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Dear Citizen: 
This is a summary of the Programmatic Spent Nuclear Fuel Management and Idaho 
National Engineering Laboratory Environmental Restoration and Waste Management 
Programs Final Environmental Impact Statement.  The Department of Energy and 
the Department of the Navy, as a cooperating agency, have prepared the final 
Environmental Impact Statement in accordance with the National Environmental 
Policy Act and a 1993 Federal District Court order. 
Volume 1 analyzes alternatives for the management of existing and reasonably 
foreseeable inventories of the Department's spent nuclear fuel.  Site-specific 
analyses, provided in appendices, support the discussion of the environmental 
consequences related to five alternative approaches for managing the 
Department's spent nuclear fuel through the year 2035.  Volume 2 is a detailed 
analysis of environmental restoration and waste management activities at the 
Idaho National Engineering Laboratory.  This analysis supports facility- 
specific decisions regarding new, continued or discontinued environmental 
restoration and waste management operations through the year 2005.  Volume 3 
is the Comment Response Document which comprises summaries of public comments 
received on the draft Environmental Impact Statement during a 90-day public 
comment period, and the responses to those comments. 
A complete copy of the final Environmental Impact Statement and a list of 
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Decision will be announced by June 1, 1995. 
                                   Sincerely, 
                                    (signature) 
                                    Thomas P. Grumbly 
                                    Assistant Secretary for 
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ABSTRACT: This document analyzes (at a programmatic level) the potential environmental con
quences over the next 40 years of alternatives related to the transportation, receipt, pro
of spent nuclear fuel under the responsibility of the U.S. Department of Energy. It also a
specific consequences of the Idaho National Engineering Laboratory sitewide actions antici
next 10 years for waste and spent nuclear fuel management and environmental restoration. F
matic spent nuclear fuel management, this document analyzes alternatives of no action, dec
regionalization, centralization and the use of the plans that existed in 1992 and 1993 for
of these materials. For the Idaho National Engineering Laboratory, this document analyzes 
no action, ten-year plan, and minimum and maximum treatment, storage, and disposal of U.S.
of Energy wastes. 
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Reader's Guide

The U.S. Department of Energy's (DOE's) Environmental Impact Statement 
(EIS) for Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Environmental Restoration and Waste Management 
Programs [DOE/EIS- 0203-F] is divided into three volumes: 
      .   Volume 1, DOE Programmatic Spent Nuclear 
          Fuel Management 
      .   Volume 2, Idaho National Engineering 
          Laboratory Environmental Restoration and 
          Waste Management Programs (including 
          site-specific spent nuclear fuel 
          management) 
      .   Volume 3, Comment Response Document. 
Volume 1 comprises five primary sections and ten key appendices. The five 
primary sections provide (a) an introduction and overview to DOE's spent 
nuclear fuel management program throughout the nation, (b) the purpose and 
need for action to manage spent nuclear fuel, (c) management alternatives 
that are under consideration, (d) the affected environment, and (e) 
potential environmental consequences that may becaused by the 
implementation of each alternative. The information contained in these 
sections relies, in part, upon more detailed information and analyses in 
the ten key appendices. These appendices describe and assess the 
site-specific spent nuclear fuel management programs at three primary DOE 
facilities and several alternative sites, the naval spent nuclear fuel 
management program, offsite transportation of spent nuclear fuel, 
environmental consequences data, and environmental justice considerations. 
Two additional appendices include a glossary and a list of acronyms and 
abbreviations. 
Volume 2 is similarly constructed. Five primary sections are presented that 
provide (a) the purpose and need for an integrated 10-year environmental 
restoration, waste management, and spent nuclear fuel management program at 



the Idaho National Engineering Laboratory, (b) background, (c) management 
alternatives under consideration, (d) the affected environment, and (e) 
potential environmental consequences that may be associated with the 
implementation of each alternative. The information presented in these 
sections relies, in part, upon four key appendices, which include a basic 
description of radioactivity and toxicology (chemical effects), agency 
consultation letters, detailed project summaries, and technical 
methodologies and key data. Two additional appendices include a glossary 
and a list of acronyms and abbreviations. 
Volumes 1 and 2 provide an index as well as a list of references to enable 
the reader to further review and research selected topics. DOE has 
established reading rooms and information 
iii Summary 
locations across the United States where these references may either be 
reviewed or obtained for review through interlibrary loan. The addresses, 
phone numbers, and hours of operation for these reading rooms and 
information locations are provided at the end of this EIS Summary. 
A line in the margin in Volumes I and 2 indicates a change since the Draft 
EIS. 
Volume 3 comprises a primary section, called Comment Summaries and 
Responses, and three appendices. In the primary section 
 
individual public comments are summarized, grouped with others that are 
similar and organized into topical sections, called Response Sections. The 
appendices are designed to aid the reader in locating specific comment 
summaries and responses. Appendix A is an alphabetical list of commentors, 
showing for each the associated comment document number and response 
section number(s). Appendix B is a numerically ordered list of comment 
document numbers, showing associated commentors and response section 
numbers, and Appendix C provides a correlation of response section numbers 
to comment document numbers. 
---------------------------------------------------------------------------------- 
          (Side_bar #:  1) 
To find a response to comment(s), the reader should: 
1.  Turn to Appendix A in Volume 3 and find the name (or organization or Agency), 
    and note the comment document number(s) assigned to his/her comments. 
2.  In the same entry, find the response section number(s) where the response to 
    the comments are located, 
3.  Turn to the Table of Contents in Volume 3 under the heading Comment 
    Summaries and Responses, where response section numbers are listed in 
    numerical order, to find the page on which the response section number(s) 
    that apply to the comment(s) appear. 
4.  Turn to the appropriate page(s) to find a response to a summary of the 
    comment. 
A copy of the actual comments (rather than the comment summaries found in 
Volume 3 of the EIS) can be found along with the EIS in the public reading rooms 
listed at the end of this summary. 
Example: 
1.  The first alphabetical entrant, Dinah Abbott, has been assigned comment 
    document number 615. 
2.  Ms. Abbott's first entry is for response number 01.01.01.01(005); four other 
    response numbers are applicable to her comments. 
3.  That first entry is in Section 1.1.1.1, entitled Action alternatives" under 
    Specific Preferences for SNF Management Alternatives. 
4.  Section 1.1.1.1 begins on page 1-1. The selected entry for Ms. Abbott is 
    Response 005 in that section and is located on page 1-2. 
---------------------------------------------------------------------------------- 
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Introduction

National Environmental Policy Act Process

The U.S. Department of Energy (DOE) is currently evaluating its options for 
two separate, but related, sets of decisions. The first involves 



programmatic (DOE-wide) approaches to DOE's management of spent nuclear 
fuel. The second involves site-specific approaches regarding the future 
direction of environmental restoration and waste management programs 
(including spent nuclear fuel) at the Idaho National Engineering Laboratory 
A key element of DOE's decisionmaking is a thorough understanding of the 
environmental impacts that may occur during the implementation of the 
proposed action. The National Environmental Policy Act of 1969, as amended, 
provides federal agency decisionmakers with a process to consider potential 
environmental consequences (both positive and negative) of proposed actions 
before agencies make decisions. In following this process, DOE has prepared 
this final Environmental Impact Statement (EIS) to assess various 
management alternatives and to provide the necessary background, data, and 
analyses to help decisionmakers and the public understand the potential 
environmental impacts of each alternative. DOE's decisions will be 
discussed in a Record of Decision to be issued by June 1995. 
------------------------------------------------------------ 
          (Side_bar #:  2) 
National Environmental Policy Act 
National Environmental Policy Act of 1969: A law that 
requires Federal agencies to consider in their 
decisionmaking processes the potential environmental 
effects of proposed actions and analyses of alternatives 
and measures to avoid or minimize the adverse effects of a 
proposed action. 
Alternatives: A range of reasonable options considered in 
selecting an approach to meeting the proposed objectives. 
In accordance with other applicable requirements, the No- 
Action alternative is also considered. 
Environmental Impact Statement: A detailed 
environmental analysis for a proposed major Federal action 
that could significantly affect the quality of the human 
environment. A tool to assist in decision making, it 
describes the positive and negative environmental effects 
of the proposed undertaking and alternatives. 
Record of Decision: A concise public record of DOE's 
decision, which discusses the decision, identifies the 
alternatives (specifying which ones were considered 
environmentally preferable), and indicates whether all 
practicable means to avoid or minimize environmental 
harm from the selected alternative were adopted (and if 
not, why not). 
------------------------------------------------------------ 
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General Scope of the Environmental Impact Statement

Volume 1 of this EIS considers programmatic (DOE-wide) alternative 
approaches to safely, efficiently, and responsibly manage existing and 
projected quantities of spent nuclear fuel until the year 2035. This amount 
of time may be required to make and implement a decision on the ultimate 
disposition of spent nuclear fuel. DOE's spent nuclear fuel 
responsibilities include fuel generated by DOE production, research, and 
development reactors; naval reactors; university and foreign research 
reactors; domestic non-DOE reactors such as those at the National 
Institute of Standards and Technology and the Armed Forces Radiobiology 
Research Institute; and special-case commercial reactors such as Fort St. 
Vrain and the Lynchburg Technology Center. Volume 1 focuses on the 
following: 
      .   Impacts to worker safety, public health, 
          the environment, and socioeconomic 
          factors related to transporting, 
          receiving, stabilizing, and storing DOE 
          and naval spent nuclear fuel, as well as 
          special-case commercial fuels under DOE 



          responsibility. 
      .   Siting locations for spent nuclear fuel 
          management operations, which may 
---------------------------------------------------------------------------------- 
          (Side_bar #:  3) 
What Is Spent Nuclear Fuel? 
Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following 
irradiation, the constituent elements of which have not been separated. For 
purposes of this EIS, spent nuclear fuel inventory also includes uranium/neptunium 
target material, blanket subassemblies, pieces of fuel, and debris. 
Fuel in a reactor consists of fuel assemblies 
that come in many configurations but 
generally consist of the fuel matrix, cladding, 
and structural hardware. The matrix, which 
contains the fissionable material (typically 
uranium oxide or uranium metal), is typically 
plates or cylindrical pellets. The cladding 
(typically zirconium, aluminum, or stainless 
steel) surrounds the fuel, confining and 
protecting it. For gas-cooled reactors, this 
may be a ceramic coating over fuel particles. 
Structural parts hold fuel rods or plates in the 
proper configuration and direct coolant flow 
(typically water) over the fuel. Structural 
hardware is generally nickel alloys, stainless 
steel, zirconium, or aluminum, or for gas- 
cooled reactors, graphite. 
The radiation ot most concern from spent 
nuclear fuel is gamma rays. Although the 
radiation levels can be very high, the gamma- 
ray intensities are readily reduced by 
shielding the fuel elements with such 
materials as concrete, lead, steel, and water. The shielding thicknesses are 
dependent on the energy of the radiation source, desired protection level, and 
density of the shielding material. Shielding thicknesses for concrete or lead are 
smaller than for water. 
Figure (Summary 2)What Is Spent Nuclear Fuel? 
---------------------------------------------------------------------------------- 
2 Summary 
      .   include storing, stabilizing, and 
          continuing research and development. 
          (Stabilizing reduces fuel 
          deterioration.) 
    
      .   Fuel stabilization activities required 
          for safe interim storage such as canning 
          of degraded fuels or processing, 
          research and development of spent 
          nuclear fuel management technologies, 
          and pilot programs. 
DOE will not analyze the ultimate disposition (final step in which material 
is disposed of) of spent nuclear fuel in this EIS. Decisions regarding the 
actual disposition of DOE's spent nuclear fuel will follow appropriate 
review under the National Environmental Policy Act and be subject to 
licensing by the Nuclear Regulatory Commission. 
DOE will not select spent nuclear fuel stabilization technologies on the 
basis of this EIS. These technology-based decisions are more appropriately 
dealt with on a fuel-type basis. DOE will conduct additional National 
Environmental Policy Act reviews for research and development, and 
characterization activities that help select technologies for placing the 
fuel in a form suitable for ultimate disposition (this is commonly referred 
to as "tiering" within the National Environmental Policy Act process). 
For example, the Waste Management Programmatic EIS complements decisions to 
be made in Volume 2. Other EISs being prepared complement decisions for the 
disposition of other nuclear materials, and these EISs and their 



relationships to this EIS are discussed in Section 1.2 of Volume 1. The 
Draft EIS on a Proposed Nuclear Nonproliferation 
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel will be 
distributed for public review and comment in April 1995. Decisions derived 
from that policy also complement this EIS. 
Except for special-case commercial fuel, management of spent nuclear fuel 
from commercial nuclear power plants is not the subject of this EIS. 
Volume 2 of this EIS addresses alternative approaches for the management of 
DOE's environmental restoration, waste management, and spent nuclear fuel 
activities over the next 10 years at the Idaho National Engineering 
Laboratory. This volume includes evaluations of potential environmental 
impacts associated with Idaho National Engineering Laboratory programs and 
site activities that contribute to waste streams requiring handling or 
disposal. Waste management activities are evaluated at both the site- wide 
and project-specific levels. 
Summary 3 
Figure (Summary 3)Waste management activities at the Idaho national Engineering laboratory
Environmental restoration activities are addressed only at the site-wide 
level. Volume 2 considers site-specific activities for spent nuclear fuel 
management, including fuel receipt, transportation, characterization, 
stabilization, storage, and technology development for ultimate 
disposition. 
Volume 2 evaluates impacts of operations or programs associated with the 
spent nuclear fuel, environmental restoration, and waste management 
programs at the Idaho National Engineering Laboratory. Other activities are 
discussed when they are relevant to understanding the affected environment 
or are expected to occur during the next 10 years, and are included as part 
of the cumulative effects analysis. This EIS does not evaluate the DOE- 
wide programmatic alternatives for waste management, which are being 
evaluated in a separate programmatic EIS to be issued in draft form in 
1995. However, the alternatives presented in Volume 2 have been developed 
to be consistent with the programmatic objectives of the Waste Management 
Programmatic EIS (previously known as the Environmental Restoration and 
Waste Management Programmatic Environmental Impact Statement), which will 
not be completed before the Record of Decision is signed for the EIS 
summarized here. Any conflicts between these Records of Decision will be 
evaluated and, as appropriate, additional National Environmental Policy Act 
reviews will be conducted. 
4 Summary 

Comments and Responses

During the public comment period for the Draft EIS, more than 1,430 
individuals, agencies, and organizations provided DOE with comments. 
Comments were received from all affected DOE and shipyard communities. Most 
citizens and organizations expressed broad opinions, especially on siting 
and transportation options, and recommended new or enhanced alternatives or 
additional sites, or commented on the National Environmental Policy Act 
process. Many commentors used this opportunity to comment on legislation, 
policies, or federal programs not specifically related to the EIS. Some 
questioned or commented on the laws and regulations applicable to DOE's 
mission, DOE interim spent nuclear fuel management, or environmental 
restoration and waste management at the Idaho National Engineering 
Laboratory. 
Many commentors expressed strongly held opinions about the EIS, DOE, and 
the Navy and/or the alternatives. Some commentors expressed the opinion 
that DOE does not consider public comments and that some comments will be 
given more weight than others. Others stated that fear- driven commentors 
should be ignored, and decisions should be based on good science. 
Recurring and controversial issues raised during the public comment period 
included comments on DOE and Navy credibility; the apparent lack of a clear 
path forward with respect to ultimate disposition of spent nuclear fuel and 
nuclear waste; continued generation of spent nuclear fuel; cost of 
implementation; safety of, and risk to, the public; transportation of spent 



nuclear fuel and waste; impacts of accidents and perceived risk on local 
economies and the quality of life; other issues of local interest; and U.S. 
nuclear, defense, energy, and foreign policies. 
Public comments were considered by the DOE and Navy and resulted in changes 
to the Draft EIS and in the preparation of the Comment Response Document, 
Volume 3, of this Final EIS. In general, public comments, coupled with 
consultations with commenting agencies and state and tribal governments, 
resulted in additional analyses, clarifying or correcting facts, or 
expanded discussion in certain technical areas. Where appropriate, Volume 3 
provides an explanation of why certain comments did not warrant further 
change to the EIS. 
Both volumes of the Final EIS identify DOE's preferred alternatives- 
Regionalization by fuel type (Alternative 4A) for managing spent nuclear 
fuel, and a hybrid alternative that is the Ten-Year Plan (Alternative B) 
enhanced to include elements of other alternatives for the Idaho National 
Engineering Laboratory. The DOE's preferred alternatives are consistent 
with the Navy's preferred alternative identified in the draft EIS- to 
continue to conduct refueling and defueling of nuclear-powered vessels and 
prototypes, and to transport spent nuclear fuel to the Idaho National 
Engineering Laboratory for full examination and interim storage, using the 
same practices as in the past. Identification of the preferred alternatives 
was based on consideration of environmental impacts, public issues and 
concerns, regulatory compliance, the DOE's and Navy's spent nuclear fuel 
missions, national security and defense, cost, and DOE policy. 
As committed to in the Draft EIS, the evaluation and discussion of 
environmental justice has been expanded to both Volumes 1 and 2 of the 
Final EIS. This approach is consistent with draft interagency definitions 
at the time of its preparation and reflects public comments received 
regarding environmental justice. Consultation with commenting Native 
American 
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Tribes is reflected in the environmental justice analysis, as well as in 
various sections of the EIS, as appropriate. 
In response to concerns raised by public comments regarding the technical 
analysis, seismic and water resource discussions and analyses were 
reviewed, clarified, and enhanced for all alternative sites, and current 
data and analyses were added to Volumes 1 and 2, as appropriate. 
In Volume 1, a discussion of potential accidents caused by a common 
initiator was added. The option of stabilizing some of DOE's spent nuclear 
fuel (specifically Hanford site production reactor fuel) by processing it 
at available facilities located overseas was added, thus expanding 
processing options discussed in the EIS. An analysis of barge 
transportation was added to the EIS, addressing the option of transporting 
production-reactor fuel to a shipping point for overseas processing and 
supporting the transport of Brookhaven National Laboratory spent nuclear 
fuel to another site, as appropriate. In addition, an analysis of shipboard 
fires was added, primarily in response to comments related to receiving 
spent nuclear fuel of U.S. origin from foreign research reactors. 
In response to public comments, the results of a separate evaluation of the 
various alternatives' costs were summarized in the EIS. The cost evaluation 
was performed independently of the EIS for purposes broader than those 
analyzed in the EIS. 
The discussion of the option of leaving Fort St. Vrain spent nuclear fuel 
in Colorado has been expanded, specifically with respect to contractual 
commitments versus programmatic benefits. 
Other enhancements include clarification that potential shipment of spent 
nuclear fuel of U.S. origin from foreign research reactors consists of 
approximately 20 metric tons of heavy metal. As a result of public 
comments, Volume 1 was enhanced to include a description that clarifies the 
relationship between other DOE NEPA reviews related to spent nuclear fuel 
and this EIS. This description explains the interrelationship of these 
actions in response to comments about segmentation. In the same regard, the 
relationship between the EIS and Spent Fuel Vulnerability Action Plans was 
clarified. 
With regard to naval spent nuclear fuel, enhancements to Appendix D (Naval 



Spent Nuclear Fuel Management) include providing additional information in 
the following areas: importance of naval spent nuclear fuel examination, 
impacts of not refueling or defueling nuclear-powered vessels, the reasons 
why storage and processing of naval spent nuclear fuel in foreign 
facilities were not evaluated in detail, environmental justice 
considerations, the transition period required to implement naval spent 
nuclear fuel alternatives, potential accident scenarios at naval shipyards, 
and uncertainties in calculating potential environmental impacts. 
In Volume 2, the air quality analysis was revised to upgrade the 
information on existing baseline conditions. The analysis compared impacts 
of each alternative with Prevention of Significant Deterioration increment 
limits. The Waste Experimental Reduction Facility project summary was 
enhanced with respect to related operation and combustion strategy. The EIS 
was also revised to reflect employment projections resulting from the Idaho 
National Engineering Laboratory contractor consolidation. 
6 Summary 

Volume I - Spent Nuclear Fuel

Overview

The DOE Spent Nuclear Fuel Management Program is intended to (a) provide 
interim storage and management of fuel at specified locations until 
ultimate disposition, (b) stabilize the fuel as required for 
environmentally safe storage and protection of human health (for both 
workers and the public), (c) increase safe storage capacity by replacing 
facilities that cannot meet current standards and providing additional 
capacity for newly generated spent nuclear fuel, (d) conduct research and 
development initiatives to support safe storage and/or ultimate 
disposition, and (e) examine fuel generated by the Naval Nuclear Propulsion 
Program. DOE's spent nuclear fuel management responsibilities include fuel 
generated by DOE production and research and development reactors, naval 
reactors, university and foreign research reactors, other miscellaneous 
generators, and special-case commercial reactors. The primary goals of the 
management program are to reduce the risk of nuclear accidents during 
transportation and storage and to minimize the release of radionuclides to 
the environment where they can pose hazards to human health, plants, and 
animals. 

History of Spent Nuclear Fuel Management

Most DOE spent nuclear fuel is currently stored at three primary locations: 
the Hanford Site (State of Washington), the Idaho National Engineering 
Laboratory (State of Idaho), and the Savannah River Site (State of South 
Carolina) (Figure 1). Much smaller quantities of spent nuclear fuel remain 
at other locations throughout the nation (see Figure 1). Historically, DOE 
has reprocessed spent nuclear fuel at the three primary locations to 
recover and recycle uranium and plutonium. 
Much of the spent nuclear fuel at the three primary locations resulted from 
production reactors at the Hanford and Savannah River Sites. These reactors 
are no longer operating, but they previously produced material for DOE's 
defense programs and research and development programs. Smaller quantities 
of spent nuclear fuel at other locations have resulted from experimental 
reactor operations and from research conducted by approximately 55 
university- and Government-owned test reactors. DOE proposes to adopt and 
implement a policy concerning management of spent nuclear fuel containing 
enriched uranium that originated in the United States and was used by 
foreign research reactors. DOE also would manage limited amounts of 
special-case commercial reactor spent nuclear fuel. 
Since 1957, spent nuclear fuel from nuclear-powered naval vessels and naval 
reactor prototypes (operating reactors used for land-based training) has 
been transported from shipyards and prototype sites to the Naval Reactors 
Facility at the Idaho National Engineering Laboratory for testing and 



examination. A court order issued on June 28, 1993 prohibited the receipt 
of all spent nuclear fuel by Idaho; that order was amended on December 22, 
1993 allowing only a limited number of shipments of spent nuclear fuel to 
Idaho, pending completion of this EIS and the Record of Decision. 

Purpose and Need for Future Spent Nuclear Fuel Management

DOE is responsible for developing and maintaining a capability to safely 
manage its spent nuclear fuel. During the last four decades, DOE and its 
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Figure (Summary 8)Figure 1. Locations of current spent nuclear fuel generators and storage
sites 
predecessor agencies have transported, received, stored, and reprocessed 
more than 100,000 metric tons of heavy metal of spent nuclear fuel. 
Approximately 2,700 metric tons heavy metal of spent nuclear fuel stored at 
various locations in the United States and overseas have not been 
reprocessed. This spent nuclear fuel is in a wide range of enrichments 
(that is, percent uranium-235), types, and conditions. By the year 2035, 
this quantity may increase by approximately 100 metric tons of heavy metal. 
The end of the Cold War led DOE to reevaluate the scale of its weapons 
production, nuclear propulsion, and research missions. In April 1992, DOE 
began to phase out reprocessing of spent nuclear fuel for recovery and 
recycling of highly enriched uranium. In November 1993, DOE documented 
current and potential environmental, safety, and health vulnerabilities 
regarding DOE spent nuclear fuel storage facilities. DOE also identified 
storage locations of fuel with degraded cladding (metal coverings to 
prevent fuel corrosion) and other problems that require action to ensure 
continued safe storage. This situation has also been identified by the 
independent Defense Nuclear Facilities Safety Board in Recommendation 94-1, 
issued May 26, 1994. The Board concluded that imminent hazards could arise 
within several years unless certain problems are corrected, including those 
related to spent nuclear fuel storage. Thus, DOE needs to establish an 
integrated complex-wide program that provides safe and effective management 
for present and reasonably foreseeable quantities of spent nuclear fuel, 
pending its ultimate disposition. Relevant decisions that must be made 
include the selection of: 
      .   Locations to conduct specific spent 
          nuclear fuel management activities after 
          evaluating existing and potential 
          locations 
      .   Appropriate capabilities, facilities, 
          and technologies 
      .   Research and development activities 
          needed to support the DOE Spent Nuclear 
          Fuel Management Program. 
In other words, this EIS will provide the environmental information to 
support decisions that will facilitate a transition between DOE's current 
management practices and ultimate disposition of spent nuclear fuel. 

Technologies for Spent Nuclear Fuel Management

Technologies for spent nuclear fuel management are required to ensure safe, 
environmentally sound, and economic management until ultimate disposition 
is implemented. Ultimate disposition of DOE's spent nuclear 
a. A metric ton of heavy metal is the unit used throughout this document to 
indicate the amount of spent nuclear fuel It corresponds to 1,000 
kilograms (2,200 pounds) of heavy metal (uranium, plutonium. thorium). 
------------------------------------------------------ 
          (Side_bar #:  4) 
What Spent Nuclear Fuel Management 
Decisions Will Be Made Based on this EIS? 
Where should DOE locate specific spent nuclear 
fuel management activities? 



What capabilities, facilities, and technologies are 
needed for spent nuclear fuel management? 
What research and development activities are 
needed to support the spent nuclear fuel 
management program? 
------------------------------------------------------ 
Summary 9 
fuel is a high priority. Two broad strategies may at this point be 
envisioned for the ultimate disposition of DOE spent nuclear fuel. The 
Department could (a) work toward direct disposal of spent fuel in a 
geologic repository or (b) chemically dissolve the fuel and produce a waste 
form (such as vitrified glass) for repository disposal. Variations on these 
broad strategies are also possible and both remain under consideration. It 
is possible that much of DOE's spent fuel could qualify for direct 
disposal. Aggressive characterization and, if appropriate, preparation 
programs would be necessary to support the first repository schedule. 
Sufficient quantity and quality of information is still not available to 
determine at this time whether the Yucca mountain site is a suitable 
candidate for geologic disposal of spent nuclear fuel and high-level 
radioactive waste. The DOE, however, is in the early planning stages for a 
repository EIS, which will be prepared pursuant to the directives of the 
Nuclear Waste Policy Act, as amended. The DOE plans to issue in mid-1995 a 
formal notice of its intent to prepare this analysis. The repository EIS is 
being prepared to evaluate potential environmental impacts, based on the 
best available information and data, that would be associated with the 
repository's development and operation, and to support the Secretary of 
Energy's final recommendation to the President, as required by the Nuclear 
Waste Policy Act, as amended. The repository EIS will examine the site 
specific environmental impacts from construction, operation, and eventual 
closure of the repository, including potential post-closure radiological 
effects to the environment. Until the repository EIS is complete, no final 
decision could be made concerning what DOE spent nuclear fuel would be 
accepted in a geologic repository. 
As part of its spent nuclear fuel management program, DOE would (1) 
stabilize the spent nuclear fuel as needed to ensure safe interim storage, 
(2) characterize the existing spent nuclear fuel inventory to assess 
compliance with the repository acceptance criteria as they are developed, 
and (3) determine what processing, if any, is required to meet 
--------------------------------------------------------------------------------------- 
          (Side_bar #:  5) 
Definition of Terms Related to Spent Nuclear Fuel 
management (of spent nuclear fuel)-Emplacing, operating, and administering 
facilities, transportation systems, and procedures to ensure safe and environmentally 
responsible handling and storage of spent nuclear fuel pending (and in anticipation of) 
a decision on ultimate disposition. 
stabilization (of spent nuclear fuel)-Actions taken to further confine or reduce the 
hazards associated with spent nuclear fuel, as necessary for safe management and 
environmentally responsible storage for extended periods of time. Activities that may 
be necessary to stabilize spent nuclear fuel include canning, processing, and 
passivation. 
canning-The process of placing spent nuclear fuel in canisters to retard corrosion, 
contain radioactive releases, or control geometry. 
processing (of spent nuclear fuel)-Applying a chemical or physical process designed 
to alter the characteristics of the spent nuclear fuel matrix. 
passivation-The process o4 making metals inactive or less chemically reactive. For 
example, the surface of steel can be passivated by chemical treatment. 
--------------------------------------------------------------------------------------- 
the criteria. Decisions regarding the actual disposition of DOE's spent 
nuclear fuel would follow appropriate review under the National 
Environmental Policy Act, and would be subject to licensing by the U.S. 
Nuclear Regulatory Commission. This "path forward" would be implemented so 
as to minimize impacts on the first repository schedule. The current 
planning assumption is that any DOE material (vitrified high-level waste 
and/or spent nuclear fuel) qualified and selected for emplacement in the 
first repository would be disposed beginning in the year 2015. Disposition 



of the remaining DOE spent nuclear fuel and vitrified high- level waste 
that is not emplaced in the first repository would not be decided until the 
DOE recommendation on the need for a second repository (which would 
consider such factors as the physical and statutory limits of the first 
repository). The Nuclear Waste Policy Act, as amended, requires DOE to make 
that recommendation between January 1, 2007 and January 1, 2010. 
Several technology options are available to accomplish overall spent 
nuclear fuel management objectives. Their selection is dependent upon fuel 
design and its structural integrity, fuel enrichment, and the chemical 
stability of the cladding including the degree of corrosion, and of the 
fuel matrix. These options include direct storage (limited to 
high-integrity fuels) or stabilization in preparation for storage. 
Direct storage means storing spent nuclear fuel in essentially the same 
physical form in which it is removed from the reactor (that is, little or 
limited stabilization of the fuel elements). Fuel that has high-integrity 
cladding, for example naval fuel, can be direct stored, indefinitely. Both 
wet storage in water pools and dry storage in casks and vaults provide 
effective cooling and shielding for the safe storage of such high-integrity 
spent nuclear fuel. 
Some stabilization technologies provide additional containment for spent 
nuclear fuel with reduced integrity. These technologies include (a) direct 
canning, (b) passivation, and (c) coating. 
Several processing technologies are available to stabilize spent nuclear 
fuel without separating uranium and/or plutonium from the highly 
radioactive constituents. These technologies involve changing the physical 
and chemical form to reduce fuel volume and reactivity, or make the fuel 
more homogeneous. They include (a) oxidation, (b) chemical dissolution, and 
(c) mechanical steps, such as chopping or shredding. 
Some processing technologies separate uranium and/or plutonium from 
degraded cladding. Available technologies include (a) aqueous extraction 
from the chemically dissolved fuel, and (b) electrometallurgical processing 
with an electrical current to create chemical reactions at high temperature 
to extract the chemical elements. 
Processing facilities and capabilities exist at various DOE sites. For some 
fuel, such as Hanford Site production reactor fuel, existing foreign 
processing capabilities could be employed. Foreign processing would be on a 
pay-as-you-go basis, without a substantial investment in facility upgrades 
and maintenance. A viable scenario would have to consider proliferation 
concerns, safety of overseas transport of spent nuclear fuel and returned 
materials, and national security. 
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Alternatives

DOE must provide for safe, efficient management of its spent nuclear fuel 
during the next 40 years, pending ultimate disposition. The alternatives 
considered are: No Action, Decentralization, 1992/1993 Planning Basis, 
Regionalization, and Centralization. These alternatives include variations 
of several components: (a) number of storage locations, (b) amounts of 
spent nuclear fuel shipped, (c) fuel stabilization methods (ways to reduce 
deterioration) required, (d) number and types of storage facilities to be 
constructed, and (e) scope of technology research and development efforts 
for management technologies. 
In addition to the three DOE sites that have conducted extensive spent 
nuclear fuel management activities, four naval shipyards (Norfolk, 
Portsmouth, Pearl Harbor, and Puget Sound) and one prototype reactor site 
(Kesselring Site) were selected as potential storage locations for naval 
spent nuclear fuel. In response to public comments raised during the 
scoping process, DOE undertook a process for identifying possible 
alternative sites. The end result of the selection process was the 
inclusion and evaluation of two additional sites, the Oak Ridge Reservation 
(State of Tennessee) and the Nevada Test Site (State of Nevada). DOE did 
not be a preferred site for the management of spent nuclear fuel in the 
Draft EIS because of the State's current role as the host site for the 



Yucca Mountain Site Characterization Project. DOE's identification of the 
preferred alternatives also indicates that DOE does not consider the Nevada 
Test Site as a preferred site for spent nuclear fuel management in the 
Final EIS. Figure 2 depicts the various alternatives, options, and 
locations that DOE is evaluating for spent nuclear fuel management. 
The DOE's preferred alternative is Regionalization by fuel type 
(Alternative 4A). Under this alternative, spent nuclear fuel would be 
assigned to sites having the largest inventory of similar fuel types. The 
DOE's preferred alternative is consistent with the Navy's preferred 
alternative to continue to conduct refueling and defueling of 
nuclear-powered vessels and prototypes, and to transport spent nuclear fuel 
to the Idaho National Engineering Laboratory for full examination and 
interim storage, using the same practices as in the past. 
------------------------------------------- 
          (Side_bar #:  6) 
 Summary of Alternatives for 
    the Management of DOE 
     Spent Nuclear Fuel 
No Action 
Take minimum actions required for 
safe and secure management of 
spent nuclear fuel at or close to the 
generation site or current storage 
location. 
Decentralization 
Store most spent nuclear fuel at or 
close to the generation site or current 
storage location with limited 
shipments to DOE facilities. 
1992/1993 Planning Basis 
Transport to and store newly 
generated spent nuclear fuel at the 
Idaho National Engineering 
Laboratory or Savannah River Site. 
Consolidate some existing fuels at 
the Idaho National Engineering 
Laboratory or the Savannah River 
Site. 
Regionalization 
Distribute existing and projected 
spent nuclear fuel among DOE sites 
based primarily on fuel type 
(Preferred Alternative) or geography. 
Centralization 
Manage all existing and projected 
spent nuclear fuel inventories from 
DOE and the Navy at one site until 
ultimate disposition. 
------------------------------------------- 
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Figure (Summary 14)Figure 2. Alternatives for management of DOE spent nuclear fuel. 
The programmatic (DOE-wide) decisions will not select all site- specific 
 
spent nuclear fuel management options. Such decisions will be made 
following additional site- specific National Environmental Policy Act 
evaluations. 

No Action Alternative

In the No Action alternative, which provides a baseline for comparison, DOE 
would limit actions to the minimum necessary for safe and secure management 
of spent nuclear fuel at or near the point where it is generated or 
currently located (Figure 3). Under this 
------------------------------------------------------------- 



          (Side_bar #:  7) 
No Action Alternative 
Take minimum actions required for safe and secure 
management of spent nuclear fuel at or close to the 
generation site or current storage location. 
.   After an approximate three-year transition period, 
    no shipment of spent nuclear fuel to or from DOE 
    facilities would occur. 
.   Stabilization activities would be limited to the 
    minimum actions required to safely store spent 
    nuclear fuel. 
.   Naval reactor spent nuclear fuel would be stored 
    at naval sites. 
.   Facility upgrade/replacement and onsite fuel 
    transfers would be limited to those necessary for 
    safe interim storage. 
Existing research and development activities 
would continue. 
------------------------------------------------------------- 
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Figure (Summary 15)Figure 3. Spent nuclear fuel distribution for the No Action alternative
Summary 15 
alternative, both small and large DOE sites, naval shipyards and 
prototypes, university and other non-DOE domestic research reactors, and 
foreign research reactors would independently manage their fuel onsite. No 
spent nuclear fuel would be transported between DOE sites. 
Naval spent nuclear fuel at the Newport News Shipyard would be transferred 
to Norfolk Naval Shipyard for retention. Naval reactors would be refueled 
and defueled as planned. Naval spent nuclear fuel would be stored in 
shipping containers at the naval or DOE facility where refueling and 
defueling are conducted. This alternative would require about a three-year 
transition period to obtain additional shipping containers for storage. 
During the transition period, fuel would be transported to the Idaho 
National Engineering Laboratory for examination at the Expended Core 
Facility. The shipping containers would be unloaded and reused for 
additional refueling and defuelings. However, after the transition period, 
the fuel removed from naval reactors would remain in storage at the naval 
sites and the Expended Core Facility at the Idaho National Engineering 
Laboratory would be shut down. Examinations of naval spent nuclear fuel 
would also cease. Current technology development activities related to 
spent nuclear fuel management would continue within DOE. 

Decentralization Alternative

Under this alternative, DOE would maintain existing spent nuclear fuel in 
storage at current locations and store newly generated fuel at or near the 
site of generation (Figure 4). This 
------------------------------------------------------------------------------------------
          (Side_bar #:  8) 
Decentralization Alternative 
Store most spent nuclear fuel at or close to the generation site or current storage locati
shipments to DOE facilities. 
.  DOE spent nuclear fuel shipments would be limited to the following: 
   -   Spent nuclear fuel stored or generated at universities and non-DOE facilities 
   -   Potential foreign research reactor fuel. 
.  Spent nuclear fuel processing might need to be conducted. Other forms of stabilization 
   occur to provide for safe storage and/or transport. 
.  Some facilities would be upgraded/replaced and additional storage capacity required by 
   alternative would be constructed. 
   Onsite fuel transfers would occur for improved safe storage. 
.  Research and development activities would be undertaken for spent nuclear fuel manageme
   including stabilization technology. 
.  Three options for naval spent nuclear fuel 
   -   No inspection-fuel remains close to refueling/defueling site 



   -   Limited inspection at Puget Sound Naval Shipyard 
   -   Full inspection at the Idaho National Engineering Laboratory followed by storage cl
       refueling/defueling site. 
------------------------------------------------------------------------------------------
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Figure (Summary 17)Figure 4. Spent nuclear fuel distribution for the Decentralization 
alternative. 
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alternative differs from the No Action alternative by allowing fuel 
shipments from universities, non-DOE facilities, and foreign research 
reactors to DOE sites, which requires developing and upgrading facilities. 
Actions that would improve management capability, although not essential 
for safety, would be undertaken, and spent nuclear fuel research and 
development (including stabilization technology) would be performed. 
The Decentralization alternative at the naval sites is similar to the No 
Action alternative because naval reactors would continue to be defueled and 
refueled as planned, and the fuel would be stored close to the 
refueling/defueling site. Three Decentralization options are included. The 
options differ only with regard to the examination of the fuel: no 
examination, limited examination, and full examination. Each option would 
require a transition period of about three years to develop storage 
facilities. During the transition period, spent nuclear fuel would be 
transported in shipping containers to the Idaho National Engineering 
Laboratory and the containers would be unloaded and reused. 
The various small non-DOE, university, and foreign research reactors would 
only transport spent nuclear fuel in limited amounts to permit continued 
operations. No additional storage facilities would be constructed at these 
locations. 
1992/1993 Planning Basis Alternative 
------------------------------------------------------------- 
          (Side_bar #:  9) 
1992/1993 Planning Basis 
Transport to and store newly generated spent nuclear fuel 
at the Idaho National Engineering Laboratory or Savannah 
River Site. Consolidate some existing fuels at the Idaho 
National Engineering Laboratory or the Savannah River 
Site. 
.  Fuel would be transported as follows: 
   - TRIGA fuel from the Hanford Site to the Idaho 
     National Engineering Laboratory; Hanford Site 
     receives limited fuel for research of storage and 
     dispositioning technologies 
   - Naval fuel to the Idaho National Engineering 
     Laboratory for examination and storage 
   - West Valley Demonstration Project and Fort St. 
     Vrain fuel to Idaho National Engineering 
     Laboratory 
   - Oak Ridge Reservation fuel to the Savannah 
     River Site 
   - Domestic research fuel, and foreign research 
     reactor fuel as may yet be determined, divided 
     between the Savannah River Site and the Idaho 
     National Engineering Laboratory. 
.  Facilities upgrades and replacements that were 
   planned would proceed, including increased 
   storage capacity. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including 
   stabilization technology. 
   Spent nuclear fuel processing might need to be 
   conducted. Other forms of stabilization might 
   occur to provide for safe storage and/or transport. 
------------------------------------------------------------- 
The 1992/1993 Planning Basis alternative represents DOE's plans (in 1992 
and 1993) for management of its spent nuclear fuel. Under this alternative, 



DOE would transport and store newly generated spent nuclear fuel at the 
Idaho National Engineering Laboratory or the Savannah River Site (Figure 
5). Most existing spent nuclear fuel located at major DOE sites would 
remain at those sites. 
Some existing spent nuclear fuel at other sites would be consolidated at 
the Idaho National Engineering Laboratory or Savannah River Site. The 
Savannah River Site and Idaho National Engineering Laboratory would also 
receive some test reactor fuel and some fuel from university and foreign 
research reactors. The Hanford Site would receive only limited quantities 
of fuel for research on storage and dispositioning technologies. DOE sites 
would generally upgrade facilities and construct new facilities to manage 
18 Summary 
Figure (Summary 19)Figure 5. Spent nuclear fuel distribution for the 1992/1993 Planning Ba
alternative. 
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spent nuclear fuel. Activities related to spent nuclear fuel treatment 
would include research and development and pilot programs to support future 
decisions on the ultimate disposition of spent nuclear fuel. 
Naval reactors would continue to be refueled and defueled as planned. Naval 
spent nuclear fuel would be transported from naval sites to the Expended 
Core Facility at the Idaho National Engineering Laboratory for examination. 
Following examination, fuel would remain in storage at the Idaho National 
Engineering Laboratory pending ultimate disposition. 
Under this alternative, other generator and storage locations would 
continue to ship spent nuclear fuel to the Idaho National Engineering 
Laboratory and Savannah River Site. No additional storage facilities would 
be constructed at these originating locations. 

Regionalization and Preferred Alternative

--------------------------------------------------------------------------------------- 
          (Side_bar #:  10) 
Regionalization 
 Regionalization Alternative 4A - Preferred Alternative: 
 Distribute existing and projected spent nuclear fuel among DOE 
 sites primarily on the basis of fuel type. 
.  Naval fuel would be transported to, examined, and stored 
   at the Idaho National Engineering Laboratory. 
.  Aluminum-clad fuel would be transported to the 
   Savannah River Site; TRIGA and non-aluminum fuel 
   would be transported to the Idaho National Engineering 
   Laboratory; defense production fuel would be retained at 
   the Hanford Site. 
.  Spent nuclear fuel processing might need to be 
   conducted. Other forms of stabilization might occur to 
   provide for safe storage and/or transport. 
.  Facilities required to support spent nuclear fuel 
   management would be upgraded or built as necessary. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including stabilization 
   technology. 
    
Regionalization Alternative 4B: Distribute existing and projected 
spent nuclear fuel between an Eastern Regional Site (either Oak 
Ridge Reservation or Savannah River Site) and a Western 
Regional Site (either Hanford Site, Idaho National Engineering 
Laboratory, or Nevada Test Site). 
.  The Eastern Regional Site would receive fuel from east 
   of the Mississippi River and the Western Regional Site 
   would receive fuel from west of the Mississippi River. 
.  Naval fuel would be transported to, examined, and stored 
   at either the Western Regional Site or the Eastern 
   Regional Site. 
.  Spent nuclear fuel processing might need to be 



   conducted. Other forms of stabilization might occur to 
   provide for safe storage and/or transport. 
.  Facilities required to support spent nuclear fuel 
   management would be upgraded or built as necessary. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including 
   stabilization technology. 
--------------------------------------------------------------------------------------- 
This alternative would require a redistribution of spent nuclear fuel among 
DOE sites, either on the basis of fuel type (Regionalization Alternative 4A 
- Preferred Alternative) or on the basis of geography (Regionalization 
Alternative 4B). Regionalization by fuel type (Alternative 4A- Preferred 
Alternative) (Figure 6) would involve the use of the Idaho National 
Engineering Laboratory and Savannah River Site for storage of most newly 
generated spent nuclear fuel. Existing defense production spent nuclear 
fuel at the Hanford Site would remain there. Intersite transportation of 
fuel would depend on the site's existing capabilities to manage specific 
fuel types with respect to cladding material, physical and chemical 
composition, fuel condition, and adequate facilities to handle increased 
20 Summary 
Figure (Summary 21)Figure 6. Spent nuclear fuel distribution for Regionalization Alternati
4A. 
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quantities of fuel. Naval fuel would be transported to the Expended Core 
Facility at the Idaho National Engineering Laboratory for examination. 
Following examination, fuel would remain in storage at the Idaho National 
Engineering Laboratory Facility upgrades, replacements, and additions would 
be undertaken to the extent required, including research and development 
activities. 
Regionalization by geography (Alternative 4B) (Figure 7) would involve 
consolidation of spent nuclear fuel from the eastern United States at the 
Eastern Regional Site (Oak Ridge Reservation or Savannah River Site) and 
consolidation of fuel from the western United States at one of the Western 
Regional Sites (Hanford Site, Idaho National Engineering Laboratory, or 
Nevada Test Site). Naval spent nuclear fuel would be transported to, 
examined, and stored at either the Eastern or the Western Regional Site. 
Regionalization Alternative 4B has 10 options, based on the combination of 
sites selected as the Eastern and Western Regional Sites, and the placement 
of the Expended Core Facility at either of the sites. There are three 
potential Western and two potential Eastern Regional Sites that could be 
paired, with either supporting the Expended Core Facility. However, neither 
of the two possible combinations that include the Idaho National 
Engineering Laboratory as the Western Regional Site would consider moving 
the Expended Core Facility to the eastern site because of the estimated $1 
billion cost of construction. Facility upgrades, replacements, and 
additions would be undertaken to the extent required, including research 
and development. 
Under this alternative, other generator and storage locations would 
continue to transport spent nuclear fuel to the Idaho National Engineering 
Laboratory and the Savannah River Site. The exact destination of fuels 
would vary, depending on the fuel type under Regionalization Alternative 4A 
and on the generator/ storage location under Regionalization Alternative 
4B. 

Centralization Alternative

Under the Centralization alternative, all spent nuclear fuel that DOE is 
obligated to manage would be transported to one DOE site (Figure 8). 
Candidate sites include the Hanford Site (Option A), Idaho National 
Engineering Laboratory (Option B), Savannah River Site (Option C), Oak 
Ridge Reservation (Option D), and Nevada Test Site (Option E). New 
facilities would be built at the Centralization site to accommodate the 
increased inventories. Some spent nuclear fuel would require stabilization 
before transport. All spent nuclear fuel facilities at the transporting 



sites would then be closed. Activities related to stabilization of fuel, 
including research and development and pilot programs, would also be 
centralized at this same site. 
Transport of naval spent nuclear fuel to the Idaho National Engineering 
Laboratory would continue only until storage and examination facilities are 
constructed at the central site. For Centralization at sites other than the 
Idaho National Engineering Laboratory, a new facility with capabilities 
comparable to the Expended Core Facility at the Idaho National Engineering 
Laboratory would be constructed. 
All spent nuclear fuel from the other generator and storage sites would be 
transported to the selected central DOE site. 
-------------------------------------- 
          (Side_bar #:  11) 
Centralization 
Manage all existing and 
projected spent nuclear fuel 
inventories at one site until 
ultimate disposition. 
. Existing spent nuclear 
  fuel would be 
  transported to the 
  central site. 
. Naval fuel would be 
  transported to, 
  examined at, and stored 
  at the central site. 
. Projected spent nuclear 
  fuel receipts would be 
  transported to the 
  central site. 
. Spent nuclear fuel 
  processing might need 
  to be conducted. Other 
  forms of stabilization 
  might occur to provide 
  for safe storage and/or 
  transport. 
. Facility upgrade/ 
  replacement and new 
  storage capacity would 
  be provided at the 
  central site; stabilization 
  facilities would be 
  provided at the 
  transporting sites. 
. Research and 
  development would be 
  undertaken for spent 
  nuclear fuel 
  management, including 
  stabilization technology. 
-------------------------------------- 
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Figure (Summary 23)Figure 7. Spent nuclear fuel distribution for Regionalization Alternati
4B. 
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Figure (Summary 24)Figure 8. Spent nuclear fuel distribution for the Centralization 
alternative. 
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Environmental Consequences

Estimates in the EIS of potential environmental consequences resulting from 
programmatic (DOE- wide) alternatives are based on conservative assumptions 



(that is, with a tendency to overestimate). Analytical approaches are 
designed provide estimates of the maximum reasonably foreseeable 
consequences. 
As indicated in the EIS, the environmental consequences of the five spent 
nuclear fuel management alternatives would be small. For example, analyses 
of air quality, water quality, and land use for each alternative showed 
little or no impact. The details of these examinations are discussed in 
Chapter 5 of Volume 1 The comparison of alternatives in this Summary, 
therefore, concentrates on (a) the areas in which the public has expressed 
considerable interest and (b) programmatic factors important to DOE 
decisionmaking. The following factors were selected for comparison: 
      .   Number of shipments among sites 
      .   Public and worker health effects 
      .   Spent nuclear fuel-related employment 
      .   Generation of radioactive waste 
      .   Impact on DOE or Navy missions 
      .   Cost of implementation 
      .   Cumulative impacts. 

Number of Shipments

Figure 9 shows the number of offsite shipments that would occur under each 
alternative. It quantifies shipments of test specimens, as well as fuel 
elements. Shipments of naval test specimens are included because of their 
contribution to cumulative impacts of naval spent nuclear fuel 
transportation. The No Action alternative would involve only a limited 
number of naval spent nuclear fuel shipments (about 200). 
The Decentralization alternative, 1992/1993 Planning Basis alternative, and 
Regionalization Alternative 4A (Preferred Alternative) mostly involve 
shipments from the smaller reactor and storage sites and the naval sites to 
DOE sites. These shipments would range in number from approximately 2,000 
shipments under Decentralization Options A or B to approximately 3,700 
under Regionalization Alternative 4A (Preferred Alternative). 
Decentralization Option C and the 1992/1993 Planning Basis alternative each 
would involve approximately 2,900 shipments over the 40-year period. 
For the Centralization alternative and Regionalization Alternative 4B (by 
geography), spent nuclear fuel would be transported to one or two sites, 
respectively. For these Alternatives, the number of shipments would range 
from approximately 4,600 under the Regionalization Alternative 4B (with 
Idaho National Engineering Laboratory and Savannah River Site as the 
western and eastern sites respectively) to about 7,400 shipments under the 
Centralization Option E (Centralization at the Nevada Test Site). 

Public and Worker Health Effects

Spent nuclear fuel management activities would result in radiation 
exposures to the workers and the public from facility operations and 
transportation activities. Additional radiation exposures could occur as a 
result of transportation or facility accidents. Any radiation exposures 
from spent nuclear fuel management activities would be in addition to 
exposures that normally occur from 
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Figure (Summary 26)Figure 9. Number of spent nuclear fuel and test specimen shipments betw
the years 1995 and 2035. 
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natural sources such as cosmic radiation (involuntary exposure) and from 
artificial sources such as chest x- rays (voluntary exposure). 
The effects of radiation exposure on humans (and the environment) depend on 
(a) the kind of radiation received, (b)the total amount of radiation 
received (the rate of exposure times the length of exposure), and (c) the 
part(s) of the body exposed. Radiation can cause a variety of health 
effects in people. The most significant health effect to describe the 
consequences of public and worker radiation exposures is "latent cancer 



fatality." It is referred to as "latent" because the cancer may take many 
years to develop and for death to occur. Section 5.1.1 of Volume 1 of this 
EIS discusses the scientific basis and methods used to estimate latent 
cancer fatalities that could result from exposure to radiation. 
Other health effects that can result from radiation exposure include non- 
fatal cancers and genetic effects. This EIS focuses on latent cancer 
fatalities as the primary health risk from radiation exposure and uses the 
risk of latent cancer fatality as the basis for comparison of 
radiation-induced impacts among alternatives. As stated in this EIS, the 
total estimated health effects for the public (fatal cancers, non-fatal 
cancers, and genetic effects) may be obtained by multiplying the estimates 
of latent cancer fatalities by 1.46, based on risk estimates developed by 
the International Commission on Radiological Protection. 
Under all alternatives (over a 40-year period), the estimated number of 
latent cancer fatalities to the public from normal DOE spent nuclear fuel 
management activities (facility operations plus transportation) would range 
from approximately zero to about two latent cancer fatalities, or 
-------------------------------------------------------------- 
          (Side_bar #:  12) 
Latent cancer fatalities caused per rem for an 
individual member of the general public: 
Dose: 
Radioactivity from all sources combined, including 
natural background radiation and medical sources, 
produces about a 0.3 rem dose to the average 
individual per year 
Probability: 
The probability of receiving the above dose is 
essentially one. 
Average life span: 
72 years is considered to be the average lifetime. 
Latent Cancer Fatalities Caused Per Rem for 
an Individual Member of the General Public 
0.0005 cancers are estimated to be caused by 
exposure to 1 rem. 
Calculation: 
Dose rate x life span x cancers caused per rem = 
0.3 rem/year x 72 years x 0.0005 cancers per rem = 
0.01 fatal cancers per individual lifetime. 
Risk: 
Probability x fatal latent cancers = 1 x 0.01 = 0.01 
fatal cancer, which is a probability of about I in 100 
of death from exposure to natural background 
radiation and medical sources over a lifetime. 
-------------------------------------------------------------- 
about 0.05 latent cancer fatalities per year (Figure 10). In general, the 
greatest radiation exposure from normal spent nuclear fuel site activities 
and incident-free transportation results when large quantities of spent 
nuclear fuel are transported among sites, such as under Regionalization 
Alternative 4B or the Centralization alternative. Under incident-free 
transportation, the estimated total latent cancer fatalities are less than 
two for all alternatives, with the highest estimates being those associated 
with the Centralization options. This reflects the higher number of 
shipments associated with these options. The risk of latent cancer 
fatalities associated with facility accidents is 
Summary 27 
Figure (Summary 28)Figure 10. Maximum estimated latent cancer fatalities per year Th the 
general population from normal spent nuclear fuel site operations and 
total fatalities from incident-free transportation. 
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small across all the alternatives, as shown in Figure 11. The evaluated 
facility accident scenario with the highest risk (breach of a fuel assembly 
for the Centralization alternative at the Savannah River Site) would result 
in an estimated risk of 0.0072 latent cancer fatality per year (one latent 
fatal cancer in 140 years). 



The risk associated with radiation from transportation accidents poses a 
lower risk than facility accidents (Figure 12). The risks associated with 
traffic fatalities (nonradiological) are greater than the risks associated 
with cancer caused by radiation exposure, although both are very small 
(Figure 12). The evaluated transportation accident scenario with the 
largest consequences (spent nuclear fuel transportation accident in a 
suburban area) would lead to 55 latent cancer fatalities; the probability 
of this occurrence is about 1 in 10 million years. 
In summary, for radiation-induced latent cancer fatalities to the public 
over 40 years of spent nuclear fuel management under all the alternatives 
evaluated, the most likely outcome is as follows:       
      .   Essentially zero latent cancer 
          fatalities from normal facility 
          operations and facility accidents 
      .   Essentially zero latent cancer 
          fatalities from transportation accidents 
      .   Up to about one latent cancer fatality 
          from most incident- free transportation 
          under most alternatives; up to two 
          latent cancer fatalities under the 
          Centralization alternative. 
Up to about two fatalities could result over the 40-year period from 
nonradiological traffic accidents. By comparison about 40,000 people are 
killed annually in U.S. traffic accidents. 
Although the anticipated potential for radiation exposures would be small, 
DOE would use the "as low as reasonably achievable" principle for 
controlling exposures to workers and the public. For example, practices 
would be implemented to avoid or reduce production of potentially harmful 
substances and waste minimization would be practiced to reduce the toxicity 
and volume of secondary wastes to be managed. Furthermore, all sites would 
update their current worker training, emergency planning, emergency 
preparedness, and emergency response programs to address new spent nuclear 
fuel management activities. 

Spent Nuclear Fuel-Related Employment

Under various alternatives, the total labor force involved in spent nuclear 
fuel management could decrease by 180 jobs or increase by more than 2,1 Of) 
jobs, averaged over the period 1995 to 2005, as compared with the 1995 
baseline (Figure 13). The peak employment is difficult to estimate because 
it depends on implementation timing and funding profiles; however, 
Regionalization Alternative 4B (by geography) with the Nevada Test Site as 
the western site and Oak Ridge Reservation as the eastern site would result 
in the highest employment peak. The peak, estimated to be approximately 
4,600 jobs in the year 2000, includes employment at sites preparing spent 
nuclear fuel for shipment to the selected sites. 
Under the No Action alternative, employment would not increase 
substantially for any site, and the closure of the Expended Core Facility 
at the Idaho National Engineering Laboratory would result in a net loss of 
just over 500 spent nuclear fuel management-related jobs. 
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Figure (Summary 30)Figure 11. Estimate of risk of latent cancer fatalities In general 
population from facility accidents for spent nuclear fuel management 
activities. 
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Figure (Summary 31)Figure 12. Estimate of average annual risk(b) from transportation accid
for spent nuclear fuel management activities. 
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Figure (Summary 32)Figure 13. Change in the number of jobs averaged over the years 1995 to
2005 for spent nuclear fuel management activities. 
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Relocating large amounts of spent nuclear fuel, such as under 
Regionalization Alternative 4B (by geography) and the Centralization 
alternative, would eventually result in the closure of spent nuclear fuel 



management facilities at major DOE sites and, thus, long-term job loss at 
the closed facilities. However, some of the job losses at closed facilities 
would be accompanied by job gains at the sites receiving the shipped fuels. 
For all three Decentralization options, the 1992/1993 Planning Basis 
alternative and Regionalization Alternative 4A (Preferred Alternative), no 
more than an average additional 11,150 jobs would be required over the 
period 1995 to 2005 for implementation. Some of the more significant spent 
nuclear fuel employment requirements (particularly those involving the 
Hanford Site) would result from the development and operation of processing 
facilities needed to stabilize stored spent nuclear fuel. In addition, 
relocating the Expended Core Facility to sites other than the Idaho 
National Engineering Laboratory would result in an increase I of about 500 
jobs in the support of naval spent nuclear fuel examinations at those 
sites, and would result in a corresponding loss of approximately 500 jobs 
at the Idaho National Engineering Laboratory. 
Thus, minor employment-related impacts are anticipated. To mitigate these 
impacts, DOE would coordinate its planning efforts with local communities 
and county planning agencies to address changes in community services, 
housing, infrastructure, utilities, and transportation. Such coordination 
with local planning agencies is intended to avoid placing undue burdens on 
local agency resources. 

Generation of Radioactive Wastes

When spent nuclear fuel is stored onsite, very little high-level, 
transuranic, or mixed waste is generated (see Figure 14). These small 
quantities of radioactive wastes would usually be generated during 
stabilization activities. As a result, under the No Action alternative 
fewer than 20 cubic meters (26 cubic yards) per year of transuranic wastes 
would be generated from spent nuclear fuel management nationwide because 
spent nuclear fuel would not be stabilized. Under all other alternatives, 
where stabilization activities would occur, between 20 and 190 cubic meters 
(26 and 250 cubic yards) of high-level waste and between 20 and 90 cubic 
meters (26 and 120 cubic yards) of transuranic waste would be generated 
each year The lower generation rates would occur in the Decentralization 
alternative, where small amounts of spent nuclear fuel would be transported 
among major DOE sites (and stabilization for transport would not be 
necessary). 
For all other alternatives, greater amounts of spent nuclear fuel would be 
transported among sites; therefore, more spent nuclear fuel would require 
stabilization before transport and more waste would be generated. 
Low-level waste also is generated as a result of spent nuclear fuel 
management. Figure 15 indicates an estimated range of annual volumes for 
each of the alternatives. The higher values are principally the result of 
processing for stabilization. 
To control the volume of waste generated and reduce impacts on the 
environment, pollution prevention practices would be implemented. 
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Figure (Summary 34)Figure 14. Average volume of high-level, transuranic, and mixed waste 
generated per year over the years 1995 to 2005 for spent nuclear fuel 
management activities. 
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Figure (Summary 35)Figure 15. Average volume of low-level wastes generated per year over t
years 1995 to 2005 for spent nuclear fuel management activities. 
Summary 35 
DOE is responding to Executive Order 12856, "Federal Compliance with Right 
to Know Laws and Pollution Prevention Requirements," and associated DOE 
orders and guidelines by reducing the use of toxic chemicals; improving 
emergency planning, response, and accident notification; and encouraging 
the development and use of clean technologies and testing of innovative 
pollution prevention technologies. Pollution prevention programs have 
already been implemented at DOE sites. Program components include waste 
minimization, source reduction and recycling, and procurement practices 
that preferentially procure products made from recycled materials. 



Impact on DOE and Navy Missions

The mission concerns of DOE and the Navy relate to storing spent nuclear 
fuel safely, meeting obligations, preparing spent nuclear fuel for ultimate 
disposition, and examining naval fuel. Under the 1992/1993 Planning Basis, 
Regionalization, and Centralization alternatives, the missions of DOE and 
the Navy would be met. However, under the No Action and Decentralization 
alternatives, some parts of their current missions would not be achieved. 
DOE's mission is most severely impacted under the No Action alternative. In 
this alternative, only the minimal actions necessary would be undertaken to 
store spent nuclear fuel. This means that there would be no facility 
upgrades or replacements (except those needed for safe storage of spent 
nuclear fuel) and research and development activities would be limited to 
activities already approved. The consequences of pursuing this alternative 
could include any or all of the following: 
      .   Loss of margin in storage capacity 
      .   More frequent and possibly more costly 
          repairs to equipment and facilities as 
          the frequency of breakdowns increases 
      .   Eventual loss of the use of existing 
          storage facilities because equipment or 
          facilities are beyond repair or because 
          there is no flexibility in storage 
          capacity to permit repair work 
      .   Limited development of improved storage 
          technologies and facilities, reducing 
          DOE's ability to meet future needs and 
          implement future decisions regarding 
          ultimate disposition of spent nuclear 
          fuel. 
The Navy's mission would be hindered if the full examination of fuels at an 
Expended Core Facility were not possible. No or limited examination would 
occur under the No Action alternative and Decentralization alternative 
(Options A, no examination, and B, limited examination). The examinations 
are an important aspect of the Navy's ongoing advanced fuel research and 
development program. The information derived from the examinations provides 
engineering data to support the design of new reactors, continued safety of 
existing reactors, and improvements in nuclear fuel performance and reactor 
operation by providing confirmation of their proper design and allowing 
maximum use of their fuel. 
The No Action alternative would also impact ongoing nuclear research and 
training activities at universities that have little or no storage capacity 
for spent nuclear fuel. Such activities would cease once storage capacity 
is exhausted. 
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Cost of Implementation

Since publication of the draft EIS, DOE has completed an evaluation of 
potential costs associated with management of its spent nuclear fuel for an 
interim period (up to 40 years), and through ultimate disposition. For each 
alternative, the cost evaluation considered capital cost for upgrades to 
existing facilities and new facilities, operation and maintenance costs for 
existing and new facilities, decontamination and decommissioning costs for 
new facilities, and spent nuclear fuel transportation costs. Because each 
alternative would manage various amounts of spent nuclear fuel and the 
potential use of existing facilities would vary among alternatives, two 
cost ranges were considered-a minimum (lower) cost range that considered 
maximum use of existing facilities and a maximum (upper) cost range that 
minimized use of existing facilities in favor of additional new management 
facilities (Figure 16). 
The cost analysis found that when use of existing facilities was maximized, 
it would be least costly to manage spent nuclear fuel under alternatives 
that involve sites with existing capabilities (e.g., Decentralization, 



1992/1993 Planning Basis, and Regionalization), as opposed to the 
Centralization alternative that would require the construction of storage 
facilities (Figure 16). 
When minimum use of existing facilities is considered, economies of scale 
would be realized as it is more cost effective to build and operate one 
larger facility than to build and operate several smaller facilities with 
the same combined capacity. Thus, for example, Regionalization 4A (by fuel 
type), in which all spent nuclear fuel would be transported to sites that 
have existing fuel management infrastructures, is less costly than the 
1992/1993 Planning Basis and Decentralization alternatives (Figure 16). 

Cumulative Impacts

A cumulative impact results from the incremental impact associated with 
implementing an alternative plus the impacts of other past, present, and 
reasonably foreseeable future actions. "Other" actions include DOE projects 
at the potentially affected sites not related to spent nuclear fuel 
management, as well as projects of other Government agencies, private 
businesses, or individuals. 
On a nationwide basis, the implementation of any of the spent nuclear fuel 
management alternatives would not significantly contribute to cumulative 
impacts. Although impacts to the natural environment (for example, water, 
air, ecology, and land use) were analyzed, the cumulative impacts are very 
small, especially if impact avoidance and mitigation measures are taken. 
In general, the contribution to cumulative impacts from activities required 
for spent nuclear fuel management would be very small at sites where fuel 
is stored, in comparison to other ongoing and reasonably expected 
nonfuel-related projects. Even for those alternatives (Regionalization or 
Centralization) where the use of nonrenewable resources would be relatively 
large, increases in the impacts at the selected site(s) would be offset by 
changes at nonselected sites-resulting in a very small net change. 
On a site-specific basis, the implementation of any of the alternatives 
would not significantly contribute to cumulative impacts. Generally, the 
contribution to cumulative impacts from spent nuclear fuel management 
activities at a specific site is minor, relative to other DOE and non-DOE 
projects. Radiological emissions from normal operations and from 
transportation of 
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Figure (Summary 38)Figure 16. Management costs for interim storage of spent nuclear fuel 
through the year 2035. 
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spent nuclear fuel would be well within regulatory requirements. The 
volumes of waste produced from fuel management activities would be a small 
addition to waste volumes generated by other ongoing and expected projects. 
Depending on the economic status and outlook for an area, spent nuclear 
fuel activities coupled with other actions could have the potential to 
strain or overburden the socioeconomic resources of certain areas, 
particularly if either the Regionalization or Centralization alternatives 
were implemented with the Expended Core Facility placed at the site. 
Although each site is anticipating an overall decline in site employment 
over the next few years, the in-migration of construction workers 
associated with proposed spent nuclear fuel management alternatives 
combined with other reasonably foreseeable activities could have small 
impacts on communities surrounding the Hanford Site, the Nevada Test Site, 
and the Oak Ridge Reservation. Such socioeconomic impacts would not be 
expected to occur at the other sites. 

Environmental Justice

In February 1994, Executive Order 12898 entitled, "Federal Actions to 
Address Environmental Justice in Minority Populations and Low- Income 
Populations" was issued to federal agencies. This order requires federal 
agencies to identify and address disproportionately high and adverse human 



health or environmental effects of their programs, policies, and activities 
on minority populations and low-income populations. Mitigation measures are 
to be identified, if necessary, and federal agencies are to increase 
communications with these communities, in order to promote increased 
awareness of Federal activities and involvement in Federal decisionmaking. 
In accordance with the Executive Order, an interagency Federal Working 
Group on Environmental Justice has been convened to provide guidance to 
agencies on implementation of environmental justice. Draft Guidance for 
Federal Agencies on Terms in Executive Order 12898 provide draft 
definitions of certain terms in the Executive Order. The definitions 
adopted for this Final EIS are consistent with the draft guidance. 
Disproportionately high and adverse human health effects are defined to 
occur when the risk or rate for a minority or low-income population from 
exposure to an environmental hazard significantly exceeds the risk or rate 
to the general population and, where available, to another appropriate 
comparison group. Disproportionately high and adverse environmental effects 
are defined to be any deleterious environmental impact affecting minority 
populations or low income populations that significantly exceed those on 
general population or other appropriate unit of geographic analysis. 
The programmatic management of DOE spent nuclear fuel and associated 
transportation was reviewed under each alternative. This review included 
potential impacts that would arise for each of the environmental 
disciplines, under normal operating conditions and under potential accident 
conditions, to minority and low- income communities with in 50 miles (80 
kilometers) of each potential site. Demographic information was gathered 
from the U.S. Census Bureau to identify minority populations and low-income 
communities in the zone of potential impact [(50 mile (80 kilometer)j 
surrounding each of the sites under consideration. Analysis of 
environmental justice concerns was based on a qualitative assessment of 
Summary 39 
the human health and environmental impacts of each alternative. The 
analysis found that the impacts of the programmatic management of spent 
nuclear fuel under all alternatives would not constitute a 
disproportionately high and adverse impact on minority or low-income 
communities and, thus, do not present an environmental justice concern. 
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Consultations and Environmental Requirements

DOE is committed to operating its spent nuclear fuel management program in 
compliance with all applicable environmental laws, regulations, executive 
orders, DOE orders, and permits and compliance agreements with regulatory 
agencies. The DOE regulations that implement the National Environmental 
Policy Act require consultation with other agencies, when appropriate, to 
incorporate any relevant requirements as early as possible in the process. 
These consultation and coordination requirements will commence and be 
completed as site-specific spent nuclear fuel management projects and 
decisions are proposed. To the extent that this EIS supports existing site- 
specific proposals, those consultations and coordination efforts are 
contained within Volume 1 Section 7.2 and Volume 2 Appendix B-3. DOE has 
reviewed all comments received on the draft EIS. To more fully understand, 
evaluate, and consider certain agency comments, consultations have taken 
place among agency, Idaho National Engineering Laboratory and Navy 
officials on the EIS. 
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Relationship Between Volumes 1 and 2

DOE is currently in the process of making two important sets of decisions. 
The first involves programmatic (DOE-wide) decisions regarding DOE's future 
spent nuclear fuel management (addressed in Volume 1 of the EIS). The 
second involves site- specific decisions regarding the future direction of 
environmental restoration and waste management programs, which include 



spent nuclear fuel, at the Idaho National Engineering Laboratory (addressed 
in Volume 2 of this EIS). 
DOE's programmatic decisions regarding spent nuclear fuel affect the Idaho 
National Engineering Laboratory- specific decisions about spent nuclear 
fuel. Therefore, the spent nuclear fuel 
--------------------------------------------------------- 
          (Side_bar #:  13) 
   Volume 1-Programmatic Spent 
     Nuclear Fuel Management 
     Alternatives - Summary 
No Action 
Take minimum actions required for safe 
and secure management of spent nuclear 
fuel at, or close to, the generation site or 
current storage location. 
Decentralization 
Store most spent nuclear fuel at or close 
to the generation site or current storage 
location, with limited shipments to DOE 
facilities. 
1992/1993 Planning Basis 
Transport and store newly generated 
spent nuclear fuel at the Idaho National 
Engineering Laboratory or Savannah 
River Site. Consolidate some existing 
fuels at the Idaho National Engineering 
Laboratory or the Savannah River Site. 
Regionalization 
Distribute existing and projected spent 
nuclear fuel among DOE sites, based 
primarily on fuel type (Preferred 
Alternative) or on geography 
Centralization 
Manage all existing and projected spent 
nuclear fuel inventories from DOE and 
the Navy at one site until ultimate 
disposition. 
--------------------------------------------------------- 
components of the Idaho National Engineering Laboratory-specific 
alternatives have been constructed to bear a relationship to those of 
Volume 1. 
--------------------------------------------------------- 
          (Side_bar #:  14) 
     Volume 2-Idaho National 
  Engineering Laboratory Spent 
     Nuclear Fuel Management 
     Alternatives - Summary 
No Action 
. Phase out inspection of naval spent 
  nuclear fuel. Close Expended Core 
  Facility. 
. Receive no non-naval spent nuclear 
  fuel. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 
Ten-Year Plan and Preferred 
 Alternative (for spent nuclear fuel) 
. Examine and store naval spent 
  nuclear fuel. 
. Receive additional offsite spent 
  nuclear fuel. 
. Transfer aluminum-clad spent nuclear 
  fuel to Savannah River Site. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 



. Expand storage capacity in existing 
  Idaho Chemical Processing Plant-666 
  pools. 
. Phase in dry storage. 
. Demonstrate electrometallurgical 
  process. 
Minimum Treatment, Storage, and 
Disposal 
. Phase out inspection of naval spent 
  nuclear fuel. Close Expended Core 
  Facility. 
. Transport all spent nuclear fuel to 
  another DOE site. 
. Phase out spent nuclear fuel handling 
  facilities. 
. Demonstrate electrometallurgical 
  process. 
Maximum Treatment, Storage, and 
Disposal 
. Examine and store naval spent 
  nuclear fuel. 
. Receive DOE-wide spent nuclear fuel. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 
. Expand storage capacity in existing 
  Idaho Chemical Processing Plant-666 
  pools. 
. Phase in expanded dry storage. 
. Demonstrate electrometallurgical 
  process. 
. Phase in spent nuclear fuel 
  stabilization. 
--------------------------------------------------------- 
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Volume 2 - INEL Environmental Restoration and Waste Management

Overview

The Idaho National Engineering Laboratory`s mission is to develop, 
demonstrate, and deploy advanced engineering technologies and systems to 
improve national competitiveness and security, to make the production and 
use of energy more efficient, and to improve the quality of life and the 
environment. The environmental restoration program includes activities to 
assess and clean up inactive Idaho National Engineering Laboratory 
operations, including waste sites where there are known or suspected 
releases of harmful substances into the environment, and to safely manage 
contaminated surplus nuclear facilities. Waste management program 
activities are designed to protect Idaho National Engineering Laboratory 
employees, the public, and the environment in the design, construction, 
maintenance, and operation of treatment, storage, and disposal facilities 
in a cost- effective, environmentally sound, regulatory compliant, and 
publicly acceptable manner. 
Figure (Summary 45)The Idaho National Engineering Laboratory is located in southeastern Id
-------------------------------------------------------------------------------------- 
          (Side_bar #:  15) 
What Are Environmental Restoration and Waste Management? 
Environmental Restoration: The cleanup and restoration of sites and 
decontamination and decommissioning of facilities contaminated with radioactive and/ 
or hazardous substances during past production, accidental releases, or disposal 
activities. 
Waste Management: The planning, coordination, and direction of those functions 
related to generation, minimization, handling, treatment, storage, transportation, and 
disposal of waste, as well as associated surveillance and maintenance activities. 



Spent nuclear fuel management at the Idaho National Engineering Laboratory 
includes (a) accepting and examining shipments from generators or from other 
storage sites, (b) setting standards and approving methods for storing spent nuclear 
fuel and preparing (stabilizing) it for such storage, (c) constructing and operating 
facilities for stabilization, plus interim storage, (d) consolidating storage and retiring
outdated storage facilities, and (e) developing criteria and technologies for ultimate 
disposition of spent nuclear fuel (or its components). DOE is developing spent 
nuclear fuel management plans for a 40-year timeframe that are anticipated to be 
sufficient to cover the period during which ultimate disposition will be established and 
implemented for DOE's spent nuclear fuel. 
-------------------------------------------------------------------------------------- 
Summary 45 

Waste Management, Environmental Restoration, Spent Nuclear Fuel, and

Technology Development at the INEL 

Waste Management

Waste management includes minimization, characterization, treatment, 
storage, and disposal of waste generated from ongoing Idaho National 
Engineering Laboratory activities and from the Environmental Restoration 
Program at nine major facility areas. The Waste Management Program ensures 
that current and future waste management practices minimize any additional 
adverse environmental impacts. This is accomplished through such practices 
as waste reduction and recycling and such treatment technologies as volume 
reduction and waste separation techniques. Table 1 summarizes the primary 
functions of each facility area. 
Figure (Summary 47)Calcination is one form of waste management 

Environmental Restoration

The Idaho National Engineering Laboratory Environmental Restoration Program 
addresses contamination resulting from the past 50 years of operations. The 
goals of the Environmental Restoration Program are to clean up past 
environmental contamination and to decontaminate and decommission 
facilities that are no longer needed (surplus). The cleanup program is 
conducted under a Federal Facility Agreement and Consent Order, entered 
into by the DOE, the U.S. Environmental Protection Agency, and the State of 
Idaho, in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, as amended. 
Since 1986, about 500 suspected release sites have been identified for 
investigation. Potential release sites were grouped together for efficiency 
into 10 areas called Waste Area Groups. Nine of the groups are roughly 
equivalent to the major facility areas at the Idaho National Engineering 
Laboratory. Waste Area Group 10 includes a site- wide area associated with 
the Snake River Plain Aquifer and surface and subsurface areas that are not 
addressed by the other nine Waste Area Groups. Of the approximately 500 
sites, over 270 have been proposed or designated as requiring no further 
action. 
Sources of contamination include spills, abandoned tanks, septic systems, 
percolation ponds, landfills, and injection wells. Contaminated sites range 
in size from large facilities such as the pits and trenches at the 
Radioactive Waste Management Complex to small areas where minor spills have 
occurred. 
Environmental restoration also involves safely managing contaminated 
surplus nuclear facilities until they are decontaminated for reuse or are 
decommissioned. 
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Table 1. Functions of major facility areas at the Idaho National Engineering Laboratory. 
Major facility area          Function performed 
====================================================================================== 
Test Area North              Handle and evaluate irradiated materials; support 



                             energy and defense programs; demonstrate dry cask storage 
                             of spent nuclear fuel; store spent nuclear fuel. 
Test Reactor Area            Study effects of radiation on materials, fuels, and 
                             equipment; manage seven reactors (two operating, two in 
                             standby, three deactivated); perform chemistry and 
                             physics experiments. 
Idaho Chemical               Receive and store spent nuclear fuel; prepare high-level liqu
Processing Plant             and solid waste for disposition; develop and apply technologi
                             for eventual disposition of spent nuclear fuel, disposition o
                             sodium-bearing and high-level waste, and management of 
                             radioactive and hazardous wastes. 
Central Facilities           Provide technical and support services for the Idaho 
Area                         National Engineering Laboratory, including 
                             environmental monitoring and calibration laboratories, 
                             communication systems, security, fire protection, 
                             medical services, warehouse, cafeteria, vehicle and 
                             equipment pools, and bus operations; operate 
                             Hazardous Waste Storage Facility and Idaho National 
                             Engineering Laboratory Landfill Complex. 
Power Burst Facility/        Support waste management-related research 
Auxiliary Reactor            (volume reduction and waste immobilization); develop 
Area                         decontamination, waste storage and treatment technologies. 
Experimental                 National Historic Landmark 
Breeder Reactor- I/ 
Boiling Water 
Reactor Experiment 
Radioactive Waste            Store and dispose of wastes; support research and 
Management                   development for interim storage of transuranic waste, 
Complex                      low-level waste disposal, buried waste remediation 
                             technologies, and environmental cleanup technologies. 
Naval Reactors               Receive and conduct examination of spent nuclear fuel to 
Facility (Expended           support fuel development and performance analyses. 
Core Facility)                
Argonne National             Develop and test breeder reactor technology; store 
Laboratory-West              transuranic waste; support research and 
                             development of spent nuclear fuel treatment technologies. 
Spent Nuclear Fuel 
Since the 1950s, spent nuclear fuel removed from nuclear-powered naval 
vessels and naval reactor prototypes has been transported to the Naval 
Reactors Facility located at the Idaho National Engineering Laboratory 
Spent nuclear fuel has also been received from university commercial, 
industrial, DOE, and other U.S Government and foreign reactors. 
Spent nuclear fuel continues to be generated at the Idaho National 
Engineering Laboratory by reactor 
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operations. Naval spent nuclear fuel, currently examined at the Naval 
Reactors Facility, is transferred to the Idaho Chemical Processing Plant 
for storage at a rate of about 1 metric ton of heavy metal per year. Spent 
nuclear fuel is stored at a number of site areas in various dry and wet 
storage facilities awaiting ultimate disposition. 
Figure (Summary 49)Major facility areas located at the Idaho National Engineering Laborato
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Technology Development

Figure (Summary 50)Dry storage of spent nuclear fuel 
Technology development supports the Environmental Restoration, Waste 
Management, and Spent Nuclear Fuel Programs by designing and testing 
potential technical solutions to specific problems. Broad program areas 
include research, development, demonstration, testing, and evaluation; 
technology integration; development of safe and efficient packaging 
systems; emergency response management; education; and laboratory analysis. 
Types of current technology development activities include minimizing 
waste; testing cleanup technologies; evaluating and testing methods to 



treat calcined, sodium-bearing, and high-level `wastes; and designing 
sensors and other environmental monitoring equipment and systems. An 
example of research activity includes investigating treatment technologies 
to prepare fuel for ultimate disposition. 
------------------------------------------------------------------------------------------
          (Side_bar #:  16) 
Waste at the Idaho National Engineering Laboratory 
Alpha Low-Level Waste: Waste that was previously classified as transuranic waste but has a
transuranic concentration lower than the currently established limit for transuranic waste
waste requires additional controls and special handling (relative to low-level waste). Thi
cannot be accepted for onsite disposal under the current waste acceptance criteria; theref
case waste. 
Greater-Than-Class-C Waste: Low-level radioactive waste that is generated by the commercia
and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class C low-l
as specified in Title 10 Code of Federal Regulations Part 61. DOE is responsible for the d
Greater-Than-Class-C wastes from DOE non-defense programs. 
Hazardous Waste: Under the Resource Conservation and Recovery Act, a solid waste, or combi
of solid wastes, which because of its quantity, concentration, or physical, chemical, or i
characteristics may (a) cause, or significantly contribute to, an increase in mortality or
serious irreversible, or incapacitating reversible, illness; or (b) pose a substantial pre
hazard to human health or the environment when improperly treated, stored, transported, di
otherwise managed. Source, special nuclear material, and byproduct material, as defined by
Energy Act, are specifically excluded from the definition of solid waste. 
High-Level Waste: The highly radioactive waste material that results from the reprocessing
nuclear fuel, including liquid waste produced directly from reprocessing and any solid was
the liquid that contains a combination of transuranic and fission product nuclides in quan
permanent isolation. High-level waste may include other highly radioactive material that t
Regulatory Commission, consistent with existing law, determines by rule requires permanent
Low-Level Waste: Waste that contains radioactivity and is not classified as high-level was
waste, or spent nuclear fuel. Test specimens of fissionable material irradiated for resear
development only, and not for the production of power or plutonium, may be classified as l
provided the concentration of transuranic elements is less than 100 nanocuries per gram of
Mixed Waste: Waste that contains both hazardous waste under the Resource Conservation and
Recovery Act and source, special nuclear, or byproduct material subject to the Atomic Ener
Special-Case Waste: Waste that is owned or generated by DOE that does not fit into typical
management plans developed for the major radioactive waste types. 
Transuranic Waste: Waste containing more than 100 nanocuries of alpha-emitting transuranic
per gram of waste, with half-lives greater than 20 years, except for (a) high-level radioa
(b) waste that the DOE has determined, with the concurrence of the Administrator of the U.
Environmental Protection Agency, does not need the degree of isolation required by Title 4
Federal Regulations Part 191, and (c) waste that the U.S. Nuclear Regulatory Commission ha
for disposal on a case-by-case basis in accordance with Title 10 Code of Federal Regulatio
------------------------------------------------------------------------------------------
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Purpose and Need for Future Environmental Restoration and Waste Management

DOE is responsible by law for spent nuclear fuel management, waste 
management, and environmental restoration at the Idaho National Engineering 
Laboratory in southeastern Idaho. Under the Atomic Energy Act of 1954, DOE 
is also responsible for managing certain spent nuclear fuels. DOE also is 
responsible for managing wastes and controlling hazardous substances in a 
manner that protects human health and the environment under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 
1980, as amended; the Resource Conservation and Recovery Act of 1976; the 
Federal Facility Compliance Act of 1992; and other laws. DOE is committed 
to comply with these and all other applicable federal and state laws and 
regulations, DOE orders, and interagency agreements governing spent nuclear 
fuel, environmental restoration, and waste management. 
Over the past 50 years, DOE activities have resulted in the accumulation of 
spent nuclear fuel; waste requiring treatment, storage, and disposal; and 
sites requiring cleanup. To better fulfill its responsibilities, DOE needs 
to develop and implement a program for spent nuclear fuel management, 
environmental restoration, and waste management at the Idaho National 



Engineering Laboratory. To establish an effective program for the 
foreseeable future (focused on the next 10 years), DOE needs to make 
site-specific decisions that would accomplish three major goals: (a) 
support research and development missions at the Idaho National Engineering 
Laboratory; (b) comply with legal requirements governing spent nuclear fuel 
management, environmental restoration, and waste management, and (c) manage 
spent nuclear fuel; treat, store, and dispose of waste; and conduct 
environmental restoration activities at the Idaho National Engineering 
Laboratory in an environmentally sound manner. 
To achieve these goals, DOE needs to develop appropriate facilities and 
technologies for managing waste and spent nuclear fuel expected during the 
next 10 years; to more fully integrate all environmental restoration and 
waste management activities at the Idaho National Engineering Laboratory to 
achieve cost and operational efficiencies, including pollution prevention 
and waste minimization; and to responsibly manage environmental impacts 
from environmental restoration and waste management activities. 
------------------------------------------------------------------------------------------
          (Side_bar #:  17) 
What Are the INEL Decisions to Be Made Based on This EIS? 
Spent Nuclear Fuel: What is the appropriate strategy of the Idaho National Engineering 
Laboratory to implement DOE's national spent nuclear fuel decisions regarding 
transportation, receipt, processing, and storage of spent nuclear fuel? What is the 
appropriate storage capacity for spent nuclear fuel? 
Environmental Restoration and Waste Management: What is the appropriate strategy of 
the Idaho National Engineering Laboratory to implement DOE's national environmental 
restoration and waste management decisions? 
What are the appropriate cleanup activities under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended, and the Federal Facility 
Agreement and Consent Order of 1991? 
What are the necessary capabilities, facilities, research and development, and technologie
for treating, storing, and disposing of each waste type? 
What treatment technologies should be used for sodium-bearing and high-level wastes and 
other radioactive and mixed waste? 
------------------------------------------------------------------------------------------
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Alternatives

DOE has chosen alternatives that represent a range of possible actions: No 
Action (A); Ten-Year Plan (B); Minimum Treatment, Storage, and Disposal 
(C); and Maximum Treatment, Storage, and Disposal (D). The Preferred 
Alternative is an enhanced Alternative B (see adjacent text box). 
Alternatives C and D were defined to provide the extremes of minimum and 
maximum impacts at the Idaho National Engineering Laboratory during the 
1995 to 2005 time period. The impacts of Alternatives C and D would bound 
any reasonably foreseeable alternatives that would be selected as a result 
of this EIS. 
Each alternative includes components for cleanup, decontamination and 
decommissioning, waste management, and spent nuclear fuel management. 
Infrastructure, technology development, and transportation were also 
considered. The alternatives, which reflect the public scoping process, 
take the following factors into account: 
      .   The sources of waste and spent nuclear 
          fuel that (a) exist at the Idaho 
          National Engineering Laboratory as of 
          June 1995, (b) would be generated 
          between 1995 and 2005, and (c) might be 
          transported to the Idaho National 
          Engineering Laboratory from other sites. 
      .   The practical waste and spent nuclear 
          fuel management options, including 
          characterization, storage, and disposal, 
          or stabilization (spent nuclear fuel) 
          and treatment (waste). 



      .   The locations at which the waste and 
          spent nuclear fuel management could 
          reasonably be undertaken, either on or 
          off the Idaho National Engineering 
          Laboratory site. 
Given this, DOE determined the projects and actions needed to manage 
-------------------------------------------- 
          (Side_bar #:  18) 
Alternatives 
A  (No Action) 
   Complete all near-term actions 
   identified and continue operating 
   most existing facilities. Serves 
   as benchmark for comparing 
   potential effects from the other 
   three alternatives. 
B  (Ten-Year Plan) 
   Complete identified projects and 
   initiate new projects to enhance 
   cleanup, manage the Idaho 
   National Engineering Laboratory 
   waste streams and spent nuclear 
   fuel, prepare waste for final 
   disposal, and develop 
   technologies for spent nuclear 
   fuel ultimate disposition. 
C  (Minimum Treatment, Storage, 
   and Disposal) 
   Minimize treatment, storage, and 
   disposal activities at the Idaho 
   National Engineering Laboratory 
   to the extent possible (including 
   receipt of spent nuclear fuel). 
   Conduct minimum cleanup and 
   decontamination and 
   decommissioning prescribed by 
   regulation. Transfer spent 
   nuclear fuel and waste from 
   environmental restoration 
   activities to another site. 
D (Maximum Treatment, Storage, 
  and Disposal) 
   Maximize treatment, storage, and 
   disposal functions at the Idaho 
   National Engineering Laboratory 
   to accommodate waste and 
   spent nuclear fuel from DOE 
   facilities. Conduct maximum 
   cleanup and decontamination 
   and decommissioning. 
Preferred Alternative 
   Complete activities as in 
   Alternative B (Ten-year Plan), 
   plus accept offsite transuranic 
   and mixed low-level waste for 
   treatment and return treated 
   waste to the source generator or 
   to approved disposal facilities. 
   Plan for a high-level waste 
   treatment facility that minimizes 
   resulting high-activity waste. 
   Transfer aluminum-clad spent 
   nuclear fuel to Savannah River 
   Site. 
-------------------------------------------- 
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the waste and spent nuclear fuel associated with each alternative. This EIS 
provides the analysis required under the National Environmental Policy Act 
for certain projects that DOE proposes as part of the spent nuclear fuel, 
environmental restoration, and waste management program at the Idaho 
National Engineering Laboratory 
------------------------------------------------------------------------------------------
          (Side_bar #:  19) 
Projects Related to Alternatives 
In addition to current operations and activities at the Idaho National Engineering 
Laboratory, there are 49 projects that form the basis for analysis of reasonably 
foreseeable future impacts in Volume 2. These 49 projects fall under the various 
Alternatives A, B, C, D, and the Preferred Alternative. The 49 projects include 12 project
whose National Environmental Policy Act documentation is already completed or was 
proposed to be completed before the Record of Decision. An objective of Volume 2 and 
5 appendices is to provide sufficient analysis for another 12 projects (listed below) to 
allow timely deployment if needed for the project. DOE would evaluate the remaining 25 
projects on a case-by-case basis to determine if any additional National Environmental 
Policy Act review or further evaluation is needed before implementing the project. 
                                                            Alternative (a) 
.     Expended Core Facility Dry Cell Project               B, D, P 
.     Increased Rack Capacity for Building 666 at 
      the Idaho Chemical Processing Plant                   B, D, P 
.     Dry Fuel Storage Facility; Fuel Receiving, 
      Canning/Characterization, and Shipping                B, C, D(b), P 
.     Fort St. Vrain Spent Nuclear Fuel Shipment 
      and Storage                                           B, D, P 
.     Tank Farm Heel Removal Project                        B, C, D, P 
.     High-Level Tank Farm New Tanks                        C, D 
.     Shipping/Transfer Station                             C 
.     Waste Experimental Reduction Facility Incineration    B, D, P 
.     Nonincinerable Mixed Waste Treatment                  B, D(b), P 
.     Sodium Processing Project                             B, D, P 
.     Gravel Pit Expansions                                 B, D(b), P 
.     Calcine Transfer Project                              B, D, P 
a. Alternative A = No Action, Alternative B = Ten-Year Plan, Alternative C = Minimum Treat
Storage, and Disposal, Alternative D = Maximum Treatment, Storage, and Disposal, 
Alternative P = Preferred Alternative. 
b. These projects would be expanded for Alternative D (Maximum Treatment, Storage, and 
Disposal). 
------------------------------------------------------------------------------------------

Alternative A (No Action)

Under Alternative A (No Action), existing environmental restoration and 
waste management operations and projects would continue. Research and 
development and infrastructure facilities and projects that support the 
environmental restoration and waste management program at the Idaho 
National Engineering Laboratory would also continue. There would be no 
shipments of spent nuclear fuel to the Idaho National Engineering 
Laboratory, with the exception of shipments of naval fuel during an 
 
approximately three- year transition period. Existing inventories of spent 
nuclear fuel would remain in storage onsite. Activities and projects would 
include those that may be initiated after June 1995 but that were proposed 
to have been evaluated under the National Environmental Policy Act by that 
date. New activities would be limited to those required to maintain safe 
operation. Implementation of Alternative A (No Action) would not fully meet 
all negotiated agreements and commitments under the Federal Facility 
Agreement and Consent Order and obligations to receive spent nuclear fuel 
from universities and Fort St. Vrain. 
Alternative A (No Action) represents a baseline against which the potential 
environmental impacts of the other alternatives can be compared. 
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------------------------------------------------------------------------------- 
          (Side_bar #:  20) 
Alternative A (No Action) 
Spent Nuclear Fuel: Phase out examination of naval spent nuclear fuel after 
an approximate three-year transition period; no other fuels would be received; 
phase out storage pools at Building 603 of the Idaho Chemical Processing Plant. 
Environmental Restoration: Conduct no activities other than already 
approved projects; decontaminate and decommission Auxiliary Reactor Area 
(ARA)-ll and Boiling Water Reactor Experiment (BORAX)-V; clean up 
groundwater and vadose zone contamination; retrieve and treat Pit 9 waste. 
High-Level Waste: Convert liquid to solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to 
new storage; transport transuranic waste offsite for disposal; accept offsite waste 
for storage on case-by-case basis. 
Low-Level Waste: Treat onsite and offsite; dispose of onsite in existing facility. 
Mixed Low-Level Waste: Treat onsite (nonincineration). 
Greater-than-Class-C Waste: Continue management programs. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
------------------------------------------------------------------------------- 
Alternative B (Ten-Year Plan) 
Under Alternative B (Ten-Year Plan), existing environmental restoration and 
waste management facilities and projects would continue to be managed. In 
addition to current facilities and projects, those proposed for 1995 
through 2005 would be implemented to meet the current Idaho National 
Engineering Laboratory mission and to comply with negotiated agreements and 
commitments. 
Under this alternative, spent nuclear fuel, environmental restoration, and 
waste management activities would be continued and enhanced to meet 
expanded spent nuclear fuel and waste handling needs. These enhanced 
activities would be needed to comply with regulations and agreements and 
would result from acceptance of additional offsite materials and waste. 
Waste generation from onsite sources would increase because of increased 
decontamination and decommissioning and environmental restoration 
activities. Spent nuclear fuel and selected waste would be received from 
other DOE sites and aluminum-clad spent nuclear spent fuel would be 
transferred to the Savannah River Site. Onsite management would emphasize 
greater treatment and disposal capabilities, compared with Alternative A 
(No Action). Additional cleanup and decommissioning and decontamination 
projects would be conducted under this alternative. 

Alternative C (Minimum Treatment, Storage, and Disposal)

Under Alternative C (Minimum Treatment, Storage, and Disposal), ongoing 
Idaho National Engineering Laboratory spent nuclear fuel and waste 
management activities, along with materials and waste, would be transferred 
to other locations to the extent possible. Possible locations include DOE 
facilities, other Government sites, or private sector locations. Minimal 
treatment, storage, and disposal activities would be located at the Idaho 
National Engineering Laboratory. Waste and spent nuclear fuel would not be 
received from offsite sources for management by the Idaho National 
Engineering Laboratory. Whenever feasible, wastes generated from onsite 
environmental 
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          (Side_bar #:  21) 
Alternative B (Ten-Year Plan) 
Spent Nuclear Fuel: Receive additional offsite spent nuclear fuel; transfer aluminum- 
clad spent nuclear fuel to Savannah River Site; examine and store naval spent nuclear 
fuel; complete Expended Core Facility Dry Cell Project and expand storage capacity in 
pools at Building 666 of the Idaho Chemical Processing Plant; phase out pools at 
Building 603 of the Idaho Chemical Processing Plant; phase in new dry storage; 
demonstrate electrometallurgical process at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects in all Waste Area Groups; 
decontaminate and decommission Auxiliary Reactor Area (ARA)-ll, Boiling Water 



Reactor Experiment (BORAX)-V, Engineering Test Reactor, Materials Test Reactor, Fuel 
Processing Complex, Fuel Receipt/Storage Facility, Headend Processing Plant, Waste 
Calcine Facility, and Central Liquid Waste Processing Facility; clean up groundwater 
contamination and vadose zone; retrieve and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine (solid); construct a facility to immobilize 
both liquid and solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new 
storage; treat offsite and onsite transuranic and alpha low-level waste; transport 
transuranic waste offsite for disposal; accept transuranic waste from offsite for 
treatment. 
Low-Level Waste: Treat onsite and offsite; construct and operate additional treatment 
and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and nonincineration; construct 
and operate facilities to treat waste by incineration and nonincineration; construct and 
operate disposal facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Receive sealed sources for recycle or storage; 
construct dedicated storage facility. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
          (Side_bar #:  22) 
Alternative C (Minimum Treatment, Storage, and Disposal) 
Spent Nuclear Fuel: Transport Idaho National Engineering Laboratory spent nuclear fuel inv
DOE site; continue to examine and store naval spent nuclear fuel during approximate three-
period; phase out spent nuclear fuel handling facilities; demonstrate electrometallurgical
National Laboratory-West. 
Environmental Restoration: Conduct all planned projects for all Waste Area Groups; deconta
decommission Auxiliary Reactor Area (ARA)-ll, and Boiling Water Reactor Experiment (BORAX)
institutional controls to the extent possible for cleanup projects; clean up groundwater a
treat Pit 9 wastes. 
High-Level Waste: Select technology and plan immobilization facility; develop treatment to
high-activity waste; construct replacement liquid storage tanks. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; tra
waste offsite for disposal; transport waste to offsite DOE facility for storage. 
Low-Level Waste: Transport to other DOE facilities for treatment, storage, and disposal. 
Mixed Low-Level Waste: Transport offsite for treatment, storage, and disposal. 
Greater-than-Class-C Waste: Discontinue management programs. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
------------------------------------------------------------------------------------------
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restoration activities would be minimized by emphasizing institutional 
controls over treatment options. Only current cleanup and decommissioning 
and decontamination projects would be conducted under this alternative. 
Existing onsite spent nuclear fuel and waste management capability would be 
expanded to the extent needed to comply with regulations and agreements. 

Alternative D (Maximum Treatment, Storage, and Disposal)

------------------------------------------------------------------------------------------
          (Side_bar #:  23) 
Alternative D (Maximum Treatment, Storage, and Disposal) 
Spent Nuclear Fuel: Examine and store naval spent nuclear fuel; receive DOE spent nuclear 
storage capacity in pools at Building 666 of the Idaho Chemical Plant; phase in expanded d
out storage pools at Building 603 of the Idaho Chemical Processing Plant; phase in spent n
stabilization; demonstrate electrometallurgical process. 
Environmental Restoration: Conduct planned projects for all Waste Area Groups; decontamina
decommission Auxiliary Reactor Area (ARA)-ll, Boiling Water Reactor Experiment (BORAX)-V, 
Test Reactor, Materials Test Reactor, Fuel Processing Complex, Fuel Receipt/Storage Facili
Processing Plant, Waste Calcine Facility, and Central Liquid Waste Processing Facility; fo
future land use to the extent possible for cleanup projects; clean up groundwater and vado
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine; select technology and plan immobilization fac
treatment to minimize high-activity waste; construct replacement liquid storage tanks. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; tra



transuranic waste offsite for disposal; accept offsite transuranic waste; treat offsite an
waste and alpha low-level waste; dispose of alpha low-level waste at new onsite facility.
Low-Level Waste: Receive offsite waste; treat waste onsite; construct and operate addition
disposal facilities onsite. 
Mixed Low-Level Waste: Receive offsite waste; treat waste onsite by incineration and nonin
construct facilities for onsite incineration and nonincineration treatment; construct and 
facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Receive sealed sources for recycle or storage; construct dedic
facility. 
Hazardous Waste: Transport waste offsite for treatment, storage, and disposal; possibly co
treatment, storage, and disposal facility. 
------------------------------------------------------------------------------------------
Under Alternative D (Maximum Treatment, Storage, and Disposal), spent 
nuclear fuel and waste would be transferred from other DOE facilities to 
the Idaho National Engineering Laboratory for management to the extent 
possible. Environmental restoration activities would emphasize residential 
use as the preferred end land use, which potentially would result in 
maximum waste generation. Implementation of this alternative would require 
additional projects not yet defined or the expansion of identified projects 
[compared with Alternative B (Ten-Year Plan)]. 
Acceptance of waste and spent nuclear fuel from other sites would be 
maximized. Wastes generated from environmental restoration and waste 
management activities onsite would be increased over that of the other 
alternatives. Spent nuclear fuel and environmental restoration and waste 
management activities at the 
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Idaho National Engineering Laboratory would be continued and enhanced to 
meet current and expanded spent nuclear fuel and waste handling needs. 
These enhancements would be needed to comply with regulations and 
agreements and to allow for acceptance of additional offsite- generated 
materials and waste. Onsite management would emphasize greater treatment 
and disposal capabilities compared with Alternative B (Ten-Year Plan). For 
decontamination and decommissioning projects, complete dismantlement and 
restoration would be emphasized where possible and, therefore, the volume 
of wastes generated would be significantly greater than under Alternative B 
(Ten- Year Plan). 
Figure (Summary 58)(1) Low-level waste burial pit 
Figure (Summary 58)(2) The Waste Experimental Reduction Facility 
Figure (Summary 58)(3) One mode of transporting waste 
Figure (Summary 58)(4) Air support weather shield at the Radioactive Waste Management Comp
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Preferred Alternative

Under the Preferred Alternative, similar to the activities described under 
Alternative B (Ten-Year Plan), existing environmental restoration and waste 
management facilities and projects would continue to be operated. In 
addition to existing facilities and projects, projects proposed under 
Alternative B for 1995 through 2005 would be implemented to meet the 
current Idaho National Engineering Laboratory mission and to comply with 
negotiated agreements and commitments (see Projects Related to Alternatives 
on page 54). 
Ongoing spent nuclear fuel management, environmental restoration, and waste 
management activities would be continued and enhanced to meet current and 
expanded spent nuclear fuel and waste handling needs. These enhanced 
activities would be needed to comply with regulations and agreements and 
would result from acceptance of additional offsite- genera ted materials 
and waste. Waste generation from onsite sources would increase (reflecting 
regulatory requirements and increased environmental restoration 
activities). Spent nuclear fuel, transuranic, and mixed low level waste 
would be received from other sites. INEL would receive waste depending on 
decisions based on Site Treatment Plans negotiated under the Federal 
Facility Compliance Act and the Waste Management Programmatic Environmental 
Impact Statement. The transuranic waste and mixed low-level waste received 



from other DOE sites would be treated, and the residue returned to the 
original DOE site (generator) or transported to an approved offsite 
disposal facility, as negotiated under the Federal Facility Compliance Act 
with the State of Idaho and the Environmental Protection 
-------------------------------------------------------------------- 
          (Side_bar #:  24) 
Preferred Alternative 
Spent Nuclear Fuel: Receive additional non-aluminum-clad 
offsite spent nuclear fuel; transfer aluminum-clad spent 
nuclear fuel to Savannah River Site; examine and store naval 
spent nuclear fuel; complete Expended Core Facility Dry Cell 
Project and expand storage capacity in pools at Building 666 
of the Idaho Chemical Processing Plant; phase out pools at 
Building 603 of the Idaho Chemical Processing Plant; phase 
in new dry storage; demonstrate electrometallurgical process 
at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects 
in all Waste Area Groups; decontaminate and decommission 
Auxiliary Reactor Area (ARA)-ll, Boiling Water Reactor 
Experiment (BORAX)-V, Engineering Test Reactor, Materials 
Test Reactor, Fuel Processing Complex, Fuel Receipt/ 
Storage Facility, Headend Processing Plant, Waste Calcine 
Facility, and Central Liquid Waste Processing Facility; clean 
up groundwater contamination and vadose zone; retrieve 
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine; develop 
treatment that minimizes high-activity waste; plan a facility to 
immobilize both liquid and solid calcine. 
Transuranic Waste: Retrieve/move onsite transuranic and 
alpha low-level waste to new storage; treat offsite and onsite 
transuranic and alpha low-level waste; transport transuranic 
waste offsite for disposal; accept transuranic waste from 
offsite for treatment; return treated offsite waste to the 
generator or an approved offsite disposal site. 
Low-Level Waste: Treat onsite and offsite; construct and 
operate additional treatment and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and 
nonincineration; construct and operate facilities to treat 
waste by incineration and nonincineration; construct and 
operate disposal facility; transport waste offsite for treatment 
and disposal; accept offsite mixed low-level waste for 
treatment; return treated offsite waste to the generator or an 
approved offsite disposal site. 
Greater-than-Class-C Waste: Receive sealed sources for 
recycle or storage; construct dedicated storage facility (may 
or may not be located at Idaho National Engineering 
Laboratory). 
Hazardous Waste: Transport offsite for treatment, storage, 
and disposal. 
-------------------------------------------------------------------- 
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Agency, and with other affected States. Ongoing remediation and 
decommissioning and decontamination projects would be continued and 
additional projects would be conducted. 
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Affected Environment at the INEL

The Idaho National Engineering Laboratory is located on 890 square miles 
(230,000 hectares) west of the City of Idaho Falls in southeast Idaho. The 
site sits on the Eastern Snake River Plain and is bordered by the 
Bitterroot, Lemhi, and Lost River mountain ranges. Local rivers and streams 
drain the mountain watersheds, but most surface water is diverted for 
irrigation before it reaches the site boundaries. Site activities do not 



directly affect surface water quality outside the site because current 
discharges from facilities go to seepage and evaporation basins or storm 
water injection wells. 
The Idaho National Engineering Laboratory overlies the Snake River Plain 
Aquifer, the largest aquifer in Idaho. Subsurface water quality near the 
site is affected by natural water chemistry and contaminants originating at 
the site. Previous waste discharges to unlined ponds and deep wells have 
introduced radionuclides, nonradioactive metals, inorganic salts, and 
organic compounds into the subsurface. Because of improved waste management 
practices, these discharges no longer occur and groundwater quality 
continues to improve. Only extremely low concentrations of radioactive 
iodine (iodine-i 29) and tritium have ever migrated beyond the site 
boundary; tritium no longer migrates offsite and iodine-i 29 concentrations 
are well below maximum contaminant levels (upper allowable limit in 
drinking water) established by the U.S. Environmental Protection Agency. 
Idaho National Engineering Laboratory activities result in radiological air 
emissions; however, these are very low (less than background radiation) and 
well within standards. Nonetheless, Idaho National Engineering Laboratory 
workers may be exposed to radiation through their work. Those who may 
receive more than 0.1 rem per year (DOE's administrative limit is 2.0 rem) 
are monitored. About 32 percent of workers monitored between 1987 and 1991 
received measurable radiation doses. 
The Idaho National Engineering Laboratory primarily consists of open, 
undeveloped land covered predominantly by sagebrush and grasslands with 
animal communities typical of these vegetation types. Two Federal 
endangered and nine candidate animal species have the potential for 
occurring, and nine animal species of special concern (State listing) occur 
at the Idaho National Engineering Laboratory. Eight plant species 
identified as sensitive, rare, or unique by other Federal agencies and the 
Idaho Native Plant Society also occur at the Idaho National Engineering 
Laboratory. Radionuclides have been found above background levels in 
individual plants and animals adjacent to facilities, but have not been 
observed at the population, community, or ecosystem levels. 
Many land areas and plants on the Idaho National Engineering Laboratory are 
important to the Shoshone-Bannock Tribes. Certain plants are used as 
medicines, food, tools, fuel and in traditional practices. Land areas of 
importance to the Shoshone-Bannock Tribes 
Figure (Summary 61)View of the Snake River Plain. 
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include the buttes, wetlands, sinks, grasslands, juniper woodlands, Birch 
Creek, and the Big Lost River. 
The Idaho National Engineering Laboratory site has a varied inventory of 
cultural resources. These include fossil localities, prehistoric 
archaeological sites, historic sites, and facilities associated with the 
development of nuclear science in the United States. Similarly, because 
Native American people hold the land sacred, in their terms the entire 
Idaho National Engineering Laboratory is culturally important. 
Most land within the site boundaries is used for grazing or is general open 
space. Only about 2 percent of the 890 square miles (230,000 hectares) is 
used for facilities and operations, with another 6 percent devoted to 
public roads and utility rights-of-way Over 97 percent of Idaho National 
Engineering Laboratory employees live in the seven counties surrounding the 
site. The regional economy relies on fanning, ranching, and mining. The 
Idaho National Engineering Laboratory accounts for approximately 10 percent 
of the total regional employment. 
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Environmental Consequences

The environmental consequences of the site-specific alternatives have been 
assessed for the Idaho National Engineering Laboratory and the surrounding 
region. The environmental impact analyses are based on conservative 
assumptions (that is, with a tendency to overestimate). Analytical 
approaches were designed to provide a reasonable projection of the maximum 



reasonably foreseeable consequences. The potential effects of each 
alternative were estimated by evaluating each individual project proposed 
for the alternative, summing the projects' collective effects under each 
alternative, and including interactions among the individual projects that 
compose each alternative. Cumulative impacts were determined by evaluating 
past, present, and reasonably foreseeable future actions of DOE and non-DOE 
projects or activities, in combination with the alternatives. 
Although the impact to each environmental discipline (for example, land use 
or employment) is assessed in greater detail in Volume 2, this Summary 
focuses on potential adverse impacts that DOE has found to be of greater 
interest to the public, as demonstrated through the scoping process, 
comments on the Draft EIS, and other public involvement programs at the 
Idaho National Engineering Laboratory. 
In addition, the impacts presented in this Summary reflect the Preferred 
Alternative, which is essentially the Ten- Year Plan (Alternative B) 
modified to include elements of other alternatives. Impacts under the 
Preferred Alternative would be similar to those of the Ten- Year Plan and 
less than those of Alternative D (Maximum Treatment, Storage, and 
Disposal). 

Air Quality

The operation of specific projects associated with the alternatives would 
result in airborne emissions of radionuclides, criteria pollutants (e.g., 
sulfur dioxide, particulate matter), and toxic air pollutants (e.g., 
benzene, mercury). The effects of these emissions have been analyzed and 
compared with standards and criteria which are appropriate for comparison. 
The results indicate that, although some degradation of air quality could 
occur, all impacts would be below applicable standards established for 
public health and welfare. Measures such as administrative controls and 
best available control technology would be used as needed to minimize these 
impacts. 
Atmospheric visibility has been specifically designated as an air- 
quality-related value under the 1977 Prevention of Significant 
Deterioration Amendments to the Clean Air Act. Conservative, 
screening-level analyses have been applied to estimate potential impacts 
related to visibility degradation at Craters of the Moon Wilderness Area 
[about 12 miles (20 kilometers) southwest of the Idaho National Engineering 
Laboratory]. The results indicate that for all alternatives, including the 
Preferred Alternative, there would be no perceptible changes in contrast, 
but potential impacts related to color shift could result. If the 
application of refined modeling confirms the findings of the 
screening-level analyses, measures such as the use of emissions controls or 
relocation of projects would be required to prevent these impacts. 
The visual setting, particularly in the Middle Butte area of the Idaho 
National Engineering Laboratory, is considered by the Shoshone- Bannock 
Tribes to be an important Native American resource. The Shoshone-Bannock 
Tribes would be consulted before any projects were developed that could 
have impacts 
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to resources of importance to the tribes. For all alternatives, including 
the Preferred Alternative, radiation doses to offsite individuals and site 
workers would be below applicable limits, Similarly, projected ambient air 
levels of toxic air pollutants would be below applicable standards for all 
alternatives. 
Concentrations of criteria pollutants from operation of existing and 
proposed projects at the Idaho National Engineering Laboratory were also 
found to be below State and National Ambient Air Quality Standards and 
Prevention of Significant Deterioration limits for all alternatives. 
Criteria pollutant levels associated with the alternatives represent only 
minor increases over existing baseline levels. As a result, the cumulative 
(alternatives plus baseline) levels would not differ much between 
alternatives. 
Construction and remediation activities would result in short-term, 



elevated levels of particulate matter in localized areas. Under all 
alternatives, including the Preferred Alternative, construction activities 
would result in maximum 24-hour concentrations of particulate matter at 
locations along public roads that exceed the State and Federal standards. 
Particulate levels at the site boundary would not exceed these standards. 
Standard construction practices such as watering would be used to minimize 
dust generation during the activities. 
The air quality was evaluated in light of past, present, and reasonably 
foreseeable future actions, including DOE projects not associated with the 
spent nuclear fuel, environmental restoration, and waste management 
programs, plus offsite projects conducted by Government agences businesses, 
or individuals. This impact analysis found that the contribution to 
cumulative impacts from operation of projects associated with the 
alternatives would be low relative to other projects, and within limits 
prescribed by applicable standards. 

Cultural Resources

Methods to identify, evaluate, and mitigate impacts to cultural resources 
have been established through the National Historic Preservation Act, as 
amended; the Archaeological Resource Protection Act; the Native American 
Graves Protection and Repatriation Act; and the American Indian Religious 
Freedom Act. Potential impacts to cultural resources were assessed by 
identifying project activities that could affect known or expected 
significant resources and determining whether a project activity would have 
an effect on significant resources. A project would affect a significant 
resource if it would alter the resource's characteristics. 
Geographically, the Idaho National Engineering Laboratory site is included 
within a large territory once inhabited by and still of importance to the 
Shoshone-Bannock Tribes. However, the site lies outside the land boundaries 
established by the Fort Bridger Treaty and is occupied by the DOE. 
Because some projects are not yet fully defined, the impacts to cultural 
resources cannot be completely identified. The impacts to cultural 
resources would depend on the (a) amount of surface disturbance [ranges 
from about 40 acres (16 hectares) under Alternative A (No Action) to about 
1,340 acres (542 hectares) under Alternative D (Maximum Treatment, Storage, 
and Disposal)j; (b) degree to which these areas have been surveyed for 
resources and the number of potentially affected structures [6 for 
Alternative A (No 
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Action) and 11 for Alternative C (Minimum Treatment, Storage, and Disposal) 
bb for the Preferred Alternative and 70 for Alternatives B (Ten-year Plan) 
and D (Maximum Treatment Storage, and Disposal)]; and (c) number of known 
cultural resource sites (22 for Alternatives B and D and the Preferred 
Alternative). For any alternative, DOE would conduct detailed 
preconstruction surveys and would consult with the State Historic 
preservation Office and Native American Groups, before any undertaking, to 
determine the appropriate measures to minimize impacts to significant 
resources. 
In general, Alternatives A and C would have a lesser effect on cultural 
resources than the Preferred Alternative, and Alternatives B and D. 

Ecology

The Idaho National Engineering Laboratory primarily consists of open, 
undeveloped land covered predominantly by sagebrush and grasslands with 
animal communities typical of these vegetation types. Radionuclides have 
been found above background levels in individual plants and animals 
adjacent to facilities, but I effects have not been observed at the 
population, community, or ecosystem levels. 
Under Alternatives A (No Action) and C (Minimum Treatment, Storage, and 
Disposal), limited environmental restoration activities would be 
undertaken, resulting in the long-term presence of radioactive and 



hazardous wastes in the environment. Plants and animals would continue to 
be exposed to these wastes. The Preferred Alternative and Alternatives B 
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal) would 
result in a decrease in radioactive uptake over the long-term as 
environmental restoration activities proceed. 
Implementation of any alternative would result in the loss of habitat from 
facility modification and construction. Alternative D would have the 
greatest estimated consequences, followed by Alternative B, the Preferred 
Alternative, Alternative C and Alternative A. Implementation of Alternative 
D (Maximum Treatment, Storage, and Disposal) would claim about 1,340 acres 
(542 hectares), of which 232 acres (94 hectares) would be revegetated, 
resulting in a net loss of about 1,108 acres (448 hectares). Alternative B 
and the Preferred Alternative would have similar impacts, with the latter 
claiming about 783 acres (317 hectares), of which 232 acres (94 hectares) 
would be revegetated, resulting in a long- term net loss of 551 acres (223 
hectares). Alternative C would disturb about 355 acres (144 hectares) 
including 232 acres (94 hectares) that would be revegetated. Alternative A 
(No Action) would have the least relative impact, disturbing only about 40 
acres (16 hectares) of habitat. 
Estimated habitat loss from each alternative was assessed in light of other 
DOE and non-DOE projects. When these projects were considered together, it 
was estimated that Alternative A (No Action) would disturb 260 acres (105 
hectares), followed by Alternatives C (Minimum Treatment, Storage, and 
Disposal) [576 acres (233 hectares)], B (Ten-Year Plan) [823 acres (333 
hectares)], and D (Maximum Treatment, Storage, and Disposal) [1,560 acres 
(631 hectares)]. For the Preferred Alternative this cumulative habitat loss 
would be similar to Alternative B and less than Alternative D. To minimize 
habitat loss, DOE conducts surveys and consults with appropriate Federal 
and State agencies before facility construction or modification. If 
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necessary, current project planning would be modified to minimize surface 
disturbances. 

Groundwater Quality

Previous operations have introduced radionuclides, nonradioactive metals, 
inorganic salts, and organic compounds into the subsurface. Radionuclide 
concentrations in the Snake River Plain Aquifer beneath the site have 
generally decreased since the mid 1 980s because of changes in disposal 
practices, radioactive decay, adsorption of radionuclides to rocks and 
minerals, and dilution by natural surface water and groundwater entering 
the aquifer. Extremely low concentrations of iodine-i 29 and tritium (both 
below maximum contaminant levels) have migrated outside of site boundaries. 
Although nonradioactive metals, inorganic salts, and organic compounds have 
been detected in the aquifer none have migrated beyond site boundaries. 
Modeling to estimate radionuclide (and other constituent) migration was 
performed. Tritium, iodine-i 29, and strontium-90 are discussed because 
they appear to have had the most impact on groundwater quality. 
Drinking water at the Idaho National Engineering Laboratory site may 
contain small concentrations of tritium, strontium-90, and iodine-i 29. 
Over a 50-year working period, this radioactivity could result in a maximum 
of about a 22-millirem dose to an individual worker. This radiation dose is 
well within regulatory limits and is small compared to other sources of 
occupational radiation exposure. 

Normal Operations Impacts

Potential impacts from any alternative would occur to workers and the 
public from exposures to radiation during routine operations of facilities 
and during routine transportation of spent nuclear fuel and radioactive 
waste. 

Facilities



Idaho National Engineering Laboratory facilities release small amounts of 
radionuclides to the air in levels that are within regulatory standards. 
Estimates of latent cancer fatalities are based on exposures to 10 years of 
Idaho National Engineering Laboratory operations under each alternative. 
The likelihood of the maximally exposed worker contracting a fatal cancer 
ranges from 1 in about 500,000 [Alternatives B (Ten-Year Plan) and D 
(Maximum Treatment, Storage, and Disposal) and Preferred Alternative] to 1 
in about 770,000 [Alternatives A (No Action) and C (Minimum Treatment, 
Storage, and Disposal)]. For the maximally exposed member of the public 
living offsite, the likelihood ranges from 1 in about 240,000 [Alternative 
D (Maximum Treatment, Storage, and Disposal)] and from 1 in about 320,000 
(Alternatives B and Preferred) to 1 in about 1,000,000 (Alternatives A and 
C). In the nearby population, it is estimated that less than one latent 
cancer fatality would occur in the 10- year period for all alternatives. 
Figure (Summary 66)Relationship of Snake River Plain to the INEL 
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Workers

Impacts to workers at the Idaho National Engineering Laboratory from 
routine occupational hazards were also assessed. It is estimated that 
routine exposure to radiation would result in less than one latent cancer 
fatality for any alternative over 10 years of Idaho National Engineering 
Laboratory operations in the worker population. 
Based on historical data, these same populations of workers would also 
report between 2,500 and 3,000 occupationally-related injuries and 
illnesses over 10 years of Idaho National Engineering Laboratory 
operations. Work place hazards would be reduced by the worker and safety 
programs and regulatory standards currently in place. 

Transportation

During the incident-free transportation of waste and spent nuclear fuel, 
the general population living and traveling along the transport route would 
be exposed to radiation from the passing shipments. Transportation workers 
would also be exposed. The total number of fatalities for the shipments 
would be the sum of the estimated number of radiation-related latent cancer 
fatalities for transportation workers and the general population and the 
estimated number of nonradiological fatalities from vehicular emissions. 
Over the 10-year period 1995 through 2005, for all alteratives, if waste 
shipments were made by truck, the estimated number of total fatalities 
would range from 0.10 to 1.4. If waste shipments were made by rail, the 
estimated number of total fatalities would range from 0.02 to 0.3. Over the 
40-year period 1995 through 2035, if spent nuclear fuel shipments were made 
by truck, the estimated number of total fatalities would range from 0.1 to 
1.7. If spent nuclear fuel shipments were made by rail, the estimated 
number of total fatalities would range from 0.1 to 0.26. 

Accidents

A potential exists for accidents at facilities associated with the 
treatment, storage, and disposal of radioactive and hazardous materials. 
Accidents can be categorized into events that are abnormal (for example, 
minor spills), events that a facility was designed to withstand, and events 
that a facility was not designed to withstand (but whose impacts may be 
offset or mitigated). A range of accidents was considered for all 
alternatives and consequences were estimated for a member of the public at 
the nearest site boundary, for the population within 50 miles (80 
kilometers), and for the workers. In addition, accident analyses were 
performed for the transport of spent nuclear fuel and radioactive waste. 

Facilities



The maximum reasonably foreseeable accident for facility operations is the 
same among all alternatives and involves spent nuclear fuel. A severe 
earthquake damages the Hot Fuel Examination Facility and causes spent 
nuclear fuel to melt, resulting in a radiological release. Although such an 
event is unlikely (once every 100,000 years), the maximally exposed 
individual at the site boundary would incur an estimated risk of increased 
latent cancer fatalities of one in about 40 million. In the surrounding 
population, this postulated accident could result in, at most, seven 
additional latent cancer fatalities. 

Workers

The maximum reasonably foreseeable radiological accident for workers 
results from an earthquake 
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causing the main stack at the Idaho Chemical Processing Plant to collapse. 
This event has a likelihood of occurring once in 3,300 years. As many as 50 
workers could be subjected to potentially fatal prompt exposures. Workers 
that survive the initial event could see increased risk of developing a 
latent fatal cancer of 1 in 90. The maximum reasonably foreseeable 
hazardous material accident results from an accidental release of the 
entire inventory of chlorine gas (a hazardous material) from a facility. 
The event may occur once in 100,000 years and could cause fatalities to as 
many as 100 workers. Such a release also would be the maximum reasonably 
foreseeable hazardous material accident for public consequences, but no 
fatalities would be expected. 

Transportation

During the transport of waste and spent nuclear fuel, radiological 
accidents and traffic accidents could occur. To determine the accident risk 
from transporting waste and spent nuclear fuel, a complete spectrum of 
accidents was evaluated. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range among all alternatives from 1 in 1,300 to 1 in 340 
for the period 1995 through 2005 if waste shipments were made by truck. The 
estimated cumulative accident risk from traffic accidents would range from 
0.30 to 3.4 fatalities for the period 1995 through 2005. The risk of latent 
cancer fatality as a result of radiological accidents, although small, is 
considered to be an involuntary risk incurred by the public. 
The estimated cumulative risk of a latent cancer fatality from a 
radiological accidents would range from one in 17,000 to one in 2,900 for 
the period 1995 through 2005 if waste shipments were made by train. The 
estimated cumulative accident risk from traffic accidents would range from 
0.003 to 0.04 fatalities for the period 1995 through 2005. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range from 1 in 240,000 to 1 in 200 for the period 1995 
through 2035 if spent nuclear fuel shipments were made by truck. The 
estimated cumulative accident risk due to traffic accidents would range 
from 0.05 to 1.4 fatalities for the period 1995 through 2035. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range from 1 in 240,000 to 1 in 700 for the period 1995 
through 2035 if spent nuclear fuel shipments were made by train. The 
estimated cumulative accident risk from traffic accidents would range from 
0.05 to 1.2 fatalities for the period 1995 through 2035. 
The consequences for various maximum reasonably foreseeable accidents also 
were evaluated for spent nuclear fuel and waste. The maximum reasonably 
foreseeable accident for spent nuclear fuel or waste shipments was for a 
rail shipping cask, containing special-case commercial spent nuclear fuel, 
to undergo any number of combinations of fire and impact to cause a 
release. This hypothetical accident, which was estimated to have a 
probability of occurring about once in 10 million years, was estimated to 
result in 55 radiation-related latent cancer fatalities. 



Environmental Justice

In February 1994, Executive Order 12898 entitled, "Federal Actions to 
Address Environmental Justice in 
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Minority Populations and Low-Income Populations" was released to Federal 
agencies. In accordance with the Executive Order, an interagency Federal 
Working Group on Environmental Justive has been convened to provide 
guidance to agencies on implementation of environmental justice. 
For this final EIS, proposed projects, facilities, and transportation 
associated with the proposed alternatives were reviewed. This review 
included potential impacts that might occur for each of the environmental 
disciplines, under normal operating conditions and under potential accident 
conditions, to minority and low-income communities within 50 miles (80 
kilometers) of an existing major facility area at the Idaho National 
Engineering Laboratory.   In addition, exposure pathways were evaluated with 
respect to subsistence consumption of fish, game, and native plants. The 
analysis found that the impacts from proposed environmental restoration and 
waste management programs and managing spent nuclear fuel, under all 
alternatives, would not constitute a disproportionately high and adverse 
impact on minority or low- income communities and, thus, do not present an 
environmental justice concern. 
a.The location of the facility was selected to include the maximum minority 
and low- income populations within the 80-kilometer radius. Of the 172,400 
people residing in this area (based on the 1990 census), about 7 percent 
are classified by the US. Bureau of Census as minority and about 14 percent 
as low-income. 
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Consultations and Environmental Requirements

DOE is committed to operating the Idaho National Engineering Laboratory in 
compliance with all applicable environmental laws, regulations, executive 
orders, DOE orders, and permits and compliance agreements with regulatory 
agencies. To ensure compliance with permits and other applicable legal 
requirements, regulatory agencies conduct inspections at the Idaho National 
Engineering Laboratory. In addition, DOE has a comprehensive program for 
conducting internal audits or inspections and self- assessments, including 
periodic reviews conducted by interdisciplinary teams of experts. DOE has 
prepared and issued a site-specific environmental compliance planning 
manual. This manual contains step-by-step methods to maintain compliance 
with the various requirements of Federal and State agencies that regulate 
operations at the Idaho National Engineering Laboratory. The DOE 
regulations that implement the National Environmental Policy Act require 
consultation with other agencies, when appropriate, to incorporate any 
relevant requirements as early as possible in the process. During 
preparation of the EIS, DOE initiated consultation with Federal and State 
agencies. The U.S. Fish and Wildlife Service and the State Historic 
Preservation Office have responded to DOE's request for consultation. The 
information provided has been considered in the analyses of the EIS. 
The DOE and the Navy have reviewed all comments received on the draft EIS. 
To more fully understand, evaluate, and consider certain agency comments, 
consultations have taken place among agency, Idaho National Engineering 
Laboratory, and Navy officials. 
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Attachment - Reading Rooms and Information Locations

U.S. Department of Energy 
Reading Rooms 
Public Reading Room for U.S. Department 
of Energy Headquarters 
Room 1 E-1 90, Forrestal Building 



Freedom of Information Reading Room 
1000 Independence Avenue. SW 
Washington, DC 10585 
(202) 586-6020 
Monday-Friday 9:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oakland Operations Office 
Environmental Information Center 
1301 Clay Street, Room 700 N 
Oakland, CA 94612 
(510) 637-1762 
Monday-Friday 8:30 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Rocky Flats Operations Office 
Front Range Community College Library 
3645 W. 112th Ave. 
Level B, Center or the Building 
Westminister, CO 80030 
(303) 469-4435 
Monday and Tuesday 10:30 a.m. to 6:30 p.m., 
Wednesday 10:30 a.m. to 4:00 p.m., 
Thursday 8:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Idaho Operations Office 
Public Reading Room 
1776 Science Center Drive 
Idaho Falls, ID 83402 
(208) 526-9162 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
University of Illinois at Chicago Library 
Government Documents Section 
801 South Morgan Street 
Chicago, IL 60607 
(312) 996-2738 
Monday-Thursday 8:00 a.m. to 10:00 p.m., 
Friday 8:00 a.m. to 7:00 p.m.. Saturday 10:00 a.m. to 
5:00 p.m., Sunday 1:00 p.m. to 9:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
National Atomic Museum 
20358 Wyoming Boulevard, SE 
Albuquerque, NM 87185 
(505) 845-4378 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Nevada Operations Office 
Coordination and Information Center 
3084 South Highland Drive 
P.O. Box 98521 
Las Vegas,NV 89106 
(702) 295-0731 
Monday-Friday 7:00 a.m. to 4:30 p.m. 
Public Information Room for U.S. 
Department of Energy 
Fernald Operations Office 
Public Environmental Center 
JANTER Building 10845 
Hamilton-Cleves Highway 
Harrison, OH 445030 



(513) 738-0164 
Monday and Thursday 9:00 a.m. to 7:00 p.m., 
Tuesday, Wednesday, and Friday 9:00 a.m. to 4:30 p.m. 
Saturday 9 a.m. to 1 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Savannah River Operations Office 
Public Reading Room 
Road 1A, Building 703A, D232 
Aiken, SC 29802 
(803) 641-3320 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 11:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oak Ridge Operations Office 
Public Reading Room 
55 Jefferson Avenue 
Oak Ridge, TN 37831 
(615) 576-1216 
Monday-Friday 8:00 a.m. to 11:30 a.m. and 
12:30 p.m. to 5:00 p.m. 
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Public Reading Room for U.S. 
Department of Energy 
Richland Operations Office 
Washington State University Tri-Cities 
100 Sprout Road, Room 130 West 
Richland, WA 99352 
(509) 376-8583 
Monday-Friday 8:00 a.m. to 12:00 noon and 
1:00 p.m. to 4:30 p.m. 
Navy Information Locations 
Norfolk Naval Shipyard 
Chesapeake Central Library 
298 Cedar Rd. 
Chesapeake, VA 23320-5512 
(804) 436-8300 
Monday-Thursday 9:00 a.m to 9:00 p.m., 
Friday and Saturday 9:00 a.m to 5:00 p.m., 
Sunday 1:00 pm to 5:00 p.m. 
Newport News Public Library 
Grissom Branch 
366 Deshazor Dr. 
Newport News, VA 23602 
(804) 886-7896 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Kiln Library 
301 East City Hall Ave. 
Norfolk, VA 23510 
(804) 441-2429 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m. 
Hampton Public Library 
4207 Victoria Boulevard 
Hampton, VA 23669 
(804) 727-1154 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 



Portsmouth Public Library 
Main Branch 
601 Court St. 
Portsmouth, VA 23704 
(804) 393-8501 
Monday.Thursday 9:00 a.m to 9:00 p.m, 
Friday and Saturday 9:00 a.m to 5:00 p.m. 
Virginia Beach Central Library 
4100 Virginia Beach Blvd. 
Virginia Beach, VA 23452 
(804) 431-3001 
Monday-Thursday 10:00 a.m..to 9:00 p.m., 
Friday and Saturday 10:00 a.m. to 5:00 p.m.. 
Sunday 1:00p.m. to 5:00p.m. 
Puget Sound Naval Shipyard 
Kitsap Regional Library 
1301 Sylvan Way 
Bremerton,WA 98310 
(206) 377-7601 
Monday-Thursday 9:30 a.m. to 9:00 p.m., 
Friday and Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 12:30 p.m. to 5:30 p.m. 
Kitsap Regional Library 
Downtown Branch 
612 5th Ave. 
Bremerton, WA 98310 
(206) 377-3955 
Monday-Friday 10:00 a.m. to 5:30 p.m. 
Suzallo Library SM25 
University of Washington Libraries 
University of Washington 
Seattle, WA 98185 
(206) 543-9158 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 12:00 noon to 12:00 midnight 
Portsmouth Naval Shipyard 
Rice Public Library 
8 Wentworth Street 
Kittery, ME 03904 
(207) 439-1553 
Monday-Wednesday, Friday 10:00 a.m. to 5:00 p.m., 
Thursday 10:00 a.m. to 8:00 p.m., 
Saturday 10:00 a.m. to 4:00 p.m. 
Portsmouth Public Library 
8 Islington Street 
Portsmouth, NH 03801 
(603) 427-1540 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m. 
Pearl Harbor Naval Shipyard 
Aiea Public Library 
99-143 Monalua Rd. 
Aiea, HI 96701 
(808) 488-2654 
Monday and Thursday 10:00 a.m. to 8:00 p.m., 
Tuesday, Wednesday, Friday, and Saturday 
10:00 a.m. to 5:00 p.m. 
Hawaii State Library 
478 South King Street 
Honolulu, HI 96813 
(808) 586-3535 
Monday, Wednesday, and Friday, 



9:00 a.m. to 5:00 p.m., 
Tuesday and Thursday 9:00 a.m. to 8:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
Pearl City Public Library 
1138 Waimano Home Rd. 
Pearl City, HI 96782 
(808) 455-4134 
Monday.Wednesday 10:00 a.m. to 8:00 p.m., 
Thursday and Saturday 10:00 a.m. to 5:00 p.m., 
Friday and Sunday 1:00 p.m. to 5:00 p.m. 
Pearl Harbor Naval Base Library 
Code 90L 
1614 Makalapa Dr. 
Pearl Harbor, HI 96860-5350 
(808) 471-8238 
Tuesday.Thursday 10:00 a.m. to 7:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Kesselring Site 
Albany Public Library 
Reference and Adult Services 
161 Washington Ave. 
Albany, NY 12210 
(518) 449-3380 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
Saratoga Springs Public Library 
320 Broadway 
Saratoga Springs, NY 12866 
(518) 584-7860 
Monday.Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
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Schenectady County Library 
99 Clinton Street 
Schenectady, NY 12305 
(518)388-4511 
Monday-Thursday, 9:00 a.m. to 9:00 p.m., 
Friday and Saturday, 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Other Locations 
Main Library 
University of Arizona 
Tucson, AZ 85721 
(602) 621-6421 
Monday-Thursday 7:30 a.m. to 1:00 a.m., 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 11:00 am. to 1:00a.m. 
Main Library 
University of California at Irvine 
Government Publications Receiving Dock 
Irvine, CA 92717 
(714) 824-6836 
School Hours: 
Monday-Thursday 8:00 a.m. to 1:00 a.m., 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 1:00 a.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m., 



Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
Pleasanton Public Library - Reference Desk 
400 Old Bernal Avenue 
Pleasanton, CA 94566 
(510) 462-3535 
Monday and Tuesday 1:00 p.m. to 8:00 p.m., 
Wednesday 10:00 a.m. to 8:00 p.m., 
Thursday 10:00 a.m. to 6:00 p.m., 
Closed Friday 
Saturday and Sunday 1:00 p.m. to 5:00 p.m., 
San Diego Public Library 
820 "E" Street 
San Diego, CA 92101 
(619) 236-5867 
Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Denver Public Library 
1357 Broadway 
Denver, CO 80203 
(303) 640-8845 
Monday-Wednesday 10:00 a.m. to 9:00 p.m., 
Thursday-Saturday 10:00 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
George A. Smathers Libraries, Library West 
University ot Florida Library, Room 241 
P.O. Box 117001 
Gainesville, FL 32611-7001 
(904) 392-0367 
Monday-Thursday 8:00 a.m. to 9:30 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Sunday 2:30 p.m. to 9:30 p.m. 
Atlanta Public Library 
1 Margaret Mitchell Square 
Atlanta, GA 30303 
(404) 730-1700 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Reese Library 
Augusta College 
2500 Walton Way 
Augusta, GA 30904-2200 
(706) 737-1744 
School Hours: 
Monday-Thursday 7:45 a.m. to 10:30 p.m., 
Friday 7:45 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:30 p.m. to 9:30 p.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Chatham-Effingham-Liberty 
Regional Library 
2002 Bull Street 
Savannah, GA 31401 
(912) 652-3600 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Parks Library 
Iowa State University 
Government Publications Department 
Ames, IA 50011-2140 
(515) 294-3642 



School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 10:00 p.m., 
Saturday 10:00 a.m. to 10:00 p.m., 
Sunday 12:30 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 12:30 p.m. to 5:00 p.m., 
Sunday 12:30 p.m. to 10:00 p.m. 
Boise Public Library 
715 South Capitol Boulevard 
Boise, ID 83702 
(208) 384-4023 
Monday and Friday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m., 
Saturday and Sunday 12:00 noon to 5:00 p.m. 
Idaho State Library 
325 West State Street 
Boise, ID 83702 
(208) 334-2152 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Shoshone-Bannock Library 
Bannock and Pima Streets, HRDC Building 
Fort Hall, ID 83203 
(208) 238-3882 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Idaho Falls Public Library 
457 Broadway 
Idaho Falls, ID 83402 
(208) 529-1462 
Monday-Thursday 9:00 a.m. to 9:00 p.m, 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:30p.m. to 5:30p.m. 
University of Idaho Library 
Rayburn Street 
Moscow, ID 83844-2353 
(208) 885-6344 
Monday-Friday 8:00 a.m. to 12:00 midnight, 
Saturday 9:00 a.m. to 12:00 midnight, 
Sunday 10:00 a.m. to 12:00 midnight 
Pocatello Public Library 
812 East Clark Street 
Pocatello, ID 83201 
(208) 232-1263 
Monday-Thursday 9:30 a.m. to 8:00 p.m, 
Friday and Saturday 9:30 a.m. to 5:30 p.m. 
Twin Falls Public Library 
434 Second Street East 
Twin Falls, ID 83301 
(208) 733-2964 
Monday, Friday, and Saturday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m. 
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Main Library, Third Floor 
University of Illinois 
801 South Morgan, Mail Code 234 
Chicago, IL 60607 
(312) 413-2594 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 pm., 
Sunday 1:00p.m. to 9:00p.m. 
Documents Library, 200-D 
University of Illinois 



1408 W. Gregory Drive 
Urbana, IL 61801 
(217) 244-2060 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 pm. to 12:00 midnight 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Engineering Library 
Purdue University 
West Lafayette, IN 47907 
(317) 494-2871 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 8:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Manhattan Public Library 
Julliette and Poyntz 
Manhattan, KS 66502 
(913) 776-4741 
Monday-Friday 9:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Massachusetts Institute of 
Technology Science Library 
160 Memorial Drive Building 14 
Cambridge, MA 02139 
(617) 253-5685 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday and Saturday 8:00 a.m. to 8:00 p.m., 
Sunday 12:00 noon to 12:00 midnight 
O'Leary Library 
University of Massachusetts 
1 University Ave 
Lowell, MA 01854 
(508) 934-3205 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 1:00 pm. to 12 midnight 
Summer Hours: 
Monday-Friday 8:30 a.m. to 9:00 p.m., 
Sunday 2:00 p.m. to 7:00 p.m. 
Worcester Public Library 
3 Salem Square 
Worchester, MA 01608 
(508) 799-1655 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:30 p.m. 
Bethesda Public Library 
7400 Arlington Road 
Bethesda, MD 20814 
(301) 986-4300 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 



Sunday 1:00 p.m. to 5:00 p.m. 
Gaithersburg Regional Library 
18330 Montgomery Village Avenue 
Gaithersburg, MD 20879 
(301) 840-2515 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Hyattsville Public Library 
6530 Adelphi Road 
Hyattsville, MD 20782 
(301) 779-9330 
Monday.Thursday 10:00 a.m. to 9:00 p.m., 
Friday 10:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ann Arbor Public Library 
343 South 5th Avenue 
Ann Arbor, MI 48104 
(313) 994-2335 
Monday 10:00 a.m. to 9:00 p.m., 
Tuesday.Friday 9:00 a.m.4o 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
Zanhow Library 
Saginaw Valley State University 
7400 Bay Road 
University Center, MI 48710 
(517) 790-4240 
School Hours: 
Monday.Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 4:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 9:00 p.m. 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 10:30 p.m., 
Friday 8:00 a.m. to 4:30 p.m., 
Saturday 10:00 a.m. to 2:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ellis Library 
University of Missouri 
Columbia, MO 65201 
(314) 882-0748 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 11:00 p.m., 
Saturday 9:00 a.m. to 9:00 p.m., 
Sunday 12:00 noon to 1:00a.m. 
Summer Hours: 
Monday and Thursday 8:00 a.m. to 8:00 p.m., 
Tuesday, Wednesday, and Friday 8:00 a.m. to 5:00 p.m., 
Saturday 12:00 noon to 5:00 p.m. 
Curtis Laws Wilson Library 
University of Missouri Library 
Rolla, MO 65401-0249 
(314) 341-4227 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:30 p.m., 
Saturday 8:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
D.H. Hill Library 



North Carolina State University 
PO. Box 7111 
Raleigh, NC 27695-7111 
(919) 515-3364 
School Hours: 
Monday-Thursday 7:00 a.m. to 1:00 a.m., 
Friday 7:00 a.m. to 9:30 p.m., 
Saturday 9:30 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 1:00 a.m. 
Summer Hours: 
Monday-Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 6:00 p.m., 
Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 11:00 p.m. 
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Omaha Public Library 
215 S 15th Street 
Omaha. NE 68102 
(402)444-4800 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
General Library 
University of New Mexico 
Albuquerque, NM 87131-1466 
(505) 277-5441 
School Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Saturday and Sunday 12:00 noon to 4:00 p.m., 
Summer Hours: 
Monday-Friday 8:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
U.S. DOE Community Reading Room 
1450 Central Avenue, Suite 101 
MS C314 
Los Alamos, NM 87544 
(505) 665-2127 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Lockwood Library 
State University of New York-Buffalo 
Buffalo, NY 14260-2200 
(716) 645-2816 
School Hours: 
Monday-Thursday 8:00 a.m. to 10:45 p.m., 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 pm. to 9:00p.m., 
 
Summer Hours: 
Monday, Wednesday, Thursday and 
Friday 9:00 a.m. to 6:00 p.m., 
Tuesday 9:00 a.m. to 10:00 p.m. 
Sunday 1:00 p.m. to 9:00 p.m. 
Engineering Library 
Cornell University 
Carpenter Hall, Main Floor 
Ithaca, NY 14853 
(607) 255-5762 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 11:00 p.m., 
Summer Hours: 



Monday-Friday 8:00 a.m. to 6:00 p.m., 
Saturday 12:00 noon to 6:00 p.m. 
Cardinal Hayes Library 
Manhattan College 
4531 Manhattan College Parkway 
Riverdale, NY 10471 
(718) 920-0100 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 6:30 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 11:00 p.m., 
Summer Hours: 
Monday-Thursday 8:30 a.m. to 6:30 p.m., 
Friday 8:00 a.m. to 4:00 p.m. 
Brookhaven National Laboratory 
25 Brookhaven Avenue, Building 477 A 
PO. Box 5000 
Upton, NY 11973-5000 
(516) 282-3489 
Monday-Friday 8:30 a.m. to 9:00 p.m., 
Saturday and Sunday 9:00 a.m. to 5:00 p.m. 
Columbus Metropolitan Library 
96 South Grant Avenue 
Columbus, OH 43215 
(614) 645-2710 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Kerr Library 
Oregon State University 
Corvallis, OR 97331-4905 
(503) 737-0123 
Monday-Friday 7:45 a.m. to 12:00 midnight, 
Saturday and Sunday 10:00 a.m. to 12:00 mid- 
night, 
Summer Hours: 
Monday- Friday 7:45 a.m. to 9:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 10:00 to 9:00 p.m. 
Brantford Price Millar Library 
Portland State University 
934 S.W. Harrison 
Portland, OR 97201 
(503) 725-4617 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 10:00 a.m. to 10:00 p.m., 
Sunday 11:00 a.m. to 12:00 midnight 
Pattee Library 
Pennsylvania State University 
University Park, PA 16801 
(814)865-2112 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 8:00 a.m. to 9:00 p.m., 
Sunday 1:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Thursday 7:45 a.m. to 10:00 p.m., 
Friday 7:45 a.m. to 9:00 p.m., 
Saturday 8:00 a.m. to 9:00 p.m., 
Sunday 1:00p.m. to 10:00p.m. 
Narragansett Public Library 
35 Kingston Road 



Narragansett, RI 02882 
(401) 789-9507 
Monday 10:00 a.m. to 9:00 p.m., 
Tuesday-Friday 10:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
(Saturday hours September to May only) 
Charleston County Main Library 
404 King Street 
Charleston, SC 29403 
(803) 723-1645 
Monday-Thursday 9:30 a.m. to 9:00 p.m., 
Friday-Saturday 9:30 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 5:00 p.m. 
South Carolina State Library 
1500 Senate Street 
Columbia, SC 29201 
(803) 734-8666 
Monday-Friday 8:15 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 1:00 p.m. 
Clinton Public Library 
118 South Hicks Street 
Clinton, TN 37716 
(615) 457-0519 
Monday and Thursday 10:00a.m. to 8:00p.m., 
Tuesday, Wednesday, Friday, and 
Saturday 10:00 a.m. to 5:00 p.m. 
Harriman Public Library 
601 Walden Street 
Harriman, TN 37748 
(615) 882-3195 
Monday-Thursday 9:00 a.m. to 5:00 p.m., 
Friday and Saturday 9:00a.m. to 1:00p.m. 
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Kingston Public Library 
1000 Bradford Way Building #3 
Kingston, TN 37763 
(615) 376-9905 
Monday and Thursday 10:00 a.m. to 7:30 p.m., 
Tuesday, Wednesday, and 
Friday 10:00 a.m. to 5:30 p.m., 
Saturday 10:00 a.m. to 2:00 p.m. 
Lawson McGhee Public Library 
500 West Church Avenue 
Knoxville, TN 37902 
(615) 544-5750 
Monday-Thursday 9:00 a.m. to 8:30 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
Oak Ridge Public Library 
Civic Center 
Oak Ridge, TN 37830 
(615) 482-8455 
Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday 10:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Oliver Springs Public Library 
607 Easterbrook Avenue 
Oliver Springs, TN 37840 
(615) 435-2509 
Tuesday-Thursday 2:00 p.m. to 4:00 p.m., 
Saturday 9:00 a.m. to 12:00 midnight 
Rockwood Public Library 
117 North Front Avenue 
Rockwood, TN 37854 



(615) 354-1281 
Monday, Wednesday, Friday. and 
Saturday 10:00 a.m. to 5:00 p.m., 
Tuesday and Thursday 10:00 a.m. to 8:00 p.m. 
General Library 
University of Texas 
PCL 2.402X 
Austin, TX 78713 
(512) 495-4262 
School Hours: 
Monday-Friday 8:00 a.m. to 12:00 midnight, 
Saturday 9:00 a.m. to 12:00 midnight, 
Sunday 12:00 noon to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 10:00 p.m., 
Saturday 9:00 a.m. to 10:00 p.m., 
Sunday 12:00 noon to 10:00 p.m. 
Evans Library 
Texas A&M University, MS 5000 
College Station, TX 77843-5000 
(409) 845-8850 
School Hours: 
Monday-Thursday 7:00 a.m. to 12:00 midnight, 
Friday 7:00 a.m. to 7:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 11:00p.m., 
Summer Hours: 
Monday.Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 7:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 11:00p.m. 
Marriott Library 
University of Utah 
Salt Lake City, UT 84112 
(801) 581-8394 
School Hours: 
Monday-Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 8:00 p.m., 
Saturday 9:00 a.m. to 8:00 p.m., 
Sunday 11:00a.m. to 11:00p.m. 
Summers Hours: 
Monday-Thursday 7:00 a.m. to 10:00 p.m., 
Friday 7:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Alderman Library 
University of Virginia 
Charlottesville, VA 22903-2498 
(804) 924-3133 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 12:00 midnight, 
Summer Hours: 
Monday.Thursday 8:00a.m. to 10:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 10:00 p.m. 
Owen Science & Engineering Library 
Washington State University 
Pullman, WA 99164-3200 
(509) 335-4181 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 



Friday 8:00 a.m. to 9:00 p.m., 
Saturday 12:00 noon to 9:00 p.m., 
Sunday 12:00 noon to l1:00p.m., 
Summer Hours: 
Monday and Thursday 7:30 a.m. to 11:00 p.m., 
Tuesday, Wednesday, and 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday and Sunday 12:00 noon to 6:00 p.m. 
Foley Center 
Gonzaga University 
East 502 Boone Avenue 
Spokane, WA 99258 
(509) 328-4220, extension 3125 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday and Saturday 8:00 a.m. to 9:00 p.m., 
Sunday 11:00 a.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 7:00 p.m. 
Madison Public Library 
201 W. Mifflin Street 
Madison, WI 53703 
(608) 266-6350 
Monday-Wednesday 8:30 a.m. to 9:00 p.m., 
Thursday and Friday 8:30 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:30 p.m. 
Teton County Public Library 
320 South King Street 
Jackson, WY 83001 
(307) 733-2164 
Monday, Wednesday 
and Friday 10:00 a.m. to 5:30 p.m., 
Tuesday and Thursday 10:00 a.m. to 9:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
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DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste 
Management Programs Final Environmental Impact Statement (User's Guide and Summary)

A USER'S GUIDE TO THE SNF & INEL-EIS

* U.S. Department of Energy Programmatic Spent Nuclear Fuel Management and 
Idaho National Engineering Laboratory Environmental Restoration and Waste Management Progr
Final Environmental Impact Statement 

Introduction

This User's Guide is intended to help you find information in the SNF 
& INEL EIS (that's short for U.S. Department of Energy 
Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Environmental Restoration and Waste 
Management Programs Final Environmental Impact Statement). The 
first section of this Guide gives you a brief overview of the SNF & 
INEL EIS. The second section is organized to help you find specific 
information in the Environmental Impact Statement-whether you're 
interested in a management alternative, a particular site (such as 
 
Hanford), or a discipline (such as land use or water quality). 



Section 1: Overview

Elements of this Environmental Impact Statement

DOE is in the process of making important 
decisions regarding spent nuclear fuel, 
environmental restoration, and waste 
management programs. To address these 
issues, DOE has prepared an Environmental 
Impact Statement: SNF & INEL EIS. 
The SNF & INEL EIS is a three-volume 
document: 
Volume 1-Programmatic (DOE-wide) 
Spent Nuclear Fuel Management: Analyzes 
the potential environmental consequences 
over the next 40 years of alternatives 
related to the transportation, receipt, 
processing, and storage of DOE's spent 
nuclear fuel. 
Volume 2-INEL Environmental 
Restoration and Waste Management (ER & 
WM) Programs: Analyzes the site-specific 
consequences of INEL actions anticipated 
over the next 10 years for waste and spent 
nuclear fuel management and 
environmental restoration. 
Volume 3-Comment Summaries and 
Responses: Summarizes public comments 
on the draft Environmental Impact  
Statement, and provides DOE responses. 
The SNF & INEL EIS has a Summary for 
the entire Environmental Impact Statement, 
and summaries specific to Volume 1 and 
Volume 2. Volumes 1 and 2 each have a 
Purpose and Need for Agency Action 
section. 
The Alternatives section in Volumes 1 and 
2 summarizes and briefly compares the 
features of each alternative being 
considered. As required by the National 
Environmental Policy Act, volumes 1 and 2 
each include a "No-Action" alternative. 
The Affected Environment section in 
Volumes 1 and 2 describes current 
conditions that might be affected by the 
alternatives under consideration: ecology, 
air, water, geology, cultural resources, land 
use, aesthetics, noise, health and safety, 
socioeconomics, transportation, and energy 
and utilities. 
The Environmental Consequences section 
in Volumes 1 and 2 provides an evaluation 
of potential impacts of the alternatives. 
These include total (cumulative) impacts, 
impacts that can't he avoided, short-term 
use of the environment compared to long- 
term productivity resources that would be 
committed, and means to reduce or avoid 
(mitigate) adverse environmental impacts. 
Volume 1 (Programmatic Spent Nuclear 
Fuel Management) contains several site- 
specific appendices, providing detailed 
information on the above subjects at each 
site being considered for spent nuclear fuel 



management: 
  
  Appendix A - Hanford Site 
  Appendix B - INEL 
  Appendix C - Savannah River Site 
  Appendix D - Naval Spent Nuclear Fuel 
               Management 
  Appendix E - Other Generator/Storage 
               Locations 
  Appendix F - Nevada Test Site and Oak 
               Ridge Reservation 
The remaining Volume 1 appendices 
contain supplemental information: 
  Appendix G - Acronyms/ Abbreviations - 
  Appendix H - Glossary 
  Appendix I - Offsite Transportation of 
               Spent Nuclear Fuel 
  Appendix J - Spent Nuclear Fuel 
               Management 
  Appendix K - Environmental 
               Consequences Data 
  Appendix L - Environmental Justice 
  Appendix M - FEIS Distribution 
Volume 2 (INEL Environmental 
Restoration and Waste Management 
Programs) contains six appendices: 
  Appendix A - Primer on Radioactivity 
               and Toxicology 
  Appendix B - Consultation Letters 
  Appendix C - Information Supponing 
               the Alternatives 
  Appendix D - Acronyms/ Abbreviations 
  Appendix F - Glossary 
  Appendix F - Technical Methodologies 
               and Key Data 
Volume 3 summarizes comments on the 
Draft Environmental Impact Statement that 
were received during the public comment 
period, and provides DOE responses to 
those comments. The Introduction to 
Volume 3 also includes discussions of: 
    - How public comments influenced 
      selection of the preferred alternatives 
    - The extent to which public comments 
      resulted in changes to the 
      Environmental Impact Statement 
    - How to find specific comment 
      summaries and responses in Volume 3. 
In Volume 3, individual public comments 
are summarized, grouped with others that 
are similar, and organized into nine topical 
sections, called response sections. The 
response sections are: 
    1.Preference for Alternatives 
    2.NEPA-Related Comments 
    3.Policy 
    4.Proposed Action and Alternatives 
    5.Technical Issues 
    6.Spent Nuclear Fuel Management 
      Specific 
    7.INEL ER&WM Programs Specific 
    8.Naval Program Specific 
    9.Miscellaneous 
Also in Volume 3 are three appendices to 
help the reader locate specific comment 



summaries and responses. If you made a 
comment, you can find DOE's response in 
Volume 3 with the help of these appendices. 

How do I find a response to my comment on the

Draft EIS? 
1. Turn to Appendix A in Volume 3 and find 
   your name (or organization or agency), 
   and note the comment document number 
   assigned to your comment. 
2. In the same entry, find the response 
   section number where the response to the 
   comment is located. 
3. Turn to the Table of Contents in Volume 
   3 under the heading Comment 
   Summaries and Responses, where 
   response section numbers are listed in 
   numerical order, to find the page on 
   which the response section number that 
   applies to the comment appears. 
4. Turn to the appropriate page to find a 
   response to a summary of the comment. 
Example: 
1. The first alphabetical entrant, Dinah 
   Abbott, has been assigned comment 
   document number 615. 
2. Ms. Abbott's first entry is for response 
   number 01.01.01.01-(005); four other 
   response numbers are applicable to her 
   comments. 
3. That first entry is in Section 1.1.1.1, 
   entitled "Action alternatives" under 
   Specific Preferences for SNF 
   Management Alternatives. 
4. Section 1.1.1.1 begins on page 1-1. 
   The selected entry for Ms. Abbott is 
   Response 005 in that section and is 
   located on page 1-2. 

Information

A complete copy of the SNF & INEL EIS and a list of reference 
documents are available in public reading room and information 
locations. Their addresses are included in the Summary. For 
further information on the SNF & INEL EIS or to request 
additional copies, call or contact: 
Office of Communications 
Bradley P. Bugger 
DOE Idaho Operations Office 
850 Energy Drive, MS 1214 
Idaho Falls, ID 83403-3189 
(208) 526-0833 

Section 2: Finding Answers to

Your Questions 
The SNF & INEL EIS has various tools that 
are intended to make the reader's job easier. 
Volumes 1 and 2 of the SNF & INEL EIS 
each have a table of contents, an index to 
topics (section 8 of each volume), and a 
glossary that defines terms (Appendix H in 



Volume 1, and Appendix E in Volume 2). 
The SNF & INEL EIS also has a separate 
Summary for the entire Environmental 
Impact Statement, and summaries specific 
to Volume 1 and Volume 2. Volume 3 has a 
table of contents and an introduction. 
The following pages provide information 
on major topics (such as sites evaluated, 
health and safety, and jobs), including 
directions for finding these topics in the 
SNF & INEL EIS. 

How is the SNF & INEL EIS structured for

detail? 
DOE has structured the SNF & INEL EIS in 
a way that enables readers to study the 
results in varying levels of detail. Readers 
interested in the broad picture will probably 
have their needs met by the Summary. 
Readers interested in the details of how 
analyses were performed will find that 
infonnation in the various appendices. The 
main sections of Volumes 1 and 2 contain 
an intermediate level of detail. 
Figure INEL structure  

Where do 1 find more information on how spent

nuclear fuel is currently managed? 
DOE is currently responsible for spent 
nuclear fuel at various sites across the 
country. Most of this fuel is currently stored 
at three locations: Hanford Site, the INEL, 
and the Savannah River Site. The sites are 
discussed in Volume 1 and its appendices. 
Five sites are considered for management 
of naval spent nuclear fuel only (as detailed 
in Appendix D of Volume 1). 
DOE manages over 100 different types of 
spent nuclear fuel. The SNF & INEL EIS 
examines ways to safely manage spent 
nuclear fuel, given certain "programmatic 
considerations" such as current facilities, 
technologies, transportation modes, safety 
and security measures, and state and 
Federal agreements. 
The following table indicates where 
information on spent nuclar fuel 
management is found in Volume of the  
SNF & INEL EIS. Volume 2 discusses 
2.2. 
Programmatic Spent Nuclear Fuel Management - Volume I 
For Information About...                                   See... 
                               Spent Fuel Management      Section 1.1.2; Section 2.3 of 
                               Program (inventory, types, Appendices A,B, C, and F; 
                               storage)                   Section 2 of Appendices E & J 
DOE 
                               Technologies for           Section 1.1.3; Sections 3 and 4
                               Management ot Spent        of Appendix J  
                               Fuel 
                               Traffic and Transportation Appendix I; Sections 4.11 and 
                                                          5.11 of Appendices A,B,C, and F



                               Spent Fuel Management      Section 2.4 of Appendix D; 
Naval Nuclear                                             Attachment D of Appendix D  
Propulsion Program 
                               Traffic and Transportation Section 4 of Appendix D; 
                                                          Attachment A of Appendix D 

Where do I find more information on applicable

laws and regulations? 
Laws and regulations applicable to the SNF 
& INEL EIS include Federal laws, 
Executive Orders, and DOE regulations, as 
well as the state and local laws applying to 
each site. These laws address a range of 
issues, from radioactive and hazardous 
waste management to endangered species, 
transportation, and health and safety. 
Programmatic Spent Nuclear Fuel Management - Volume I 
For Information About...               See... 
Federal Laws and Regulations           Sections 3.3.7 and 7.1.1 
Executive Orders                       Section 7.1.2 
DOE Regulations and Orders             Sections 7.1.3 
Transportation Regulations             Section 7.1.4; Section 2 of Appendix I 
Hanford Site                           Section 2.2 of Appendix A 
INEL                                   Section 2.2 of Appendix B 
Savannah River Site                    Section 2.2 of Appendix C 
Nevada Test Site            .          Section 2.2 of Appendix F 
Oak Ridge Reservation                  Section 2.2 of Appendix F 
Naval Sites                            Section 2.3 of Appendix D  
INEL ER & WM Programs - Volume 2 
For More Information About...          See Section... 
ER & WM Regulatorv Framework              2.2.11 
Federal Laws and Regulations              7.2.1 
Executive Orders                          7.2.2 
DOE Orders and Regulations                     7.2.3 
Idaho Laws and Regulations                      7.2.4 
INEL Compliance/Permits                           7.2.5 and 7.3 

Where do I find more information on the major

issues addressed in the EIS? 
See sections 1 and 2 of Volumes I and 2 of 
the SNF & INEL EIS. 
Programmatic Spent Nuclear Fuel Management - Volume 1 
For Information About...                                 See Section... 
Overview of DOE Spent Nuclear Fuel Management            1.1 
Related National Environmental Policy Act Documents      1.2 
Scope of Volume 1                                        1.3 
Purpose and Need for Agency Action                       2 
INEL ER & WM - Volume 2 
For Information About                                    See Section... 
Content and Scope of Volume 2                             2.1.1 and 2.1.2 
Related National Environmental Policy Act Documents       2.1.3 
INEL                                                       2.2.1 and 2.2.2 
History and Current Mission                                   2.2.3 
Major Facility Areas                                          2.2.4 
Spent Nuclear Fuel                                            2.2.5 
Environmental Restoration                                     2.2.6 
Waste Management                                              2.2.7 
Technology Development                                        2.2.9 

Where do I find information on the sites being



considered for spent nuclear fuel management? 
The SNF & INEL EIS considers ten 
potential sites for management of spent 
nuclear fuel: five DOE sites and (for 
management of naval spent nuclear fuel 
only) five naval sites. There are about 50 
other sites where spent nuclear fuel is 
generated or stored (for example, university 
research reactors). 
The following tables show you where to 
find information on proposed alternatives; 
site conditions; potential impacts of the 
proposed alternatives, including potential 
accidents and natural hazards; and proposed 
methods for reducing the impacts. 

Where do I find information on Volume 1

alternatives? 
Programmatic Spent Nuclear Fuel 
Management-Volume 1 
Five alternatives are considered for spent 
nuclear fuel management: 
1. No Action 
2. Decentralization 
3. 1992/93 Planning Basis 
4. Regionalization 
5. Centralization 
The following five tables show where to  
locate information in Volume 1 about each  
of these alternatives. Each table shows  
where you can find information about the  
effects of an alternative on sites being  
considered for spent fuel management. 
For a discussion of alternatives that were 
eliminated from further evaluation, see  
Section 3.2 and Appendix  
D-Section 3.6. 
No Action- Under this alternative, DOE would take minimum actions 
required for safe and secure management of spent nuclear fuel at, 
or close to, the generation site or current storage locations. 
Figure No ActionDecentralization- Under this alternative, DOE would manage all existing 
and projected spent nuclear fuel inventories at one DOE site until ultimate 
disposition. 
Figure Decentralization1992/93 Planning Basis- Under this alternative, DOE would transport
and store newly generated spent fuel at INEL or Savannah River Site.  
DOE would consolidate some existing fuels at INEL. 
Figure 1992/93 Planning BasisRegionalization- Under Regionalization 4A, the preferred alte
DOE would distribute spent nuclear fuel among DOE sites primarily  
on the basis of fuel type. Under Regionalization 4B, DOE would distribute spent 
nuclear fuel among DOE sites primarily on the basis of location; sites west  
of the Mississippi River would ship to a western regional site, and sites east 
of the Mississippi would ship to an eastern regional site. All naval spent  
nuclear fuel would be examined and stored at either the western or eastern  
regional site. 
Figure RegionalizationCentralization- Under this alternative, DOE would manage all existin
and projected spen nuclear fuel inventories at one DOE site until ultimate 
disposition.  
Figure Centralization 

What is the preferred alternative for Volume 1?

In compliance with the National 



Environmental Policy Act, DOE has 
identified its preferred alternatives in the 
Final Environmental Impact Statement. 
The preferred alternative for Volume 1 is 
Regionalization 4A. See the beginning of 
Chapter 3 of Volume 1 for an explanation 
of how this altetnative was chosen. 

Where do I find information on Volume 2

alternatives? 
INEL ER & WM Programs- 
Volume 2 
Four alternatives are evaluated in 
Volume 2: 
1. No Action-Complete all near-tetrm 
   actions identified and continue operating 
   most existing facilities. 
2. Ten-Year Plan-Complete identified 
   projects and initiate new projects to 
   enhance cleanup, manage INEL waste 
   and spent nuclear fuel, prepare waste for 
   disposal, and develop technologies for 
   the ultimate disposition of spent nuclear 
   fuel. 
3. Minimum Treatment, Storage, and 
   Disposal (TSD)-Minimize TSD 
   activities at the INEL. Conduct 
   minimum cleanup and decontamination 
   and decommissioning prescribed by 
   regulation. Transfer spent nuclear fuel 
   and waste from environmental restoration 
   activities to another site. 
4. Maximum TSD-Expand TSD activities 
   at the INEL to accommodate waste and 
   spent nuclear fuel from DOE facilities. 
   Conduct maximum cleanup and 
   decontamination and decommissioning. 
Appendix C contains infoimation 
supporting the alternatives, including 
project summaries. Alternatives eliminated 
from further evaluation are discussed in 
Section 3.2. 
The following table shows where to find 
information in Volume 2 about the four 
alternatives, including their impacts. 
Alternatives evaluated in Volume 2 
Alternative    Description   Comparison              Impacts* 
                                  of Impacts 
                                             5.1     5.7      5.13.2 
                                             5.2.2   5.8.2    5.14.3 
                                             5.3.2   5.9.2    5.15 
               2.1.1          3.3 
                                             5.4.2   5.10     5.16 
No Action      3.1            Table 3.3-1    5.5.2   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 
                                             5.1     5.7      5.13.3 
                2.1.1          3.3           5.2.3   5.8.3    5.14.4 
                                             5.3.3   5.9.3   5.15 
Ten-Year Plan   3.1            Table3.3-1    5.4.3   5.10    5.16 
                                             5.5.3   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 



                                             5.1      5.7     5.13.4 
                                             5.2.4   5.8.4    5.14.5 
               2.1.1          3.3 
                                             5.3.4   5.9.4   5.15 
Minimum TSD    3.1            Table 3.3-1    5.4.4   5.10    5.16 
                                             5.5.4   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 
                                            5.1      5.7       5.13.5 
                                            52.5     5.8.5     5.14.6 
               2.1.1          3.3 
                                            53.5     5.9.5   5.15 
Maximum TSD    3.1            Table 3.3-1   5.4.5     5.10    5.16 
                                            5.5.5   5.11.2 
                                            5.6.2   5.12 
------------------------------------------------------------------------ 
Note: Indexed according to sections and tables. 
*Subjects addressed in this column, for each alternative are: introduction, land use,  job
 housing, cultural resources, scenic resources, geology, air, water, ecology, noise, t raf
 transportation, health and safety, services, accidents, cumulative impacts, and unavo ida
 environmental effects. 

What is the preferred alternative for Volume 2?

The preferred alternative for Volume 2 is 
essentially the same as the Ten-Year Plan 
alternative, but includes elements of other 
alternatives for some waste types. 
Section 3.4 of Volume 2 discusses this 
preferred alternative, including how it was 
chosen, plans, and potential impacts. 
Under Preferred Alternative - Volume 2 
For information About...                             See Section... 
Preferred Alternative Decision Process               3.4.1 
Conclusions                                          3.4.2 
Spent Nuclear Fuel Management                        3.4.3 
Environmental Restoration                            3.4.4 
Waste Management                                     3.4.5 
                                                    
Environmental Consequences                           3.4.6 
Cumulative Impacts from Connected or Similar Actions 3.4.7 
Unavoidable Adverse Environmental Effects            3.4.8 
Short-Term Use of Environment and Maintenance of     3.4.9 
Long-Term Productivity 
Irretrievable Commitments of Resources               3.4.10 
Potential Mitigation                                 3.4.11 
Environmental Justice                                3.4.12 

Where do I find information on the affected

environment? 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
Affected Environment 
For Information About...                  See... 
Hanford Site                              Section 4.1 and Appendix A 
INEL                                      Section 4.2 and Appendix B 
Savannah River Site                       Section 4.3 and Appendix C 
Nevada Test Site                          Section 4.4 and Appendix F 
Oak Ridge Reservation                     Section 4.5 and Appendix F 
Naval Sites                               Section 4.6 and Appendix D  
       Puget Sound Naval Shipyard             Section 4.6.1 and Appendix D  
       Norfolk Naval Shipyard             Section 4.6.2 and Appendix D  
       Portsmouth Naval shipyard          Section 4.6.3 and Appendix D  



       Pearl Harbor Naval shipyard        Section 4.6.4 and Appendix D  
       Kesselring Site                    Section 4.6.5 and Appendix D   
Other Generator/Storage Locations         Section 4.7 and Appendix E 

Where can I get more information on the

potential impacts of the alternatives? 
The impacts, or environmental 
consequences, are examined in several 
ways in Volumes 1 and 2 of the SNF & 
INEL EIS: 
      What are the direct impacts under 
       normal, day-to-day conditions? 
      What are the total (cumulative) 
       impacts, when the impacts of the 
       alternatives are added together with 
       the impacts of other, past and 
       reasonably foreseeable projects? 
      Among the identified impacts, 
       which will happen no matter what 
       actions are taken to reduce the 
       unavoidable adverse 
       impacts)? 
      What are the impacts of short-term 
       use weighed against long-term 
       gains? 
      Are there any resources to be used 
       that will not be replaced 
       (irreversible and irretrievable 
       commitment of resources)? 
Information regarding impacts is in 
Appendices A-F of Volume 1 and in the 
sections of Volume I listed in the following 
table. For Volume I, results of the analysis 
of impacts are compiled in Appendix K. 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
                                                1992/93 
                                   Decentral-   Planning     Regional-    Central- 
                      No Action    ization      Basis        ization      ization 
                      3.3.2        3.3.2        3.3.2        3.3.2          3.3.2 
 Health and Safety    5.1.2.4      5.1.3.4      5.1.4.2       5.1.5.4        5.1.6.4 
                      5.1.2.5      5.1.3.5      5.1.4.4       5.1.5.S        5.1.6.5 
                      5.3.2.6      5.3.2.6      5.3.2.6       5.3.2.6        5.3.2.6 
                      5.1.2.6      5.1.3.6      5.1.4.6      5.1.5.6          5.1.6.6 
 Transportation       5.3.2.7      5.3.2.7      6.3.2.7      5.3.2.7           5.3.2.7 
                      App. I-4.2.1 App. I-4.2.2 App. I-4.2.3 App. I-4.2.4   App. I-4.2.5 
                      App. I-5.3.1 App. I-5.3.2 App. I-5.3.3 App. I-5.3.4   App. I-5.3.5 
                      3.3.4        3.3.4        3.3.4        3.3.4          3.3.4 
 Waste Management     5.1.2.3      5.1.3.3      5.1.4.3       5.1.5.3        5.1.6.3 
                      5.3.2.9      5.3.2.9      5.3.2.9       5.3.2.9        5.3.2.9 
                      5.1.2.2      5.1.3.2      5.1.4.2      5.1.5.2            5.1.6.2 
 Energy and Utilities 5.3.2.8      5.3.2.8      5.3.2.8      5.3.2.8        5.3.2.3 
                      3.3.3        3.3.3        3.3.3        3.3.3          3.3.3 
 Jobs and Housing     5.1.2.1      5.1.3.1      5.1.4.1      5.1.5.1        5.1.6.1 
                      5.3.2.2      5.3.2.2      5.3.2.2      5.3.2.2        5.3.2.2 
 Radiological         5.1.2.4      5.1.3.4      5.1.4.4      5.1.5.4        5.1.6.4 
 Nonradiological      5.1.2.5      5.1.3.5      5.1.4.5      5.1.5.5        5.1.6.5 
 (Chemical) 
 Note: Indexed according to sections and appendices. 
Programmatic Spent Nuclear Fuel Management (Volume 1) - 
Impacts 
For Information About..                            See... 
Environment 
    Water                                          Sections 5.2.6 and 5.3.2.4 and Appendic



    Air                                            Sections 5.2.5 and 5.3.2.3 and Appendic
    Ecology                                        Sections 5.2.7 and 5.3.2.5 and Appendic
    Geology                                        Section  5.2.4 and Appendices A-D, F 
    Noise                                          Section  5.2.8 and Appendices A-D. F 
    Scenic                                         Section  5.2.3 and Appendices A-D. F 
Cultural Resources                                 Section 5.2.2 and Appendices A-D, F 
Land Use                                           Sections 5.2.1 and 5.3.2.1 and Appendic
Energy and Utlities                                Sections 5.1.1.2.5.2.9. and 5.3.2.8 and
                                                   Appendices A-D, F 
Missions 
    DOE                                            3.3.5.1 
    Navy                                           3.3.5.2 

What steps could be taken to reduce the

impacts? 
Volumes 1 and 2 of the SNF & INEL EIS 
include information on possible methods to 
reduce, or minimize, the impacts of the 
alternatives; this information is called 
possible mitigation measures. 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
Reduction of Impacts 
For Information About...             See... 
Health and Safety                    Section 5.7.10 and Appendices A,C,D 
Traffic and Transportation           Section 5.7.9 and Appendices A-C 
Cultural Resources                   Section 5.7.3 and Appendices A-C 
Accidents                            Section 5.7.12 and Appendices A-D 
Jobs and Housing                     Section 5.7.2 and Appendices A,C 
Site Utilities/Support Services      Section 5.7.11 and Appendices A-D, F 
Environment 
       Water                         Section 5.7.6 and Appendices A,C 
       Air                           Section 5.7.5 and Appendices A,C 
       Ecology                       Section 5.7.7 and Appendices A,C 
       Soils/Geology                 Section 5.7.4 and Appendices A,C 
       Pollution Prevention          Section 5.7.1 and Appendices A-D 
       Noise                         Section 5.7.8 and Appendices A-D 

What about the affected environment, potential

impacts, and mitigation measures at INEL? 
The following table shows where (in Volume 2) 
you can find information on these subjects with 
regard to INEL's ER & WM Programs. 
Technical methodologies and key data used in 
analyses for Volume 2 are in Appendix K 
INEL ER & WM Programs (Volume 2) 
                    Affected Environment           Impacts                       Reduction
                                                                                 Impacts 
Health and Safety   4.12: F-4                  3.3.11,5.12,5.15.8; F-4       5.19.8 
Traffic and         4.11                       3.3.10,5.11,5.15.7            5.19.7 
Transportation 
Cultural Resources  4.4                        3.3.3,5.4,5.15.3,5.16.1       5.19.1 
Land Use            4.2                        3.3.1,5.2,5.15.1              not identifie
Jobs and Housing    4.3; F-1                   3.3.2,5.3,5.15.2; F-1         not identitie
Accident            not identified             3.3.13,5.14; F-5              5.19.10 
Environment 
   Water             4.8; F-2                  3.3.7,5.8,5.15.5,5.16.4;F-2   5.19.5 
   Air               4.7; F-3                  3.3.6,5.7,5.15.4,5.16.3;F-3   5.19.4 
   Ecology           4.9                       3.3.8,5.9,5.15.6,5.16.5       5.19.6 
   Geology           4.6; F-2                  3.3.5,5.6; F-2                5.19.3 
   Noise             4.10                      3.3.9,5.10                    not identifie
   Scenic            4.5                       3.3.4,5.5,5.16.2              5.19.2 



Facilities/Services 
   INEL Services     4.13                      3.3.12,5.13                   5.19.9 
   Energy and        4.13                      5.13                          5.19.9 
Note: Indexed according to sections and appendices. 

Where do I find information on environmental

justice? 
In accordance with Executive Order 12898, DOE assessed the potential 
for disproportionately high and adverse consequences on minority 
populations and low-income populations under the alternatives being 
considered in Volumes 1 and 2 of the SNF & INEL EIS.  DOE 
concluded that none of the alternatives being considered in either 
volume would have such adverse consequences for any segment of the 
population, minorities or low-income communities included. 
Programmatic Spent Nuclear Fuel Management (Volume 1) 
  For Information About...                     See... 
  Environmental Justice                        Section 5.8 and Appendix L 
       Public Comment                           Section L-2 of Appendix L 
       Community Characteristics                Section L-3 of Appendix L 
       Assessment                               Section L-4 of Appendix L 
       Conclusions                              Section L-5 of Appendix L 
INEL ER & WM Programs (Volume 2) 
  For Information About...                    See Section... 
  Environmental Justice                         5.20 
       Public Comment                           5.20.1 
       Community Characteristics                5.20.2 
       Assessment                               5.20.3 
       Issues Raised by Shoshone-Bannock Tribes 5.20.4 
       Conclusion                               5.20.5 

For further information on the SNF & INEL EIS or to request

additional copies, call or contact: 
Office of Communications 
Bradley P. Bugger 
DOE Idaho Operations Office 
850 Energy Drive, MS 1214 
Idaho Falls, ID 83403-3189 
(208) 526-0833 
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SUMMARY DOE/EIS-0203-F 
                              
Department of Energy Programmatic 
  Spent Nuclear Fuel Management 
               and 
Idaho National Engineering Laboratory 
  Environmental Restoration and 
    Waste Management Programs 
Final Environmental Impact Statement 
             Summary 
           April 1995 
    U.S. Department of Energy 
Office of Environmental Management 
     Idaho Operations Office 
                             Department of Energy 
                             Washington, DC 20585 
                                  April 1995 
Dear Citizen: 
This is a summary of the Programmatic Spent Nuclear Fuel Management and Idaho 
National Engineering Laboratory Environmental Restoration and Waste Management 
Programs Final Environmental Impact Statement.  The Department of Energy and 
the Department of the Navy, as a cooperating agency, have prepared the final 
Environmental Impact Statement in accordance with the National Environmental 
Policy Act and a 1993 Federal District Court order. 
Volume 1 analyzes alternatives for the management of existing and reasonably 
foreseeable inventories of the Department's spent nuclear fuel.  Site-specific 
analyses, provided in appendices, support the discussion of the environmental 
consequences related to five alternative approaches for managing the 
Department's spent nuclear fuel through the year 2035.  Volume 2 is a detailed 
analysis of environmental restoration and waste management activities at the 
Idaho National Engineering Laboratory.  This analysis supports facility- 
specific decisions regarding new, continued or discontinued environmental 
restoration and waste management operations through the year 2005.  Volume 3 
is the Comment Response Document which comprises summaries of public comments 
received on the draft Environmental Impact Statement during a 90-day public 
comment period, and the responses to those comments. 
A complete copy of the final Environmental Impact Statement and a list of 
reference documents are available in public reading rooms and information 
locations.  Their addresses are included in this summary.  For further 
information or to request additional copies, call or contact: 
                        U. S. Department of Energy 
                        Idaho Operations Office 
                        Office of Communications 
                        850 Energy Drive, MS 1214 
                        Idaho Falls, ID 83402 
                        (208) 526-0833 
The Department of Energy will issue a Record of Decision no less than thirty 
days after the Environmental Protection Agency publishes a Notice of 
Availability for the final Environmental Impact Statement.  The Record of 
Decision will be announced by June 1, 1995. 
                                   Sincerely, 
                                    (signature) 
                                    Thomas P. Grumbly 
                                    Assistant Secretary for 
                                    Environmental Management 
                      Printed with soy ink on recycled paper 
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Cover Sheet

RESPONSIBLE AGENCIES: Lead Federal Agency: U.S. Department of Energy 
Cooperating Federal Agency: U.S. Department of the Navy 
TITLE: Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho Nation
Engineering Laboratory Environmental Restoration and Waste Management Programs Final 
Environmental Impact Statement. 
CONTACT:   For further information on this Environmental Impact Statement call or conta
Office of Communications 
Bradley P. Bugger 
DOE Idaho Operations Office 
850 Energy Drive, MS 1214 
Idaho Falls ID 83403-3189 
208-526-0833 
For general information on the U.S. Department of Energy NEPA process call 1-800-472-27
message or contact: 
Carol Borgstrom, Director 
Office of NEPA Policy and Assistance (EH-42) 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington D.C. 20585 
202-586-4600 
ABSTRACT: This document analyzes (at a programmatic level) the potential environmental 
quences over the next 40 years of alternatives related to the transportation, receipt, 
of spent nuclear fuel under the responsibility of the U.S. Department of Energy. It als
specific consequences of the Idaho National Engineering Laboratory sitewide actions ant
next 10 years for waste and spent nuclear fuel management and environmental restoration
matic spent nuclear fuel management, this document analyzes alternatives of no action, 
regionalization, centralization and the use of the plans that existed in 1992 and 1993 
of these materials. For the Idaho National Engineering Laboratory, this document analyz
no action, ten-year plan, and minimum and maximum treatment, storage, and disposal of U
of Energy wastes. 
Summary i 

Reader's Guide

The U.S. Department of Energy's (DOE's) Environmental Impact Statement 
(EIS) for Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Environmental Restoration and Waste Management 
Programs [DOE/EIS- 0203-F] is divided into three volumes: 
      .   Volume 1, DOE Programmatic Spent Nuclear 
          Fuel Management 
      .   Volume 2, Idaho National Engineering 
          Laboratory Environmental Restoration and 
          Waste Management Programs (including 
          site-specific spent nuclear fuel 
          management) 
      .   Volume 3, Comment Response Document. 
Volume 1 comprises five primary sections and ten key appendices. The five 
primary sections provide (a) an introduction and overview to DOE's spent 
nuclear fuel management program throughout the nation, (b) the purpose and 
need for action to manage spent nuclear fuel, (c) management alternatives 
that are under consideration, (d) the affected environment, and (e) 
potential environmental consequences that may becaused by the 
implementation of each alternative. The information contained in these 
sections relies, in part, upon more detailed information and analyses in 
the ten key appendices. These appendices describe and assess the 
site-specific spent nuclear fuel management programs at three primary DOE 
facilities and several alternative sites, the naval spent nuclear fuel 
management program, offsite transportation of spent nuclear fuel, 
environmental consequences data, and environmental justice considerations. 
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Two additional appendices include a glossary and a list of acronyms and 
abbreviations. 
Volume 2 is similarly constructed. Five primary sections are presented that 
provide (a) the purpose and need for an integrated 10-year environmental 
restoration, waste management, and spent nuclear fuel management program at 
the Idaho National Engineering Laboratory, (b) background, (c) management 
alternatives under consideration, (d) the affected environment, and (e) 
potential environmental consequences that may be associated with the 
implementation of each alternative. The information presented in these 
sections relies, in part, upon four key appendices, which include a basic 
description of radioactivity and toxicology (chemical effects), agency 
consultation letters, detailed project summaries, and technical 
methodologies and key data. Two additional appendices include a glossary 
and a list of acronyms and abbreviations. 
Volumes 1 and 2 provide an index as well as a list of references to enable 
the reader to further review and research selected topics. DOE has 
established reading rooms and information 
iii Summary 
locations across the United States where these references may either be 
reviewed or obtained for review through interlibrary loan. The addresses, 
phone numbers, and hours of operation for these reading rooms and 
information locations are provided at the end of this EIS Summary. 
A line in the margin in Volumes I and 2 indicates a change since the Draft 
EIS. 
Volume 3 comprises a primary section, called Comment Summaries and 
Responses, and three appendices. In the primary section 
 
individual public comments are summarized, grouped with others that are 
similar and organized into topical sections, called Response Sections. The 
appendices are designed to aid the reader in locating specific comment 
summaries and responses. Appendix A is an alphabetical list of commentors, 
showing for each the associated comment document number and response 
section number(s). Appendix B is a numerically ordered list of comment 
document numbers, showing associated commentors and response section 
numbers, and Appendix C provides a correlation of response section numbers 
to comment document numbers. 
---------------------------------------------------------------------------------- 
          (Side_bar #:  1) 
To find a response to comment(s), the reader should: 
1.  Turn to Appendix A in Volume 3 and find the name (or organization or Agency), 
    and note the comment document number(s) assigned to his/her comments. 
2.  In the same entry, find the response section number(s) where the response to 
    the comments are located, 
3.  Turn to the Table of Contents in Volume 3 under the heading Comment 
    Summaries and Responses, where response section numbers are listed in 
    numerical order, to find the page on which the response section number(s) 
    that apply to the comment(s) appear. 
4.  Turn to the appropriate page(s) to find a response to a summary of the 
    comment. 
A copy of the actual comments (rather than the comment summaries found in 
Volume 3 of the EIS) can be found along with the EIS in the public reading rooms 
listed at the end of this summary. 
Example: 
1.  The first alphabetical entrant, Dinah Abbott, has been assigned comment 
    document number 615. 
2.  Ms. Abbott's first entry is for response number 01.01.01.01(005); four other 
    response numbers are applicable to her comments. 
3.  That first entry is in Section 1.1.1.1, entitled Action alternatives" under 
    Specific Preferences for SNF Management Alternatives. 
4.  Section 1.1.1.1 begins on page 1-1. The selected entry for Ms. Abbott is 
    Response 005 in that section and is located on page 1-2. 
---------------------------------------------------------------------------------- 
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Attachment-Reading Rooms and Information Locations             73 
Summary vi 

Introduction

National Environmental Policy Act Process

The U.S. Department of Energy (DOE) is currently evaluating its options for 
two separate, but related, sets of decisions. The first involves 
programmatic (DOE-wide) approaches to DOE's management of spent nuclear 
fuel. The second involves site-specific approaches regarding the future 
direction of environmental restoration and waste management programs 
(including spent nuclear fuel) at the Idaho National Engineering Laboratory 
A key element of DOE's decisionmaking is a thorough understanding of the 
environmental impacts that may occur during the implementation of the 
proposed action. The National Environmental Policy Act of 1969, as amended, 
provides federal agency decisionmakers with a process to consider potential 
environmental consequences (both positive and negative) of proposed actions 
before agencies make decisions. In following this process, DOE has prepared 
this final Environmental Impact Statement (EIS) to assess various 
management alternatives and to provide the necessary background, data, and 
analyses to help decisionmakers and the public understand the potential 
environmental impacts of each alternative. DOE's decisions will be 
discussed in a Record of Decision to be issued by June 1995. 
------------------------------------------------------------ 
          (Side_bar #:  2) 
National Environmental Policy Act 
National Environmental Policy Act of 1969: A law that 
requires Federal agencies to consider in their 
decisionmaking processes the potential environmental 
effects of proposed actions and analyses of alternatives 
and measures to avoid or minimize the adverse effects of a 
proposed action. 
Alternatives: A range of reasonable options considered in 
selecting an approach to meeting the proposed objectives. 
In accordance with other applicable requirements, the No- 
Action alternative is also considered. 
Environmental Impact Statement: A detailed 
environmental analysis for a proposed major Federal action 
that could significantly affect the quality of the human 
environment. A tool to assist in decision making, it 
describes the positive and negative environmental effects 
of the proposed undertaking and alternatives. 
Record of Decision: A concise public record of DOE's 
decision, which discusses the decision, identifies the 
alternatives (specifying which ones were considered 
environmentally preferable), and indicates whether all 
practicable means to avoid or minimize environmental 
harm from the selected alternative were adopted (and if 
not, why not). 
------------------------------------------------------------ 
Summary 1 

General Scope of the Environmental Impact Statement

Volume 1 of this EIS considers programmatic (DOE-wide) alternative 
approaches to safely, efficiently, and responsibly manage existing and 
projected quantities of spent nuclear fuel until the year 2035. This amount 
of time may be required to make and implement a decision on the ultimate 
disposition of spent nuclear fuel. DOE's spent nuclear fuel 

Page 5 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental ...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



responsibilities include fuel generated by DOE production, research, and 
development reactors; naval reactors; university and foreign research 
reactors; domestic non-DOE reactors such as those at the National 
Institute of Standards and Technology and the Armed Forces Radiobiology 
Research Institute; and special-case commercial reactors such as Fort St. 
Vrain and the Lynchburg Technology Center. Volume 1 focuses on the 
following: 
      .   Impacts to worker safety, public health, 
          the environment, and socioeconomic 
          factors related to transporting, 
          receiving, stabilizing, and storing DOE 
          and naval spent nuclear fuel, as well as 
          special-case commercial fuels under DOE 
          responsibility. 
      .   Siting locations for spent nuclear fuel 
          management operations, which may 
---------------------------------------------------------------------------------- 
          (Side_bar #:  3) 
What Is Spent Nuclear Fuel? 
Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following 
irradiation, the constituent elements of which have not been separated. For 
purposes of this EIS, spent nuclear fuel inventory also includes uranium/neptunium 
target material, blanket subassemblies, pieces of fuel, and debris. 
Fuel in a reactor consists of fuel assemblies 
that come in many configurations but 
generally consist of the fuel matrix, cladding, 
and structural hardware. The matrix, which 
contains the fissionable material (typically 
uranium oxide or uranium metal), is typically 
plates or cylindrical pellets. The cladding 
(typically zirconium, aluminum, or stainless 
steel) surrounds the fuel, confining and 
protecting it. For gas-cooled reactors, this 
may be a ceramic coating over fuel particles. 
Structural parts hold fuel rods or plates in the 
proper configuration and direct coolant flow 
(typically water) over the fuel. Structural 
hardware is generally nickel alloys, stainless 
steel, zirconium, or aluminum, or for gas- 
cooled reactors, graphite. 
The radiation ot most concern from spent 
nuclear fuel is gamma rays. Although the 
radiation levels can be very high, the gamma- 
ray intensities are readily reduced by 
shielding the fuel elements with such 
materials as concrete, lead, steel, and water. The shielding thicknesses are 
dependent on the energy of the radiation source, desired protection level, and 
density of the shielding material. Shielding thicknesses for concrete or lead are 
smaller than for water. 
Figure (Summary 2)What Is Spent Nuclear Fuel? 
---------------------------------------------------------------------------------- 
2 Summary 
      .   include storing, stabilizing, and 
          continuing research and development. 
          (Stabilizing reduces fuel 
          deterioration.) 
    
      .   Fuel stabilization activities required 
          for safe interim storage such as canning 
          of degraded fuels or processing, 
          research and development of spent 
          nuclear fuel management technologies, 
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          and pilot programs. 
DOE will not analyze the ultimate disposition (final step in which material 
is disposed of) of spent nuclear fuel in this EIS. Decisions regarding the 
actual disposition of DOE's spent nuclear fuel will follow appropriate 
review under the National Environmental Policy Act and be subject to 
licensing by the Nuclear Regulatory Commission. 
DOE will not select spent nuclear fuel stabilization technologies on the 
basis of this EIS. These technology-based decisions are more appropriately 
dealt with on a fuel-type basis. DOE will conduct additional National 
Environmental Policy Act reviews for research and development, and 
characterization activities that help select technologies for placing the 
fuel in a form suitable for ultimate disposition (this is commonly referred 
to as "tiering" within the National Environmental Policy Act process). 
For example, the Waste Management Programmatic EIS complements decisions to 
be made in Volume 2. Other EISs being prepared complement decisions for the 
disposition of other nuclear materials, and these EISs and their 
relationships to this EIS are discussed in Section 1.2 of Volume 1. The 
Draft EIS on a Proposed Nuclear Nonproliferation 
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel will be 
distributed for public review and comment in April 1995. Decisions derived 
from that policy also complement this EIS. 
Except for special-case commercial fuel, management of spent nuclear fuel 
from commercial nuclear power plants is not the subject of this EIS. 
Volume 2 of this EIS addresses alternative approaches for the management of 
DOE's environmental restoration, waste management, and spent nuclear fuel 
activities over the next 10 years at the Idaho National Engineering 
Laboratory. This volume includes evaluations of potential environmental 
impacts associated with Idaho National Engineering Laboratory programs and 
site activities that contribute to waste streams requiring handling or 
disposal. Waste management activities are evaluated at both the site- wide 
and project-specific levels. 
Summary 3 
Figure (Summary 3)Waste management activities at the Idaho national Engineering laborat
Environmental restoration activities are addressed only at the site-wide 
level. Volume 2 considers site-specific activities for spent nuclear fuel 
management, including fuel receipt, transportation, characterization, 
stabilization, storage, and technology development for ultimate 
disposition. 
Volume 2 evaluates impacts of operations or programs associated with the 
spent nuclear fuel, environmental restoration, and waste management 
programs at the Idaho National Engineering Laboratory. Other activities are 
discussed when they are relevant to understanding the affected environment 
or are expected to occur during the next 10 years, and are included as part 
of the cumulative effects analysis. This EIS does not evaluate the DOE- 
wide programmatic alternatives for waste management, which are being 
evaluated in a separate programmatic EIS to be issued in draft form in 
1995. However, the alternatives presented in Volume 2 have been developed 
to be consistent with the programmatic objectives of the Waste Management 
Programmatic EIS (previously known as the Environmental Restoration and 
Waste Management Programmatic Environmental Impact Statement), which will 
not be completed before the Record of Decision is signed for the EIS 
summarized here. Any conflicts between these Records of Decision will be 
evaluated and, as appropriate, additional National Environmental Policy Act 
reviews will be conducted. 
4 Summary 

Comments and Responses

During the public comment period for the Draft EIS, more than 1,430 
individuals, agencies, and organizations provided DOE with comments. 
Comments were received from all affected DOE and shipyard communities. Most 
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citizens and organizations expressed broad opinions, especially on siting 
and transportation options, and recommended new or enhanced alternatives or 
additional sites, or commented on the National Environmental Policy Act 
process. Many commentors used this opportunity to comment on legislation, 
policies, or federal programs not specifically related to the EIS. Some 
questioned or commented on the laws and regulations applicable to DOE's 
mission, DOE interim spent nuclear fuel management, or environmental 
restoration and waste management at the Idaho National Engineering 
Laboratory. 
Many commentors expressed strongly held opinions about the EIS, DOE, and 
the Navy and/or the alternatives. Some commentors expressed the opinion 
that DOE does not consider public comments and that some comments will be 
given more weight than others. Others stated that fear- driven commentors 
should be ignored, and decisions should be based on good science. 
Recurring and controversial issues raised during the public comment period 
included comments on DOE and Navy credibility; the apparent lack of a clear 
path forward with respect to ultimate disposition of spent nuclear fuel and 
nuclear waste; continued generation of spent nuclear fuel; cost of 
implementation; safety of, and risk to, the public; transportation of spent 
nuclear fuel and waste; impacts of accidents and perceived risk on local 
economies and the quality of life; other issues of local interest; and U.S. 
nuclear, defense, energy, and foreign policies. 
Public comments were considered by the DOE and Navy and resulted in changes 
to the Draft EIS and in the preparation of the Comment Response Document, 
Volume 3, of this Final EIS. In general, public comments, coupled with 
consultations with commenting agencies and state and tribal governments, 
resulted in additional analyses, clarifying or correcting facts, or 
expanded discussion in certain technical areas. Where appropriate, Volume 3 
provides an explanation of why certain comments did not warrant further 
change to the EIS. 
Both volumes of the Final EIS identify DOE's preferred alternatives- 
Regionalization by fuel type (Alternative 4A) for managing spent nuclear 
fuel, and a hybrid alternative that is the Ten-Year Plan (Alternative B) 
enhanced to include elements of other alternatives for the Idaho National 
Engineering Laboratory. The DOE's preferred alternatives are consistent 
with the Navy's preferred alternative identified in the draft EIS- to 
continue to conduct refueling and defueling of nuclear-powered vessels and 
prototypes, and to transport spent nuclear fuel to the Idaho National 
Engineering Laboratory for full examination and interim storage, using the 
same practices as in the past. Identification of the preferred alternatives 
was based on consideration of environmental impacts, public issues and 
concerns, regulatory compliance, the DOE's and Navy's spent nuclear fuel 
missions, national security and defense, cost, and DOE policy. 
As committed to in the Draft EIS, the evaluation and discussion of 
environmental justice has been expanded to both Volumes 1 and 2 of the 
Final EIS. This approach is consistent with draft interagency definitions 
at the time of its preparation and reflects public comments received 
regarding environmental justice. Consultation with commenting Native 
American 
Summary 5 
Tribes is reflected in the environmental justice analysis, as well as in 
various sections of the EIS, as appropriate. 
In response to concerns raised by public comments regarding the technical 
analysis, seismic and water resource discussions and analyses were 
reviewed, clarified, and enhanced for all alternative sites, and current 
data and analyses were added to Volumes 1 and 2, as appropriate. 
In Volume 1, a discussion of potential accidents caused by a common 
initiator was added. The option of stabilizing some of DOE's spent nuclear 
fuel (specifically Hanford site production reactor fuel) by processing it 
at available facilities located overseas was added, thus expanding 
processing options discussed in the EIS. An analysis of barge 
transportation was added to the EIS, addressing the option of transporting 
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production-reactor fuel to a shipping point for overseas processing and 
supporting the transport of Brookhaven National Laboratory spent nuclear 
fuel to another site, as appropriate. In addition, an analysis of shipboard 
fires was added, primarily in response to comments related to receiving 
spent nuclear fuel of U.S. origin from foreign research reactors. 
In response to public comments, the results of a separate evaluation of the 
various alternatives' costs were summarized in the EIS. The cost evaluation 
was performed independently of the EIS for purposes broader than those 
analyzed in the EIS. 
The discussion of the option of leaving Fort St. Vrain spent nuclear fuel 
in Colorado has been expanded, specifically with respect to contractual 
commitments versus programmatic benefits. 
Other enhancements include clarification that potential shipment of spent 
nuclear fuel of U.S. origin from foreign research reactors consists of 
approximately 20 metric tons of heavy metal. As a result of public 
comments, Volume 1 was enhanced to include a description that clarifies the 
relationship between other DOE NEPA reviews related to spent nuclear fuel 
and this EIS. This description explains the interrelationship of these 
actions in response to comments about segmentation. In the same regard, the 
relationship between the EIS and Spent Fuel Vulnerability Action Plans was 
clarified. 
With regard to naval spent nuclear fuel, enhancements to Appendix D (Naval 
Spent Nuclear Fuel Management) include providing additional information in 
the following areas: importance of naval spent nuclear fuel examination, 
impacts of not refueling or defueling nuclear-powered vessels, the reasons 
why storage and processing of naval spent nuclear fuel in foreign 
facilities were not evaluated in detail, environmental justice 
considerations, the transition period required to implement naval spent 
nuclear fuel alternatives, potential accident scenarios at naval shipyards, 
and uncertainties in calculating potential environmental impacts. 
In Volume 2, the air quality analysis was revised to upgrade the 
information on existing baseline conditions. The analysis compared impacts 
of each alternative with Prevention of Significant Deterioration increment 
limits. The Waste Experimental Reduction Facility project summary was 
enhanced with respect to related operation and combustion strategy. The EIS 
was also revised to reflect employment projections resulting from the Idaho 
National Engineering Laboratory contractor consolidation. 
6 Summary 

Volume I - Spent Nuclear Fuel

Overview

The DOE Spent Nuclear Fuel Management Program is intended to (a) provide 
interim storage and management of fuel at specified locations until 
ultimate disposition, (b) stabilize the fuel as required for 
environmentally safe storage and protection of human health (for both 
workers and the public), (c) increase safe storage capacity by replacing 
facilities that cannot meet current standards and providing additional 
capacity for newly generated spent nuclear fuel, (d) conduct research and 
development initiatives to support safe storage and/or ultimate 
disposition, and (e) examine fuel generated by the Naval Nuclear Propulsion 
Program. DOE's spent nuclear fuel management responsibilities include fuel 
generated by DOE production and research and development reactors, naval 
reactors, university and foreign research reactors, other miscellaneous 
generators, and special-case commercial reactors. The primary goals of the 
management program are to reduce the risk of nuclear accidents during 
transportation and storage and to minimize the release of radionuclides to 
the environment where they can pose hazards to human health, plants, and 
animals. 
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History of Spent Nuclear Fuel Management

Most DOE spent nuclear fuel is currently stored at three primary locations: 
the Hanford Site (State of Washington), the Idaho National Engineering 
Laboratory (State of Idaho), and the Savannah River Site (State of South 
Carolina) (Figure 1). Much smaller quantities of spent nuclear fuel remain 
at other locations throughout the nation (see Figure 1). Historically, DOE 
has reprocessed spent nuclear fuel at the three primary locations to 
recover and recycle uranium and plutonium. 
Much of the spent nuclear fuel at the three primary locations resulted from 
production reactors at the Hanford and Savannah River Sites. These reactors 
are no longer operating, but they previously produced material for DOE's 
defense programs and research and development programs. Smaller quantities 
of spent nuclear fuel at other locations have resulted from experimental 
reactor operations and from research conducted by approximately 55 
university- and Government-owned test reactors. DOE proposes to adopt and 
implement a policy concerning management of spent nuclear fuel containing 
enriched uranium that originated in the United States and was used by 
foreign research reactors. DOE also would manage limited amounts of 
special-case commercial reactor spent nuclear fuel. 
Since 1957, spent nuclear fuel from nuclear-powered naval vessels and naval 
reactor prototypes (operating reactors used for land-based training) has 
been transported from shipyards and prototype sites to the Naval Reactors 
Facility at the Idaho National Engineering Laboratory for testing and 
examination. A court order issued on June 28, 1993 prohibited the receipt 
of all spent nuclear fuel by Idaho; that order was amended on December 22, 
1993 allowing only a limited number of shipments of spent nuclear fuel to 
Idaho, pending completion of this EIS and the Record of Decision. 

Purpose and Need for Future Spent Nuclear Fuel Management

DOE is responsible for developing and maintaining a capability to safely 
manage its spent nuclear fuel. During the last four decades, DOE and its 
Summary 7 
Figure (Summary 8)Figure 1. Locations of current spent nuclear fuel generators and stor
sites 
predecessor agencies have transported, received, stored, and reprocessed 
more than 100,000 metric tons of heavy metal of spent nuclear fuel. 
Approximately 2,700 metric tons heavy metal of spent nuclear fuel stored at 
various locations in the United States and overseas have not been 
reprocessed. This spent nuclear fuel is in a wide range of enrichments 
(that is, percent uranium-235), types, and conditions. By the year 2035, 
this quantity may increase by approximately 100 metric tons of heavy metal. 
The end of the Cold War led DOE to reevaluate the scale of its weapons 
production, nuclear propulsion, and research missions. In April 1992, DOE 
began to phase out reprocessing of spent nuclear fuel for recovery and 
recycling of highly enriched uranium. In November 1993, DOE documented 
current and potential environmental, safety, and health vulnerabilities 
regarding DOE spent nuclear fuel storage facilities. DOE also identified 
storage locations of fuel with degraded cladding (metal coverings to 
prevent fuel corrosion) and other problems that require action to ensure 
continued safe storage. This situation has also been identified by the 
independent Defense Nuclear Facilities Safety Board in Recommendation 94-1, 
issued May 26, 1994. The Board concluded that imminent hazards could arise 
within several years unless certain problems are corrected, including those 
related to spent nuclear fuel storage. Thus, DOE needs to establish an 
integrated complex-wide program that provides safe and effective management 
for present and reasonably foreseeable quantities of spent nuclear fuel, 
pending its ultimate disposition. Relevant decisions that must be made 
include the selection of: 
      .   Locations to conduct specific spent 
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          nuclear fuel management activities after 
          evaluating existing and potential 
          locations 
      .   Appropriate capabilities, facilities, 
          and technologies 
      .   Research and development activities 
          needed to support the DOE Spent Nuclear 
          Fuel Management Program. 
In other words, this EIS will provide the environmental information to 
support decisions that will facilitate a transition between DOE's current 
management practices and ultimate disposition of spent nuclear fuel. 

Technologies for Spent Nuclear Fuel Management

Technologies for spent nuclear fuel management are required to ensure safe, 
environmentally sound, and economic management until ultimate disposition 
is implemented. Ultimate disposition of DOE's spent nuclear 
a. A metric ton of heavy metal is the unit used throughout this document to 
indicate the amount of spent nuclear fuel It corresponds to 1,000 
kilograms (2,200 pounds) of heavy metal (uranium, plutonium. thorium). 
------------------------------------------------------ 
          (Side_bar #:  4) 
What Spent Nuclear Fuel Management 
Decisions Will Be Made Based on this EIS? 
Where should DOE locate specific spent nuclear 
fuel management activities? 
What capabilities, facilities, and technologies are 
needed for spent nuclear fuel management? 
What research and development activities are 
needed to support the spent nuclear fuel 
management program? 
------------------------------------------------------ 
Summary 9 
fuel is a high priority. Two broad strategies may at this point be 
envisioned for the ultimate disposition of DOE spent nuclear fuel. The 
Department could (a) work toward direct disposal of spent fuel in a 
geologic repository or (b) chemically dissolve the fuel and produce a waste 
form (such as vitrified glass) for repository disposal. Variations on these 
broad strategies are also possible and both remain under consideration. It 
is possible that much of DOE's spent fuel could qualify for direct 
disposal. Aggressive characterization and, if appropriate, preparation 
programs would be necessary to support the first repository schedule. 
Sufficient quantity and quality of information is still not available to 
determine at this time whether the Yucca mountain site is a suitable 
candidate for geologic disposal of spent nuclear fuel and high-level 
radioactive waste. The DOE, however, is in the early planning stages for a 
repository EIS, which will be prepared pursuant to the directives of the 
Nuclear Waste Policy Act, as amended. The DOE plans to issue in mid-1995 a 
formal notice of its intent to prepare this analysis. The repository EIS is 
being prepared to evaluate potential environmental impacts, based on the 
best available information and data, that would be associated with the 
repository's development and operation, and to support the Secretary of 
Energy's final recommendation to the President, as required by the Nuclear 
Waste Policy Act, as amended. The repository EIS will examine the site 
specific environmental impacts from construction, operation, and eventual 
closure of the repository, including potential post-closure radiological 
effects to the environment. Until the repository EIS is complete, no final 
decision could be made concerning what DOE spent nuclear fuel would be 
accepted in a geologic repository. 
As part of its spent nuclear fuel management program, DOE would (1) 
stabilize the spent nuclear fuel as needed to ensure safe interim storage, 
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(2) characterize the existing spent nuclear fuel inventory to assess 
compliance with the repository acceptance criteria as they are developed, 
and (3) determine what processing, if any, is required to meet 
---------------------------------------------------------------------------------------
          (Side_bar #:  5) 
Definition of Terms Related to Spent Nuclear Fuel 
management (of spent nuclear fuel)-Emplacing, operating, and administering 
facilities, transportation systems, and procedures to ensure safe and environmentally 
responsible handling and storage of spent nuclear fuel pending (and in anticipation of)
a decision on ultimate disposition. 
stabilization (of spent nuclear fuel)-Actions taken to further confine or reduce the 
hazards associated with spent nuclear fuel, as necessary for safe management and 
environmentally responsible storage for extended periods of time. Activities that may 
be necessary to stabilize spent nuclear fuel include canning, processing, and 
passivation. 
canning-The process of placing spent nuclear fuel in canisters to retard corrosion, 
contain radioactive releases, or control geometry. 
processing (of spent nuclear fuel)-Applying a chemical or physical process designed 
to alter the characteristics of the spent nuclear fuel matrix. 
passivation-The process o4 making metals inactive or less chemically reactive. For 
example, the surface of steel can be passivated by chemical treatment. 
---------------------------------------------------------------------------------------
the criteria. Decisions regarding the actual disposition of DOE's spent 
nuclear fuel would follow appropriate review under the National 
Environmental Policy Act, and would be subject to licensing by the U.S. 
Nuclear Regulatory Commission. This "path forward" would be implemented so 
as to minimize impacts on the first repository schedule. The current 
planning assumption is that any DOE material (vitrified high-level waste 
and/or spent nuclear fuel) qualified and selected for emplacement in the 
first repository would be disposed beginning in the year 2015. Disposition 
of the remaining DOE spent nuclear fuel and vitrified high- level waste 
that is not emplaced in the first repository would not be decided until the 
DOE recommendation on the need for a second repository (which would 
consider such factors as the physical and statutory limits of the first 
repository). The Nuclear Waste Policy Act, as amended, requires DOE to make 
that recommendation between January 1, 2007 and January 1, 2010. 
Several technology options are available to accomplish overall spent 
nuclear fuel management objectives. Their selection is dependent upon fuel 
design and its structural integrity, fuel enrichment, and the chemical 
stability of the cladding including the degree of corrosion, and of the 
fuel matrix. These options include direct storage (limited to 
high-integrity fuels) or stabilization in preparation for storage. 
Direct storage means storing spent nuclear fuel in essentially the same 
physical form in which it is removed from the reactor (that is, little or 
limited stabilization of the fuel elements). Fuel that has high-integrity 
cladding, for example naval fuel, can be direct stored, indefinitely. Both 
wet storage in water pools and dry storage in casks and vaults provide 
effective cooling and shielding for the safe storage of such high-integrity 
spent nuclear fuel. 
Some stabilization technologies provide additional containment for spent 
nuclear fuel with reduced integrity. These technologies include (a) direct 
canning, (b) passivation, and (c) coating. 
Several processing technologies are available to stabilize spent nuclear 
fuel without separating uranium and/or plutonium from the highly 
radioactive constituents. These technologies involve changing the physical 
and chemical form to reduce fuel volume and reactivity, or make the fuel 
more homogeneous. They include (a) oxidation, (b) chemical dissolution, and 
(c) mechanical steps, such as chopping or shredding. 
Some processing technologies separate uranium and/or plutonium from 
degraded cladding. Available technologies include (a) aqueous extraction 
from the chemically dissolved fuel, and (b) electrometallurgical processing 
with an electrical current to create chemical reactions at high temperature 
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to extract the chemical elements. 
Processing facilities and capabilities exist at various DOE sites. For some 
fuel, such as Hanford Site production reactor fuel, existing foreign 
processing capabilities could be employed. Foreign processing would be on a 
pay-as-you-go basis, without a substantial investment in facility upgrades 
and maintenance. A viable scenario would have to consider proliferation 
concerns, safety of overseas transport of spent nuclear fuel and returned 
materials, and national security. 
Summary 11 

Alternatives

DOE must provide for safe, efficient management of its spent nuclear fuel 
during the next 40 years, pending ultimate disposition. The alternatives 
considered are: No Action, Decentralization, 1992/1993 Planning Basis, 
Regionalization, and Centralization. These alternatives include variations 
of several components: (a) number of storage locations, (b) amounts of 
spent nuclear fuel shipped, (c) fuel stabilization methods (ways to reduce 
deterioration) required, (d) number and types of storage facilities to be 
constructed, and (e) scope of technology research and development efforts 
for management technologies. 
In addition to the three DOE sites that have conducted extensive spent 
nuclear fuel management activities, four naval shipyards (Norfolk, 
Portsmouth, Pearl Harbor, and Puget Sound) and one prototype reactor site 
(Kesselring Site) were selected as potential storage locations for naval 
spent nuclear fuel. In response to public comments raised during the 
scoping process, DOE undertook a process for identifying possible 
alternative sites. The end result of the selection process was the 
inclusion and evaluation of two additional sites, the Oak Ridge Reservation 
(State of Tennessee) and the Nevada Test Site (State of Nevada). DOE did 
not be a preferred site for the management of spent nuclear fuel in the 
Draft EIS because of the State's current role as the host site for the 
Yucca Mountain Site Characterization Project. DOE's identification of the 
preferred alternatives also indicates that DOE does not consider the Nevada 
Test Site as a preferred site for spent nuclear fuel management in the 
Final EIS. Figure 2 depicts the various alternatives, options, and 
locations that DOE is evaluating for spent nuclear fuel management. 
The DOE's preferred alternative is Regionalization by fuel type 
(Alternative 4A). Under this alternative, spent nuclear fuel would be 
assigned to sites having the largest inventory of similar fuel types. The 
DOE's preferred alternative is consistent with the Navy's preferred 
alternative to continue to conduct refueling and defueling of 
nuclear-powered vessels and prototypes, and to transport spent nuclear fuel 
to the Idaho National Engineering Laboratory for full examination and 
interim storage, using the same practices as in the past. 
------------------------------------------- 
          (Side_bar #:  6) 
 Summary of Alternatives for 
    the Management of DOE 
     Spent Nuclear Fuel 
No Action 
Take minimum actions required for 
safe and secure management of 
spent nuclear fuel at or close to the 
generation site or current storage 
location. 
Decentralization 
Store most spent nuclear fuel at or 
close to the generation site or current 
storage location with limited 
shipments to DOE facilities. 
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1992/1993 Planning Basis 
Transport to and store newly 
generated spent nuclear fuel at the 
Idaho National Engineering 
Laboratory or Savannah River Site. 
Consolidate some existing fuels at 
the Idaho National Engineering 
Laboratory or the Savannah River 
Site. 
Regionalization 
Distribute existing and projected 
spent nuclear fuel among DOE sites 
based primarily on fuel type 
(Preferred Alternative) or geography. 
Centralization 
Manage all existing and projected 
spent nuclear fuel inventories from 
DOE and the Navy at one site until 
ultimate disposition. 
------------------------------------------- 
 Summary 13 
Figure (Summary 14)Figure 2. Alternatives for management of DOE spent nuclear fuel. 
The programmatic (DOE-wide) decisions will not select all site- specific 
 
spent nuclear fuel management options. Such decisions will be made 
following additional site- specific National Environmental Policy Act 
evaluations. 

No Action Alternative

In the No Action alternative, which provides a baseline for comparison, DOE 
would limit actions to the minimum necessary for safe and secure management 
of spent nuclear fuel at or near the point where it is generated or 
currently located (Figure 3). Under this 
------------------------------------------------------------- 
          (Side_bar #:  7) 
No Action Alternative 
Take minimum actions required for safe and secure 
management of spent nuclear fuel at or close to the 
generation site or current storage location. 
.   After an approximate three-year transition period, 
    no shipment of spent nuclear fuel to or from DOE 
    facilities would occur. 
.   Stabilization activities would be limited to the 
    minimum actions required to safely store spent 
    nuclear fuel. 
.   Naval reactor spent nuclear fuel would be stored 
    at naval sites. 
.   Facility upgrade/replacement and onsite fuel 
    transfers would be limited to those necessary for 
    safe interim storage. 
Existing research and development activities 
would continue. 
------------------------------------------------------------- 
14 Summary 
Figure (Summary 15)Figure 3. Spent nuclear fuel distribution for the No Action alternat
Summary 15 
alternative, both small and large DOE sites, naval shipyards and 
prototypes, university and other non-DOE domestic research reactors, and 
foreign research reactors would independently manage their fuel onsite. No 
spent nuclear fuel would be transported between DOE sites. 
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Naval spent nuclear fuel at the Newport News Shipyard would be transferred 
to Norfolk Naval Shipyard for retention. Naval reactors would be refueled 
and defueled as planned. Naval spent nuclear fuel would be stored in 
shipping containers at the naval or DOE facility where refueling and 
defueling are conducted. This alternative would require about a three-year 
transition period to obtain additional shipping containers for storage. 
During the transition period, fuel would be transported to the Idaho 
National Engineering Laboratory for examination at the Expended Core 
Facility. The shipping containers would be unloaded and reused for 
additional refueling and defuelings. However, after the transition period, 
the fuel removed from naval reactors would remain in storage at the naval 
sites and the Expended Core Facility at the Idaho National Engineering 
Laboratory would be shut down. Examinations of naval spent nuclear fuel 
would also cease. Current technology development activities related to 
spent nuclear fuel management would continue within DOE. 

Decentralization Alternative

Under this alternative, DOE would maintain existing spent nuclear fuel in 
storage at current locations and store newly generated fuel at or near the 
site of generation (Figure 4). This 
---------------------------------------------------------------------------------------
          (Side_bar #:  8) 
Decentralization Alternative 
Store most spent nuclear fuel at or close to the generation site or current storage loc
shipments to DOE facilities. 
.  DOE spent nuclear fuel shipments would be limited to the following: 
   -   Spent nuclear fuel stored or generated at universities and non-DOE facilities 
   -   Potential foreign research reactor fuel. 
.  Spent nuclear fuel processing might need to be conducted. Other forms of stabilizati
   occur to provide for safe storage and/or transport. 
.  Some facilities would be upgraded/replaced and additional storage capacity required 
   alternative would be constructed. 
   Onsite fuel transfers would occur for improved safe storage. 
.  Research and development activities would be undertaken for spent nuclear fuel manag
   including stabilization technology. 
.  Three options for naval spent nuclear fuel 
   -   No inspection-fuel remains close to refueling/defueling site 
   -   Limited inspection at Puget Sound Naval Shipyard 
   -   Full inspection at the Idaho National Engineering Laboratory followed by storage
       refueling/defueling site. 
---------------------------------------------------------------------------------------
16 Summary 
Figure (Summary 17)Figure 4. Spent nuclear fuel distribution for the Decentralization 
alternative. 
Summary 17 
alternative differs from the No Action alternative by allowing fuel 
shipments from universities, non-DOE facilities, and foreign research 
reactors to DOE sites, which requires developing and upgrading facilities. 
Actions that would improve management capability, although not essential 
for safety, would be undertaken, and spent nuclear fuel research and 
development (including stabilization technology) would be performed. 
The Decentralization alternative at the naval sites is similar to the No 
Action alternative because naval reactors would continue to be defueled and 
refueled as planned, and the fuel would be stored close to the 
refueling/defueling site. Three Decentralization options are included. The 
options differ only with regard to the examination of the fuel: no 
examination, limited examination, and full examination. Each option would 
require a transition period of about three years to develop storage 
facilities. During the transition period, spent nuclear fuel would be 
transported in shipping containers to the Idaho National Engineering 
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Laboratory and the containers would be unloaded and reused. 
The various small non-DOE, university, and foreign research reactors would 
only transport spent nuclear fuel in limited amounts to permit continued 
operations. No additional storage facilities would be constructed at these 
locations. 
1992/1993 Planning Basis Alternative 
------------------------------------------------------------- 
          (Side_bar #:  9) 
1992/1993 Planning Basis 
Transport to and store newly generated spent nuclear fuel 
at the Idaho National Engineering Laboratory or Savannah 
River Site. Consolidate some existing fuels at the Idaho 
National Engineering Laboratory or the Savannah River 
Site. 
.  Fuel would be transported as follows: 
   - TRIGA fuel from the Hanford Site to the Idaho 
     National Engineering Laboratory; Hanford Site 
     receives limited fuel for research of storage and 
     dispositioning technologies 
   - Naval fuel to the Idaho National Engineering 
     Laboratory for examination and storage 
   - West Valley Demonstration Project and Fort St. 
     Vrain fuel to Idaho National Engineering 
     Laboratory 
   - Oak Ridge Reservation fuel to the Savannah 
     River Site 
   - Domestic research fuel, and foreign research 
     reactor fuel as may yet be determined, divided 
     between the Savannah River Site and the Idaho 
     National Engineering Laboratory. 
.  Facilities upgrades and replacements that were 
   planned would proceed, including increased 
   storage capacity. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including 
   stabilization technology. 
   Spent nuclear fuel processing might need to be 
   conducted. Other forms of stabilization might 
   occur to provide for safe storage and/or transport. 
------------------------------------------------------------- 
The 1992/1993 Planning Basis alternative represents DOE's plans (in 1992 
and 1993) for management of its spent nuclear fuel. Under this alternative, 
DOE would transport and store newly generated spent nuclear fuel at the 
Idaho National Engineering Laboratory or the Savannah River Site (Figure 
5). Most existing spent nuclear fuel located at major DOE sites would 
remain at those sites. 
Some existing spent nuclear fuel at other sites would be consolidated at 
the Idaho National Engineering Laboratory or Savannah River Site. The 
Savannah River Site and Idaho National Engineering Laboratory would also 
receive some test reactor fuel and some fuel from university and foreign 
research reactors. The Hanford Site would receive only limited quantities 
of fuel for research on storage and dispositioning technologies. DOE sites 
would generally upgrade facilities and construct new facilities to manage 
18 Summary 
Figure (Summary 19)Figure 5. Spent nuclear fuel distribution for the 1992/1993 Planning
alternative. 
Summary 19 
spent nuclear fuel. Activities related to spent nuclear fuel treatment 
would include research and development and pilot programs to support future 
decisions on the ultimate disposition of spent nuclear fuel. 
Naval reactors would continue to be refueled and defueled as planned. Naval 
spent nuclear fuel would be transported from naval sites to the Expended 

Page 16 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmenta...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



Core Facility at the Idaho National Engineering Laboratory for examination. 
Following examination, fuel would remain in storage at the Idaho National 
Engineering Laboratory pending ultimate disposition. 
Under this alternative, other generator and storage locations would 
continue to ship spent nuclear fuel to the Idaho National Engineering 
Laboratory and Savannah River Site. No additional storage facilities would 
be constructed at these originating locations. 

Regionalization and Preferred Alternative

---------------------------------------------------------------------------------------
          (Side_bar #:  10) 
Regionalization 
 Regionalization Alternative 4A - Preferred Alternative: 
 Distribute existing and projected spent nuclear fuel among DOE 
 sites primarily on the basis of fuel type. 
.  Naval fuel would be transported to, examined, and stored 
   at the Idaho National Engineering Laboratory. 
.  Aluminum-clad fuel would be transported to the 
   Savannah River Site; TRIGA and non-aluminum fuel 
   would be transported to the Idaho National Engineering 
   Laboratory; defense production fuel would be retained at 
   the Hanford Site. 
.  Spent nuclear fuel processing might need to be 
   conducted. Other forms of stabilization might occur to 
   provide for safe storage and/or transport. 
.  Facilities required to support spent nuclear fuel 
   management would be upgraded or built as necessary. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including stabilization 
   technology. 
    
Regionalization Alternative 4B: Distribute existing and projected 
spent nuclear fuel between an Eastern Regional Site (either Oak 
Ridge Reservation or Savannah River Site) and a Western 
Regional Site (either Hanford Site, Idaho National Engineering 
Laboratory, or Nevada Test Site). 
.  The Eastern Regional Site would receive fuel from east 
   of the Mississippi River and the Western Regional Site 
   would receive fuel from west of the Mississippi River. 
.  Naval fuel would be transported to, examined, and stored 
   at either the Western Regional Site or the Eastern 
   Regional Site. 
.  Spent nuclear fuel processing might need to be 
   conducted. Other forms of stabilization might occur to 
   provide for safe storage and/or transport. 
.  Facilities required to support spent nuclear fuel 
   management would be upgraded or built as necessary. 
.  Research and development for spent nuclear fuel 
   management would be undertaken, including 
   stabilization technology. 
---------------------------------------------------------------------------------------
This alternative would require a redistribution of spent nuclear fuel among 
DOE sites, either on the basis of fuel type (Regionalization Alternative 4A 
- Preferred Alternative) or on the basis of geography (Regionalization 
Alternative 4B). Regionalization by fuel type (Alternative 4A- Preferred 
Alternative) (Figure 6) would involve the use of the Idaho National 
Engineering Laboratory and Savannah River Site for storage of most newly 
generated spent nuclear fuel. Existing defense production spent nuclear 
fuel at the Hanford Site would remain there. Intersite transportation of 
fuel would depend on the site's existing capabilities to manage specific 
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fuel types with respect to cladding material, physical and chemical 
composition, fuel condition, and adequate facilities to handle increased 
20 Summary 
Figure (Summary 21)Figure 6. Spent nuclear fuel distribution for Regionalization Altern
4A. 
Summary 21 
quantities of fuel. Naval fuel would be transported to the Expended Core 
Facility at the Idaho National Engineering Laboratory for examination. 
Following examination, fuel would remain in storage at the Idaho National 
Engineering Laboratory Facility upgrades, replacements, and additions would 
be undertaken to the extent required, including research and development 
activities. 
Regionalization by geography (Alternative 4B) (Figure 7) would involve 
consolidation of spent nuclear fuel from the eastern United States at the 
Eastern Regional Site (Oak Ridge Reservation or Savannah River Site) and 
consolidation of fuel from the western United States at one of the Western 
Regional Sites (Hanford Site, Idaho National Engineering Laboratory, or 
Nevada Test Site). Naval spent nuclear fuel would be transported to, 
examined, and stored at either the Eastern or the Western Regional Site. 
Regionalization Alternative 4B has 10 options, based on the combination of 
sites selected as the Eastern and Western Regional Sites, and the placement 
of the Expended Core Facility at either of the sites. There are three 
potential Western and two potential Eastern Regional Sites that could be 
paired, with either supporting the Expended Core Facility. However, neither 
of the two possible combinations that include the Idaho National 
Engineering Laboratory as the Western Regional Site would consider moving 
the Expended Core Facility to the eastern site because of the estimated $1 
billion cost of construction. Facility upgrades, replacements, and 
additions would be undertaken to the extent required, including research 
and development. 
Under this alternative, other generator and storage locations would 
continue to transport spent nuclear fuel to the Idaho National Engineering 
Laboratory and the Savannah River Site. The exact destination of fuels 
would vary, depending on the fuel type under Regionalization Alternative 4A 
and on the generator/ storage location under Regionalization Alternative 
4B. 

Centralization Alternative

Under the Centralization alternative, all spent nuclear fuel that DOE is 
obligated to manage would be transported to one DOE site (Figure 8). 
Candidate sites include the Hanford Site (Option A), Idaho National 
Engineering Laboratory (Option B), Savannah River Site (Option C), Oak 
Ridge Reservation (Option D), and Nevada Test Site (Option E). New 
facilities would be built at the Centralization site to accommodate the 
increased inventories. Some spent nuclear fuel would require stabilization 
before transport. All spent nuclear fuel facilities at the transporting 
sites would then be closed. Activities related to stabilization of fuel, 
including research and development and pilot programs, would also be 
centralized at this same site. 
Transport of naval spent nuclear fuel to the Idaho National Engineering 
Laboratory would continue only until storage and examination facilities are 
constructed at the central site. For Centralization at sites other than the 
Idaho National Engineering Laboratory, a new facility with capabilities 
comparable to the Expended Core Facility at the Idaho National Engineering 
Laboratory would be constructed. 
All spent nuclear fuel from the other generator and storage sites would be 
transported to the selected central DOE site. 
-------------------------------------- 
          (Side_bar #:  11) 
Centralization 
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Manage all existing and 
projected spent nuclear fuel 
inventories at one site until 
ultimate disposition. 
. Existing spent nuclear 
  fuel would be 
  transported to the 
  central site. 
. Naval fuel would be 
  transported to, 
  examined at, and stored 
  at the central site. 
. Projected spent nuclear 
  fuel receipts would be 
  transported to the 
  central site. 
. Spent nuclear fuel 
  processing might need 
  to be conducted. Other 
  forms of stabilization 
  might occur to provide 
  for safe storage and/or 
  transport. 
. Facility upgrade/ 
  replacement and new 
  storage capacity would 
  be provided at the 
  central site; stabilization 
  facilities would be 
  provided at the 
  transporting sites. 
. Research and 
  development would be 
  undertaken for spent 
  nuclear fuel 
  management, including 
  stabilization technology. 
-------------------------------------- 
 22 Summary 
Figure (Summary 23)Figure 7. Spent nuclear fuel distribution for Regionalization Altern
4B. 
Summary 23 
Figure (Summary 24)Figure 8. Spent nuclear fuel distribution for the Centralization 
alternative. 
24 Summary 

Environmental Consequences

Estimates in the EIS of potential environmental consequences resulting from 
programmatic (DOE- wide) alternatives are based on conservative assumptions 
(that is, with a tendency to overestimate). Analytical approaches are 
designed provide estimates of the maximum reasonably foreseeable 
consequences. 
As indicated in the EIS, the environmental consequences of the five spent 
nuclear fuel management alternatives would be small. For example, analyses 
of air quality, water quality, and land use for each alternative showed 
little or no impact. The details of these examinations are discussed in 
Chapter 5 of Volume 1 The comparison of alternatives in this Summary, 
therefore, concentrates on (a) the areas in which the public has expressed 
considerable interest and (b) programmatic factors important to DOE 
decisionmaking. The following factors were selected for comparison: 
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      .   Number of shipments among sites 
      .   Public and worker health effects 
      .   Spent nuclear fuel-related employment 
      .   Generation of radioactive waste 
      .   Impact on DOE or Navy missions 
      .   Cost of implementation 
      .   Cumulative impacts. 

Number of Shipments

Figure 9 shows the number of offsite shipments that would occur under each 
alternative. It quantifies shipments of test specimens, as well as fuel 
elements. Shipments of naval test specimens are included because of their 
contribution to cumulative impacts of naval spent nuclear fuel 
transportation. The No Action alternative would involve only a limited 
number of naval spent nuclear fuel shipments (about 200). 
The Decentralization alternative, 1992/1993 Planning Basis alternative, and 
Regionalization Alternative 4A (Preferred Alternative) mostly involve 
shipments from the smaller reactor and storage sites and the naval sites to 
DOE sites. These shipments would range in number from approximately 2,000 
shipments under Decentralization Options A or B to approximately 3,700 
under Regionalization Alternative 4A (Preferred Alternative). 
Decentralization Option C and the 1992/1993 Planning Basis alternative each 
would involve approximately 2,900 shipments over the 40-year period. 
For the Centralization alternative and Regionalization Alternative 4B (by 
geography), spent nuclear fuel would be transported to one or two sites, 
respectively. For these Alternatives, the number of shipments would range 
from approximately 4,600 under the Regionalization Alternative 4B (with 
Idaho National Engineering Laboratory and Savannah River Site as the 
western and eastern sites respectively) to about 7,400 shipments under the 
Centralization Option E (Centralization at the Nevada Test Site). 

Public and Worker Health Effects

Spent nuclear fuel management activities would result in radiation 
exposures to the workers and the public from facility operations and 
transportation activities. Additional radiation exposures could occur as a 
result of transportation or facility accidents. Any radiation exposures 
from spent nuclear fuel management activities would be in addition to 
exposures that normally occur from 
Summary 25 
Figure (Summary 26)Figure 9. Number of spent nuclear fuel and test specimen shipments b
the years 1995 and 2035. 
26 Summary 
natural sources such as cosmic radiation (involuntary exposure) and from 
artificial sources such as chest x- rays (voluntary exposure). 
The effects of radiation exposure on humans (and the environment) depend on 
(a) the kind of radiation received, (b)the total amount of radiation 
received (the rate of exposure times the length of exposure), and (c) the 
part(s) of the body exposed. Radiation can cause a variety of health 
effects in people. The most significant health effect to describe the 
consequences of public and worker radiation exposures is "latent cancer 
fatality." It is referred to as "latent" because the cancer may take many 
years to develop and for death to occur. Section 5.1.1 of Volume 1 of this 
EIS discusses the scientific basis and methods used to estimate latent 
cancer fatalities that could result from exposure to radiation. 
Other health effects that can result from radiation exposure include non- 
fatal cancers and genetic effects. This EIS focuses on latent cancer 
fatalities as the primary health risk from radiation exposure and uses the 
risk of latent cancer fatality as the basis for comparison of 
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radiation-induced impacts among alternatives. As stated in this EIS, the 
total estimated health effects for the public (fatal cancers, non-fatal 
cancers, and genetic effects) may be obtained by multiplying the estimates 
of latent cancer fatalities by 1.46, based on risk estimates developed by 
the International Commission on Radiological Protection. 
Under all alternatives (over a 40-year period), the estimated number of 
latent cancer fatalities to the public from normal DOE spent nuclear fuel 
management activities (facility operations plus transportation) would range 
from approximately zero to about two latent cancer fatalities, or 
-------------------------------------------------------------- 
          (Side_bar #:  12) 
Latent cancer fatalities caused per rem for an 
individual member of the general public: 
Dose: 
Radioactivity from all sources combined, including 
natural background radiation and medical sources, 
produces about a 0.3 rem dose to the average 
individual per year 
Probability: 
The probability of receiving the above dose is 
essentially one. 
Average life span: 
72 years is considered to be the average lifetime. 
Latent Cancer Fatalities Caused Per Rem for 
an Individual Member of the General Public 
0.0005 cancers are estimated to be caused by 
exposure to 1 rem. 
Calculation: 
Dose rate x life span x cancers caused per rem = 
0.3 rem/year x 72 years x 0.0005 cancers per rem = 
0.01 fatal cancers per individual lifetime. 
Risk: 
Probability x fatal latent cancers = 1 x 0.01 = 0.01 
fatal cancer, which is a probability of about I in 100 
of death from exposure to natural background 
radiation and medical sources over a lifetime. 
-------------------------------------------------------------- 
about 0.05 latent cancer fatalities per year (Figure 10). In general, the 
greatest radiation exposure from normal spent nuclear fuel site activities 
and incident-free transportation results when large quantities of spent 
nuclear fuel are transported among sites, such as under Regionalization 
Alternative 4B or the Centralization alternative. Under incident-free 
transportation, the estimated total latent cancer fatalities are less than 
two for all alternatives, with the highest estimates being those associated 
with the Centralization options. This reflects the higher number of 
shipments associated with these options. The risk of latent cancer 
fatalities associated with facility accidents is 
Summary 27 
Figure (Summary 28)Figure 10. Maximum estimated latent cancer fatalities per year Th th
general population from normal spent nuclear fuel site operations and 
total fatalities from incident-free transportation. 
28 Summary 
small across all the alternatives, as shown in Figure 11. The evaluated 
facility accident scenario with the highest risk (breach of a fuel assembly 
for the Centralization alternative at the Savannah River Site) would result 
in an estimated risk of 0.0072 latent cancer fatality per year (one latent 
fatal cancer in 140 years). 
The risk associated with radiation from transportation accidents poses a 
lower risk than facility accidents (Figure 12). The risks associated with 
traffic fatalities (nonradiological) are greater than the risks associated 
with cancer caused by radiation exposure, although both are very small 
(Figure 12). The evaluated transportation accident scenario with the 
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largest consequences (spent nuclear fuel transportation accident in a 
suburban area) would lead to 55 latent cancer fatalities; the probability 
of this occurrence is about 1 in 10 million years. 
In summary, for radiation-induced latent cancer fatalities to the public 
over 40 years of spent nuclear fuel management under all the alternatives 
evaluated, the most likely outcome is as follows:       
      .   Essentially zero latent cancer 
          fatalities from normal facility 
          operations and facility accidents 
      .   Essentially zero latent cancer 
          fatalities from transportation accidents 
      .   Up to about one latent cancer fatality 
          from most incident- free transportation 
          under most alternatives; up to two 
          latent cancer fatalities under the 
          Centralization alternative. 
Up to about two fatalities could result over the 40-year period from 
nonradiological traffic accidents. By comparison about 40,000 people are 
killed annually in U.S. traffic accidents. 
Although the anticipated potential for radiation exposures would be small, 
DOE would use the "as low as reasonably achievable" principle for 
controlling exposures to workers and the public. For example, practices 
would be implemented to avoid or reduce production of potentially harmful 
substances and waste minimization would be practiced to reduce the toxicity 
and volume of secondary wastes to be managed. Furthermore, all sites would 
update their current worker training, emergency planning, emergency 
preparedness, and emergency response programs to address new spent nuclear 
fuel management activities. 

Spent Nuclear Fuel-Related Employment

Under various alternatives, the total labor force involved in spent nuclear 
fuel management could decrease by 180 jobs or increase by more than 2,1 Of) 
jobs, averaged over the period 1995 to 2005, as compared with the 1995 
baseline (Figure 13). The peak employment is difficult to estimate because 
it depends on implementation timing and funding profiles; however, 
Regionalization Alternative 4B (by geography) with the Nevada Test Site as 
the western site and Oak Ridge Reservation as the eastern site would result 
in the highest employment peak. The peak, estimated to be approximately 
4,600 jobs in the year 2000, includes employment at sites preparing spent 
nuclear fuel for shipment to the selected sites. 
Under the No Action alternative, employment would not increase 
substantially for any site, and the closure of the Expended Core Facility 
at the Idaho National Engineering Laboratory would result in a net loss of 
just over 500 spent nuclear fuel management-related jobs. 
Summary 29 
Figure (Summary 30)Figure 11. Estimate of risk of latent cancer fatalities In general 
population from facility accidents for spent nuclear fuel management 
activities. 
30 Summary 
Figure (Summary 31)Figure 12. Estimate of average annual risk(b) from transportation ac
for spent nuclear fuel management activities. 
Summary 31 
Figure (Summary 32)Figure 13. Change in the number of jobs averaged over the years 1995
2005 for spent nuclear fuel management activities. 
32 Summary 
Relocating large amounts of spent nuclear fuel, such as under 
Regionalization Alternative 4B (by geography) and the Centralization 
alternative, would eventually result in the closure of spent nuclear fuel 
management facilities at major DOE sites and, thus, long-term job loss at 
the closed facilities. However, some of the job losses at closed facilities 
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would be accompanied by job gains at the sites receiving the shipped fuels. 
For all three Decentralization options, the 1992/1993 Planning Basis 
alternative and Regionalization Alternative 4A (Preferred Alternative), no 
more than an average additional 11,150 jobs would be required over the 
period 1995 to 2005 for implementation. Some of the more significant spent 
nuclear fuel employment requirements (particularly those involving the 
Hanford Site) would result from the development and operation of processing 
facilities needed to stabilize stored spent nuclear fuel. In addition, 
relocating the Expended Core Facility to sites other than the Idaho 
National Engineering Laboratory would result in an increase I of about 500 
jobs in the support of naval spent nuclear fuel examinations at those 
sites, and would result in a corresponding loss of approximately 500 jobs 
at the Idaho National Engineering Laboratory. 
Thus, minor employment-related impacts are anticipated. To mitigate these 
impacts, DOE would coordinate its planning efforts with local communities 
and county planning agencies to address changes in community services, 
housing, infrastructure, utilities, and transportation. Such coordination 
with local planning agencies is intended to avoid placing undue burdens on 
local agency resources. 

Generation of Radioactive Wastes

When spent nuclear fuel is stored onsite, very little high-level, 
transuranic, or mixed waste is generated (see Figure 14). These small 
quantities of radioactive wastes would usually be generated during 
stabilization activities. As a result, under the No Action alternative 
fewer than 20 cubic meters (26 cubic yards) per year of transuranic wastes 
would be generated from spent nuclear fuel management nationwide because 
spent nuclear fuel would not be stabilized. Under all other alternatives, 
where stabilization activities would occur, between 20 and 190 cubic meters 
(26 and 250 cubic yards) of high-level waste and between 20 and 90 cubic 
meters (26 and 120 cubic yards) of transuranic waste would be generated 
each year The lower generation rates would occur in the Decentralization 
alternative, where small amounts of spent nuclear fuel would be transported 
among major DOE sites (and stabilization for transport would not be 
necessary). 
For all other alternatives, greater amounts of spent nuclear fuel would be 
transported among sites; therefore, more spent nuclear fuel would require 
stabilization before transport and more waste would be generated. 
Low-level waste also is generated as a result of spent nuclear fuel 
management. Figure 15 indicates an estimated range of annual volumes for 
each of the alternatives. The higher values are principally the result of 
processing for stabilization. 
To control the volume of waste generated and reduce impacts on the 
environment, pollution prevention practices would be implemented. 
Summary 33 
Figure (Summary 34)Figure 14. Average volume of high-level, transuranic, and mixed wast
generated per year over the years 1995 to 2005 for spent nuclear fuel 
management activities. 
34 Summary 
Figure (Summary 35)Figure 15. Average volume of low-level wastes generated per year ove
years 1995 to 2005 for spent nuclear fuel management activities. 
Summary 35 
DOE is responding to Executive Order 12856, "Federal Compliance with Right 
to Know Laws and Pollution Prevention Requirements," and associated DOE 
orders and guidelines by reducing the use of toxic chemicals; improving 
emergency planning, response, and accident notification; and encouraging 
the development and use of clean technologies and testing of innovative 
pollution prevention technologies. Pollution prevention programs have 
already been implemented at DOE sites. Program components include waste 
minimization, source reduction and recycling, and procurement practices 
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that preferentially procure products made from recycled materials. 

Impact on DOE and Navy Missions

The mission concerns of DOE and the Navy relate to storing spent nuclear 
fuel safely, meeting obligations, preparing spent nuclear fuel for ultimate 
disposition, and examining naval fuel. Under the 1992/1993 Planning Basis, 
Regionalization, and Centralization alternatives, the missions of DOE and 
the Navy would be met. However, under the No Action and Decentralization 
alternatives, some parts of their current missions would not be achieved. 
DOE's mission is most severely impacted under the No Action alternative. In 
this alternative, only the minimal actions necessary would be undertaken to 
store spent nuclear fuel. This means that there would be no facility 
upgrades or replacements (except those needed for safe storage of spent 
nuclear fuel) and research and development activities would be limited to 
activities already approved. The consequences of pursuing this alternative 
could include any or all of the following: 
      .   Loss of margin in storage capacity 
      .   More frequent and possibly more costly 
          repairs to equipment and facilities as 
          the frequency of breakdowns increases 
      .   Eventual loss of the use of existing 
          storage facilities because equipment or 
          facilities are beyond repair or because 
          there is no flexibility in storage 
          capacity to permit repair work 
      .   Limited development of improved storage 
          technologies and facilities, reducing 
          DOE's ability to meet future needs and 
          implement future decisions regarding 
          ultimate disposition of spent nuclear 
          fuel. 
The Navy's mission would be hindered if the full examination of fuels at an 
Expended Core Facility were not possible. No or limited examination would 
occur under the No Action alternative and Decentralization alternative 
(Options A, no examination, and B, limited examination). The examinations 
are an important aspect of the Navy's ongoing advanced fuel research and 
development program. The information derived from the examinations provides 
engineering data to support the design of new reactors, continued safety of 
existing reactors, and improvements in nuclear fuel performance and reactor 
operation by providing confirmation of their proper design and allowing 
maximum use of their fuel. 
The No Action alternative would also impact ongoing nuclear research and 
training activities at universities that have little or no storage capacity 
for spent nuclear fuel. Such activities would cease once storage capacity 
is exhausted. 
36 Summary 

Cost of Implementation

Since publication of the draft EIS, DOE has completed an evaluation of 
potential costs associated with management of its spent nuclear fuel for an 
interim period (up to 40 years), and through ultimate disposition. For each 
alternative, the cost evaluation considered capital cost for upgrades to 
existing facilities and new facilities, operation and maintenance costs for 
existing and new facilities, decontamination and decommissioning costs for 
new facilities, and spent nuclear fuel transportation costs. Because each 
alternative would manage various amounts of spent nuclear fuel and the 
potential use of existing facilities would vary among alternatives, two 
cost ranges were considered-a minimum (lower) cost range that considered 
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maximum use of existing facilities and a maximum (upper) cost range that 
minimized use of existing facilities in favor of additional new management 
facilities (Figure 16). 
The cost analysis found that when use of existing facilities was maximized, 
it would be least costly to manage spent nuclear fuel under alternatives 
that involve sites with existing capabilities (e.g., Decentralization, 
1992/1993 Planning Basis, and Regionalization), as opposed to the 
Centralization alternative that would require the construction of storage 
facilities (Figure 16). 
When minimum use of existing facilities is considered, economies of scale 
would be realized as it is more cost effective to build and operate one 
larger facility than to build and operate several smaller facilities with 
the same combined capacity. Thus, for example, Regionalization 4A (by fuel 
type), in which all spent nuclear fuel would be transported to sites that 
have existing fuel management infrastructures, is less costly than the 
1992/1993 Planning Basis and Decentralization alternatives (Figure 16). 

Cumulative Impacts

A cumulative impact results from the incremental impact associated with 
implementing an alternative plus the impacts of other past, present, and 
reasonably foreseeable future actions. "Other" actions include DOE projects 
at the potentially affected sites not related to spent nuclear fuel 
management, as well as projects of other Government agencies, private 
businesses, or individuals. 
On a nationwide basis, the implementation of any of the spent nuclear fuel 
management alternatives would not significantly contribute to cumulative 
impacts. Although impacts to the natural environment (for example, water, 
air, ecology, and land use) were analyzed, the cumulative impacts are very 
small, especially if impact avoidance and mitigation measures are taken. 
In general, the contribution to cumulative impacts from activities required 
for spent nuclear fuel management would be very small at sites where fuel 
is stored, in comparison to other ongoing and reasonably expected 
nonfuel-related projects. Even for those alternatives (Regionalization or 
Centralization) where the use of nonrenewable resources would be relatively 
large, increases in the impacts at the selected site(s) would be offset by 
changes at nonselected sites-resulting in a very small net change. 
On a site-specific basis, the implementation of any of the alternatives 
would not significantly contribute to cumulative impacts. Generally, the 
contribution to cumulative impacts from spent nuclear fuel management 
activities at a specific site is minor, relative to other DOE and non-DOE 
projects. Radiological emissions from normal operations and from 
transportation of 
Summary 37 
Figure (Summary 38)Figure 16. Management costs for interim storage of spent nuclear fue
through the year 2035. 
38 Summary 
spent nuclear fuel would be well within regulatory requirements. The 
volumes of waste produced from fuel management activities would be a small 
addition to waste volumes generated by other ongoing and expected projects. 
Depending on the economic status and outlook for an area, spent nuclear 
fuel activities coupled with other actions could have the potential to 
strain or overburden the socioeconomic resources of certain areas, 
particularly if either the Regionalization or Centralization alternatives 
were implemented with the Expended Core Facility placed at the site. 
Although each site is anticipating an overall decline in site employment 
over the next few years, the in-migration of construction workers 
associated with proposed spent nuclear fuel management alternatives 
combined with other reasonably foreseeable activities could have small 
impacts on communities surrounding the Hanford Site, the Nevada Test Site, 
and the Oak Ridge Reservation. Such socioeconomic impacts would not be 
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expected to occur at the other sites. 

Environmental Justice

In February 1994, Executive Order 12898 entitled, "Federal Actions to 
Address Environmental Justice in Minority Populations and Low- Income 
Populations" was issued to federal agencies. This order requires federal 
agencies to identify and address disproportionately high and adverse human 
health or environmental effects of their programs, policies, and activities 
on minority populations and low-income populations. Mitigation measures are 
to be identified, if necessary, and federal agencies are to increase 
communications with these communities, in order to promote increased 
awareness of Federal activities and involvement in Federal decisionmaking. 
In accordance with the Executive Order, an interagency Federal Working 
Group on Environmental Justice has been convened to provide guidance to 
agencies on implementation of environmental justice. Draft Guidance for 
Federal Agencies on Terms in Executive Order 12898 provide draft 
definitions of certain terms in the Executive Order. The definitions 
adopted for this Final EIS are consistent with the draft guidance. 
Disproportionately high and adverse human health effects are defined to 
occur when the risk or rate for a minority or low-income population from 
exposure to an environmental hazard significantly exceeds the risk or rate 
to the general population and, where available, to another appropriate 
comparison group. Disproportionately high and adverse environmental effects 
are defined to be any deleterious environmental impact affecting minority 
populations or low income populations that significantly exceed those on 
general population or other appropriate unit of geographic analysis. 
The programmatic management of DOE spent nuclear fuel and associated 
transportation was reviewed under each alternative. This review included 
potential impacts that would arise for each of the environmental 
disciplines, under normal operating conditions and under potential accident 
conditions, to minority and low- income communities with in 50 miles (80 
kilometers) of each potential site. Demographic information was gathered 
from the U.S. Census Bureau to identify minority populations and low-income 
communities in the zone of potential impact [(50 mile (80 kilometer)j 
surrounding each of the sites under consideration. Analysis of 
environmental justice concerns was based on a qualitative assessment of 
Summary 39 
the human health and environmental impacts of each alternative. The 
analysis found that the impacts of the programmatic management of spent 
nuclear fuel under all alternatives would not constitute a 
disproportionately high and adverse impact on minority or low-income 
communities and, thus, do not present an environmental justice concern. 
40 Summary 

Consultations and Environmental Requirements

DOE is committed to operating its spent nuclear fuel management program in 
compliance with all applicable environmental laws, regulations, executive 
orders, DOE orders, and permits and compliance agreements with regulatory 
agencies. The DOE regulations that implement the National Environmental 
Policy Act require consultation with other agencies, when appropriate, to 
incorporate any relevant requirements as early as possible in the process. 
These consultation and coordination requirements will commence and be 
completed as site-specific spent nuclear fuel management projects and 
decisions are proposed. To the extent that this EIS supports existing site- 
specific proposals, those consultations and coordination efforts are 
contained within Volume 1 Section 7.2 and Volume 2 Appendix B-3. DOE has 
reviewed all comments received on the draft EIS. To more fully understand, 
evaluate, and consider certain agency comments, consultations have taken 
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place among agency, Idaho National Engineering Laboratory and Navy 
officials on the EIS. 
Summary 41 

Relationship Between Volumes 1 and 2

DOE is currently in the process of making two important sets of decisions. 
The first involves programmatic (DOE-wide) decisions regarding DOE's future 
spent nuclear fuel management (addressed in Volume 1 of the EIS). The 
second involves site- specific decisions regarding the future direction of 
environmental restoration and waste management programs, which include 
spent nuclear fuel, at the Idaho National Engineering Laboratory (addressed 
in Volume 2 of this EIS). 
DOE's programmatic decisions regarding spent nuclear fuel affect the Idaho 
National Engineering Laboratory- specific decisions about spent nuclear 
fuel. Therefore, the spent nuclear fuel 
--------------------------------------------------------- 
          (Side_bar #:  13) 
   Volume 1-Programmatic Spent 
     Nuclear Fuel Management 
     Alternatives - Summary 
No Action 
Take minimum actions required for safe 
and secure management of spent nuclear 
fuel at, or close to, the generation site or 
current storage location. 
Decentralization 
Store most spent nuclear fuel at or close 
to the generation site or current storage 
location, with limited shipments to DOE 
facilities. 
1992/1993 Planning Basis 
Transport and store newly generated 
spent nuclear fuel at the Idaho National 
Engineering Laboratory or Savannah 
River Site. Consolidate some existing 
fuels at the Idaho National Engineering 
Laboratory or the Savannah River Site. 
Regionalization 
Distribute existing and projected spent 
nuclear fuel among DOE sites, based 
primarily on fuel type (Preferred 
Alternative) or on geography 
Centralization 
Manage all existing and projected spent 
nuclear fuel inventories from DOE and 
the Navy at one site until ultimate 
disposition. 
--------------------------------------------------------- 
components of the Idaho National Engineering Laboratory-specific 
alternatives have been constructed to bear a relationship to those of 
Volume 1. 
--------------------------------------------------------- 
          (Side_bar #:  14) 
     Volume 2-Idaho National 
  Engineering Laboratory Spent 
     Nuclear Fuel Management 
     Alternatives - Summary 
No Action 
. Phase out inspection of naval spent 
  nuclear fuel. Close Expended Core 
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  Facility. 
. Receive no non-naval spent nuclear 
  fuel. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 
Ten-Year Plan and Preferred 
 Alternative (for spent nuclear fuel) 
. Examine and store naval spent 
  nuclear fuel. 
. Receive additional offsite spent 
  nuclear fuel. 
. Transfer aluminum-clad spent nuclear 
  fuel to Savannah River Site. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 
. Expand storage capacity in existing 
  Idaho Chemical Processing Plant-666 
  pools. 
. Phase in dry storage. 
. Demonstrate electrometallurgical 
  process. 
Minimum Treatment, Storage, and 
Disposal 
. Phase out inspection of naval spent 
  nuclear fuel. Close Expended Core 
  Facility. 
. Transport all spent nuclear fuel to 
  another DOE site. 
. Phase out spent nuclear fuel handling 
  facilities. 
. Demonstrate electrometallurgical 
  process. 
Maximum Treatment, Storage, and 
Disposal 
. Examine and store naval spent 
  nuclear fuel. 
. Receive DOE-wide spent nuclear fuel. 
. Phase out Idaho Chemical 
  Processing Plant-603 storage pools. 
. Expand storage capacity in existing 
  Idaho Chemical Processing Plant-666 
  pools. 
. Phase in expanded dry storage. 
. Demonstrate electrometallurgical 
  process. 
. Phase in spent nuclear fuel 
  stabilization. 
--------------------------------------------------------- 
Summary 43 

Volume 2 - INEL Environmental Restoration and Waste Management

Overview

The Idaho National Engineering Laboratory`s mission is to develop, 
demonstrate, and deploy advanced engineering technologies and systems to 
improve national competitiveness and security, to make the production and 
use of energy more efficient, and to improve the quality of life and the 
environment. The environmental restoration program includes activities to 
assess and clean up inactive Idaho National Engineering Laboratory 
operations, including waste sites where there are known or suspected 
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releases of harmful substances into the environment, and to safely manage 
contaminated surplus nuclear facilities. Waste management program 
activities are designed to protect Idaho National Engineering Laboratory 
employees, the public, and the environment in the design, construction, 
maintenance, and operation of treatment, storage, and disposal facilities 
in a cost- effective, environmentally sound, regulatory compliant, and 
publicly acceptable manner. 
Figure (Summary 45)The Idaho National Engineering Laboratory is located in southeastern
--------------------------------------------------------------------------------------
          (Side_bar #:  15) 
What Are Environmental Restoration and Waste Management? 
Environmental Restoration: The cleanup and restoration of sites and 
decontamination and decommissioning of facilities contaminated with radioactive and/ 
or hazardous substances during past production, accidental releases, or disposal 
activities. 
Waste Management: The planning, coordination, and direction of those functions 
related to generation, minimization, handling, treatment, storage, transportation, and
disposal of waste, as well as associated surveillance and maintenance activities. 
Spent nuclear fuel management at the Idaho National Engineering Laboratory 
includes (a) accepting and examining shipments from generators or from other 
storage sites, (b) setting standards and approving methods for storing spent nuclear 
fuel and preparing (stabilizing) it for such storage, (c) constructing and operating 
facilities for stabilization, plus interim storage, (d) consolidating storage and retir
outdated storage facilities, and (e) developing criteria and technologies for ultimate
disposition of spent nuclear fuel (or its components). DOE is developing spent 
nuclear fuel management plans for a 40-year timeframe that are anticipated to be 
sufficient to cover the period during which ultimate disposition will be established an
implemented for DOE's spent nuclear fuel. 
--------------------------------------------------------------------------------------
Summary 45 

Waste Management, Environmental Restoration, Spent Nuclear Fuel, and

Technology Development at the INEL 

Waste Management

Waste management includes minimization, characterization, treatment, 
storage, and disposal of waste generated from ongoing Idaho National 
Engineering Laboratory activities and from the Environmental Restoration 
Program at nine major facility areas. The Waste Management Program ensures 
that current and future waste management practices minimize any additional 
adverse environmental impacts. This is accomplished through such practices 
as waste reduction and recycling and such treatment technologies as volume 
reduction and waste separation techniques. Table 1 summarizes the primary 
functions of each facility area. 
Figure (Summary 47)Calcination is one form of waste management 

Environmental Restoration

The Idaho National Engineering Laboratory Environmental Restoration Program 
addresses contamination resulting from the past 50 years of operations. The 
goals of the Environmental Restoration Program are to clean up past 
environmental contamination and to decontaminate and decommission 
facilities that are no longer needed (surplus). The cleanup program is 
conducted under a Federal Facility Agreement and Consent Order, entered 
into by the DOE, the U.S. Environmental Protection Agency, and the State of 
Idaho, in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, as amended. 
Since 1986, about 500 suspected release sites have been identified for 
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investigation. Potential release sites were grouped together for efficiency 
into 10 areas called Waste Area Groups. Nine of the groups are roughly 
equivalent to the major facility areas at the Idaho National Engineering 
Laboratory. Waste Area Group 10 includes a site- wide area associated with 
the Snake River Plain Aquifer and surface and subsurface areas that are not 
addressed by the other nine Waste Area Groups. Of the approximately 500 
sites, over 270 have been proposed or designated as requiring no further 
action. 
Sources of contamination include spills, abandoned tanks, septic systems, 
percolation ponds, landfills, and injection wells. Contaminated sites range 
in size from large facilities such as the pits and trenches at the 
Radioactive Waste Management Complex to small areas where minor spills have 
occurred. 
Environmental restoration also involves safely managing contaminated 
surplus nuclear facilities until they are decontaminated for reuse or are 
decommissioned. 
Summary 47 
Table 1. Functions of major facility areas at the Idaho National Engineering Laboratory
Major facility area          Function performed 
======================================================================================
Test Area North              Handle and evaluate irradiated materials; support 
                             energy and defense programs; demonstrate dry cask storage
                             of spent nuclear fuel; store spent nuclear fuel. 
Test Reactor Area            Study effects of radiation on materials, fuels, and 
                             equipment; manage seven reactors (two operating, two in 
                             standby, three deactivated); perform chemistry and 
                             physics experiments. 
Idaho Chemical               Receive and store spent nuclear fuel; prepare high-level l
Processing Plant             and solid waste for disposition; develop and apply technol
                             for eventual disposition of spent nuclear fuel, dispositio
                             sodium-bearing and high-level waste, and management of 
                             radioactive and hazardous wastes. 
Central Facilities           Provide technical and support services for the Idaho 
Area                         National Engineering Laboratory, including 
                             environmental monitoring and calibration laboratories, 
                             communication systems, security, fire protection, 
                             medical services, warehouse, cafeteria, vehicle and 
                             equipment pools, and bus operations; operate 
                             Hazardous Waste Storage Facility and Idaho National 
                             Engineering Laboratory Landfill Complex. 
Power Burst Facility/        Support waste management-related research 
Auxiliary Reactor            (volume reduction and waste immobilization); develop 
Area                         decontamination, waste storage and treatment technologies.
Experimental                 National Historic Landmark 
Breeder Reactor- I/ 
Boiling Water 
Reactor Experiment 
Radioactive Waste            Store and dispose of wastes; support research and 
Management                   development for interim storage of transuranic waste, 
Complex                      low-level waste disposal, buried waste remediation 
                             technologies, and environmental cleanup technologies. 
Naval Reactors               Receive and conduct examination of spent nuclear fuel to 
Facility (Expended           support fuel development and performance analyses. 
Core Facility)                
Argonne National             Develop and test breeder reactor technology; store 
Laboratory-West              transuranic waste; support research and 
                             development of spent nuclear fuel treatment technologies.
Spent Nuclear Fuel 
Since the 1950s, spent nuclear fuel removed from nuclear-powered naval 
vessels and naval reactor prototypes has been transported to the Naval 
Reactors Facility located at the Idaho National Engineering Laboratory 
Spent nuclear fuel has also been received from university commercial, 
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industrial, DOE, and other U.S Government and foreign reactors. 
Spent nuclear fuel continues to be generated at the Idaho National 
Engineering Laboratory by reactor 
48 Summary 
operations. Naval spent nuclear fuel, currently examined at the Naval 
Reactors Facility, is transferred to the Idaho Chemical Processing Plant 
for storage at a rate of about 1 metric ton of heavy metal per year. Spent 
nuclear fuel is stored at a number of site areas in various dry and wet 
storage facilities awaiting ultimate disposition. 
Figure (Summary 49)Major facility areas located at the Idaho National Engineering Labor
Summary 49 

Technology Development

Figure (Summary 50)Dry storage of spent nuclear fuel 
Technology development supports the Environmental Restoration, Waste 
Management, and Spent Nuclear Fuel Programs by designing and testing 
potential technical solutions to specific problems. Broad program areas 
include research, development, demonstration, testing, and evaluation; 
technology integration; development of safe and efficient packaging 
systems; emergency response management; education; and laboratory analysis. 
Types of current technology development activities include minimizing 
waste; testing cleanup technologies; evaluating and testing methods to 
treat calcined, sodium-bearing, and high-level `wastes; and designing 
sensors and other environmental monitoring equipment and systems. An 
example of research activity includes investigating treatment technologies 
to prepare fuel for ultimate disposition. 
---------------------------------------------------------------------------------------
          (Side_bar #:  16) 
Waste at the Idaho National Engineering Laboratory 
Alpha Low-Level Waste: Waste that was previously classified as transuranic waste but ha
transuranic concentration lower than the currently established limit for transuranic wa
waste requires additional controls and special handling (relative to low-level waste). 
cannot be accepted for onsite disposal under the current waste acceptance criteria; the
case waste. 
Greater-Than-Class-C Waste: Low-level radioactive waste that is generated by the commer
and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class C lo
as specified in Title 10 Code of Federal Regulations Part 61. DOE is responsible for th
Greater-Than-Class-C wastes from DOE non-defense programs. 
Hazardous Waste: Under the Resource Conservation and Recovery Act, a solid waste, or co
of solid wastes, which because of its quantity, concentration, or physical, chemical, o
characteristics may (a) cause, or significantly contribute to, an increase in mortality
serious irreversible, or incapacitating reversible, illness; or (b) pose a substantial 
hazard to human health or the environment when improperly treated, stored, transported,
otherwise managed. Source, special nuclear material, and byproduct material, as defined
Energy Act, are specifically excluded from the definition of solid waste. 
High-Level Waste: The highly radioactive waste material that results from the reprocess
nuclear fuel, including liquid waste produced directly from reprocessing and any solid 
the liquid that contains a combination of transuranic and fission product nuclides in q
permanent isolation. High-level waste may include other highly radioactive material tha
Regulatory Commission, consistent with existing law, determines by rule requires perman
Low-Level Waste: Waste that contains radioactivity and is not classified as high-level 
waste, or spent nuclear fuel. Test specimens of fissionable material irradiated for res
development only, and not for the production of power or plutonium, may be classified a
provided the concentration of transuranic elements is less than 100 nanocuries per gram
Mixed Waste: Waste that contains both hazardous waste under the Resource Conservation a
Recovery Act and source, special nuclear, or byproduct material subject to the Atomic E
Special-Case Waste: Waste that is owned or generated by DOE that does not fit into typi
management plans developed for the major radioactive waste types. 
Transuranic Waste: Waste containing more than 100 nanocuries of alpha-emitting transura
per gram of waste, with half-lives greater than 20 years, except for (a) high-level rad
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(b) waste that the DOE has determined, with the concurrence of the Administrator of the
Environmental Protection Agency, does not need the degree of isolation required by Titl
Federal Regulations Part 191, and (c) waste that the U.S. Nuclear Regulatory Commission
for disposal on a case-by-case basis in accordance with Title 10 Code of Federal Regula
---------------------------------------------------------------------------------------
50 Summary 

Purpose and Need for Future Environmental Restoration and Waste Management

DOE is responsible by law for spent nuclear fuel management, waste 
management, and environmental restoration at the Idaho National Engineering 
Laboratory in southeastern Idaho. Under the Atomic Energy Act of 1954, DOE 
is also responsible for managing certain spent nuclear fuels. DOE also is 
responsible for managing wastes and controlling hazardous substances in a 
manner that protects human health and the environment under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 
1980, as amended; the Resource Conservation and Recovery Act of 1976; the 
Federal Facility Compliance Act of 1992; and other laws. DOE is committed 
to comply with these and all other applicable federal and state laws and 
regulations, DOE orders, and interagency agreements governing spent nuclear 
fuel, environmental restoration, and waste management. 
Over the past 50 years, DOE activities have resulted in the accumulation of 
spent nuclear fuel; waste requiring treatment, storage, and disposal; and 
sites requiring cleanup. To better fulfill its responsibilities, DOE needs 
to develop and implement a program for spent nuclear fuel management, 
environmental restoration, and waste management at the Idaho National 
Engineering Laboratory. To establish an effective program for the 
foreseeable future (focused on the next 10 years), DOE needs to make 
site-specific decisions that would accomplish three major goals: (a) 
support research and development missions at the Idaho National Engineering 
Laboratory; (b) comply with legal requirements governing spent nuclear fuel 
management, environmental restoration, and waste management, and (c) manage 
spent nuclear fuel; treat, store, and dispose of waste; and conduct 
environmental restoration activities at the Idaho National Engineering 
Laboratory in an environmentally sound manner. 
To achieve these goals, DOE needs to develop appropriate facilities and 
technologies for managing waste and spent nuclear fuel expected during the 
next 10 years; to more fully integrate all environmental restoration and 
waste management activities at the Idaho National Engineering Laboratory to 
achieve cost and operational efficiencies, including pollution prevention 
and waste minimization; and to responsibly manage environmental impacts 
from environmental restoration and waste management activities. 
---------------------------------------------------------------------------------------
          (Side_bar #:  17) 
What Are the INEL Decisions to Be Made Based on This EIS? 
Spent Nuclear Fuel: What is the appropriate strategy of the Idaho National Engineering
Laboratory to implement DOE's national spent nuclear fuel decisions regarding 
transportation, receipt, processing, and storage of spent nuclear fuel? What is the 
appropriate storage capacity for spent nuclear fuel? 
Environmental Restoration and Waste Management: What is the appropriate strategy of 
the Idaho National Engineering Laboratory to implement DOE's national environmental 
restoration and waste management decisions? 
What are the appropriate cleanup activities under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended, and the Federal Facility
Agreement and Consent Order of 1991? 
What are the necessary capabilities, facilities, research and development, and technolo
for treating, storing, and disposing of each waste type? 
What treatment technologies should be used for sodium-bearing and high-level wastes and
other radioactive and mixed waste? 
---------------------------------------------------------------------------------------
Summary 51 
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Alternatives

DOE has chosen alternatives that represent a range of possible actions: No 
Action (A); Ten-Year Plan (B); Minimum Treatment, Storage, and Disposal 
(C); and Maximum Treatment, Storage, and Disposal (D). The Preferred 
Alternative is an enhanced Alternative B (see adjacent text box). 
Alternatives C and D were defined to provide the extremes of minimum and 
maximum impacts at the Idaho National Engineering Laboratory during the 
1995 to 2005 time period. The impacts of Alternatives C and D would bound 
any reasonably foreseeable alternatives that would be selected as a result 
of this EIS. 
Each alternative includes components for cleanup, decontamination and 
decommissioning, waste management, and spent nuclear fuel management. 
Infrastructure, technology development, and transportation were also 
considered. The alternatives, which reflect the public scoping process, 
take the following factors into account: 
      .   The sources of waste and spent nuclear 
          fuel that (a) exist at the Idaho 
          National Engineering Laboratory as of 
          June 1995, (b) would be generated 
          between 1995 and 2005, and (c) might be 
          transported to the Idaho National 
          Engineering Laboratory from other sites. 
      .   The practical waste and spent nuclear 
          fuel management options, including 
          characterization, storage, and disposal, 
          or stabilization (spent nuclear fuel) 
          and treatment (waste). 
      .   The locations at which the waste and 
          spent nuclear fuel management could 
          reasonably be undertaken, either on or 
          off the Idaho National Engineering 
          Laboratory site. 
Given this, DOE determined the projects and actions needed to manage 
-------------------------------------------- 
          (Side_bar #:  18) 
Alternatives 
A  (No Action) 
   Complete all near-term actions 
   identified and continue operating 
   most existing facilities. Serves 
   as benchmark for comparing 
   potential effects from the other 
   three alternatives. 
B  (Ten-Year Plan) 
   Complete identified projects and 
   initiate new projects to enhance 
   cleanup, manage the Idaho 
   National Engineering Laboratory 
   waste streams and spent nuclear 
   fuel, prepare waste for final 
   disposal, and develop 
   technologies for spent nuclear 
   fuel ultimate disposition. 
C  (Minimum Treatment, Storage, 
   and Disposal) 
   Minimize treatment, storage, and 
   disposal activities at the Idaho 
   National Engineering Laboratory 
   to the extent possible (including 
   receipt of spent nuclear fuel). 
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   Conduct minimum cleanup and 
   decontamination and 
   decommissioning prescribed by 
   regulation. Transfer spent 
   nuclear fuel and waste from 
   environmental restoration 
   activities to another site. 
D (Maximum Treatment, Storage, 
  and Disposal) 
   Maximize treatment, storage, and 
   disposal functions at the Idaho 
   National Engineering Laboratory 
   to accommodate waste and 
   spent nuclear fuel from DOE 
   facilities. Conduct maximum 
   cleanup and decontamination 
   and decommissioning. 
Preferred Alternative 
   Complete activities as in 
   Alternative B (Ten-year Plan), 
   plus accept offsite transuranic 
   and mixed low-level waste for 
   treatment and return treated 
   waste to the source generator or 
   to approved disposal facilities. 
   Plan for a high-level waste 
   treatment facility that minimizes 
   resulting high-activity waste. 
   Transfer aluminum-clad spent 
   nuclear fuel to Savannah River 
   Site. 
-------------------------------------------- 
Summaly 53 
the waste and spent nuclear fuel associated with each alternative. This EIS 
provides the analysis required under the National Environmental Policy Act 
for certain projects that DOE proposes as part of the spent nuclear fuel, 
environmental restoration, and waste management program at the Idaho 
National Engineering Laboratory 
---------------------------------------------------------------------------------------
          (Side_bar #:  19) 
Projects Related to Alternatives 
In addition to current operations and activities at the Idaho National Engineering 
Laboratory, there are 49 projects that form the basis for analysis of reasonably 
foreseeable future impacts in Volume 2. These 49 projects fall under the various 
Alternatives A, B, C, D, and the Preferred Alternative. The 49 projects include 12 proj
whose National Environmental Policy Act documentation is already completed or was 
proposed to be completed before the Record of Decision. An objective of Volume 2 and 
5 appendices is to provide sufficient analysis for another 12 projects (listed below) t
allow timely deployment if needed for the project. DOE would evaluate the remaining 25
projects on a case-by-case basis to determine if any additional National Environmental
Policy Act review or further evaluation is needed before implementing the project. 
                                                            Alternative (a) 
.     Expended Core Facility Dry Cell Project               B, D, P 
.     Increased Rack Capacity for Building 666 at 
      the Idaho Chemical Processing Plant                   B, D, P 
.     Dry Fuel Storage Facility; Fuel Receiving, 
      Canning/Characterization, and Shipping                B, C, D(b), P 
.     Fort St. Vrain Spent Nuclear Fuel Shipment 
      and Storage                                           B, D, P 
.     Tank Farm Heel Removal Project                        B, C, D, P 
.     High-Level Tank Farm New Tanks                        C, D 
.     Shipping/Transfer Station                             C 
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.     Waste Experimental Reduction Facility Incineration    B, D, P 

.     Nonincinerable Mixed Waste Treatment                  B, D(b), P 

.     Sodium Processing Project                             B, D, P 

.     Gravel Pit Expansions                                 B, D(b), P 

.     Calcine Transfer Project                              B, D, P 
a. Alternative A = No Action, Alternative B = Ten-Year Plan, Alternative C = Minimum Tr
Storage, and Disposal, Alternative D = Maximum Treatment, Storage, and Disposal, 
Alternative P = Preferred Alternative. 
b. These projects would be expanded for Alternative D (Maximum Treatment, Storage, and
Disposal). 
---------------------------------------------------------------------------------------

Alternative A (No Action)

Under Alternative A (No Action), existing environmental restoration and 
waste management operations and projects would continue. Research and 
development and infrastructure facilities and projects that support the 
environmental restoration and waste management program at the Idaho 
National Engineering Laboratory would also continue. There would be no 
shipments of spent nuclear fuel to the Idaho National Engineering 
Laboratory, with the exception of shipments of naval fuel during an 
 
approximately three- year transition period. Existing inventories of spent 
nuclear fuel would remain in storage onsite. Activities and projects would 
include those that may be initiated after June 1995 but that were proposed 
to have been evaluated under the National Environmental Policy Act by that 
date. New activities would be limited to those required to maintain safe 
operation. Implementation of Alternative A (No Action) would not fully meet 
all negotiated agreements and commitments under the Federal Facility 
Agreement and Consent Order and obligations to receive spent nuclear fuel 
from universities and Fort St. Vrain. 
Alternative A (No Action) represents a baseline against which the potential 
environmental impacts of the other alternatives can be compared. 
54 Summary 
------------------------------------------------------------------------------- 
          (Side_bar #:  20) 
Alternative A (No Action) 
Spent Nuclear Fuel: Phase out examination of naval spent nuclear fuel after 
an approximate three-year transition period; no other fuels would be received; 
phase out storage pools at Building 603 of the Idaho Chemical Processing Plant. 
Environmental Restoration: Conduct no activities other than already 
approved projects; decontaminate and decommission Auxiliary Reactor Area 
(ARA)-ll and Boiling Water Reactor Experiment (BORAX)-V; clean up 
groundwater and vadose zone contamination; retrieve and treat Pit 9 waste. 
High-Level Waste: Convert liquid to solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to 
new storage; transport transuranic waste offsite for disposal; accept offsite waste 
for storage on case-by-case basis. 
Low-Level Waste: Treat onsite and offsite; dispose of onsite in existing facility. 
Mixed Low-Level Waste: Treat onsite (nonincineration). 
Greater-than-Class-C Waste: Continue management programs. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
------------------------------------------------------------------------------- 
Alternative B (Ten-Year Plan) 
Under Alternative B (Ten-Year Plan), existing environmental restoration and 
waste management facilities and projects would continue to be managed. In 
addition to current facilities and projects, those proposed for 1995 
through 2005 would be implemented to meet the current Idaho National 
Engineering Laboratory mission and to comply with negotiated agreements and 
commitments. 
Under this alternative, spent nuclear fuel, environmental restoration, and 
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waste management activities would be continued and enhanced to meet 
expanded spent nuclear fuel and waste handling needs. These enhanced 
activities would be needed to comply with regulations and agreements and 
would result from acceptance of additional offsite materials and waste. 
Waste generation from onsite sources would increase because of increased 
decontamination and decommissioning and environmental restoration 
activities. Spent nuclear fuel and selected waste would be received from 
other DOE sites and aluminum-clad spent nuclear spent fuel would be 
transferred to the Savannah River Site. Onsite management would emphasize 
greater treatment and disposal capabilities, compared with Alternative A 
(No Action). Additional cleanup and decommissioning and decontamination 
projects would be conducted under this alternative. 

Alternative C (Minimum Treatment, Storage, and Disposal)

Under Alternative C (Minimum Treatment, Storage, and Disposal), ongoing 
Idaho National Engineering Laboratory spent nuclear fuel and waste 
management activities, along with materials and waste, would be transferred 
to other locations to the extent possible. Possible locations include DOE 
facilities, other Government sites, or private sector locations. Minimal 
treatment, storage, and disposal activities would be located at the Idaho 
National Engineering Laboratory. Waste and spent nuclear fuel would not be 
received from offsite sources for management by the Idaho National 
Engineering Laboratory. Whenever feasible, wastes generated from onsite 
environmental 
Summary 55 
---------------------------------------------------------------------------------------
          (Side_bar #:  21) 
Alternative B (Ten-Year Plan) 
Spent Nuclear Fuel: Receive additional offsite spent nuclear fuel; transfer aluminum- 
clad spent nuclear fuel to Savannah River Site; examine and store naval spent nuclear 
fuel; complete Expended Core Facility Dry Cell Project and expand storage capacity in 
pools at Building 666 of the Idaho Chemical Processing Plant; phase out pools at 
Building 603 of the Idaho Chemical Processing Plant; phase in new dry storage; 
demonstrate electrometallurgical process at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects in all Waste Area Groups; 
decontaminate and decommission Auxiliary Reactor Area (ARA)-ll, Boiling Water 
Reactor Experiment (BORAX)-V, Engineering Test Reactor, Materials Test Reactor, Fuel 
Processing Complex, Fuel Receipt/Storage Facility, Headend Processing Plant, Waste 
Calcine Facility, and Central Liquid Waste Processing Facility; clean up groundwater 
contamination and vadose zone; retrieve and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine (solid); construct a facility to immobilize
both liquid and solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new 
storage; treat offsite and onsite transuranic and alpha low-level waste; transport 
transuranic waste offsite for disposal; accept transuranic waste from offsite for 
treatment. 
Low-Level Waste: Treat onsite and offsite; construct and operate additional treatment 
and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and nonincineration; construct 
and operate facilities to treat waste by incineration and nonincineration; construct an
operate disposal facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Receive sealed sources for recycle or storage; 
construct dedicated storage facility. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
---------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------
          (Side_bar #:  22) 
Alternative C (Minimum Treatment, Storage, and Disposal) 
Spent Nuclear Fuel: Transport Idaho National Engineering Laboratory spent nuclear fuel 
DOE site; continue to examine and store naval spent nuclear fuel during approximate thr
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period; phase out spent nuclear fuel handling facilities; demonstrate electrometallurgi
National Laboratory-West. 
Environmental Restoration: Conduct all planned projects for all Waste Area Groups; deco
decommission Auxiliary Reactor Area (ARA)-ll, and Boiling Water Reactor Experiment (BOR
institutional controls to the extent possible for cleanup projects; clean up groundwate
treat Pit 9 wastes. 
High-Level Waste: Select technology and plan immobilization facility; develop treatment
high-activity waste; construct replacement liquid storage tanks. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; 
waste offsite for disposal; transport waste to offsite DOE facility for storage. 
Low-Level Waste: Transport to other DOE facilities for treatment, storage, and disposal
Mixed Low-Level Waste: Transport offsite for treatment, storage, and disposal. 
Greater-than-Class-C Waste: Discontinue management programs. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
---------------------------------------------------------------------------------------
56 Summary 
restoration activities would be minimized by emphasizing institutional 
controls over treatment options. Only current cleanup and decommissioning 
and decontamination projects would be conducted under this alternative. 
Existing onsite spent nuclear fuel and waste management capability would be 
expanded to the extent needed to comply with regulations and agreements. 

Alternative D (Maximum Treatment, Storage, and Disposal)

---------------------------------------------------------------------------------------
          (Side_bar #:  23) 
Alternative D (Maximum Treatment, Storage, and Disposal) 
Spent Nuclear Fuel: Examine and store naval spent nuclear fuel; receive DOE spent nucle
storage capacity in pools at Building 666 of the Idaho Chemical Plant; phase in expande
out storage pools at Building 603 of the Idaho Chemical Processing Plant; phase in spen
stabilization; demonstrate electrometallurgical process. 
Environmental Restoration: Conduct planned projects for all Waste Area Groups; decontam
decommission Auxiliary Reactor Area (ARA)-ll, Boiling Water Reactor Experiment (BORAX)-
Test Reactor, Materials Test Reactor, Fuel Processing Complex, Fuel Receipt/Storage Fac
Processing Plant, Waste Calcine Facility, and Central Liquid Waste Processing Facility;
future land use to the extent possible for cleanup projects; clean up groundwater and v
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine; select technology and plan immobilization 
treatment to minimize high-activity waste; construct replacement liquid storage tanks.
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; 
transuranic waste offsite for disposal; accept offsite transuranic waste; treat offsite
waste and alpha low-level waste; dispose of alpha low-level waste at new onsite facilit
Low-Level Waste: Receive offsite waste; treat waste onsite; construct and operate addit
disposal facilities onsite. 
Mixed Low-Level Waste: Receive offsite waste; treat waste onsite by incineration and no
construct facilities for onsite incineration and nonincineration treatment; construct a
facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Receive sealed sources for recycle or storage; construct de
facility. 
Hazardous Waste: Transport waste offsite for treatment, storage, and disposal; possibly
treatment, storage, and disposal facility. 
---------------------------------------------------------------------------------------
Under Alternative D (Maximum Treatment, Storage, and Disposal), spent 
nuclear fuel and waste would be transferred from other DOE facilities to 
the Idaho National Engineering Laboratory for management to the extent 
possible. Environmental restoration activities would emphasize residential 
use as the preferred end land use, which potentially would result in 
maximum waste generation. Implementation of this alternative would require 
additional projects not yet defined or the expansion of identified projects 
[compared with Alternative B (Ten-Year Plan)]. 
Acceptance of waste and spent nuclear fuel from other sites would be 
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maximized. Wastes generated from environmental restoration and waste 
management activities onsite would be increased over that of the other 
alternatives. Spent nuclear fuel and environmental restoration and waste 
management activities at the 
Summary 57 
Idaho National Engineering Laboratory would be continued and enhanced to 
meet current and expanded spent nuclear fuel and waste handling needs. 
These enhancements would be needed to comply with regulations and 
agreements and to allow for acceptance of additional offsite- generated 
materials and waste. Onsite management would emphasize greater treatment 
and disposal capabilities compared with Alternative B (Ten-Year Plan). For 
decontamination and decommissioning projects, complete dismantlement and 
restoration would be emphasized where possible and, therefore, the volume 
of wastes generated would be significantly greater than under Alternative B 
(Ten- Year Plan). 
Figure (Summary 58)(1) Low-level waste burial pit 
Figure (Summary 58)(2) The Waste Experimental Reduction Facility 
Figure (Summary 58)(3) One mode of transporting waste 
Figure (Summary 58)(4) Air support weather shield at the Radioactive Waste Management C
58 Summary 

Preferred Alternative

Under the Preferred Alternative, similar to the activities described under 
Alternative B (Ten-Year Plan), existing environmental restoration and waste 
management facilities and projects would continue to be operated. In 
addition to existing facilities and projects, projects proposed under 
Alternative B for 1995 through 2005 would be implemented to meet the 
current Idaho National Engineering Laboratory mission and to comply with 
negotiated agreements and commitments (see Projects Related to Alternatives 
on page 54). 
Ongoing spent nuclear fuel management, environmental restoration, and waste 
management activities would be continued and enhanced to meet current and 
expanded spent nuclear fuel and waste handling needs. These enhanced 
activities would be needed to comply with regulations and agreements and 
would result from acceptance of additional offsite- genera ted materials 
and waste. Waste generation from onsite sources would increase (reflecting 
regulatory requirements and increased environmental restoration 
activities). Spent nuclear fuel, transuranic, and mixed low level waste 
would be received from other sites. INEL would receive waste depending on 
decisions based on Site Treatment Plans negotiated under the Federal 
Facility Compliance Act and the Waste Management Programmatic Environmental 
Impact Statement. The transuranic waste and mixed low-level waste received 
from other DOE sites would be treated, and the residue returned to the 
original DOE site (generator) or transported to an approved offsite 
disposal facility, as negotiated under the Federal Facility Compliance Act 
with the State of Idaho and the Environmental Protection 
-------------------------------------------------------------------- 
          (Side_bar #:  24) 
Preferred Alternative 
Spent Nuclear Fuel: Receive additional non-aluminum-clad 
offsite spent nuclear fuel; transfer aluminum-clad spent 
nuclear fuel to Savannah River Site; examine and store naval 
spent nuclear fuel; complete Expended Core Facility Dry Cell 
Project and expand storage capacity in pools at Building 666 
of the Idaho Chemical Processing Plant; phase out pools at 
Building 603 of the Idaho Chemical Processing Plant; phase 
in new dry storage; demonstrate electrometallurgical process 
at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects 
in all Waste Area Groups; decontaminate and decommission 
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Auxiliary Reactor Area (ARA)-ll, Boiling Water Reactor 
Experiment (BORAX)-V, Engineering Test Reactor, Materials 
Test Reactor, Fuel Processing Complex, Fuel Receipt/ 
Storage Facility, Headend Processing Plant, Waste Calcine 
Facility, and Central Liquid Waste Processing Facility; clean 
up groundwater contamination and vadose zone; retrieve 
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine; develop 
treatment that minimizes high-activity waste; plan a facility to 
immobilize both liquid and solid calcine. 
Transuranic Waste: Retrieve/move onsite transuranic and 
alpha low-level waste to new storage; treat offsite and onsite 
transuranic and alpha low-level waste; transport transuranic 
waste offsite for disposal; accept transuranic waste from 
offsite for treatment; return treated offsite waste to the 
generator or an approved offsite disposal site. 
Low-Level Waste: Treat onsite and offsite; construct and 
operate additional treatment and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and 
nonincineration; construct and operate facilities to treat 
waste by incineration and nonincineration; construct and 
operate disposal facility; transport waste offsite for treatment 
and disposal; accept offsite mixed low-level waste for 
treatment; return treated offsite waste to the generator or an 
approved offsite disposal site. 
Greater-than-Class-C Waste: Receive sealed sources for 
recycle or storage; construct dedicated storage facility (may 
or may not be located at Idaho National Engineering 
Laboratory). 
Hazardous Waste: Transport offsite for treatment, storage, 
and disposal. 
-------------------------------------------------------------------- 
Summary 59 
Agency, and with other affected States. Ongoing remediation and 
decommissioning and decontamination projects would be continued and 
additional projects would be conducted. 
60 Summary 

Affected Environment at the INEL

The Idaho National Engineering Laboratory is located on 890 square miles 
(230,000 hectares) west of the City of Idaho Falls in southeast Idaho. The 
site sits on the Eastern Snake River Plain and is bordered by the 
Bitterroot, Lemhi, and Lost River mountain ranges. Local rivers and streams 
drain the mountain watersheds, but most surface water is diverted for 
irrigation before it reaches the site boundaries. Site activities do not 
directly affect surface water quality outside the site because current 
discharges from facilities go to seepage and evaporation basins or storm 
water injection wells. 
The Idaho National Engineering Laboratory overlies the Snake River Plain 
Aquifer, the largest aquifer in Idaho. Subsurface water quality near the 
site is affected by natural water chemistry and contaminants originating at 
the site. Previous waste discharges to unlined ponds and deep wells have 
introduced radionuclides, nonradioactive metals, inorganic salts, and 
organic compounds into the subsurface. Because of improved waste management 
practices, these discharges no longer occur and groundwater quality 
continues to improve. Only extremely low concentrations of radioactive 
iodine (iodine-i 29) and tritium have ever migrated beyond the site 
boundary; tritium no longer migrates offsite and iodine-i 29 concentrations 
are well below maximum contaminant levels (upper allowable limit in 
drinking water) established by the U.S. Environmental Protection Agency. 
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Idaho National Engineering Laboratory activities result in radiological air 
emissions; however, these are very low (less than background radiation) and 
well within standards. Nonetheless, Idaho National Engineering Laboratory 
workers may be exposed to radiation through their work. Those who may 
receive more than 0.1 rem per year (DOE's administrative limit is 2.0 rem) 
are monitored. About 32 percent of workers monitored between 1987 and 1991 
received measurable radiation doses. 
The Idaho National Engineering Laboratory primarily consists of open, 
undeveloped land covered predominantly by sagebrush and grasslands with 
animal communities typical of these vegetation types. Two Federal 
endangered and nine candidate animal species have the potential for 
occurring, and nine animal species of special concern (State listing) occur 
at the Idaho National Engineering Laboratory. Eight plant species 
identified as sensitive, rare, or unique by other Federal agencies and the 
Idaho Native Plant Society also occur at the Idaho National Engineering 
Laboratory. Radionuclides have been found above background levels in 
individual plants and animals adjacent to facilities, but have not been 
observed at the population, community, or ecosystem levels. 
Many land areas and plants on the Idaho National Engineering Laboratory are 
important to the Shoshone-Bannock Tribes. Certain plants are used as 
medicines, food, tools, fuel and in traditional practices. Land areas of 
importance to the Shoshone-Bannock Tribes 
Figure (Summary 61)View of the Snake River Plain. 
Summary 61 
include the buttes, wetlands, sinks, grasslands, juniper woodlands, Birch 
Creek, and the Big Lost River. 
The Idaho National Engineering Laboratory site has a varied inventory of 
cultural resources. These include fossil localities, prehistoric 
archaeological sites, historic sites, and facilities associated with the 
development of nuclear science in the United States. Similarly, because 
Native American people hold the land sacred, in their terms the entire 
Idaho National Engineering Laboratory is culturally important. 
Most land within the site boundaries is used for grazing or is general open 
space. Only about 2 percent of the 890 square miles (230,000 hectares) is 
used for facilities and operations, with another 6 percent devoted to 
public roads and utility rights-of-way Over 97 percent of Idaho National 
Engineering Laboratory employees live in the seven counties surrounding the 
site. The regional economy relies on fanning, ranching, and mining. The 
Idaho National Engineering Laboratory accounts for approximately 10 percent 
of the total regional employment. 
62 Summary 

Environmental Consequences

The environmental consequences of the site-specific alternatives have been 
assessed for the Idaho National Engineering Laboratory and the surrounding 
region. The environmental impact analyses are based on conservative 
assumptions (that is, with a tendency to overestimate). Analytical 
approaches were designed to provide a reasonable projection of the maximum 
reasonably foreseeable consequences. The potential effects of each 
alternative were estimated by evaluating each individual project proposed 
for the alternative, summing the projects' collective effects under each 
alternative, and including interactions among the individual projects that 
compose each alternative. Cumulative impacts were determined by evaluating 
past, present, and reasonably foreseeable future actions of DOE and non-DOE 
projects or activities, in combination with the alternatives. 
Although the impact to each environmental discipline (for example, land use 
or employment) is assessed in greater detail in Volume 2, this Summary 
focuses on potential adverse impacts that DOE has found to be of greater 
interest to the public, as demonstrated through the scoping process, 
comments on the Draft EIS, and other public involvement programs at the 

Page 40 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmenta...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



Idaho National Engineering Laboratory. 
In addition, the impacts presented in this Summary reflect the Preferred 
Alternative, which is essentially the Ten- Year Plan (Alternative B) 
modified to include elements of other alternatives. Impacts under the 
Preferred Alternative would be similar to those of the Ten- Year Plan and 
less than those of Alternative D (Maximum Treatment, Storage, and 
Disposal). 

Air Quality

The operation of specific projects associated with the alternatives would 
result in airborne emissions of radionuclides, criteria pollutants (e.g., 
sulfur dioxide, particulate matter), and toxic air pollutants (e.g., 
benzene, mercury). The effects of these emissions have been analyzed and 
compared with standards and criteria which are appropriate for comparison. 
The results indicate that, although some degradation of air quality could 
occur, all impacts would be below applicable standards established for 
public health and welfare. Measures such as administrative controls and 
best available control technology would be used as needed to minimize these 
impacts. 
Atmospheric visibility has been specifically designated as an air- 
quality-related value under the 1977 Prevention of Significant 
Deterioration Amendments to the Clean Air Act. Conservative, 
screening-level analyses have been applied to estimate potential impacts 
related to visibility degradation at Craters of the Moon Wilderness Area 
[about 12 miles (20 kilometers) southwest of the Idaho National Engineering 
Laboratory]. The results indicate that for all alternatives, including the 
Preferred Alternative, there would be no perceptible changes in contrast, 
but potential impacts related to color shift could result. If the 
application of refined modeling confirms the findings of the 
screening-level analyses, measures such as the use of emissions controls or 
relocation of projects would be required to prevent these impacts. 
The visual setting, particularly in the Middle Butte area of the Idaho 
National Engineering Laboratory, is considered by the Shoshone- Bannock 
Tribes to be an important Native American resource. The Shoshone-Bannock 
Tribes would be consulted before any projects were developed that could 
have impacts 
Summary 63 
to resources of importance to the tribes. For all alternatives, including 
the Preferred Alternative, radiation doses to offsite individuals and site 
workers would be below applicable limits, Similarly, projected ambient air 
levels of toxic air pollutants would be below applicable standards for all 
alternatives. 
Concentrations of criteria pollutants from operation of existing and 
proposed projects at the Idaho National Engineering Laboratory were also 
found to be below State and National Ambient Air Quality Standards and 
Prevention of Significant Deterioration limits for all alternatives. 
Criteria pollutant levels associated with the alternatives represent only 
minor increases over existing baseline levels. As a result, the cumulative 
(alternatives plus baseline) levels would not differ much between 
alternatives. 
Construction and remediation activities would result in short-term, 
elevated levels of particulate matter in localized areas. Under all 
alternatives, including the Preferred Alternative, construction activities 
would result in maximum 24-hour concentrations of particulate matter at 
locations along public roads that exceed the State and Federal standards. 
Particulate levels at the site boundary would not exceed these standards. 
Standard construction practices such as watering would be used to minimize 
dust generation during the activities. 
The air quality was evaluated in light of past, present, and reasonably 
foreseeable future actions, including DOE projects not associated with the 
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spent nuclear fuel, environmental restoration, and waste management 
programs, plus offsite projects conducted by Government agences businesses, 
or individuals. This impact analysis found that the contribution to 
cumulative impacts from operation of projects associated with the 
alternatives would be low relative to other projects, and within limits 
prescribed by applicable standards. 

Cultural Resources

Methods to identify, evaluate, and mitigate impacts to cultural resources 
have been established through the National Historic Preservation Act, as 
amended; the Archaeological Resource Protection Act; the Native American 
Graves Protection and Repatriation Act; and the American Indian Religious 
Freedom Act. Potential impacts to cultural resources were assessed by 
identifying project activities that could affect known or expected 
significant resources and determining whether a project activity would have 
an effect on significant resources. A project would affect a significant 
resource if it would alter the resource's characteristics. 
Geographically, the Idaho National Engineering Laboratory site is included 
within a large territory once inhabited by and still of importance to the 
Shoshone-Bannock Tribes. However, the site lies outside the land boundaries 
established by the Fort Bridger Treaty and is occupied by the DOE. 
Because some projects are not yet fully defined, the impacts to cultural 
resources cannot be completely identified. The impacts to cultural 
resources would depend on the (a) amount of surface disturbance [ranges 
from about 40 acres (16 hectares) under Alternative A (No Action) to about 
1,340 acres (542 hectares) under Alternative D (Maximum Treatment, Storage, 
and Disposal)j; (b) degree to which these areas have been surveyed for 
resources and the number of potentially affected structures [6 for 
Alternative A (No 
64 Summary 
Action) and 11 for Alternative C (Minimum Treatment, Storage, and Disposal) 
bb for the Preferred Alternative and 70 for Alternatives B (Ten-year Plan) 
and D (Maximum Treatment Storage, and Disposal)]; and (c) number of known 
cultural resource sites (22 for Alternatives B and D and the Preferred 
Alternative). For any alternative, DOE would conduct detailed 
preconstruction surveys and would consult with the State Historic 
preservation Office and Native American Groups, before any undertaking, to 
determine the appropriate measures to minimize impacts to significant 
resources. 
In general, Alternatives A and C would have a lesser effect on cultural 
resources than the Preferred Alternative, and Alternatives B and D. 

Ecology

The Idaho National Engineering Laboratory primarily consists of open, 
undeveloped land covered predominantly by sagebrush and grasslands with 
animal communities typical of these vegetation types. Radionuclides have 
been found above background levels in individual plants and animals 
adjacent to facilities, but I effects have not been observed at the 
population, community, or ecosystem levels. 
Under Alternatives A (No Action) and C (Minimum Treatment, Storage, and 
Disposal), limited environmental restoration activities would be 
undertaken, resulting in the long-term presence of radioactive and 
hazardous wastes in the environment. Plants and animals would continue to 
be exposed to these wastes. The Preferred Alternative and Alternatives B 
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal) would 
result in a decrease in radioactive uptake over the long-term as 
environmental restoration activities proceed. 
Implementation of any alternative would result in the loss of habitat from 
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facility modification and construction. Alternative D would have the 
greatest estimated consequences, followed by Alternative B, the Preferred 
Alternative, Alternative C and Alternative A. Implementation of Alternative 
D (Maximum Treatment, Storage, and Disposal) would claim about 1,340 acres 
(542 hectares), of which 232 acres (94 hectares) would be revegetated, 
resulting in a net loss of about 1,108 acres (448 hectares). Alternative B 
and the Preferred Alternative would have similar impacts, with the latter 
claiming about 783 acres (317 hectares), of which 232 acres (94 hectares) 
would be revegetated, resulting in a long- term net loss of 551 acres (223 
hectares). Alternative C would disturb about 355 acres (144 hectares) 
including 232 acres (94 hectares) that would be revegetated. Alternative A 
(No Action) would have the least relative impact, disturbing only about 40 
acres (16 hectares) of habitat. 
Estimated habitat loss from each alternative was assessed in light of other 
DOE and non-DOE projects. When these projects were considered together, it 
was estimated that Alternative A (No Action) would disturb 260 acres (105 
hectares), followed by Alternatives C (Minimum Treatment, Storage, and 
Disposal) [576 acres (233 hectares)], B (Ten-Year Plan) [823 acres (333 
hectares)], and D (Maximum Treatment, Storage, and Disposal) [1,560 acres 
(631 hectares)]. For the Preferred Alternative this cumulative habitat loss 
would be similar to Alternative B and less than Alternative D. To minimize 
habitat loss, DOE conducts surveys and consults with appropriate Federal 
and State agencies before facility construction or modification. If 
Summary 65 
necessary, current project planning would be modified to minimize surface 
disturbances. 

Groundwater Quality

Previous operations have introduced radionuclides, nonradioactive metals, 
inorganic salts, and organic compounds into the subsurface. Radionuclide 
concentrations in the Snake River Plain Aquifer beneath the site have 
generally decreased since the mid 1 980s because of changes in disposal 
practices, radioactive decay, adsorption of radionuclides to rocks and 
minerals, and dilution by natural surface water and groundwater entering 
the aquifer. Extremely low concentrations of iodine-i 29 and tritium (both 
below maximum contaminant levels) have migrated outside of site boundaries. 
Although nonradioactive metals, inorganic salts, and organic compounds have 
been detected in the aquifer none have migrated beyond site boundaries. 
Modeling to estimate radionuclide (and other constituent) migration was 
performed. Tritium, iodine-i 29, and strontium-90 are discussed because 
they appear to have had the most impact on groundwater quality. 
Drinking water at the Idaho National Engineering Laboratory site may 
contain small concentrations of tritium, strontium-90, and iodine-i 29. 
Over a 50-year working period, this radioactivity could result in a maximum 
of about a 22-millirem dose to an individual worker. This radiation dose is 
well within regulatory limits and is small compared to other sources of 
occupational radiation exposure. 

Normal Operations Impacts

Potential impacts from any alternative would occur to workers and the 
public from exposures to radiation during routine operations of facilities 
and during routine transportation of spent nuclear fuel and radioactive 
waste. 

Facilities

Idaho National Engineering Laboratory facilities release small amounts of 
radionuclides to the air in levels that are within regulatory standards. 
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Estimates of latent cancer fatalities are based on exposures to 10 years of 
Idaho National Engineering Laboratory operations under each alternative. 
The likelihood of the maximally exposed worker contracting a fatal cancer 
ranges from 1 in about 500,000 [Alternatives B (Ten-Year Plan) and D 
(Maximum Treatment, Storage, and Disposal) and Preferred Alternative] to 1 
in about 770,000 [Alternatives A (No Action) and C (Minimum Treatment, 
Storage, and Disposal)]. For the maximally exposed member of the public 
living offsite, the likelihood ranges from 1 in about 240,000 [Alternative 
D (Maximum Treatment, Storage, and Disposal)] and from 1 in about 320,000 
(Alternatives B and Preferred) to 1 in about 1,000,000 (Alternatives A and 
C). In the nearby population, it is estimated that less than one latent 
cancer fatality would occur in the 10- year period for all alternatives. 
Figure (Summary 66)Relationship of Snake River Plain to the INEL 
66 Summary 

Workers

Impacts to workers at the Idaho National Engineering Laboratory from 
routine occupational hazards were also assessed. It is estimated that 
routine exposure to radiation would result in less than one latent cancer 
fatality for any alternative over 10 years of Idaho National Engineering 
Laboratory operations in the worker population. 
Based on historical data, these same populations of workers would also 
report between 2,500 and 3,000 occupationally-related injuries and 
illnesses over 10 years of Idaho National Engineering Laboratory 
operations. Work place hazards would be reduced by the worker and safety 
programs and regulatory standards currently in place. 

Transportation

During the incident-free transportation of waste and spent nuclear fuel, 
the general population living and traveling along the transport route would 
be exposed to radiation from the passing shipments. Transportation workers 
would also be exposed. The total number of fatalities for the shipments 
would be the sum of the estimated number of radiation-related latent cancer 
fatalities for transportation workers and the general population and the 
estimated number of nonradiological fatalities from vehicular emissions. 
Over the 10-year period 1995 through 2005, for all alteratives, if waste 
shipments were made by truck, the estimated number of total fatalities 
would range from 0.10 to 1.4. If waste shipments were made by rail, the 
estimated number of total fatalities would range from 0.02 to 0.3. Over the 
40-year period 1995 through 2035, if spent nuclear fuel shipments were made 
by truck, the estimated number of total fatalities would range from 0.1 to 
1.7. If spent nuclear fuel shipments were made by rail, the estimated 
number of total fatalities would range from 0.1 to 0.26. 

Accidents

A potential exists for accidents at facilities associated with the 
treatment, storage, and disposal of radioactive and hazardous materials. 
Accidents can be categorized into events that are abnormal (for example, 
minor spills), events that a facility was designed to withstand, and events 
that a facility was not designed to withstand (but whose impacts may be 
offset or mitigated). A range of accidents was considered for all 
alternatives and consequences were estimated for a member of the public at 
the nearest site boundary, for the population within 50 miles (80 
kilometers), and for the workers. In addition, accident analyses were 
performed for the transport of spent nuclear fuel and radioactive waste. 
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Facilities

The maximum reasonably foreseeable accident for facility operations is the 
same among all alternatives and involves spent nuclear fuel. A severe 
earthquake damages the Hot Fuel Examination Facility and causes spent 
nuclear fuel to melt, resulting in a radiological release. Although such an 
event is unlikely (once every 100,000 years), the maximally exposed 
individual at the site boundary would incur an estimated risk of increased 
latent cancer fatalities of one in about 40 million. In the surrounding 
population, this postulated accident could result in, at most, seven 
additional latent cancer fatalities. 

Workers

The maximum reasonably foreseeable radiological accident for workers 
results from an earthquake 
Summary 67 
causing the main stack at the Idaho Chemical Processing Plant to collapse. 
This event has a likelihood of occurring once in 3,300 years. As many as 50 
workers could be subjected to potentially fatal prompt exposures. Workers 
that survive the initial event could see increased risk of developing a 
latent fatal cancer of 1 in 90. The maximum reasonably foreseeable 
hazardous material accident results from an accidental release of the 
entire inventory of chlorine gas (a hazardous material) from a facility. 
The event may occur once in 100,000 years and could cause fatalities to as 
many as 100 workers. Such a release also would be the maximum reasonably 
foreseeable hazardous material accident for public consequences, but no 
fatalities would be expected. 

Transportation

During the transport of waste and spent nuclear fuel, radiological 
accidents and traffic accidents could occur. To determine the accident risk 
from transporting waste and spent nuclear fuel, a complete spectrum of 
accidents was evaluated. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range among all alternatives from 1 in 1,300 to 1 in 340 
for the period 1995 through 2005 if waste shipments were made by truck. The 
estimated cumulative accident risk from traffic accidents would range from 
0.30 to 3.4 fatalities for the period 1995 through 2005. The risk of latent 
cancer fatality as a result of radiological accidents, although small, is 
considered to be an involuntary risk incurred by the public. 
The estimated cumulative risk of a latent cancer fatality from a 
radiological accidents would range from one in 17,000 to one in 2,900 for 
the period 1995 through 2005 if waste shipments were made by train. The 
estimated cumulative accident risk from traffic accidents would range from 
0.003 to 0.04 fatalities for the period 1995 through 2005. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range from 1 in 240,000 to 1 in 200 for the period 1995 
through 2035 if spent nuclear fuel shipments were made by truck. The 
estimated cumulative accident risk due to traffic accidents would range 
from 0.05 to 1.4 fatalities for the period 1995 through 2035. 
The estimated cumulative risk of a latent cancer fatality from radiological 
accidents would range from 1 in 240,000 to 1 in 700 for the period 1995 
through 2035 if spent nuclear fuel shipments were made by train. The 
estimated cumulative accident risk from traffic accidents would range from 
0.05 to 1.2 fatalities for the period 1995 through 2035. 
The consequences for various maximum reasonably foreseeable accidents also 
were evaluated for spent nuclear fuel and waste. The maximum reasonably 
foreseeable accident for spent nuclear fuel or waste shipments was for a 
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rail shipping cask, containing special-case commercial spent nuclear fuel, 
to undergo any number of combinations of fire and impact to cause a 
release. This hypothetical accident, which was estimated to have a 
probability of occurring about once in 10 million years, was estimated to 
result in 55 radiation-related latent cancer fatalities. 

Environmental Justice

In February 1994, Executive Order 12898 entitled, "Federal Actions to 
Address Environmental Justice in 
68 Summary 
Minority Populations and Low-Income Populations" was released to Federal 
agencies. In accordance with the Executive Order, an interagency Federal 
Working Group on Environmental Justive has been convened to provide 
guidance to agencies on implementation of environmental justice. 
For this final EIS, proposed projects, facilities, and transportation 
associated with the proposed alternatives were reviewed. This review 
included potential impacts that might occur for each of the environmental 
disciplines, under normal operating conditions and under potential accident 
conditions, to minority and low-income communities within 50 miles (80 
kilometers) of an existing major facility area at the Idaho National 
Engineering Laboratory.   In addition, exposure pathways were evaluated with 
respect to subsistence consumption of fish, game, and native plants. The 
analysis found that the impacts from proposed environmental restoration and 
waste management programs and managing spent nuclear fuel, under all 
alternatives, would not constitute a disproportionately high and adverse 
impact on minority or low- income communities and, thus, do not present an 
environmental justice concern. 
a.The location of the facility was selected to include the maximum minority 
and low- income populations within the 80-kilometer radius. Of the 172,400 
people residing in this area (based on the 1990 census), about 7 percent 
are classified by the US. Bureau of Census as minority and about 14 percent 
as low-income. 
Summary 69 

Consultations and Environmental Requirements

DOE is committed to operating the Idaho National Engineering Laboratory in 
compliance with all applicable environmental laws, regulations, executive 
orders, DOE orders, and permits and compliance agreements with regulatory 
agencies. To ensure compliance with permits and other applicable legal 
requirements, regulatory agencies conduct inspections at the Idaho National 
Engineering Laboratory. In addition, DOE has a comprehensive program for 
conducting internal audits or inspections and self- assessments, including 
periodic reviews conducted by interdisciplinary teams of experts. DOE has 
prepared and issued a site-specific environmental compliance planning 
manual. This manual contains step-by-step methods to maintain compliance 
with the various requirements of Federal and State agencies that regulate 
operations at the Idaho National Engineering Laboratory. The DOE 
regulations that implement the National Environmental Policy Act require 
consultation with other agencies, when appropriate, to incorporate any 
relevant requirements as early as possible in the process. During 
preparation of the EIS, DOE initiated consultation with Federal and State 
agencies. The U.S. Fish and Wildlife Service and the State Historic 
Preservation Office have responded to DOE's request for consultation. The 
information provided has been considered in the analyses of the EIS. 
The DOE and the Navy have reviewed all comments received on the draft EIS. 
To more fully understand, evaluate, and consider certain agency comments, 
consultations have taken place among agency, Idaho National Engineering 
Laboratory, and Navy officials. 
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Summary 71 

Attachment - Reading Rooms and Information Locations

U.S. Department of Energy 
Reading Rooms 
Public Reading Room for U.S. Department 
of Energy Headquarters 
Room 1 E-1 90, Forrestal Building 
Freedom of Information Reading Room 
1000 Independence Avenue. SW 
Washington, DC 10585 
(202) 586-6020 
Monday-Friday 9:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oakland Operations Office 
Environmental Information Center 
1301 Clay Street, Room 700 N 
Oakland, CA 94612 
(510) 637-1762 
Monday-Friday 8:30 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Rocky Flats Operations Office 
Front Range Community College Library 
3645 W. 112th Ave. 
Level B, Center or the Building 
Westminister, CO 80030 
(303) 469-4435 
Monday and Tuesday 10:30 a.m. to 6:30 p.m., 
Wednesday 10:30 a.m. to 4:00 p.m., 
Thursday 8:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Idaho Operations Office 
Public Reading Room 
1776 Science Center Drive 
Idaho Falls, ID 83402 
(208) 526-9162 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
University of Illinois at Chicago Library 
Government Documents Section 
801 South Morgan Street 
Chicago, IL 60607 
(312) 996-2738 
Monday-Thursday 8:00 a.m. to 10:00 p.m., 
Friday 8:00 a.m. to 7:00 p.m.. Saturday 10:00 a.m. to 
5:00 p.m., Sunday 1:00 p.m. to 9:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
National Atomic Museum 
20358 Wyoming Boulevard, SE 
Albuquerque, NM 87185 
(505) 845-4378 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Nevada Operations Office 
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Coordination and Information Center 
3084 South Highland Drive 
P.O. Box 98521 
Las Vegas,NV 89106 
(702) 295-0731 
Monday-Friday 7:00 a.m. to 4:30 p.m. 
Public Information Room for U.S. 
Department of Energy 
Fernald Operations Office 
Public Environmental Center 
JANTER Building 10845 
Hamilton-Cleves Highway 
Harrison, OH 445030 
(513) 738-0164 
Monday and Thursday 9:00 a.m. to 7:00 p.m., 
Tuesday, Wednesday, and Friday 9:00 a.m. to 4:30 p.m. 
Saturday 9 a.m. to 1 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Savannah River Operations Office 
Public Reading Room 
Road 1A, Building 703A, D232 
Aiken, SC 29802 
(803) 641-3320 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 11:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oak Ridge Operations Office 
Public Reading Room 
55 Jefferson Avenue 
Oak Ridge, TN 37831 
(615) 576-1216 
Monday-Friday 8:00 a.m. to 11:30 a.m. and 
12:30 p.m. to 5:00 p.m. 
Summary 73 
Public Reading Room for U.S. 
Department of Energy 
Richland Operations Office 
Washington State University Tri-Cities 
100 Sprout Road, Room 130 West 
Richland, WA 99352 
(509) 376-8583 
Monday-Friday 8:00 a.m. to 12:00 noon and 
1:00 p.m. to 4:30 p.m. 
Navy Information Locations 
Norfolk Naval Shipyard 
Chesapeake Central Library 
298 Cedar Rd. 
Chesapeake, VA 23320-5512 
(804) 436-8300 
Monday-Thursday 9:00 a.m to 9:00 p.m., 
Friday and Saturday 9:00 a.m to 5:00 p.m., 
Sunday 1:00 pm to 5:00 p.m. 
Newport News Public Library 
Grissom Branch 
366 Deshazor Dr. 
Newport News, VA 23602 
(804) 886-7896 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
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Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Kiln Library 
301 East City Hall Ave. 
Norfolk, VA 23510 
(804) 441-2429 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m. 
Hampton Public Library 
4207 Victoria Boulevard 
Hampton, VA 23669 
(804) 727-1154 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Portsmouth Public Library 
Main Branch 
601 Court St. 
Portsmouth, VA 23704 
(804) 393-8501 
Monday.Thursday 9:00 a.m to 9:00 p.m, 
Friday and Saturday 9:00 a.m to 5:00 p.m. 
Virginia Beach Central Library 
4100 Virginia Beach Blvd. 
Virginia Beach, VA 23452 
(804) 431-3001 
Monday-Thursday 10:00 a.m..to 9:00 p.m., 
Friday and Saturday 10:00 a.m. to 5:00 p.m.. 
Sunday 1:00p.m. to 5:00p.m. 
Puget Sound Naval Shipyard 
Kitsap Regional Library 
1301 Sylvan Way 
Bremerton,WA 98310 
(206) 377-7601 
Monday-Thursday 9:30 a.m. to 9:00 p.m., 
Friday and Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 12:30 p.m. to 5:30 p.m. 
Kitsap Regional Library 
Downtown Branch 
612 5th Ave. 
Bremerton, WA 98310 
(206) 377-3955 
Monday-Friday 10:00 a.m. to 5:30 p.m. 
Suzallo Library SM25 
University of Washington Libraries 
University of Washington 
Seattle, WA 98185 
(206) 543-9158 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 12:00 noon to 12:00 midnight 
Portsmouth Naval Shipyard 
Rice Public Library 
8 Wentworth Street 
Kittery, ME 03904 
(207) 439-1553 
Monday-Wednesday, Friday 10:00 a.m. to 5:00 p.m., 
Thursday 10:00 a.m. to 8:00 p.m., 
Saturday 10:00 a.m. to 4:00 p.m. 
Portsmouth Public Library 
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8 Islington Street 
Portsmouth, NH 03801 
(603) 427-1540 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m. 
Pearl Harbor Naval Shipyard 
Aiea Public Library 
99-143 Monalua Rd. 
Aiea, HI 96701 
(808) 488-2654 
Monday and Thursday 10:00 a.m. to 8:00 p.m., 
Tuesday, Wednesday, Friday, and Saturday 
10:00 a.m. to 5:00 p.m. 
Hawaii State Library 
478 South King Street 
Honolulu, HI 96813 
(808) 586-3535 
Monday, Wednesday, and Friday, 
9:00 a.m. to 5:00 p.m., 
Tuesday and Thursday 9:00 a.m. to 8:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
Pearl City Public Library 
1138 Waimano Home Rd. 
Pearl City, HI 96782 
(808) 455-4134 
Monday.Wednesday 10:00 a.m. to 8:00 p.m., 
Thursday and Saturday 10:00 a.m. to 5:00 p.m., 
Friday and Sunday 1:00 p.m. to 5:00 p.m. 
Pearl Harbor Naval Base Library 
Code 90L 
1614 Makalapa Dr. 
Pearl Harbor, HI 96860-5350 
(808) 471-8238 
Tuesday.Thursday 10:00 a.m. to 7:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
Kesselring Site 
Albany Public Library 
Reference and Adult Services 
161 Washington Ave. 
Albany, NY 12210 
(518) 449-3380 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
Saratoga Springs Public Library 
320 Broadway 
Saratoga Springs, NY 12866 
(518) 584-7860 
Monday.Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
74 Summary 
Schenectady County Library 
99 Clinton Street 
Schenectady, NY 12305 
(518)388-4511 
Monday-Thursday, 9:00 a.m. to 9:00 p.m., 
Friday and Saturday, 9:00 a.m. to 5:00 p.m., 
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Sunday 1:00p.m. to 5:00p.m. 
Other Locations 
Main Library 
University of Arizona 
Tucson, AZ 85721 
(602) 621-6421 
Monday-Thursday 7:30 a.m. to 1:00 a.m., 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 11:00 am. to 1:00a.m. 
Main Library 
University of California at Irvine 
Government Publications Receiving Dock 
Irvine, CA 92717 
(714) 824-6836 
School Hours: 
Monday-Thursday 8:00 a.m. to 1:00 a.m., 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 1:00 a.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m., 
Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
Pleasanton Public Library - Reference Desk 
400 Old Bernal Avenue 
Pleasanton, CA 94566 
(510) 462-3535 
Monday and Tuesday 1:00 p.m. to 8:00 p.m., 
Wednesday 10:00 a.m. to 8:00 p.m., 
Thursday 10:00 a.m. to 6:00 p.m., 
Closed Friday 
Saturday and Sunday 1:00 p.m. to 5:00 p.m., 
San Diego Public Library 
820 "E" Street 
San Diego, CA 92101 
(619) 236-5867 
Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Denver Public Library 
1357 Broadway 
Denver, CO 80203 
(303) 640-8845 
Monday-Wednesday 10:00 a.m. to 9:00 p.m., 
Thursday-Saturday 10:00 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
George A. Smathers Libraries, Library West 
University ot Florida Library, Room 241 
P.O. Box 117001 
Gainesville, FL 32611-7001 
(904) 392-0367 
Monday-Thursday 8:00 a.m. to 9:30 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Sunday 2:30 p.m. to 9:30 p.m. 
Atlanta Public Library 
1 Margaret Mitchell Square 
Atlanta, GA 30303 
(404) 730-1700 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Reese Library 
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Augusta College 
2500 Walton Way 
Augusta, GA 30904-2200 
(706) 737-1744 
School Hours: 
Monday-Thursday 7:45 a.m. to 10:30 p.m., 
Friday 7:45 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:30 p.m. to 9:30 p.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Chatham-Effingham-Liberty 
Regional Library 
2002 Bull Street 
Savannah, GA 31401 
(912) 652-3600 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Parks Library 
Iowa State University 
Government Publications Department 
Ames, IA 50011-2140 
(515) 294-3642 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 10:00 p.m., 
Saturday 10:00 a.m. to 10:00 p.m., 
Sunday 12:30 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 12:30 p.m. to 5:00 p.m., 
Sunday 12:30 p.m. to 10:00 p.m. 
Boise Public Library 
715 South Capitol Boulevard 
Boise, ID 83702 
(208) 384-4023 
Monday and Friday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m., 
Saturday and Sunday 12:00 noon to 5:00 p.m. 
Idaho State Library 
325 West State Street 
Boise, ID 83702 
(208) 334-2152 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Shoshone-Bannock Library 
Bannock and Pima Streets, HRDC Building 
Fort Hall, ID 83203 
(208) 238-3882 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Idaho Falls Public Library 
457 Broadway 
Idaho Falls, ID 83402 
(208) 529-1462 
Monday-Thursday 9:00 a.m. to 9:00 p.m, 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:30p.m. to 5:30p.m. 
University of Idaho Library 
Rayburn Street 
Moscow, ID 83844-2353 
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(208) 885-6344 
Monday-Friday 8:00 a.m. to 12:00 midnight, 
Saturday 9:00 a.m. to 12:00 midnight, 
Sunday 10:00 a.m. to 12:00 midnight 
Pocatello Public Library 
812 East Clark Street 
Pocatello, ID 83201 
(208) 232-1263 
Monday-Thursday 9:30 a.m. to 8:00 p.m, 
Friday and Saturday 9:30 a.m. to 5:30 p.m. 
Twin Falls Public Library 
434 Second Street East 
Twin Falls, ID 83301 
(208) 733-2964 
Monday, Friday, and Saturday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m. 
Summary 75 
Main Library, Third Floor 
University of Illinois 
801 South Morgan, Mail Code 234 
Chicago, IL 60607 
(312) 413-2594 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 pm., 
Sunday 1:00p.m. to 9:00p.m. 
Documents Library, 200-D 
University of Illinois 
1408 W. Gregory Drive 
Urbana, IL 61801 
(217) 244-2060 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 pm. to 12:00 midnight 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Engineering Library 
Purdue University 
West Lafayette, IN 47907 
(317) 494-2871 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 8:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Manhattan Public Library 
Julliette and Poyntz 
Manhattan, KS 66502 
(913) 776-4741 
Monday-Friday 9:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Massachusetts Institute of 
Technology Science Library 
160 Memorial Drive Building 14 
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Cambridge, MA 02139 
(617) 253-5685 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday and Saturday 8:00 a.m. to 8:00 p.m., 
Sunday 12:00 noon to 12:00 midnight 
O'Leary Library 
University of Massachusetts 
1 University Ave 
Lowell, MA 01854 
(508) 934-3205 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 1:00 pm. to 12 midnight 
Summer Hours: 
Monday-Friday 8:30 a.m. to 9:00 p.m., 
Sunday 2:00 p.m. to 7:00 p.m. 
Worcester Public Library 
3 Salem Square 
Worchester, MA 01608 
(508) 799-1655 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:30 p.m. 
Bethesda Public Library 
7400 Arlington Road 
Bethesda, MD 20814 
(301) 986-4300 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Gaithersburg Regional Library 
18330 Montgomery Village Avenue 
Gaithersburg, MD 20879 
(301) 840-2515 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Hyattsville Public Library 
6530 Adelphi Road 
Hyattsville, MD 20782 
(301) 779-9330 
Monday.Thursday 10:00 a.m. to 9:00 p.m., 
Friday 10:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ann Arbor Public Library 
343 South 5th Avenue 
Ann Arbor, MI 48104 
(313) 994-2335 
Monday 10:00 a.m. to 9:00 p.m., 
Tuesday.Friday 9:00 a.m.4o 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00p.m. to 5:00 p.m. 
Zanhow Library 
Saginaw Valley State University 
7400 Bay Road 
University Center, MI 48710 
(517) 790-4240 
School Hours: 
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Monday.Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 4:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 9:00 p.m. 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 10:30 p.m., 
Friday 8:00 a.m. to 4:30 p.m., 
Saturday 10:00 a.m. to 2:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ellis Library 
University of Missouri 
Columbia, MO 65201 
(314) 882-0748 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 11:00 p.m., 
Saturday 9:00 a.m. to 9:00 p.m., 
Sunday 12:00 noon to 1:00a.m. 
Summer Hours: 
Monday and Thursday 8:00 a.m. to 8:00 p.m., 
Tuesday, Wednesday, and Friday 8:00 a.m. to 5:00 p.m., 
Saturday 12:00 noon to 5:00 p.m. 
Curtis Laws Wilson Library 
University of Missouri Library 
Rolla, MO 65401-0249 
(314) 341-4227 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:30 p.m., 
Saturday 8:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
D.H. Hill Library 
North Carolina State University 
PO. Box 7111 
Raleigh, NC 27695-7111 
(919) 515-3364 
School Hours: 
Monday-Thursday 7:00 a.m. to 1:00 a.m., 
Friday 7:00 a.m. to 9:30 p.m., 
Saturday 9:30 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 1:00 a.m. 
Summer Hours: 
Monday-Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 6:00 p.m., 
Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 11:00 p.m. 
76 Summary 
Omaha Public Library 
215 S 15th Street 
Omaha. NE 68102 
(402)444-4800 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:00p.m. to 5:00p.m. 
General Library 
University of New Mexico 
Albuquerque, NM 87131-1466 
(505) 277-5441 
School Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
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Friday 8:00 a.m. to 5:00 p.m., 
Saturday and Sunday 12:00 noon to 4:00 p.m., 
Summer Hours: 
Monday-Friday 8:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
U.S. DOE Community Reading Room 
1450 Central Avenue, Suite 101 
MS C314 
Los Alamos, NM 87544 
(505) 665-2127 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Lockwood Library 
State University of New York-Buffalo 
Buffalo, NY 14260-2200 
(716) 645-2816 
School Hours: 
Monday-Thursday 8:00 a.m. to 10:45 p.m., 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 pm. to 9:00p.m., 
 
Summer Hours: 
Monday, Wednesday, Thursday and 
Friday 9:00 a.m. to 6:00 p.m., 
Tuesday 9:00 a.m. to 10:00 p.m. 
Sunday 1:00 p.m. to 9:00 p.m. 
Engineering Library 
Cornell University 
Carpenter Hall, Main Floor 
Ithaca, NY 14853 
(607) 255-5762 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 11:00 p.m., 
Summer Hours: 
Monday-Friday 8:00 a.m. to 6:00 p.m., 
Saturday 12:00 noon to 6:00 p.m. 
Cardinal Hayes Library 
Manhattan College 
4531 Manhattan College Parkway 
Riverdale, NY 10471 
(718) 920-0100 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 6:30 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 11:00 p.m., 
Summer Hours: 
Monday-Thursday 8:30 a.m. to 6:30 p.m., 
Friday 8:00 a.m. to 4:00 p.m. 
Brookhaven National Laboratory 
25 Brookhaven Avenue, Building 477 A 
PO. Box 5000 
Upton, NY 11973-5000 
(516) 282-3489 
Monday-Friday 8:30 a.m. to 9:00 p.m., 
Saturday and Sunday 9:00 a.m. to 5:00 p.m. 
Columbus Metropolitan Library 
96 South Grant Avenue 
Columbus, OH 43215 
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(614) 645-2710 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Kerr Library 
Oregon State University 
Corvallis, OR 97331-4905 
(503) 737-0123 
Monday-Friday 7:45 a.m. to 12:00 midnight, 
Saturday and Sunday 10:00 a.m. to 12:00 mid- 
night, 
Summer Hours: 
Monday- Friday 7:45 a.m. to 9:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 10:00 to 9:00 p.m. 
Brantford Price Millar Library 
Portland State University 
934 S.W. Harrison 
Portland, OR 97201 
(503) 725-4617 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 10:00 a.m. to 10:00 p.m., 
Sunday 11:00 a.m. to 12:00 midnight 
Pattee Library 
Pennsylvania State University 
University Park, PA 16801 
(814)865-2112 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 8:00 a.m. to 9:00 p.m., 
Sunday 1:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Thursday 7:45 a.m. to 10:00 p.m., 
Friday 7:45 a.m. to 9:00 p.m., 
Saturday 8:00 a.m. to 9:00 p.m., 
Sunday 1:00p.m. to 10:00p.m. 
Narragansett Public Library 
35 Kingston Road 
Narragansett, RI 02882 
(401) 789-9507 
Monday 10:00 a.m. to 9:00 p.m., 
Tuesday-Friday 10:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
(Saturday hours September to May only) 
Charleston County Main Library 
404 King Street 
Charleston, SC 29403 
(803) 723-1645 
Monday-Thursday 9:30 a.m. to 9:00 p.m., 
Friday-Saturday 9:30 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 5:00 p.m. 
South Carolina State Library 
1500 Senate Street 
Columbia, SC 29201 
(803) 734-8666 
Monday-Friday 8:15 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 1:00 p.m. 
Clinton Public Library 
118 South Hicks Street 
Clinton, TN 37716 

Page 57 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmenta...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



(615) 457-0519 
Monday and Thursday 10:00a.m. to 8:00p.m., 
Tuesday, Wednesday, Friday, and 
Saturday 10:00 a.m. to 5:00 p.m. 
Harriman Public Library 
601 Walden Street 
Harriman, TN 37748 
(615) 882-3195 
Monday-Thursday 9:00 a.m. to 5:00 p.m., 
Friday and Saturday 9:00a.m. to 1:00p.m. 
Summary 77 
Kingston Public Library 
1000 Bradford Way Building #3 
Kingston, TN 37763 
(615) 376-9905 
Monday and Thursday 10:00 a.m. to 7:30 p.m., 
Tuesday, Wednesday, and 
Friday 10:00 a.m. to 5:30 p.m., 
Saturday 10:00 a.m. to 2:00 p.m. 
Lawson McGhee Public Library 
500 West Church Avenue 
Knoxville, TN 37902 
(615) 544-5750 
Monday-Thursday 9:00 a.m. to 8:30 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
Oak Ridge Public Library 
Civic Center 
Oak Ridge, TN 37830 
(615) 482-8455 
Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday 10:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Oliver Springs Public Library 
607 Easterbrook Avenue 
Oliver Springs, TN 37840 
(615) 435-2509 
Tuesday-Thursday 2:00 p.m. to 4:00 p.m., 
Saturday 9:00 a.m. to 12:00 midnight 
Rockwood Public Library 
117 North Front Avenue 
Rockwood, TN 37854 
(615) 354-1281 
Monday, Wednesday, Friday. and 
Saturday 10:00 a.m. to 5:00 p.m., 
Tuesday and Thursday 10:00 a.m. to 8:00 p.m. 
General Library 
University of Texas 
PCL 2.402X 
Austin, TX 78713 
(512) 495-4262 
School Hours: 
Monday-Friday 8:00 a.m. to 12:00 midnight, 
Saturday 9:00 a.m. to 12:00 midnight, 
Sunday 12:00 noon to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 10:00 p.m., 
Saturday 9:00 a.m. to 10:00 p.m., 
Sunday 12:00 noon to 10:00 p.m. 
Evans Library 
Texas A&M University, MS 5000 
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College Station, TX 77843-5000 
(409) 845-8850 
School Hours: 
Monday-Thursday 7:00 a.m. to 12:00 midnight, 
Friday 7:00 a.m. to 7:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00p.m. to 11:00p.m., 
Summer Hours: 
Monday.Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 7:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 11:00p.m. 
Marriott Library 
University of Utah 
Salt Lake City, UT 84112 
(801) 581-8394 
School Hours: 
Monday-Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 a.m. to 8:00 p.m., 
Saturday 9:00 a.m. to 8:00 p.m., 
Sunday 11:00a.m. to 11:00p.m. 
Summers Hours: 
Monday-Thursday 7:00 a.m. to 10:00 p.m., 
Friday 7:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Alderman Library 
University of Virginia 
Charlottesville, VA 22903-2498 
(804) 924-3133 
School Hours: 
Monday.Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 12:00 midnight, 
Summer Hours: 
Monday.Thursday 8:00a.m. to 10:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 10:00 p.m. 
Owen Science & Engineering Library 
Washington State University 
Pullman, WA 99164-3200 
(509) 335-4181 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 12:00 noon to 9:00 p.m., 
Sunday 12:00 noon to l1:00p.m., 
Summer Hours: 
Monday and Thursday 7:30 a.m. to 11:00 p.m., 
Tuesday, Wednesday, and 
Friday 7:30 a.m. to 6:00 p.m., 
Saturday and Sunday 12:00 noon to 6:00 p.m. 
Foley Center 
Gonzaga University 
East 502 Boone Avenue 
Spokane, WA 99258 
(509) 328-4220, extension 3125 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday and Saturday 8:00 a.m. to 9:00 p.m., 
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Sunday 11:00 a.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 7:00 p.m. 
Madison Public Library 
201 W. Mifflin Street 
Madison, WI 53703 
(608) 266-6350 
Monday-Wednesday 8:30 a.m. to 9:00 p.m., 
Thursday and Friday 8:30 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:30 p.m. 
Teton County Public Library 
320 South King Street 
Jackson, WY 83001 
(307) 733-2164 
Monday, Wednesday 
and Friday 10:00 a.m. to 5:30 p.m., 
Tuesday and Thursday 10:00 a.m. to 9:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
78 Summary 

DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and 
Waste Management Programs Final Environmental Impact Statement (User's Guide and Summary)

A USER'S GUIDE TO THE SNF & INEL-EIS

* U.S. Department of Energy Programmatic Spent Nuclear Fuel Management and 
Idaho National Engineering Laboratory Environmental Restoration and Waste Management Pr
Final Environmental Impact Statement 

Introduction

This User's Guide is intended to help you find information in the SNF 
& INEL EIS (that's short for U.S. Department of Energy 
Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Environmental Restoration and Waste 
Management Programs Final Environmental Impact Statement). The 
first section of this Guide gives you a brief overview of the SNF & 
INEL EIS. The second section is organized to help you find specific 
information in the Environmental Impact Statement-whether you're 
interested in a management alternative, a particular site (such as 
 
Hanford), or a discipline (such as land use or water quality). 

Section 1: Overview

Elements of this Environmental Impact Statement

DOE is in the process of making important 
decisions regarding spent nuclear fuel, 
environmental restoration, and waste 
management programs. To address these 
issues, DOE has prepared an Environmental 
Impact Statement: SNF & INEL EIS. 
The SNF & INEL EIS is a three-volume 
document: 
Volume 1-Programmatic (DOE-wide) 

Page 60 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmenta...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



Spent Nuclear Fuel Management: Analyzes 
the potential environmental consequences 
over the next 40 years of alternatives 
related to the transportation, receipt, 
processing, and storage of DOE's spent 
nuclear fuel. 
Volume 2-INEL Environmental 
Restoration and Waste Management (ER & 
WM) Programs: Analyzes the site-specific 
consequences of INEL actions anticipated 
over the next 10 years for waste and spent 
nuclear fuel management and 
environmental restoration. 
Volume 3-Comment Summaries and 
Responses: Summarizes public comments 
on the draft Environmental Impact  
Statement, and provides DOE responses. 
The SNF & INEL EIS has a Summary for 
the entire Environmental Impact Statement, 
and summaries specific to Volume 1 and 
Volume 2. Volumes 1 and 2 each have a 
Purpose and Need for Agency Action 
section. 
The Alternatives section in Volumes 1 and 
2 summarizes and briefly compares the 
features of each alternative being 
considered. As required by the National 
Environmental Policy Act, volumes 1 and 2 
each include a "No-Action" alternative. 
The Affected Environment section in 
Volumes 1 and 2 describes current 
conditions that might be affected by the 
alternatives under consideration: ecology, 
air, water, geology, cultural resources, land 
use, aesthetics, noise, health and safety, 
socioeconomics, transportation, and energy 
and utilities. 
The Environmental Consequences section 
in Volumes 1 and 2 provides an evaluation 
of potential impacts of the alternatives. 
These include total (cumulative) impacts, 
impacts that can't he avoided, short-term 
use of the environment compared to long- 
term productivity resources that would be 
committed, and means to reduce or avoid 
(mitigate) adverse environmental impacts. 
Volume 1 (Programmatic Spent Nuclear 
Fuel Management) contains several site- 
specific appendices, providing detailed 
information on the above subjects at each 
site being considered for spent nuclear fuel 
management: 
  
  Appendix A - Hanford Site 
  Appendix B - INEL 
  Appendix C - Savannah River Site 
  Appendix D - Naval Spent Nuclear Fuel 
               Management 
  Appendix E - Other Generator/Storage 
               Locations 
  Appendix F - Nevada Test Site and Oak 
               Ridge Reservation 
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The remaining Volume 1 appendices 
contain supplemental information: 
  Appendix G - Acronyms/ Abbreviations - 
  Appendix H - Glossary 
  Appendix I - Offsite Transportation of 
               Spent Nuclear Fuel 
  Appendix J - Spent Nuclear Fuel 
               Management 
  Appendix K - Environmental 
               Consequences Data 
  Appendix L - Environmental Justice 
  Appendix M - FEIS Distribution 
Volume 2 (INEL Environmental 
Restoration and Waste Management 
Programs) contains six appendices: 
  Appendix A - Primer on Radioactivity 
               and Toxicology 
  Appendix B - Consultation Letters 
  Appendix C - Information Supponing 
               the Alternatives 
  Appendix D - Acronyms/ Abbreviations 
  Appendix F - Glossary 
  Appendix F - Technical Methodologies 
               and Key Data 
Volume 3 summarizes comments on the 
Draft Environmental Impact Statement that 
were received during the public comment 
period, and provides DOE responses to 
those comments. The Introduction to 
Volume 3 also includes discussions of: 
    - How public comments influenced 
      selection of the preferred alternatives 
    - The extent to which public comments 
      resulted in changes to the 
      Environmental Impact Statement 
    - How to find specific comment 
      summaries and responses in Volume 3. 
In Volume 3, individual public comments 
are summarized, grouped with others that 
are similar, and organized into nine topical 
sections, called response sections. The 
response sections are: 
    1.Preference for Alternatives 
    2.NEPA-Related Comments 
    3.Policy 
    4.Proposed Action and Alternatives 
    5.Technical Issues 
    6.Spent Nuclear Fuel Management 
      Specific 
    7.INEL ER&WM Programs Specific 
    8.Naval Program Specific 
    9.Miscellaneous 
Also in Volume 3 are three appendices to 
help the reader locate specific comment 
summaries and responses. If you made a 
comment, you can find DOE's response in 
Volume 3 with the help of these appendices. 

How do I find a response to my comment on the

Draft EIS? 

Page 62 of 72EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmenta...

9/15/2006file://U:\Wells-Pu238%20EIS\References\Chapter%20References\DOE%201995%20DOE%2...



1. Turn to Appendix A in Volume 3 and find 
   your name (or organization or agency), 
   and note the comment document number 
   assigned to your comment. 
2. In the same entry, find the response 
   section number where the response to the 
   comment is located. 
3. Turn to the Table of Contents in Volume 
   3 under the heading Comment 
   Summaries and Responses, where 
   response section numbers are listed in 
   numerical order, to find the page on 
   which the response section number that 
   applies to the comment appears. 
4. Turn to the appropriate page to find a 
   response to a summary of the comment. 
Example: 
1. The first alphabetical entrant, Dinah 
   Abbott, has been assigned comment 
   document number 615. 
2. Ms. Abbott's first entry is for response 
   number 01.01.01.01-(005); four other 
   response numbers are applicable to her 
   comments. 
3. That first entry is in Section 1.1.1.1, 
   entitled "Action alternatives" under 
   Specific Preferences for SNF 
   Management Alternatives. 
4. Section 1.1.1.1 begins on page 1-1. 
   The selected entry for Ms. Abbott is 
   Response 005 in that section and is 
   located on page 1-2. 

Information

A complete copy of the SNF & INEL EIS and a list of reference 
documents are available in public reading room and information 
locations. Their addresses are included in the Summary. For 
further information on the SNF & INEL EIS or to request 
additional copies, call or contact: 
Office of Communications 
Bradley P. Bugger 
DOE Idaho Operations Office 
850 Energy Drive, MS 1214 
Idaho Falls, ID 83403-3189 
(208) 526-0833 

Section 2: Finding Answers to

Your Questions 
The SNF & INEL EIS has various tools that 
are intended to make the reader's job easier. 
Volumes 1 and 2 of the SNF & INEL EIS 
each have a table of contents, an index to 
topics (section 8 of each volume), and a 
glossary that defines terms (Appendix H in 
Volume 1, and Appendix E in Volume 2). 
The SNF & INEL EIS also has a separate 
Summary for the entire Environmental 
Impact Statement, and summaries specific 
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to Volume 1 and Volume 2. Volume 3 has a 
table of contents and an introduction. 
The following pages provide information 
on major topics (such as sites evaluated, 
health and safety, and jobs), including 
directions for finding these topics in the 
SNF & INEL EIS. 

How is the SNF & INEL EIS structured for

detail? 
DOE has structured the SNF & INEL EIS in 
a way that enables readers to study the 
results in varying levels of detail. Readers 
interested in the broad picture will probably 
have their needs met by the Summary. 
Readers interested in the details of how 
analyses were performed will find that 
infonnation in the various appendices. The 
main sections of Volumes 1 and 2 contain 
an intermediate level of detail. 
Figure INEL structure  

Where do 1 find more information on how spent

nuclear fuel is currently managed? 
DOE is currently responsible for spent 
nuclear fuel at various sites across the 
country. Most of this fuel is currently stored 
at three locations: Hanford Site, the INEL, 
and the Savannah River Site. The sites are 
discussed in Volume 1 and its appendices. 
Five sites are considered for management 
of naval spent nuclear fuel only (as detailed 
in Appendix D of Volume 1). 
DOE manages over 100 different types of 
spent nuclear fuel. The SNF & INEL EIS 
examines ways to safely manage spent 
nuclear fuel, given certain "programmatic 
considerations" such as current facilities, 
technologies, transportation modes, safety 
and security measures, and state and 
Federal agreements. 
The following table indicates where 
information on spent nuclar fuel 
management is found in Volume of the  
SNF & INEL EIS. Volume 2 discusses 
2.2. 
Programmatic Spent Nuclear Fuel Management - Volume I 
For Information About...                                   See... 
                               Spent Fuel Management      Section 1.1.2; Section 2.3 of
                               Program (inventory, types, Appendices A,B, C, and F; 
                               storage)                   Section 2 of Appendices E & J
DOE 
                               Technologies for           Section 1.1.3; Sections 3 and
                               Management ot Spent        of Appendix J  
                               Fuel 
                               Traffic and Transportation Appendix I; Sections 4.11 and
                                                          5.11 of Appendices A,B,C, and
                               Spent Fuel Management      Section 2.4 of Appendix D; 
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Naval Nuclear                                             Attachment D of Appendix D  
Propulsion Program 
                               Traffic and Transportation Section 4 of Appendix D; 
                                                          Attachment A of Appendix D 

Where do I find more information on applicable

laws and regulations? 
Laws and regulations applicable to the SNF 
& INEL EIS include Federal laws, 
Executive Orders, and DOE regulations, as 
well as the state and local laws applying to 
each site. These laws address a range of 
issues, from radioactive and hazardous 
waste management to endangered species, 
transportation, and health and safety. 
Programmatic Spent Nuclear Fuel Management - Volume I 
For Information About...               See... 
Federal Laws and Regulations           Sections 3.3.7 and 7.1.1 
Executive Orders                       Section 7.1.2 
DOE Regulations and Orders             Sections 7.1.3 
Transportation Regulations             Section 7.1.4; Section 2 of Appendix I 
Hanford Site                           Section 2.2 of Appendix A 
INEL                                   Section 2.2 of Appendix B 
Savannah River Site                    Section 2.2 of Appendix C 
Nevada Test Site            .          Section 2.2 of Appendix F 
Oak Ridge Reservation                  Section 2.2 of Appendix F 
Naval Sites                            Section 2.3 of Appendix D  
INEL ER & WM Programs - Volume 2 
For More Information About...          See Section... 
ER & WM Regulatorv Framework              2.2.11 
Federal Laws and Regulations              7.2.1 
Executive Orders                          7.2.2 
DOE Orders and Regulations                     7.2.3 
Idaho Laws and Regulations                      7.2.4 
INEL Compliance/Permits                           7.2.5 and 7.3 

Where do I find more information on the major

issues addressed in the EIS? 
See sections 1 and 2 of Volumes I and 2 of 
the SNF & INEL EIS. 
Programmatic Spent Nuclear Fuel Management - Volume 1 
For Information About...                                 See Section... 
Overview of DOE Spent Nuclear Fuel Management            1.1 
Related National Environmental Policy Act Documents      1.2 
Scope of Volume 1                                        1.3 
Purpose and Need for Agency Action                       2 
INEL ER & WM - Volume 2 
For Information About                                    See Section... 
Content and Scope of Volume 2                             2.1.1 and 2.1.2 
Related National Environmental Policy Act Documents       2.1.3 
INEL                                                       2.2.1 and 2.2.2 
History and Current Mission                                   2.2.3 
Major Facility Areas                                          2.2.4 
Spent Nuclear Fuel                                            2.2.5 
Environmental Restoration                                     2.2.6 
Waste Management                                              2.2.7 
Technology Development                                        2.2.9 
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Where do I find information on the sites being

considered for spent nuclear fuel management? 
The SNF & INEL EIS considers ten 
potential sites for management of spent 
nuclear fuel: five DOE sites and (for 
management of naval spent nuclear fuel 
only) five naval sites. There are about 50 
other sites where spent nuclear fuel is 
generated or stored (for example, university 
research reactors). 
The following tables show you where to 
find information on proposed alternatives; 
site conditions; potential impacts of the 
proposed alternatives, including potential 
accidents and natural hazards; and proposed 
methods for reducing the impacts. 

Where do I find information on Volume 1

alternatives? 
Programmatic Spent Nuclear Fuel 
Management-Volume 1 
Five alternatives are considered for spent 
nuclear fuel management: 
1. No Action 
2. Decentralization 
3. 1992/93 Planning Basis 
4. Regionalization 
5. Centralization 
The following five tables show where to  
locate information in Volume 1 about each  
of these alternatives. Each table shows  
where you can find information about the  
effects of an alternative on sites being  
considered for spent fuel management. 
For a discussion of alternatives that were 
eliminated from further evaluation, see  
Section 3.2 and Appendix  
D-Section 3.6. 
No Action- Under this alternative, DOE would take minimum actions 
required for safe and secure management of spent nuclear fuel at, 
or close to, the generation site or current storage locations. 
Figure No ActionDecentralization- Under this alternative, DOE would manage all existing
and projected spent nuclear fuel inventories at one DOE site until ultimate 
disposition. 
Figure Decentralization1992/93 Planning Basis- Under this alternative, DOE would transp
and store newly generated spent fuel at INEL or Savannah River Site.  
DOE would consolidate some existing fuels at INEL. 
Figure 1992/93 Planning BasisRegionalization- Under Regionalization 4A, the preferred a
DOE would distribute spent nuclear fuel among DOE sites primarily  
on the basis of fuel type. Under Regionalization 4B, DOE would distribute spent 
nuclear fuel among DOE sites primarily on the basis of location; sites west  
of the Mississippi River would ship to a western regional site, and sites east 
of the Mississippi would ship to an eastern regional site. All naval spent  
nuclear fuel would be examined and stored at either the western or eastern  
regional site. 
Figure RegionalizationCentralization- Under this alternative, DOE would manage all exis
and projected spen nuclear fuel inventories at one DOE site until ultimate 
disposition.  
Figure Centralization 
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What is the preferred alternative for Volume 1?

In compliance with the National 
Environmental Policy Act, DOE has 
identified its preferred alternatives in the 
Final Environmental Impact Statement. 
The preferred alternative for Volume 1 is 
Regionalization 4A. See the beginning of 
Chapter 3 of Volume 1 for an explanation 
of how this altetnative was chosen. 

Where do I find information on Volume 2

alternatives? 
INEL ER & WM Programs- 
Volume 2 
Four alternatives are evaluated in 
Volume 2: 
1. No Action-Complete all near-tetrm 
   actions identified and continue operating 
   most existing facilities. 
2. Ten-Year Plan-Complete identified 
   projects and initiate new projects to 
   enhance cleanup, manage INEL waste 
   and spent nuclear fuel, prepare waste for 
   disposal, and develop technologies for 
   the ultimate disposition of spent nuclear 
   fuel. 
3. Minimum Treatment, Storage, and 
   Disposal (TSD)-Minimize TSD 
   activities at the INEL. Conduct 
   minimum cleanup and decontamination 
   and decommissioning prescribed by 
   regulation. Transfer spent nuclear fuel 
   and waste from environmental restoration 
   activities to another site. 
4. Maximum TSD-Expand TSD activities 
   at the INEL to accommodate waste and 
   spent nuclear fuel from DOE facilities. 
   Conduct maximum cleanup and 
   decontamination and decommissioning. 
Appendix C contains infoimation 
supporting the alternatives, including 
project summaries. Alternatives eliminated 
from further evaluation are discussed in 
Section 3.2. 
The following table shows where to find 
information in Volume 2 about the four 
alternatives, including their impacts. 
Alternatives evaluated in Volume 2 
Alternative    Description   Comparison              Impacts* 
                                  of Impacts 
                                             5.1     5.7      5.13.2 
                                             5.2.2   5.8.2    5.14.3 
                                             5.3.2   5.9.2    5.15 
               2.1.1          3.3 
                                             5.4.2   5.10     5.16 
No Action      3.1            Table 3.3-1    5.5.2   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 
                                             5.1     5.7      5.13.3 
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                2.1.1          3.3           5.2.3   5.8.3    5.14.4 
                                             5.3.3   5.9.3   5.15 
Ten-Year Plan   3.1            Table3.3-1    5.4.3   5.10    5.16 
                                             5.5.3   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 
                                             5.1      5.7     5.13.4 
                                             5.2.4   5.8.4    5.14.5 
               2.1.1          3.3 
                                             5.3.4   5.9.4   5.15 
Minimum TSD    3.1            Table 3.3-1    5.4.4   5.10    5.16 
                                             5.5.4   5.11.2 
                                             5.6.2   5.12 
------------------------------------------------------------------------ 
                                            5.1      5.7       5.13.5 
                                            52.5     5.8.5     5.14.6 
               2.1.1          3.3 
                                            53.5     5.9.5   5.15 
Maximum TSD    3.1            Table 3.3-1   5.4.5     5.10    5.16 
                                            5.5.5   5.11.2 
                                            5.6.2   5.12 
------------------------------------------------------------------------ 
Note: Indexed according to sections and tables. 
*Subjects addressed in this column, for each alternative are: introduction, land use,  
 housing, cultural resources, scenic resources, geology, air, water, ecology, noise, t 
 transportation, health and safety, services, accidents, cumulative impacts, and unavo 
 environmental effects. 

What is the preferred alternative for Volume 2?

The preferred alternative for Volume 2 is 
essentially the same as the Ten-Year Plan 
alternative, but includes elements of other 
alternatives for some waste types. 
Section 3.4 of Volume 2 discusses this 
preferred alternative, including how it was 
chosen, plans, and potential impacts. 
Under Preferred Alternative - Volume 2 
For information About...                             See Section... 
Preferred Alternative Decision Process               3.4.1 
Conclusions                                          3.4.2 
Spent Nuclear Fuel Management                        3.4.3 
Environmental Restoration                            3.4.4 
Waste Management                                     3.4.5 
                                                    
Environmental Consequences                           3.4.6 
Cumulative Impacts from Connected or Similar Actions 3.4.7 
Unavoidable Adverse Environmental Effects            3.4.8 
Short-Term Use of Environment and Maintenance of     3.4.9 
Long-Term Productivity 
Irretrievable Commitments of Resources               3.4.10 
Potential Mitigation                                 3.4.11 
Environmental Justice                                3.4.12 

Where do I find information on the affected

environment? 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
Affected Environment 
For Information About...                  See... 
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Hanford Site                              Section 4.1 and Appendix A 
INEL                                      Section 4.2 and Appendix B 
Savannah River Site                       Section 4.3 and Appendix C 
Nevada Test Site                          Section 4.4 and Appendix F 
Oak Ridge Reservation                     Section 4.5 and Appendix F 
Naval Sites                               Section 4.6 and Appendix D  
       Puget Sound Naval Shipyard             Section 4.6.1 and Appendix D  
       Norfolk Naval Shipyard             Section 4.6.2 and Appendix D  
       Portsmouth Naval shipyard          Section 4.6.3 and Appendix D  
       Pearl Harbor Naval shipyard        Section 4.6.4 and Appendix D  
       Kesselring Site                    Section 4.6.5 and Appendix D   
Other Generator/Storage Locations         Section 4.7 and Appendix E 

Where can I get more information on the

potential impacts of the alternatives? 
The impacts, or environmental 
consequences, are examined in several 
ways in Volumes 1 and 2 of the SNF & 
INEL EIS: 
      What are the direct impacts under 
       normal, day-to-day conditions? 
      What are the total (cumulative) 
       impacts, when the impacts of the 
       alternatives are added together with 
       the impacts of other, past and 
       reasonably foreseeable projects? 
      Among the identified impacts, 
       which will happen no matter what 
       actions are taken to reduce the 
       unavoidable adverse 
       impacts)? 
      What are the impacts of short-term 
       use weighed against long-term 
       gains? 
      Are there any resources to be used 
       that will not be replaced 
       (irreversible and irretrievable 
       commitment of resources)? 
Information regarding impacts is in 
Appendices A-F of Volume 1 and in the 
sections of Volume I listed in the following 
table. For Volume I, results of the analysis 
of impacts are compiled in Appendix K. 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
                                                1992/93 
                                   Decentral-   Planning     Regional-    Central- 
                      No Action    ization      Basis        ization      ization 
                      3.3.2        3.3.2        3.3.2        3.3.2          3.3.2 
 Health and Safety    5.1.2.4      5.1.3.4      5.1.4.2       5.1.5.4        5.1.6.4 
                      5.1.2.5      5.1.3.5      5.1.4.4       5.1.5.S        5.1.6.5 
                      5.3.2.6      5.3.2.6      5.3.2.6       5.3.2.6        5.3.2.6 
                      5.1.2.6      5.1.3.6      5.1.4.6      5.1.5.6          5.1.6.6 
 Transportation       5.3.2.7      5.3.2.7      6.3.2.7      5.3.2.7           5.3.2.7
                      App. I-4.2.1 App. I-4.2.2 App. I-4.2.3 App. I-4.2.4   App. I-4.2.
                      App. I-5.3.1 App. I-5.3.2 App. I-5.3.3 App. I-5.3.4   App. I-5.3.
                      3.3.4        3.3.4        3.3.4        3.3.4          3.3.4 
 Waste Management     5.1.2.3      5.1.3.3      5.1.4.3       5.1.5.3        5.1.6.3 
                      5.3.2.9      5.3.2.9      5.3.2.9       5.3.2.9        5.3.2.9 
                      5.1.2.2      5.1.3.2      5.1.4.2      5.1.5.2            5.1.6.2
 Energy and Utilities 5.3.2.8      5.3.2.8      5.3.2.8      5.3.2.8        5.3.2.3 
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                      3.3.3        3.3.3        3.3.3        3.3.3          3.3.3 
 Jobs and Housing     5.1.2.1      5.1.3.1      5.1.4.1      5.1.5.1        5.1.6.1 
                      5.3.2.2      5.3.2.2      5.3.2.2      5.3.2.2        5.3.2.2 
 Radiological         5.1.2.4      5.1.3.4      5.1.4.4      5.1.5.4        5.1.6.4 
 Nonradiological      5.1.2.5      5.1.3.5      5.1.4.5      5.1.5.5        5.1.6.5 
 (Chemical) 
 Note: Indexed according to sections and appendices. 
Programmatic Spent Nuclear Fuel Management (Volume 1) - 
Impacts 
For Information About..                            See... 
Environment 
    Water                                          Sections 5.2.6 and 5.3.2.4 and Appen
    Air                                            Sections 5.2.5 and 5.3.2.3 and Appen
    Ecology                                        Sections 5.2.7 and 5.3.2.5 and Appen
    Geology                                        Section  5.2.4 and Appendices A-D, F
    Noise                                          Section  5.2.8 and Appendices A-D. F
    Scenic                                         Section  5.2.3 and Appendices A-D. F
Cultural Resources                                 Section 5.2.2 and Appendices A-D, F
Land Use                                           Sections 5.2.1 and 5.3.2.1 and Appen
Energy and Utlities                                Sections 5.1.1.2.5.2.9. and 5.3.2.8 
                                                   Appendices A-D, F 
Missions 
    DOE                                            3.3.5.1 
    Navy                                           3.3.5.2 

What steps could be taken to reduce the

impacts? 
Volumes 1 and 2 of the SNF & INEL EIS 
include information on possible methods to 
reduce, or minimize, the impacts of the 
alternatives; this information is called 
possible mitigation measures. 
Programmatic Spent Nuclear Fuel Management (Volume I) - 
Reduction of Impacts 
For Information About...             See... 
Health and Safety                    Section 5.7.10 and Appendices A,C,D 
Traffic and Transportation           Section 5.7.9 and Appendices A-C 
Cultural Resources                   Section 5.7.3 and Appendices A-C 
Accidents                            Section 5.7.12 and Appendices A-D 
Jobs and Housing                     Section 5.7.2 and Appendices A,C 
Site Utilities/Support Services      Section 5.7.11 and Appendices A-D, F 
Environment 
       Water                         Section 5.7.6 and Appendices A,C 
       Air                           Section 5.7.5 and Appendices A,C 
       Ecology                       Section 5.7.7 and Appendices A,C 
       Soils/Geology                 Section 5.7.4 and Appendices A,C 
       Pollution Prevention          Section 5.7.1 and Appendices A-D 
       Noise                         Section 5.7.8 and Appendices A-D 

What about the affected environment, potential

impacts, and mitigation measures at INEL? 
The following table shows where (in Volume 2) 
you can find information on these subjects with 
regard to INEL's ER & WM Programs. 
Technical methodologies and key data used in 
analyses for Volume 2 are in Appendix K 
INEL ER & WM Programs (Volume 2) 
                    Affected Environment           Impacts                       Reduct
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                                                                                 Impact
Health and Safety   4.12: F-4                  3.3.11,5.12,5.15.8; F-4       5.19.8 
Traffic and         4.11                       3.3.10,5.11,5.15.7            5.19.7 
Transportation 
Cultural Resources  4.4                        3.3.3,5.4,5.15.3,5.16.1       5.19.1 
Land Use            4.2                        3.3.1,5.2,5.15.1              not identi
Jobs and Housing    4.3; F-1                   3.3.2,5.3,5.15.2; F-1         not identi
Accident            not identified             3.3.13,5.14; F-5              5.19.10 
Environment 
   Water             4.8; F-2                  3.3.7,5.8,5.15.5,5.16.4;F-2   5.19.5 
   Air               4.7; F-3                  3.3.6,5.7,5.15.4,5.16.3;F-3   5.19.4 
   Ecology           4.9                       3.3.8,5.9,5.15.6,5.16.5       5.19.6 
   Geology           4.6; F-2                  3.3.5,5.6; F-2                5.19.3 
   Noise             4.10                      3.3.9,5.10                    not identi
   Scenic            4.5                       3.3.4,5.5,5.16.2              5.19.2 
Facilities/Services 
   INEL Services     4.13                      3.3.12,5.13                   5.19.9 
   Energy and        4.13                      5.13                          5.19.9 
Note: Indexed according to sections and appendices. 

Where do I find information on environmental

justice? 
In accordance with Executive Order 12898, DOE assessed the potential 
for disproportionately high and adverse consequences on minority 
populations and low-income populations under the alternatives being 
considered in Volumes 1 and 2 of the SNF & INEL EIS.  DOE 
concluded that none of the alternatives being considered in either 
volume would have such adverse consequences for any segment of the 
population, minorities or low-income communities included. 
Programmatic Spent Nuclear Fuel Management (Volume 1) 
  For Information About...                     See... 
  Environmental Justice                        Section 5.8 and Appendix L 
       Public Comment                           Section L-2 of Appendix L 
       Community Characteristics                Section L-3 of Appendix L 
       Assessment                               Section L-4 of Appendix L 
       Conclusions                              Section L-5 of Appendix L 
INEL ER & WM Programs (Volume 2) 
  For Information About...                    See Section... 
  Environmental Justice                         5.20 
       Public Comment                           5.20.1 
       Community Characteristics                5.20.2 
       Assessment                               5.20.3 
       Issues Raised by Shoshone-Bannock Tribes 5.20.4 
       Conclusion                               5.20.5 

For further information on the SNF & INEL EIS or to request

additional copies, call or contact: 
Office of Communications 
Bradley P. Bugger 
DOE Idaho Operations Office 
850 Energy Drive, MS 1214 
Idaho Falls, ID 83403-3189 
(208) 526-0833 
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1. INTRODUCTION 

      
     The U.S. Department of Energy (DOE) is evaluating its options for two separate but re
decisions pertinent to the management of the spent nuclear fuel (SNF) for which the DOE is
a result, this Environmental Impact Statement (EIS) is divided into two parts.  Volume 1 i
programmatic (DOE-wide) approaches to the management of DOE's SNF;  Volume 2 discusses sit
approaches for environmental restoration and waste management activities at the Idaho Nati
Laboratory, including SNF management.  This EIS has been prepared in accordance with the N
Environmental Policy Act and its applicable implementing regulations (40 CFR Parts 1500-15
CFR Part 1021). 
     The DOE's proposed action for Volume 1 is to safely, efficiently, and responsibly man
and projected quantities of DOE's SNF through the year 2035, pending ultimate disposition.
been developed to support DOE's decisionmaking on the most appropriate location for implem
strategies for managing DOE's SNF until its ultimate disposition is determined and impleme
planning purposes, it has been assumed that decisions regarding ultimate disposition strat
long as 40 years to implement.  The general environmental consequences of managing SNF in 
configurations at various sites are summarized in this volume.   
     Volume 1 is supported by site-specific appendices (under separate cover) that provide
information on the consequences of management activities under each alternative at the Han
(Appendix A); Idaho National Engineering Laboratory (Appendix B); Savannah River Site 
(Appendix C); naval SNF management facilities, including management of naval SNF at DOE fa
(Appendix D); other generator/storage sites (Appendix E); and the Oak Ridge Reservation an
Test Site (Appendix F).  This EIS does not select site-specific technical management optio
Appendices A through F.  The management options are representative of potential activities
sites under consideration. 
     Volume 2 addresses the Environmental Restoration and Waste Management Programs at the
National Engineering Laboratory.  DOE objectives for the next 10 years are to mitigate the
operations through environmental restoration and to treat, store, or dispose of waste at t
Engineering Laboratory in a way that minimizes future adverse impacts. 
     Volume 3 summarizes the comments that DOE received on the Draft EIS during the public
period and provides responses to those comments.  Volume 3 also discusses the extent to wh
comments resulted in changes to this EIS and describes how to find specific comment summar
responses. 
__________________ 
a. The Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National 
Laboratory Environmental Restoration and Waste Management Programs Environmental Impact St
EIS) 
__________________ 
 

1.1 Overview of Spent Nuclear Fuel in the DOE Complex 

     This section is an introduction to the nature, types, and quantities of DOE SNF; the 
and storage of SNF; and the current program structure as it existed in April 1995.  This s
what SNF is not included in this EIS as DOE SNF.   
 

1.1.1 What is Spent Nuclear Fuel 

     Nuclear reactors use a process called fission to generate heat to produce electricity
power to propel Navy ships and submarines.  Production reactors have been used to produce 
materials at DOE facilities and radioisotopes for industrial and medical use.  Some colleg
government facilities, and commercial establishments use nuclear reactors for research and
purposes, as well.  Fuel that has been withdrawn from a nuclear reactor following irradiat
elements of which have not been separated, is called spent nuclear fuel, or SNF.  The EIS 
uranium/neptunium target materials, blanket subassemblies, pieces of fuel, and debris.  Co
fuel/targets (that is, fuel/targets with radiation levels low enough to permit handling wi
remote operations), even though slightly irradiated, are not included.  This material will
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along with the other excess nuclear materials. 
 

1.1.1.1 Configuration of Nuclear Fuel. 

The fuel in a nuclear reactor consists of fuel assemblies 
that may range in number from one to several hundred, depending upon the reactor size and 
reactor and fuel assemblies.  Fuel assemblies are constructed in many configurations, but 
consist of the fuel matrix, cladding, and structural hardware. 
     The fuel matrix contains the fissionable material (typically uranium oxide or uranium
matrix form is typically plates or cylindrical pellets.  For gas-cooled reactors, the matr
particles.  The cladding is the encapsulation (typically zirconium, aluminum, or stainless
the fuel, confining and protecting it.  For gas-cooled reactors, this may be a ceramic coa
particles. 
     The structural parts of a fuel assembly hold fuel in the proper configuration and dir
(typically water) over the fuel.  Structural hardware is generally nickel alloys, stainles
aluminum, or, for gas-cooled reactors, graphite.  The size of a fuel assembly ranges from 
kilogram (2.2 pounds) and a length of less than 1 meter (3 feet) to a weight of more than 
(1,000 pounds) and a length of more than 3 meters (10 feet).  Figure 1-1 illustrates a rep
element. 
Figure 1-1.  Representative reactor fuel assembly and element. 
 

1.1.1.2 Properties of Spent Nuclear Fuel. 

When it is initially removed from a reactor, SNF is 
highly radioactive.  A fraction of the initial mass of fissionable material (uranium-235 o
converted into fission products, some of which are radioactive with half-lives ranging fro
thousands of years.  At the time of withdrawal from the reactor, most of the radioactivity
fission products with very short half-lives.  The radioactivity from SNF decreases very ra
irradiation.  After 1 year, the levels are about 1 percent of that at the time of removal.
levels have decreased by another factor of 10. 
     The radiation of most concern from SNF is gamma rays.  Although the radiation levels 
high, the gamma-ray intensities are readily reduced by shielding fuel elements with such m
lead, steel, and water.  The thickness of the required shielding is dependent on the energ
source, the desired protection level, and the density of the shielding material.  Typicall
for concrete or lead are much smaller than for water. 
     The radioactivity produces heat, and the assemblies must be cooled for a period of mo
following removal from the reactor to prevent excessive fuel temperatures from being reach
SNF removed from reactors has been stored in water pools for a period of 3 to 18 months fo
transfer to other facilities for storage or processing.  Storage systems are designed to p
criticality (nuclear chain reaction). 
     Many fuel elements that are now SNF, particularly production reactor fuel, were desig
dissolved in nitric acid for uranium-235 and plutonium recovery.  Because the fuels were d
short-term storage, prolonged storage sometimes presents problems.  For example, some fuel
aluminum-clad fuels, corrode during prolonged storage in water pools unless the water chem
pool is carefully controlled.  Corrosion can result in cladding failures and the release o
fission products, especially radioactive gases and readily soluble isotopes. 
 

1.1.1.3 SNF Management Vulnerabilities. 

Prolonged storage of some types of SNF has 
resulted in deterioration of the cladding, degradation of the fuel matrix, or other storag
significant environmental, safety, and health concerns.  DOE reported its evaluation of th
Spent Fuel Working Group Report on Inventory and Storage of the Department's Spent Nuclear
Other Reactor Irradiated Nuclear Materials and their Environmental, Safety and Health Vuln
November 1993 (DOE 1993a).  This evaluation was followed by a Plan of Action to Resolve Sp
Fuel Vulnerabilities in February 1994, which identified three phases to resolve those vuln
1994a).  This Phase I Action Plan, which addresses the most urgent activities, was issued 
Phase II Action Plan was released April 1994 for public comment (DOE 1994b).  The Phase II
issued in October 1994 (DOE 1994c).  Phases I, II, and III corrective actions include acti
DOE SNF storage sites.  Examples of corrective action projects include installing equipmen



storage pool water quality at the Savannah River Site; transferring fuel from an old, inad
a newer pool at the Idaho National Engineering Laboratory; removal of all fuel and sludge 
105-K basins at the Hanford Site. 
     Some of the SNF Action Plan activities could potentially result in emission and efflu
effects are not individually analyzed because their impacts are no greater than the impact
management activities reported and analyzed for each site in Volume 1 and the respective s
Successful completion of the corrective actions would reduce the potential for health and 
the workers and public and minimize degradation to the environment. 
     In addition to the Spent Fuel Working Group report on vulnerabilities and the associa
action to resolve the identified vulnerabilities, the Defense Nuclear Facilities Safety Bo
Recommendation 94-1 (Conway 1994) calling for DOE to develop an expedited schedule for res
identified vulnerabilities across the DOE complex.  Recommendation 94-1 was critical of DO
urgency in correcting known SNF management deficiencies.  Further, Recommendation 94-1 cri
lack of prioritization of corrective actions and lack of an integrated systems approach to
identified SNF management issues.  DOE has developed a plan for implementing Recommendatio
across the DOE complex.  DOE's Implementation Plan (DOE 1995a) for Recommendation 94-1 was
submitted to the Defense Nuclear Facilities Safety Board on February 28, 1995.  The plan i
prioritization of corrective actions to remedy known deficiencies utilizing a DOE complex-
approach and considering limited budgets.  The plan focuses on fulfilling outstanding comm
parties (for example, court-ordered milestones) and fully recognizes the urgency required 
standing SNF management issues. 
 

1.1.2 DOE Spent Nuclear Fuel Management 

     For the purposes of this document, SNF is separated into two categories:  commercial 
managed SNF.  The management of commercial SNF (with a few special-case exceptions) is out
scope of this SNF and INEL EIS and is not discussed further herein.   
     Since 1943, DOE and its predecessor agencies have generated more than 100,000 metric 
heavy metal (MTHM) of SNF, of which about 2,700 metric tons remains.  This SNF was generat
various programs in different types of reactors, including DOE defense production reactors
naval reactors, and DOE test and experimental reactors.  In addition, DOE has accepted res
SNF from non-DOE sources, including United States university research reactors, special-ca
power reactors, and selected foreign research reactors.   
     In 1992, the Secretary of Energy directed the DOE to develop an integrated, long-term
management program.  This program is assessing DOE's SNF and fuel storage facilities, inte
many existing SNF activities into one program, deciding the most appropriate and responsib
facility operation, and ensuring that issues associated with SNF are resolved safely and c
Solutions to the storage questions may require changes in the management strategies for th
such options as the construction of new facilities and stabilization of certain fuels.  Th
established a programmatic objective to define a management path and proceed toward ultima
of DOE-managed SNF, as outlined in DOE (1994d).  A number of activities are currently in p
or address this objective.  Appendix J, Spent Nuclear Fuel Management, provides an overvie
technologies for SNF management. 
_____________________ 
a. The Atomic Energy Act of 1954, as amended, gives DOE the responsibility and ultimate ti
SNF. The Nuclear Waste Policy Act of 1982, as amended sets up the process for disposition 
commercial nuclear power reator SNF in a mined geologic repository and makes provisions fo
the ultimate disposition of that SNF. It also specifies the procedures for ultimate dispos
level waste and SNF. 
b. Quantities of fresh nuclear fuel, SNF, and targets are traditionally expressed in terms
heavy metal (typically uranium), without the inclusion of other materials, such as claddin
and structural materials. A metric ton equals approximately 2,200 pounds. 
____________________ 
     For various reasons, including the lack of characterization data on the interim stora
certain SNF types and the fact that the acceptance criteria for ultimate disposition have 
DOE cannot yet make all the decisions for the full 40-year period.  Therefore, this EIS fo
relating to deciding the locations of future SNF management activities. 
     DOE faces a number of major programmatic and site-specific decisions regarding SNF ma
over the next 40 years including 
         Where should DOE locate specific SNF management activities?  Broadly, the alterna
          include managing the SNF where it is and minimizing shipments; consolidating the
          limited number of sites (the Decentralization, 1992/1993 Planning Basis, and Reg
          4A and 4B alternatives); or consolidating the SNF at a central site. 



           
         What capabilities, facilities, and technologies are needed for SNF management?  D
          identified the need for SNF interim storage sites and must select appropriate me
          for meeting these needs under each of the SNF siting alternatives. 
           
         What research and development activities should support the SNF management progra
             
 

1.1.2.1 Current and Projected Spent Nuclear Fuel Inventories. 

Table 1-1 summarizes the 
current inventories of SNF at DOE and other facilities and those projected to be generated
2035.  These estimates are based on assumptions regarding reasonably foreseeable future re
and the generation rates of SNF for which DOE is responsible.  The principal SNF generator
sites for SNF are described below and in Appendices A through F.  Figure 1-2 illustrates t
well as representative points of entry for foreign fuels under consideration in this EIS.
 

1.1.2.2 DOE Facilities. 

During the last four decades, DOE and its predecessor agencies have 
transported, received, reprocessed, and stored SNF at various facilities in the nationwide
Three of the DOE facilities have primary responsibility for managing DOE SNF; several othe
roles in SNF management. 
Table 1-1.  Spent nuclear fuel inventory.a 
__________________________________________________________________________________________
Generator or storage siteb       Existing             Future increases             Total 
                                  (1995)               (through 2035)               (2035)
                             _____________________________________________________________
Generator or storage siteb    MTHMc      Percent     MTHMc      Percent        MTHMc     P
__________________________________________________________________________________________
DOE Sites                                                                                 
     Hanford Site             2132.44    80.6        0.00       0.0            2132.44   7
     Idaho National Engineering                                                           
     Laboratory               261.23     9.9         12.92      13.5           274.14    1
     Savannah River Site      206.27     7.8         0.00       0.0            206.27    7
     Oak Ridge Reservation    0.65       <0.1        1.13       1.2            1.78      <
     Other DOE Sites          0.78       <0.1        1.50       1.6            2.28      <
Naval Nuclear Propulsion      0.00d      0.0         55.00      57.6           55.0      2
Reactors 
Foreign Research Reactor      0.00       0.0         21.70      22.7           21.70     0
Non-DOE Domestic                                                                          
     Domestic Research and    2.22       <0.1        3.28       3.4            5.50      0
     Test Reactors e 
     Special-Case Commercial  42.69      1.6         0          0              42.69     1
     SNF at non-DOE locationsf 
Totalg,h                      2646.27                95.53                     2741.80    
Percent of 2035 total         96.5                   3.5                       100.0      
  
______________________  
a.  Source:  Wichmann (1995).  Changes to the spent nuclear fuel (SNF) inventory contained
Environmental Impact Statement were made to reflect updated inventories at domestic resear
to remove materials that are contact-handled (i.e., materials unirradiated or slightly irr
b.  The Nevada Test Site does not currently store or generate SNF and is not expected to g
c.  MTHM = metric tons of heavy metal.  One MTHM equals approximately 2,200 pounds.  
d.  Existing inventory of naval SNF (10.23 MTHM) is included in the Idaho National Enginee
e.  Includes research reactors at commercial, university, and government facilities.  
f.  The total inventory of SNF from special-case commercial reactors is 186.41 MTHM.  The 
here is just that stored at the Babcock & Wilcox Research Center, Fort St. Vrain Reactor, 
Demonstration Project.  The remaining special-case commercial SNF is stored at the Idaho N
Laboratory, Oak Ridge Reservation, Hanford Site, and Savannah River Site and is included i
table) for those sites.  
g.  Changes to the fuel inventory occurred due to recalculation of the Idaho National Engi



inventory at the Experimental Breeder Reactor-II and Hot Fuel Examination Facility and the
handled fuel.          
h.  Numbers may not sum due to rounding. 
____________________ 
Figure 1-2.  Locations of principal spent nuclear fuel generators and storage sites.      
years, until production was halted in 1989.  Hanford's production reactors (including the
N Reactor and Single-Pass Reactor) have generated 2100 MTHM of the existing DOE SNF.  The 
actions at Hanford are focused on improving worker health and safety and protecting the en
management activities include reducing water contamination levels, performing physical upg
to assure facility safety for near-term storage, characterizing SNF condition, and stabili
for storage and/or ultimate disposition. 
     The SNF at facilities associated with the Hanford Site include N-Reactor SNF, Single-
SNF, Shippingport Core II SNF, Fast Flux Test Facility SNF, and miscellaneous special-case
experimental SNF.  As shown in Table 1-1, the Hanford Site currently stores over 80 percen
the current complex-wide SNF. 
          Idaho National Engineering Laboratory-The Idaho National Engineering Laboratory 
one of the principal centers in the DOE complex for nuclear research and development.  Ong
include continued safe storage of SNF, continued reactor operations, and onsite fuel trans
identified vulnerabilities. 
     As a result of its historic mission, the Idaho National Engineering Laboratory  has b
managing SNF for over 40 years.  This site is the home of the Expended Core Facility and t
Facility, which are central to the Navy's nuclear propulsion program.  Currently, the site
261 MTHM (about 10 percent) of DOE's SNF from a variety of DOE programs and a limited numb
commercial and foreign sources. 
          Savannah River Site-The Savannah River Site was constructed in the early 1950s t
produce the basic materials used in nuclear weapons-primarily plutonium and tritium. 
     Savannah River's production reactors have generated about 150 MTHM of the existing DO
Most of the SNF from Savannah River Site reactor operations is stored underwater in concre
reactor storage basins.  These reactor disassembly basins were originally intended for onl
of production reactor SNF.  Some of the SNF stored at Savannah River consists of uranium c
steel or zirconium alloy, which Savannah River Site cannot process without facility modifi
activities include improving the use of existing storage facilities to provide for continu
less corrosion-resistant aluminum-clad SNF.  DOE currently manages approximately 206 MTHM 
8 percent) of its SNF at the Savannah River Site. 
          Oak Ridge Reservation-The Oak Ridge Reservation was originally developed as part
the Manhattan Project-the effort to build the first nuclear weapons.  The missions of Oak 
facilities include weapons dismantlement, storage of enriched uranium, maintaining product
technology research and development, and environmental management.  Less than 1 MTHM (0.07
DOE's SNF is either in storage or being generated at several facilities at the Oak Ridge R
          Other Department of Energy Sites-A number of other DOE sites also store SNF, 
principally from experimental and test reactors that have operated at many Department site
Four of these DOE sites storing SNF are as follows: 
         Argonne National Laboratory-East has one reactor that is being decontaminated and
          decommissioned.  This site currently manages 0.08 MTHM of SNF. 
           
         Brookhaven National Laboratory is generating and storing SNF at two facilities.  
          Brookhaven High Flux Beam Reactor and the Brookhaven Medical Research Reactor ar
          operating at the present time.  This site currently manages 0.24 MTHM of the DOE
           
         Los Alamos National Laboratory has SNF at the Omega West Reactor, which has been 
          down since December 1992.  There is 0.014 MTHM of SNF in storage at Los Alamos.
           
         Sandia National Laboratories have reactors that operate as needed.  These reactor
          generate small quantities (0.4 MTHM) of SNF when shut down and defueled. 
           
 

1.1.2.3 Navy Nuclear Propulsion Program. 

Naval SNF is removed from naval reactors at 
shipyards and prototype sites and placed in shielded shipping containers.  Since 1957, the
nuclear-powered naval vessels and prototypes has been transported from shipyards and proto
Naval Reactors Facility at the Idaho National Engineering Laboratory.  The SNF is then rem
shielded shipping containers and placed into a water pool at the Expended Core Facility.  



each naval fuel assembly receives, as a minimum, an internal and external visual examinati
it performed as designed and to identify anomalies that would warrant more detailed examin
examination, the SNF is loaded into shielded containers and transferred to the Idaho Chemi
Plant for storage. 
     Currently, four naval shipyards and one commercial shipyard (Norfolk, Puget Sound, Po
Pearl Harbor, and Newport News) and the Kesselring Site support the refueling of nuclear-p
prototypes.  Other naval shipyards that formerly supported defuelings and refuelings, such
Mare Island, are being closed because of military base closure decisions.  An existing wat
constructed to support the refueling of nuclear-powered aircraft carriers, is located with
of the Puget Sound Naval Shipyard.  To date, the facility has been used for refueling equi
demonstrations and testing.  The facility contains a radiologically controlled, high bay s
Personnel Support Building, which provides office and other nonradiological support functi
bay structure contains the water pool and general work areas.  At Newport News, SNF is rem
vessels and temporarily stored near the removal site before transport. 
 

1.1.2.4 Foreign Research Reactors. 

In accordance with national nuclear nonproliferation 
goals, DOE has accepted (and is considering the renewal of the policy to accept) SNF that 
uranium of United States origin that was used in foreign research reactors.  In April 1994
accept up to 409 additional SNF elements from eight foreign research reactors in seven Eur
for storage at the Savannah River Site.  One hundred fifty-three of these elements were ac
before an order by the court in the case of South Carolina v. O'Leary, No. 3:94-2419-0 (Di
Carolina January 27, 1995) preventing the receipt of additional shipments.  That order is 
to the United States Court of Appeal for the Fourth Circuit.  The United States Government
considering the acceptance of SNF from approximately 40 nations.  This foreign research re
estimated to amount to 21.7 MTHM and is the subject of the Environmental Impact Statement 
Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear 
Section 1.2.5), due to be published in 1995. 
 

1.1.2.5 Non-DOE Domestic. 

This category includes non-DOE domestic, licensed facilities, 
including training, research, and test reactors at university, commercial establishments, 
government-owned installations for which DOE has contractual obligations to accept SNF.   
provides additional detail on these sites.  These locations currently have less than 
1 percent of the existing DOE SNF. 
          Domestic Research and Test Reactors-Fifty-seven domestic non-DOE facilities have
been licensed by the U.S. Nuclear Regulatory Commission, 38 of which are expected to be sm
of DOE SNF during the next 40 years.  These facilities include colleges, universities, gov
commercial establishments in the United States that use reactors for educational and resea
reactors are of several different types and are used for training, experimentation, and te
science and engineering.  Some of these research sites have limited storage capacity compa
rates.  Table 1-2 provides a summary of these locations, the SNF currently at these locati
of SNF they currently have stored plus projected generation through the year 2035. 
          Special-Case Commercial Power Reactors-DOE also has taken possession of SNF 
assemblies and complete or sectioned SNF rods from various commercial nuclear power reacto
be used to support DOE-sponsored research and development programs.  By way of a 
Table 1-2.  Summary of domestic research and test reactors. 
___________________________________________________________ 
Type                Number of locations   MTHMa     MTHMa  
                                           (RODb)    (2035)  
___________________________________________________________ 
Universitiesc       29                    2.01      4.96  
Government,                                           
non-DOEc            5                     0.11      0.42  
Commericalc         4                     0.10      0.12  
Total               38                    2.22      5.50  
  
______________  
a.  MTHM = metric tons of heavy metal.  
b.  ROD = Record of Decision, June 1995.  



c.  See Appendix E of Volume 1 of this EIS for a discussion of these locations. 
______________ 
three-party agreement among the Public Services Company of Colorado, General Atomics, and 
Energy Commission, the DOE has agreed to provide dry storage at the Idaho National Enginee
Laboratory for eight segments of Fort St. Vrain SNF (approximately 1,920 SNF elements).  T
of this SNF have been transported to the Idaho National Engineering Laboratory; the other 
being stored at the Fort St. Vrain site.  Other SNF in this category includes SNF from dev
(Shippingport and Peach Bottom Unit 1); SNF used for destructive and nondestructive examin
testing; SNF remaining at the West Valley Demonstration Project; SNF from fuel performance
Babcock & Wilcox Research Center; and special-case SNF debris (Three-Mile Island Unit 2). 
     Table 1-3 summarizes the types and quantities of special-case commercial power reacto
storage.  This SNF currently is in storage at either the West Valley Demonstration Project
New York, the Babcock & Wilcox Research Center in Lynchburg, Campbell County, Virginia, or
Vrain facility in Colorado.  Additionally, special-case commercial SNF (such as from Three
Peach Bottom, and Shippingport) is also stored at the Hanford Site, Idaho National Enginee
Savannah River Site, and Oak Ridge Reservation. 
 

1.1.3 Technologies for the Management of Spent Nuclear Fuel 

     DOE must safely manage SNF until its ultimate disposition.  Some SNF, such as naval r
was designed for long-term operation and to survive combat conditions; therefore, it is ru
enough to retain its integrity during prolonged storage.  Commercial reactor fuel is also 
suitable for prolonged storage.  The DOE will not select SNF technologies on the basis of 
EIS.  These technology-based decisions are most appropriately dealt with on a fuel type-sp
specific basis. 
Table 1-3.  Special-case commercial power reactor spent nuclear fuel (SNF). 
__________________________________________________________________________________________
Storage location   Category                               SNF in storagea                 
__________________________________________________________________________________________
West Valley, NY    Light-water reactor fuel               125 elements                    
Lynchburg, VA      Light-water reactor partial fuel       3 full-length rods and 17 sectio
                   elements                               rods  
Fort St. Vrain, CO High-temperature gas-cooled reactor    1,464 elements                  
                   fuel  
                                                                                          
_______________  
a.  No additions projected through 2035.  
b.  MTHM = metric tons of heavy metal.  One MTHM equals approximately 2,200 pounds.  (The 
of SNF currently at these locations is 43 MTHM.)  
______________                                                            
 

1.1.3.1 Storage. 

Interim storage may be accomplished with either dry or wet storage technology.  
Wet storage normally involves the use of belowgrade water-filled pools.  Dry storage place
shielded container for aboveground storage.  Dry storage technologies range from the use o
hold only a few fuel elements, to vaults that are capable of holding a large quantity of f
normally constructed of steel or reinforced concrete, and vaults are normally constructed 
storage, a number of similar concepts have been used for commercial power reactor-type fue
suitable for some of the DOE SNF.  While both wet and dry storage are being evaluated for 
management, dry storage has several unique advantages when heat dissipation is not a major
advantages include lower emissions, simpler operation, lower cost, shorter times for desig
and capability for licensing by the U.S. Nuclear Regulatory Commission, if required. 
 

1.1.3.2 Stabilization. 

Stabilization may be necessary to provide safe interim storage of SNF.  
Stabilization technologies can be placed in three broad categories:  containerization, pro
fissile material separation, and processing with fissile material separation.  Containeriz
processes such as canning, coating, and passivation.  Canning involves placing the fuel in



durable construction (such as stainless steel).  Coating involves depositing a protective 
inhibit corrosion.  Passivation involves treating the SNF to place exposed surfaces in a l
when the SNF is stored in either water or air. 
     Processing without fissile material separation involves processes such as direct diss
elements or oxidation of the fuel elements.  Oxidation involves separation of the fuel mat
cladding using oxygen at elevated temperatures [up to 800C (1,472F)].  The principal exist
for processing with fissile material separation is aqueous processing.  Aqueous processing
down the fuel through mechanical means (shearing, chopping, cutting) or chemical means (ac
dissolution, combustion, hydrolysis) and then chemically separating the fuel constituents 
extraction.  Aqueous processing would normally be followed by a  vitrification process whe
waste is processed into a glass or ceramic form.  The Savannah River Site currently has th
process aluminum-clad fuel. 
     Appendix J provides more details on fuel management technologies.  Appendices A throu
details on the storage and stabilization technologies evaluated for each of the potential 
sites.  These technologies are representative of those discussed above.  This EIS evaluate
impact of these technologies to illustrate, at a programmatic level, the characteristic im
implementing each programmatic alternative. 
     The DOE will conduct additional National Environmental Policy Act reviews for researc
development and characterization activities that help select technologies for placing the 
suitable for interim storage and ultimate disposition. 
 

1.1.3.3 Transportation. 

Depending on the SNF management options selected, some of the SNF 
may be moved one or more times before being transported.  SNF is transported in massive, l
shielded casks that can weigh above 100 tons.  These casks must conform to both U.S. Nucle
Commission and U.S. Department of Transportation regulations.  Shipment by both rail cars 
common, with the chief advantage of rail being the ability to transport heavier, more mass
transport more SNF per shipment. 
    The casks serve two functions:  (a) providing gamma radiation shielding from the SNF s
radiation level outside the casks meets regulatory requirements, and (b) providing protect
containment of the SNF even in case of accidents.  The casks are designed to withstand a w
severe accidents.  Because the SNF is generally metallic in form, most of the radionuclide
metal fuel even in maximum foreseeable transportation accidents.  The risks to both worker
have been evaluated many times, most recently in Appendix I of this EIS, and have been sho
 

1.1.3.4 Ultimate Disposition. 

In the Nuclear Waste Policy Act, as amended, Congress 
established a national policy for disposal of high-level waste and commercial SNF in a geo
and directed DOE to characterize the Yucca Mountain site in Nevada for suitability as the 
United States repository.  That Act authorizes disposal of DOE SNF, as well as commercial 
first repository, subject to a limit on repository capacity and the payment of appropriate
purposes, the DOE assumes that some or all of the SNF in its inventory that satisfies the 
acceptance criteria could be placed in the first geologic repository developed under the N
Act of 1982, as amended. 
    Although beyond the scope of this EIS, two broad strategies may at this point be envis
ultimate disposition of DOE SNF.  The DOE could (a) work toward direct disposal of SNF in 
repository, or (b) chemically dissolve the fuel and produce a waste form (such as vitrifie
repository disposal.  Variations on these broad strategies are also possible, and both rem
consideration.  It is possible that some of DOE's SNF could qualify for direct disposal.  
characterization and, if appropriate, preparation programs would be necessary, and would n
coordinated with plans to develop one or more repositories. 
    Sufficient quantity and quality of information is still not available to determine at 
the Yucca Mountain site is a suitable candidate for geologic disposal of SNF and high-leve
waste.  The DOE, however, is in the early planning stages for a repository EIS, which will
pursuant to the directives of the Nuclear Waste Policy Act of 1982, as amended.  The DOE p
mid-1995 a formal notice of its intent to prepare this analysis.  The repository EIS is be
evaluate potential environmental impacts, based on the best available information and data
associated with the repository's development and operation, and to support the Secretary o
recommendation to the President, as required by the Nuclear Waste Policy Act of 1982, as a
repository EIS will examine the site-specific environmental impacts from construction, ope



eventual closure of the repository, including potential post-closure radiological effects 
Until the repository EIS is complete, no final decision could be made concerning what DOE 
accepted in a geologic repository. 
    As part of its SNF management program, DOE would (a) stabilize the SNF as needed to en
interim storage, (b) characterize the existing SNF inventory to assess compliance with the
acceptance criteria as they are developed, and (c) determine what processing, if any, is r
criteria.  Decisions regarding the actual disposition of DOE's SNF would follow appropriat
National Environmental Policy Act, and would be subject to licensing by the U.S. Nuclear R
Commission.  This "path forward" would be implemented so as to minimize impacts on the fir
schedule. The current planning assumption is that any DOE material (vitrified high-level w
qualified and selected for emplacement in the first repository would be disposed beginning
Disposition of the remaining DOE SNF and vitrified high-level waste that is not emplaced i
repository would not be decided until the DOE recommendation on the need for a second repo
would consider such factors as the physical and statutory limits of the first repository).
Policy Act of 1982, as amended, requires DOE to make that recommendation between January 1
January 1, 2010. 
    Except perhaps for a need to develop them further, the technologies described above fo
and safe storage are available for the management of SNF and appear adequate to meet the n
disposition.  Disposal in a repository, for example, may require canning, canisterization,
processing the fuel to create a vitrified waste form.  Resource recovery requires dissolvi
the fissile material from the waste and producing a stable waste form.  These required tec
already been applied and are under continued development in several countries.  Once the a
are established, the appropriate technologies can be identified and finalized to ensure th
in an acceptable form for ultimate disposal. 
 

1.2 Relationship to Other  

          National Environmental Policy Act Documents 
    DOE currently has a range of National Environmental Policy Act reviews planned or unde
are interrelated with or tier from this SNF management review.  Because the scope of SNF m
includes a wide variety of proposals, multiple National Environmental Policy Act reviews a
necessary.  Related reviews are identified in Table 1-4.  Figure 1-3 graphically presents 
of the various National Environmental Policy Act reviews.  Discussion in the following sub
primarily on reviews with an interrelationship with this SNF management review.  The remai
in Table 1-4 are site-specific reviews of SNF management, or individual project reviews th
relationship to SNF management. 
Table 1-4.  Major National Environmental Policy Act (NEPA) reviews related to Volume 1 of 
Environmental Impact Statement (EIS) as of March 1995. 
__________________________________________________________________________________________
                                                                                          
Site           Subject                                                                    
__________________________________________________________________________________________
DOE            Waste Management Programmatic EIS                                          
(Headquarters)                                                                            
               Programmatic EIS for Tritium Supply and Recyclinga                         
                                                                                          
               Stockpile Stewardship and Management EIS                                   
                                                                                          
               EIS for a potential repository at Yucca Mountain for disposal of high-level
               radioactive waste                                                          
                                                                                          
               EIS on a Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreig
               Research Reactor Spent Nuclear Fuel                                        
                                                                                          
               Storage and Disposition of Weapons-Usable Fissile Materials                
                                                                                          
               Fabrication and Deployment of a Multi-Purpose Canister-Based System for the
               Management of Civilian Spent Nuclear Fuel                                  
U.S. Navy      Short-Term Storage of Naval Spent Nuclear Fuel (SNF)                       
West Valley    Management of SNF in Storage at the West Valley Demonstration Project (inte
Demonstration  onsite dry storage)                                                        
Project                                                                                   
               West Valley Demonstration Project Completion and Site Closure              



Savannah River Urgent-Relief Acceptance of Foreign Research Reactor SNFc                  
                                                                                          
               Interim Management of Nuclear Materials at Savannah River Site             
Oak Ridge      High Flux Isotope Reactor SNF storage reracking                            
Reservation                                                                               
               High Flux Isotope Reactor Dry Storage Pad                                  
Idaho National Programmatic SNF and Idaho National Engineering Laboratory Environmental   
Engineering    Restoration and Waste Management, Volume 2                                 
Laboratory                                                                                
               Fort St. Vrain Fuel Shipments to the Idaho Chemical Processing Plant       
                                                                                          
               Test Area North Pool Stabilization Project (also known as Dry Cask Storage 
               Project)                                                                   
                                                                                          
Nevada Test    Nevada Test Site and Other Off-Site Test Locations Within the State of Neva
Site           Site-Wide EIS  
Hanford Site   105-KE and 105-KW Basins Fuel Encapsulation and Repackaging, 100-K Area    
                                                                                          
               Transfer of Plutonium Uranium Extraction Plant and N-Reactor Irradiated Fue
               Encapsulation and Storage at the K-Basins                                  
                                                                                          
               Shutdown of the Fast Flux Test Facility                                    
                                                                                          
               Relocating TRIGAe Reactor Fuel from 308 Building (covers SNF, lightly irrad
               fuel, and unirradiated fuel)                                               
                                                                                          
               Characterization of Stored Defense Production SNF and Associated Materials 
               Hanford Site, Richland, Washington                                         
                                                                                          
               Hanford SNF Management EIS                                                 
                                                                                          
               Preparation of an EIS for Management of SNF from the K-basins at the Hanfor
               Site, Richland, Washington                                                 
______________ 
a.  The Nuclear Weapons Complex Reconfiguration Study was replaced by two separate Nationa
Programmatic EIS for Tritium Supply and Recycling and the Stockpile Stewardship and Manage
b.  Environmental Assessment (EA):  A concise public document provided by a Federal agency
determining whether to prepare an EIS or a Finding of No Significant Impact (FONSI).  
c.  After the FONSI was issued, one shipment of foreign research reactor fuel was actually
State of South Carolina resulted in an order preventing the receipt of additional shipment
2419-0 (D.S.C. January 27, 1995).  That order is currently on appeal to the United States 
d.  The EA and FONSI were determined by the District Court to be inadequate.  Volumes 1 an
St. Vrain fuel.  
e.  TRIGA:  Training, research, and isotope reactors built by General Atomics.  
__________________________________________________________________________________________
  
Figure 1-3.  Interrelationships of National Environmental Policy Act reviews related to SN
the management of DOE SNF.  This review and the Record of Decision will be summarized and 
in the DOE Waste Management Programmatic EIS, currently in development.  Programmatic revi
nuclear weapons disposition and weapons-usable fissile materials will also provide input t
Management Programmatic EIS.  This SNF EIS will provide input to the EIS for the managemen
from foreign research reactors.  Except for special-case commercial reactors, commercial S
evaluated in this SNF EIS.  DOE is also preparing an EIS for a multipurpose canister syste
National Environmental Policy Act reviews for DOE and commercial SNF will be prepared as n
    Table 1-4 and Figure 1-3 also identify site- or project-specific National Environmenta
reviews currently planned or underway.   This Volume 1 is a DOE-wide programmatic EIS cove
range of strategic alternatives for the management of SNF.  As such, this document is an u
intended to provide National Environmental Policy Act review of related and potential acti
National Environmental Policy Act documentation, DOE is able to look at the overall potent
group of connected actions.  Lower-tier reviews provide more specific and detailed analyse
and projects that stem from the programmatic decisions.  The tiering of National Environme
reviews as they relate to this SNF management review is shown schematically in Figure 1-3.
programmatic EIS does not replace site-specific or project-specific National Environmental
documentation, except where adequate coverage is provided in this EIS to evaluate reasonab
impacts.  For the Idaho National Engineering Laboratory, the site-specific documentation i



Volume 2 of this EIS.   
 

1.2.1 Waste Management Programmatic Environmental Impact Statement 

    DOE is currently analyzing nationwide and site-specific alternative strategies to maxi
for DOE's waste management program.  The nationwide analyses will be part of the DOE Waste
Management Programmatic Environmental Impact Statement (PEIS) (previously known as the Env
Management Programmatic Environmental Impact Statement).  This PEIS evaluates proposed DOE
regarding the 
       Type, size, and number of waste storage, treatment, and disposal facilities needed 
        build them, including the transportation network 
         
       Proposed action formulating and implementing an integrated Waste Management Program
         
       Alternative configurations for each waste type (except hazardous waste) to provide 
        framework for siting future facilities at specific locations. 
         
    The alternatives are structured to ensure analysis of the impacts of the mixed waste c
will be defined in the site treatment plans developed pursuant to the Federal Facility Com
    The Draft Waste Management PEIS is scheduled to be available for public and agency rev
comment by mid-1995.  Although the DOE Waste Management PEIS was originally intended to pr
programmatic analyses of alternatives for SNF management, these analyses are also presente
The Waste Management PEIS is expected to summarize and consider, as part of its analysis o
environmental consequences, the impacts of the SNF alternatives identified in this EIS. 
 

1.2.2 Programmatic Environmental Impact Statement for Tritium Supply and Recycling 

  
    The Nuclear Weapons Complex Reconfiguration Program has evolved considerably since its
Notice of Intent to prepare a Nuclear Weapons Complex Reconfiguration PEIS was issued in F
DOE has now separated the Nuclear Weapons Complex Reconfiguration EIS into two programmati
(a)  a PEIS for Tritium Supply and Recycling (expected completion in November 1995) and (b
Stewardship and Management PEIS.  In the original Notice of Intent, DOE proposed to reconf
Nation's nuclear weapons complex to be smaller, less diverse, and less expensive to operat
offered the advantage of enabling the closure and remediation of the Mound and Rocky Flats
time, no new plutonium or highly enriched uranium storage facilities were envisioned, and 
production facility was being planned as part of a separate New Production Reactor Program
Production Reactor Program was incorporated into the Reconfiguration PEIS.  DOE's needs ha
since then for many reasons, but primary among them is the end of the Cold War.  The tangi
include the significant reduction in the size of the Nation's stockpile of nuclear weapons
requirements for production of tritium. 
    Accordingly, the Tritium Supply and Recycling PEIS addresses alternatives associated w
tritium production and the recycling of tritium recovered from weapons being retired from 
Alternative technologies for producing tritium are planned to be analyzed at five candidat
River Site, Oak Ridge Reservation, the Pantex Plant, the Idaho National Engineering Labora
Nevada Test Site).  The PEIS was issued in draft form February 28, 1995. 
 

1.2.3 Stockpile Stewardship and Management Environmental Impact Statement 

    The Stockpile Stewardship and Management Environmental Impact Statement was originally
the Nuclear Weapons Complex Reconfiguration Programmatic Environmental Impact Statement (s
1.2.2).  DOE expects to begin the scoping process for the Stockpile Stewardship and Manage
1995.  Stockpile stewardship includes activities required to maintain a high level of conf
reliability, and performance of nuclear weapons in the absence of underground testing, and
test weapons if directed by the President.  Stockpile management activities include mainte
repair, or replacement of weapons in the existing stockpile.  The review will take into ac
information on current and projected future stockpile requirements. 
 



1.2.4 Storage and Disposition of Weapons-Usable Fissile Materials Programmatic 

Environmental Impact Statement  
    In response to the President's Nonproliferation and Export Control Policy issued on Ja
the Department created a separate Department-wide project for developing recommendations a
directing implementation of decisions concerning disposition of excess nuclear materials. 
DOE proposes to develop a comprehensive national policy for the management and disposition
materials (primarily separated plutonium and highly enriched uranium, but also other exces
including neptunium, americium, and uranium-233) that are no longer required for military 
 

1.2.5 Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign Research 

Reactor Spent Nuclear Fuel Environmental Impact Statement 
    DOE proposes to adopt and implement a policy concerning management of SNF containing e
uranium that originated in the United States and was used by foreign research reactors.  U
policy, the United States may manage approximately 22,750 elements (19.2 MTHM) of high-enr
uranium or low-enriched uranium SNF during a 10-year period from foreign research reactors
approximately 40 nations.  Alternative methods of implementing the proposed action and the
alternative are being analyzed in an EIS.  DOE will not make a final decision on the accep
these foreign research reactors until after the EIS for the Proposed Nuclear Weapons Nonpr
Concerning Foreign Research Reactor SNF and this programmatic SNF EIS are both completed. 
these EISs are scheduled to be completed in 1995. 
    The proposed action would support the nuclear nonproliferation policy of the United St
removing the highly enriched uranium from these reactors from international commerce.  The
of this policy could result in the receipt of foreign research reactor SNF at one or more 
entry and overland transport to one or more DOE sites for storage and/or processing. 
 

1.2.6 Fabrication and Deployment of a Multipurpose Canister-Based System for the 

Management of Civilian Spent Nuclear Fuel Environmental Impact Statement   
    This environmental impact statement is addressing the potential environmental impacts 
with alternative systems for storage and transport of SNF assemblies for civilian and nava
will analyze the following:  (a) manufacturing of multipurpose canister system components,
and handling of SNF as it is transferred to canisters or casks, (c) canister transfer and 
storage of SNF in canisters and casks at the reactor sites, (e) SNF transport from the rea
hypothetical monitored retrievable storage facility and/or repository, (f) handling and st
hypothetical monitored retrievable storage facility, and (g) surface activities involving 
disposal of SNF at a repository. 
    The multipurpose canister-based technology may have application for DOE and Navy SNF.
 
 

1.2.7 Environmental Impact Statement for a Potential Repository at Yucca Mountain for 

Disposal of High-Level Radioactive Waste  
  
    Under the Nuclear Waste Policy Act of 1982, as amended, DOE is investigating the suita
Yucca Mountain, Nevada, site as the nation's first licensed geologic repository for SNF an
radioactive waste.  The Nuclear Waste Policy Act of 1982, as amended, requires that DOE's 
of a repository site to the President must be accompanied by an EIS.  DOE has tentatively 
Notice of Intent for the repository EIS for 1995 and the Record of Decision for 2000.  Yuc
potential disposal site for DOE SNF. 
 

1.3 Scope of this Volume 

 

1.3.1 Scoping Process 



    On October 22, 1990, DOE published a Notice of Intent in the Federal Register announci
to prepare a PEIS addressing environmental restoration and waste management (including SNF
activities across the entire DOE complex.  DOE then invited the public to submit written c
scope of the PEIS, held 23 scoping meetings across the country, and issued a draft Impleme
January 1992 reflecting the comments provided.  DOE held six regional public workshops on 
Implementation Plan and recorded public comments given at these workshops.  The Implementa
the PEIS was issued in January 1994 and addressed the comments received from scoping and t
workshops. 
    On October 5, 1992, DOE published a Notice of Intent to prepare an EIS for Environment
Restoration and Waste Management at the Idaho National Engineering Laboratory in the Feder
The notice invited Government agencies and the public to participate in five scoping meeti
Idaho and to provide written comments.  Oral testimony from the meetings was transcribed a
available at DOE public reading rooms.  The comment period lasted from October 5, 1992, to
1992. 
    On September 3, 1993, DOE published a Notice of Opportunity to Comment in the Federal 
proposing to expand the scope of the Idaho National Engineering Laboratory Environmental R
Waste Management EIS to include impacts related to transportation, receipt, processing, an
SNF at locations other than the Idaho National Engineering Laboratory.  This comment perio
September 3, 1993, and ended on October 4, 1993.  Government agencies and the public were 
provide comments on the DOE Programmatic SNF and the Idaho National Engineering Laboratory
Environmental Restoration and Waste Management Programs EIS.  A toll-free telephone number
provided for questions, requests for documents or other information, and for the public to
comments that were transcribed for DOE's consideration.  The Implementation Plan (issued O
1993, and amended on 
May 9, 1994) for this EIS summarizes these comments and DOE's responses. 
    As existing large-scale SNF management operations, the Hanford Site at Richland, Washi
Idaho National Engineering Laboratory in southeastern Idaho; and the Savannah River Site n
Carolina, were logically identified as reasonable site alternatives for SNF management in 
1993, Implementation Plan.  In addition, four Navy shipyards and the Kesselring Site (in W
York) with years of SNF handling experience were identified for consideration in the EIS f
to naval SNF.  The four Navy shipyards are the Norfolk Naval Shipyard, Portsmouth, Virgini
Portsmouth Naval Shipyard, Kittery, Maine; the Pearl Harbor Naval Shipyard, Honolulu, Hawa
Puget Sound Naval Shipyard, Bremerton, Washington. 
    In response to public scoping comments, DOE committed to consider other sites for SNF 
in an effort to broaden the range of reasonable alternatives for locations at which SNF ma
could be conducted.  DOE developed a screening process, which resulted in selection of the
Reservation, near Oak Ridge, Tennessee, and Nevada Test Site, near Mercury, Nevada, as add
alternatives for regionalized or centralized SNF management  (DOE-ID 1994).  The EIS Imple
was amended on May 9, 1994, to reflect this addition. 
 

1.3.2 Scope 

 

1.3.2.1 Programmatic Spent Nuclear Fuel Disposition. 

The DOE will not analyze the 
ultimate disposition of SNF in this EIS.  The focus of this Volume 1 of the EIS is the man
a safe and environmentally sound manner until decisions regarding its ultimate disposition
implemented.  Decisions regarding the actual disposition of DOE's SNF will follow appropri
separate National Environmental Policy Act documentation.  Congress has mandated that the 
Government pursue the development of mined geologic repositories for the permanent disposa
high-level waste, and has directed DOE to study the Yucca Mountain, Nevada, site to determ
a suitable site.  Ultimate disposition of DOE SNF, however, is outside the scope of this p
EIS. 
 

1.3.2.2 Programmatic Spent Nuclear Fuel Stabilization. 

DOE is phasing out reprocessing 
activities because of decreased demand for the recovery and reuse of certain nuclear mater
stabilization activities potentially required for safe interim storage and management of S



of some degraded fuels or processing as necessary, are relevant to the safe storage of SNF
scope of this EIS.  Worker safety, public health, and potential environmental impacts asso
stabilization, research and development of technologies, and pilot programs are topics of 
analyzing the appropriate alternatives for interim storage of SNF and are included in this
     In April 1992, the Secretary of Energy directed that DOE phase out defense-related ch
separations activities due to a reduction in the demand for new material for nuclear weapo
DOE no longer produces plutonium-239 and highly enriched uranium, and, in December 1994, D
committed to prohibit the use of plutonium-239 and highly enriched uranium separated and/o
during the phaseout, shutdown, and cleanout of weapons complex facilities for nuclear expl
(Reis and Grumbly 1994).  However, the use of chemical separations or other processing tec
reasonable site-specific option to assure the safe interim management of some types of SNF
constituents).  Selection of chemical processing as a potential management option will be 
analyses in site-specific National Environmental Policy Act reviews tiered from this EIS. 
technologies for managing SNF are described in Volume 1, Appendix J.  The potential impact
representative processing technology have been evaluated to aid in the analysis of reasona
options for interim storage of SNF and are included in this EIS.  The DOE selected chemica
stabilization of degrading SNF as the technology for evaluation.  The DOE believes the imp
activity are representative of the overall potential impacts of other similar technologies
the impacts of processing only at the Hanford Site, Idaho National Engineering Laboratory,
River Site because DOE determined it would require significant resources to consider under
processing activities at sites with no facilities or infrastructure to support these proce
operations that modify the SNF form to create new forms suitable for interim storage are m
than the activities associated with either dry storage or wet storage of intact SNF.  For 
by chemical separation requires large-scale facilities for:  SNF storage, SNF dissolution 
separation operations, liquid high-level waste storage, storage for special nuclear materi
process the liquid high-level waste into a stable form, for example, vitrification, for st
these facilities must be supported by a complex infrastructure of services and utilities. 
Idaho National Engineering Laboratory, and Savannah River Site have some or all these faci
the infrastructure for these types of operations.  The other sites (that is, Nevada Test S
Reservation) lack this level of plant facilities or high-level waste infrastructure.  The 
level of capability makes evaluating the other sites less than desirable.  Construction of
level waste infrastructure is estimated to be several billion dollars. 
 

1.3.2.3 Programmatic Spent Nuclear Fuel Storage. 

Current and projected DOE SNF 
inventories are considered in this EIS.  Existing storage facilities are identified, and t
and accident histories are described.  SNF container design, integrity, corrosion and corr
storage technologies, and storage facility design life are factored into the EIS analysis 
Storage options at the site of generation and other storage options are analyzed.  The ana
options for each alternative includes the estimated type and size of representative storag
needed at each site. 
 

1.3.2.4 Programmatic Spent Nuclear Fuel Transportation. 

The EIS includes an analysis of 
the potential impacts of SNF transportation, including safety and emergency preparedness r
review of the safety record for past SNF transportation activity is included, along with a
transportation impacts from normal transport and from transportation accidents. 
    Transportation modes and routes deemed reasonable for SNF shipment have been analyzed 
estimate potential risks to worker safety, public health, and the environment.  Federal an
that place restrictions on certain aspects of SNF shipment and limits on shipment size, ty
and number of shipments have been accounted for in the analyses.  Hazardous materials mani
for each shipment of SNF, include information on the carrier, the materials involved and t
and the containers.  
    The potential impacts of transporting nuclear fuel for ultimate disposition will be in
appropriate National Environmental Policy Act documentation.  Therefore, an alternative to
directly to a repository is not considered in this EIS. 
 

1.3.2.5 Special-Case Commercial Fuels. 



This EIS addresses the management of certain small 
quantities of special-case commercial SNF for which DOE has responsibility.  Some of this 
being managed at DOE facilities; some is being managed at non-DOE facilities. 
 

1.3.2.6 Naval Spent Nuclear Fuel. 

This EIS addresses the impacts of and alternatives to 
transporting, receiving, and storing SNF from naval reactors (Navy warships and reactor pr
number of sites across the country, including sites near the point of refueling or defueli
includes alternative sites for naval fuel examination, as well as the possibility of phasi
examination.  This EIS addresses existing naval SNF inventories and fuel to be generated f
refuelings and defuelings. 
 

1.4 Response to Public Comments 

    Volume 3, Response to Public Comments, was added to this EIS to fully address and resp
public comments.  In addition, DOE considered public comments, along with other factors su
programmatic need, technical feasibility, and cost, in arriving at DOE's preferred alterna
public comment period for the Draft EIS, more than 1,430 individuals, agencies, and organi
DOE with comments.  A broad spectrum of private citizens; businesses; local, state, and Fe
Native American tribes; and public interest groups are represented within this volume of c
Comments were received from all affected DOE and shipyard communities. 
    Volume 3 summarizes the comments on the EIS received by DOE during the public comment 
and provides responses to those comments.  In addition, Volume 3 explains how public comme
the selection of the preferred alternatives, discusses the extent to which public comments
to the EIS, and describes how to find specific comment summaries and responses in this vol
    Responses to comments consist of two parts.  The first part summarizes the comment(s),
second part responds to the comment(s).  Identical or similar comment(s) were frequently p
than one commentor and, in such cases, DOE grouped the comments and prepared a single resp
group.  This summarization was also appropriate due to the large volume of comments receiv
    In compliance with National Environmental Policy Act and Council on Environmental Qual
regulations, public comments on the Draft EIS were assessed and considered both individual
collectively by DOE and the Navy.  Some comments resulted in modifications in the EIS or e
why comments did not warrant further response.  Most comments not requiring a change to th
in a response to correct factual misinterpretations, to explain or communicate government 
the scope of the EIS, to explain the relationship of the EIS to other related policy, to c
EIS, to explain the relationship of the EIS to other related National Environmental Policy
to refer commentors to information in the EIS, to answer technical questions, or to furthe
issues.  The Record of Decision will include the decision made by the Secretary of Energy,
consider public comments on the Draft EIS. 
 

1.4.1 How DOE Considered Public Comments in the National Environmental Policy Act 

Process 
    As required in the Council on Environmental Quality regulations [40 CFR 1502.14(e)], D
preferred alternatives are identified in the Final EIS.  The preferred alternatives for Vo
identified based on the consideration of environmental impacts, regulatory compliance, DOE
programmatic missions, public issues and concerns, national security and defense, cost, an
Public input considered in the decisionmaking and preferred alternatives selection process
desires, and opinions regarding the activities addressed in the EIS and expectations of DO
management decisions on complex-wide programmatic SNF management and environmental restora
waste management programs at the Idaho National Engineering Laboratory.  Public input cont
development of performance factors, defined as desirable attributes or characteristics tha
relative acceptability of alternatives, which were used to select candidate preferred alte
candidate preferred alternatives were then evaluated against a number of technical and non
sensitivities, including public perception of environmental impact, indicated stakeholder 
implementation flexibility, regulatory risk, SNF processing potential, environmental justi
resistance to implementation, and fairness.  DOE's preferred alternative reflects DOE cons
should be actively managed in preparation for ultimate disposition.  In addition, DOE's pr
supports the implementation of a path forward for the ultimate disposition of SNF, a signi



by the public.  The EIS, including its preferred alternatives, will be considered by the S
along with other factors, in arriving at a decision to be documented in a formal Record of
 

1.4.2 Changes to the Environmental Impact Statement Resulting from Public Comment 

    A major purpose of the National Environmental Policy Act is to promote efforts that wi
eliminate damage to the environment by ensuring informed decisionmaking on major Federal a
significantly affecting the quality of the human environment.  Consideration of public com
EIS helps to ensure that the EIS is an adequate decisionmaking tool; accordingly, this EIS
as appropriate, in response to public comments.  While a number of specific issues and con
by commentors, none of the issues or concerns identified new reasonable alternatives requi
resulted in significant change in the results of the analysis of the potential environment
    Based on review of public comments, coupled with the consultations held with commentin
as well as State and tribal governments, the main EIS enhancements include the following:
       Seismic and water resources discussions were reviewed, clarified, and enhanced for 
        alternative sites, and current data and analyses were added to Volumes 1 and 2, as
        A discussion of potential accidents caused by a common initiator was added.  The o
        stabilizing some of DOE's SNF (specifically from the N Reactor) by processing it a
        facilities located overseas was added, thus enhancing the processing options discu
        EIS.  An analysis of barge transportation was added to the EIS, with respect to th
        transporting N-Reactor fuel to a shipping point for overseas processing, as well a
        the potential transport of Brookhaven National Laboratory SNF to another site, as 
        In addition, an analysis of shipboard fires was added, primarily in response to co
        related to receiving SNF containing uranium of U.S. origin from foreign research r
         
       In Volume 2 of the EIS, the air quality analysis was revised to upgrade the existin
        conditions and impacts of alternatives in terms of the amount of Prevention of Sig
        Deterioration (PSD) increment consumed, thus updating the baseline conditions pres
        the Idaho National Engineering Laboratory.  Additionally, the Waste Experimental R
        Facility project summary was enhanced and clarified.  This EIS was also revised to
        current projections of employment, including the projected downsizing of the Idaho
        Engineering Laboratory due to contractor consolidation. 
         
       In response to public comments, a brief summary of the results of a separate evalua
        costs of the various alternatives was added to the EIS, although the cost evaluati
        performed independently of the EIS for additional purposes.  The discussion of the
        regarding the management of Fort St. Vrain SNF currently stored in Colorado has be
        expanded.  As committed to in the Draft EIS, the evaluation and discussion of envi
        justice has been expanded in both Volumes 1 and 2 of the EIS.  This analysis was b
        interim DOE guidance in the absence of interagency policy in this regard and refle
        public comments received regarding environmental justice.  Consultation with the c
        Native American tribes is reflected in the environmental justice analysis, as well
        various sections of the EIS, as appropriate. 
         
       Other enhancements include a clarification that potential shipment of SNF containin
        of U.S. origin from foreign research reactors consists of a bounding estimate of 2
        addition, as a result of public comments, Volume 1 of the EIS was enhanced to clar
        relationship between current DOE National Environmental Policy Act actions and thi
        Likewise, the relationship between the EIS and the Spent Fuel Vulnerability Action
        clarified in this EIS.  With respect to the naval SNF, Appendix D of Volume 1 was 
        more fully explain the import of naval SNF and to discuss potential effects of ter
        at naval shipyards. 
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2. PURPOSE AND NEED FOR AGENCY ACTION 

      DOE, according to the Atomic Energy Act of 1954, as amended, is responsible for deve
maintaining a capability to manage nuclear materials [Atomic Energy Act Sections 11(z), 11
During the last four decades, DOE and its predecessor agencies have transported, received,
reprocessed approximately 100,000 MTHM of SNF from various sources, including DOE producti
reactors; the Naval Nuclear Propulsion Program; DOE, university, and other research and te
special case commercial power reactors; and certain foreign research reactors.  Approximat
of SNF was not reprocessed and is stored at various locations in the United States and ove
Approximately 100 MTHM of additional SNF is projected to be received in the next 40 years.
in a wide range of enrichments, types, and conditions. 
      The end of the Cold War led DOE to reevaluate the scale of its weapons production, n
propulsion, and research missions.  In April 1992, the Secretary of Energy directed DOE to
reprocessing of SNF for recovery and recycling of plutonium and highly enriched uranium to
nuclear weapons stockpile.  In 1993, a DOE report(a) documented current and potential envi
and health vulnerabilities regarding existing DOE SNF storage facilities.  The report iden
degraded fuel cladding integrity and other problems that require action to ensure continue
result of the Secretary's directive and the information in the DOE report, the proposed ac
efficiently, and responsibly manage existing and projected quantities of spent nuclear fue
2035, pending ultimate disposition. 
      As part of establishing an effective SNF Management Program, DOE needs to make compl
strategic decisions for the management of SNF for the next 40 years, including (a) where t
management activities, after evaluating existing and potential locations, (b) the appropri
facilities, and technologies for SNF management, and (c) the research and development acti
the SNF Management Program. 
  
      Volume 1 of this EIS focuses on strategies for where to conduct SNF management activ
above.  Decisions on the site-specific and technical implementation of the program, as in 
would be made after subsequent, tiered National Environmental Policy Act reviews, as appro
_______________________________ 
a. Spent Fuel Working Group Report on Inventory and Storage of the Department's Spent Nucl
Other Reactor Irradiated Nuclear Materials and Their Environmental, Safety and Health Vuln
(DOE 1993b.) 
__________________________________________________________________________________________
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3. ALTERNATIVES 

     Chapter 3 describes a range of programmatic alternatives for managing the DOE SNF cur
within the DOE complex and at non-DOE generator sites.  These alternatives also address SN
projected to be generated through the year 2035.  Figure 1-2, given in Chapter 1, identifi
the United States where DOE SNF is being generated and stored. 
     The five alternatives 
analyzed in Volume 1 of this 
EIS are summarized in the 
box to the right.  These 
alternatives, which are 
consistent with the 
alternatives under 
consideration for the DOE 
Waste Management 
Programmatic EIS, present a 
range of programmatic 
approaches for managing 
existing and projected SNF 
inventories.  The alternatives 
involve varying amounts of 
SNF shipments, levels of 
fuel stabilization, numbers 
and types of storage 
facilities, and the scope of 
research and development 
efforts for SNF management 
technologies. 
_____________________________________________________________________________ 
Summary of Alternatives for the Management of 
           DOE Spent Nuclear Fuel 
No Action 
     Take minimum actions required for safe and secure management of 
     SNF at or close to the generation site or current storage location. 
Decentralization 
     Store most SNF at or close to the generation site or current storage 
     location, with limited shipments to DOE facilities. 
1992/1993 Planning Basis 
     Transport and store newly generated SNF at the Idaho National 
     Engineering Laboratory or Savannah River Site.  Consolidate some 
     existing fuels at the Idaho National Engineering Laboratory or at the 
     Savannah River Site. 
Regionalization 
     Distribute existing and projected SNF among DOE sites based primarily 
     on fuel type (Regionalization 4A) or geographic location 
     (Regionalization 4B). 
Centralization 
     Manage all existing and projected SNF inventories at one site until 
     ultimate disposition. 
_____________________________________________________________________________ 
     The programmatic action that DOE ultimately selects is not necessarily limited to one
alternatives presented.  A hybrid alternative could, for example, be developed that would 
from one or more of the five alternatives analyzed.  Moreover, the programmatic decisions 
site-specific SNF management options.  If appropriate, the decisions would be made after a
specific National Environmental Policy Act evaluations. 
     In developing the alternatives, the need to comply with applicable regulations, permi
orders was assumed.  Under some of the alternatives (for example, No Action and Decentrali
would be required to renegotiate existing commitments to accept SNF from utilities (for ex
Vrain), domestic research reactor SNF, and potential agreements to accept foreign research
Under all alternatives, actions to resolve outstanding SNF management deficiencies identif
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according to the Defense Nuclear Facilities Safety Board Recommendation 94-1 Implementatio
be implemented as appropriate.  The Defense Nuclear Facilities Safety Board 94-1 Implement
be balanced with other factors such as budgetary constraints and public comments.  Under a
DOE would consider ways to reduce costs for the management of SNF. 
     Some of the alternatives include references to transition periods.  These can be defi
of time needed to fully implement the alternative, if selected.  Transition periods vary f
depending on the time required to plan, design, procure, or construct equipment and facili
implement the alternative.  Activities taking place during transition periods would be sim
activities associated with one or more of the defined alternatives.  Therefore, environmen
transition period activities are bounded by the impacts assessment for the defined alterna
     The DOE SNF Management Program is intended to (a) provide interim storage and managem
SNF at specified locations until ultimate disposition, (b) stabilize the fuel as required 
safe storage and protection of human health (for both workers and the public), (c) increas
capacity, replacing facilities that cannot meet current standards and provide additional c
generated SNF, (d) conduct research and development initiatives to support safe storage an
and (e) examine SNF generated by the Naval Nuclear Propulsion Program.  The possible need 
into a form that meets the acceptance criteria of geologic repositories is beyond the scop
be the subject of future National Environmental Policy Act review. 
     The planning period for this EIS is 40 years, beginning with the issuance of the Reco
(that is, baseline conditions in June 1995) and extending through the year 2035.  The 
40-year timeframe may be required to make and implement decisions on the ultimate disposit
Detailed impact analyses are performed for the time period from 1995 to 2005.  Normal oper
are then projected for the remaining 30 years. 
     Decisions as a result of this EIS apply to actions taken by DOE and the Navy from the
Record of Decision through the interim storage period.  At the present time, intersite shi
have been curtailed.  However, limited shipments of SNF from Navy shipyards have occurred 
preparation of the EIS.  Shipments from sources such as universities and foreign research 
urgent relief have also occurred.  These shipments are in accordance with existing court o
facility compliance agreements, and Council on Environmental Quality regulations.  If the 
alternative is selected in the Record of Decision, all such shipments would cease after an
transition period. 
     After considering a number of elements, DOE has identified Regionalization 4A (manage
type) as the preferred alternative.  DOE arrived at its preferred alternative through a fo
management process, which included developing screening and performance criteria.  Screeni
requirements that an alternative must satisfy to be further evaluated; performance criteri
attributes or characteristics that help distinguish the relative merit of each alternative
screening criteria.  After applying the screening criteria, additional management consider
nontechnical), discussed below, were used to arrive at the final preferred alternative. 
     The screening and performance criteria were developed considering the following facto
(a) environmental impact, (b) environmental regulatory compliance, (c) DOE and SNF program
missions, (d) public comments, (e) national security mission, (f) cost, and (g) DOE policy
     Each alternative was first evaluated based on the following screening criteria: 
         Resolving vulnerabilities consistent with DOE's Plan of Action to Resolve Spent N
          Vulnerabilities (DOE 1994a, b, c) 
           
         Complying with all applicable Federal and state environmental laws and regulation
          orders, and Federal facility agreements 
           
         Maintaining backup capabilities for SNF management to limit interruptions of vita
          program activities 
           
         Providing the capability for 100 percent examination of naval SNF 
           
         Providing technology development for SNF treatment, storage, and ultimate disposi
           
     Those alternatives that did not satisfy all of the screening criteria were not consid
these were No Action, Decentralization A and B, and Centralization.  The remaining alterna
Planning Basis, Decentralization C, and Regionalization 4A and 4B, met all of the screenin
alternatives were then evaluated based on optimizing overall performance relative to the f
performance criteria: 
         Minimizing transport of SNF 
           
         Minimizing environmental impact 
           
         Assuring lowest cost consistent with mission accomplishment 



           
         Maximizing support for DOE's National SNF Program to achieve safe storage and pre
          for final disposition 
           
         Maximizing DOE's ability to honor new and historical commitments and contracts. 
           Applying these performance criteria, two of the four remaining alternatives, 19
and Regionalization 4A, rated the highest, so they were determined to be candidates for th
alternative.  These candidate alternatives were then evaluated against a number of technic
considerations, including environmental impact perception, indicated stakeholder preferenc
factors, regulatory risk, SNF processing potential, environmental justice, and fairness.  
resulted in Regionalization 4A being identified as the preferred alternative, because Regi
supports a path forward for ultimate disposition of the SNF.  Additional information on th
be found in Section 3.1.4. 
     While the Nevada Test Site is analyzed in this EIS as an alternative site for SNF man
activities, DOE did not consider it to be a preferred site for the management of SNF becau
Nevada's current role as the host site for the Yucca Mountain Site Characterization Projec
Test Site's lack of SNF management facilities and high-level waste infrastructure.   
     The DOE's preferred alternative is consistent with the Navy's preferred alternative t
conduct refueling and defueling of nuclear-powered vessels and prototypes, and to transpor
National Engineering Laboratory for full examination and interim storage, using the same p
past.  Details and analyses supporting the Navy's preferred alternative can be found in Ap
Volume 1. 
     The remainder of this chapter is comprised of three sections.  Section 3.1 summarizes
and the implications for each site.  Section 3.2 discusses the alternatives eliminated fro
Section 3.3 provides a brief comparison of the potential environmental impacts associated 
alternative. 
 

3.1 Overview of Alternatives Considered 

     Section 3.1 and Tables 3-1 through 3-5 discuss the potential actions at each site as 
implementing each of the alternatives.   
Table 3-1. Summary of the No Action alternativeTable 3-2. Summary of the Decentralization 
                           No Action Alternative 
Take minimum actions required for safe and secure management of SNF 
at or close to the generation site or current storage location. 
          After an approximate 3-year transition period, no transport of SNF 
          to or from DOE facilities would occur. 
          Stabilization activities would be limited to the minimum actions 
          required to safely store SNF. 
          Naval reactor SNF would be stored at naval sites. 
          Facility upgrade/replacement and onsite fuel transfers would be 
          limited to those necessary for safe interim storage. 
          Existing research and development activities would continue. 
____________________________________________________________________________ 
 

3.1.1 No Action 

     The No Action 
alternative is an alternative 
required under the Council on 
Environmental Quality 
regulations for implementing 
the National Environmental 
Policy Act of 1969.  Under the 
No Action alternative, DOE 
would limit actions to the 
minimum necessary for safe 
and secure management of 
SNF at the generation site or 
current storage location.  
Under this alternative, small 



and large DOE sites, naval 
sites, university and other non- 
DOE domestic reactors, and foreign research reactors would all independently manage their 
Generally, after an appropriate transition period SNF shipments between sites for manageme
would be discontinued, including those SNF shipments currently allowed by court orders and
compliance agreements.  Figure 3-1 indicates SNF inventories.  The technology development 
to SNF management, limited to activities already approved, would continue within DOE.  Fig
shows the distribution of fuel from 1995 through 2035. 
     The following subsections highlight actions associated with the No Action alternative
being considered for SNF management. 
 

3.1.1.1 Hanford Site. 

Under the No Action alternative at the Hanford Site, only those actions 
deemed necessary for the continued safe and secure management of the SNF would be carried 
existing SNF would be maintained close to its current storage locations and there would be
upgrades.  Activities required to safely store SNF would continue. 
     Specific actions proposed for the near term include proceeding with the characterizat
production reactor fuel to establish safe interim storage limits, containerizing the fuel 
basin by 1998, procuring the first 10 dry storage casks for the Fast Flux Test Facility, t
cask storage if required for safety reasons (with emphasis on Fast Flux Test Facility fuel
sodium), and possibly consolidating SNF from defense production at the 105-KW reactor basi
Figure 3-1.  Spent nuclear fuel distribution, location, and inventory for the No Action al
 

3.1.1.2 Idaho National Engineering Laboratory. 

For the No Action alternative, DOE would 
maintain SNF close to defueling or current storage locations with minimal facility upgrade
The Idaho National Engineering Laboratory would neither receive nor transport SNF except f
during a transition period of about 3 years (see Section 3.1.1.6).  After the transition p
not be transferred to the Idaho National Engineering Laboratory, and the Expended Core Fac
National Engineering Laboratory would be shut down.  DOE would continue to transfer onsite
Idaho Chemical Processing Plant until the existing storage capacity is used. 
     DOE would continue operating existing SNF-related facilities at the Idaho National En
Laboratory.  Because of the deteriorated condition of some of the fuel stored underwater i
Underwater Fuel Storage Facility, additional characterization and canning capabilities wou
stabilize the fuel for safe transport and subsequent storage.  DOE has scheduled the insta
of new fuel characterization and canning equipment in the Irradiated Fuel Storage Facility
provide these capabilities.  DOE would perform other required stabilization of SNF at the 
Engineering Laboratory in either the Remote Analytical Laboratory or the Fluorinel Dissolu
Cell.  DOE would not start any new projects to increase SNF interim storage capacity. 
     SNF research and development would be limited.  Existing SNF management research and
development projects would continue, but the development of technology for the ultimate di
would cease.  Existing facilities, such as the Process Improvement Facility, the Remote An
Laboratory, and the Pilot Plant Facility, would support continuing research and developmen
 

3.1.1.3 Savannah River Site. 

For the No Action alternative, DOE would use the existing 
Savannah River Site facilities for extended wet storage of its current SNF inventories.  T
Site would not transport any SNF offsite and would not receive any SNF.  Only onsite conso
rearrangement would take place.  DOE would temporarily move fuel currently on the Savannah
among facilities to accommodate facility upgrades. 
     Six Savannah River Site facilities are used for the storage of SNF:  the Receiving Ba
Fuel, K-Reactor Disassembly Basin, L-Reactor Disassembly Basin, P-Reactor Disassembly Basi
and H-Canyon.  Most of the fuel is located in the Receiving Basin for Offsite Fuel, the L-
Disassembly Basin, and the F-Canyon.  DOE would accomplish onsite transfers as required to
safety of aluminum-clad fuel.  The Receiving Basin for Offsite Fuels and an upgraded react
utilized for continued storage of this fuel.  Additionally, DOE would place the aluminum-c
degrading because of corrosion, in containers to minimize the spread of radioactive materi



case the cladding is breached.  DOE would continue existing SNF-related research and devel
 
 

3.1.1.4 Oak Ridge Reservation. 

Under the No Action alternative, the Oak Ridge National 
Laboratory, which is on the Oak Ridge Reservation, would generate and store SNF as a resul
research activities.  No SNF would be transported to the Oak Ridge Reservation, and no SNF
transported offsite.  SNF would be stabilized, as necessary, to ensure safe storage.  Oak 
research and development activities would continue as planned except that the  alternative
shutdown of the High Flux Isotope Reactor as a result of filling the existing SNF storage 
Additional SNF management planning is not expected to be required for the Bulk Shielding R
Oak Ridge Research Reactor through the year 2035.  It is antici- 
pated that the fuel now stored in the Tower 
Shielding Reactor No. II core would be moved to the Y-12 area at the Oak Ridge Reservation
storage.  If this is not possible, additional storage space or cessation of reactor opera-
tions may be required 
after 2005.  If the Advanced Neutron Source becomes opera- 
tional in 2005, additional SNF interim storage 
space may be required. 
 

3.1.1.5 Nevada Test Site. 

The Nevada Test Site does not generate or store any SNF and would 
not receive any SNF under the No Action alternative.  Therefore, this alternative does not
Test Site. 
 

3.1.1.6 Naval Nuclear Propulsion Program. 

Under the No Action alternative, naval reactors 
would continue to be defueled and refueled as planned.  In accordance with normal practice
would be removed from the ships (or prototypes) and placed into shipping containers.  No a
needed to prepare the naval SNF for storage because of its corrosion resistance, high inte
The SNF would be stored in this condition at a location near the defueling site.  Naval SN
defueled or refueled at Newport News Shipbuilding, a private shipyard located in Newport N
would be transported to the Norfolk Naval Shipyard, in Portsmouth, Virginia, which is the 
     Under this alternative, examination of naval SNF would ultimately cease.  A transitio
approximately 3 years would be required to procure sufficient shipping containers to store
removed by ongoing defueling or refueling.  During this period, naval SNF would continue t
to the Idaho National Engineering Laboratory for detailed examination and storage.  After 
period, naval SNF would no longer be transported to the Idaho National Engineering Laborat
examination and subsequent storage; the SNF removed from naval reactors would remain for s
naval sites.  In addition, the Expended Core Facility at the Idaho National Engineering La
shut down. 
 

3.1.1.7 Other Generator/Storage Locations. 

Under the No Action alternative, the SNF 
generated and/or stored at DOE research and non-DOE research reactors and other locations 
transported offsite.  For the purposes of this analysis, it is assumed that SNF from forei
would not be transported to the United States under this alternative.  DOE research reacto
storage capacity could continue operating as planned.  If the onsite storage capacity is i
be expanded, new plans would have to be considered, including potential cessation of react
storage capacity limits are reached. 
     The No Action alternative would also affect the management of SNF from nuclear power 
DOE is obligated to store.  For this alternative, the SNF would remain at these sites.  St
performed, as necessary, to ensure safe storage.  Loss of access to the Idaho National Eng
for storage of its SNF has already resulted in the construction of new onsite SNF storage 
Therefore, implementation of the No Action alternative would have no additional impact on 



of SNF at Fort St. Vrain. 
 

3.1.2 Decentralization 

_____________________________________________________________________________ 
Decentralization Alternative 
Store most SNF at or close to the generation site or current storage 
location, with limited shipments to DOE facilities. 
          DOE SNF shipments would be limited to the following: 
          -    SNF stored or generated at universities and non-DOE facilities 
          -    Potential foreign research reactor fuel. 
          SNF processing might need to be conducted. Other forms of 
          stabilization might occur to provide for safe storage and/or 
          transport. 
          Some facilities would be upgraded/replaced and additional storage 
          capacity required by the alternative would be constructed. 
          Onsite fuel transfers would occur for improved safe storage. 
  
          Research and development activities would be undertaken for SNF 
          management, including stabilization technology. 
          Three options for naval fuel 
          -    No inspection fuel remains close to refueling/defueling site 
          -    Limited inspection at Puget Sound Naval Shipyard 
          -    Full inspection at the Idaho National Engineering Laboratory 
               followed by storage close to refueling/defueling site. 
____________________________________________________________________________ 
     Under the 
Decentralization alternative, 
DOE would (a) maintain 
existing SNF in storage at 
current locations, and (b) store 
new SNF at or near the site of 
generation, thereby reducing 
the amount of fuel transported 
before a decision on ultimate 
disposition.  This alternative 
differs from the No Action 
alternative by slightly 
increasing shipments to DOE 
sites and developing or 
upgrading facilities.  Table 3-2 
summarizes the basic actions 
at each site under this 
alternative.  Actions that 
would improve management 
of SNF would be undertaken.  
SNF processing and research 
and development would be performed.  Fuel may be transported for safety or research and de
purposes.  Figure 3-2 identifies the movement of fuel from 1995 through 2035 under this al
from non-DOE locations would be transported to one of the major existing sites for managem
managed by DOE would remain at its current location until a decision on final disposition 
has evaluated three options for SNF management under this alternative, based on the amount
that would be performed on the SNF.  In general, naval SNF would be stored at the defuelin
Newport News Shipbuilding would be transferred to the Norfolk Naval Shipyard. 
 

3.1.2.1 Hanford Site. 

Under the Decentralization alternative, the near-term activities at the 
Hanford Site include those activities identified under the No Action alternative, as well 
development and upgrades, and SNF processing research and development.  In addition to the
activities identified for the No Action alternative (that is, fuel  characterization, fuel



procurement for Fast Flux Test Facility fuel), the following general  activities would als
wet and dry storage methods for defense production N-Reactor and Single-Pass Reactor fuel;
storage methods for other fuels (Shippingport Core II, Fast Flux Test Facility, miscellane
extensive research and development on defense 
Figure 3-2.  Spent nuclear fuel distribution, location, and inventory for the Decentraliza
possibly a stabilization facility.  In response to public comment, this alternative also i
process defense production SNF at an overseas facility.  A discussion of this option is pr
Appendix A, Attachment B. 
     The Hanford Site would not transport SNF to or receive SNF from offsite locations, un
to process defense production SNF at an overseas facility is selected.  Local transport of
support safety requirements, improved SNF management, and research and development activit
     Combinations of wet and dry storage would be considered.  Either a new wet storage fa
casks or vault-type dry storage would be needed to replace existing facilities.  Dry stora
production SNF would require a new stabilization facility.  Because of substantial chemica
differences between defense production fuels and the nondefense fuels, it is possible that
facilities would be built.  Additional National Environmental Policy Act documentation wou
before selecting this option. 
 

3.1.2.2 Idaho National Engineering Laboratory. 

Under the Decentralization alternative, the 
Idaho National Engineering Laboratory would accept limited shipments of SNF for storage, i
from some domestic research reactors and some foreign research reactors.  Some onsite tran
be conducted.  DOE would manage the existing SNF at the Idaho National Engineering Laborat
the naval SNF at the Naval Reactors Facility and the SNF in underwater pools, to accomplis
interim storage until ultimate disposition. 
     DOE would use the characterization and canning equipment described for the No Action 
stabilize SNF removed from the CPP-603 Underwater Fuel Storage Facility for interim SNF st
would transfer the SNF in the CPP-603 Underwater Fuel Storage Facility to the Fuel Storage
2000.  DOE would continue to use the Underground Storage Facility and the Irradiated Fuel 
for existing SNF inventory and transfers of other SNF based on safety analyses.  DOE would
increase fuel storage capacity at the Idaho National Engineering Laboratory, as required.
     The Idaho National Engineering Laboratory would conduct various research and developm
activities, including laboratory and pilot-plant testing, continued repository performance
acceptance criteria development, and the characterization of SNF. 
     The Idaho National Engineering Laboratory would examine different amounts of naval SN
depending on the option selected for the Navy Nuclear Propulsion Program (see Section 3.1.
of the three options, the Expended Core Facility would ultimately be shut down.  As with t
alternative, each of the options for naval fuel would require a transition period.  During
SNF would be transported in shipping containers to the Expended Core Facility for examinat
the Idaho Chemical Processing Plant for storage. 
 

3.1.2.3 Savannah River Site. 

The near-term fuel transfer and consolidation activities at the 
Savannah River Site for the Decentralization alternative would be similar to those under t
alternative, except that the site would receive limited SNF shipments from other locations
River Site would receive research and test reactor fuel from some domestic and perhaps som
research reactors.  This SNF would consist primarily of aluminum-clad fuel elements and so
and zircaloy fuel elements. 
     Fuel would continue to be stored in the Receiving Basin for Offsite Fuels and in an u
basin until it is either canned, placed in wet or dry storage, or is processed.  The proce
represented for evaluation in the EIS consists of processing existing Savannah River Site 
using existing chemical separations facilities (that is, F- and H-Canyons) and storing the
stainless-steel-clad and zirconium-clad fuel as well as future receipts of aluminum-clad S
analyzed because DOE has data from past processing that can be used for analyses.  The imp
technology are representative of other processing technology options that may be considere
Other processing options, such as processing all SNF or processing coupled with vitrificat
feasible and would be analyzed as part of the site-specific National Environmental Policy 
needed to implement any option for this alternative. 
     The Decentralization alternative would require a new fuel characterization facility, 
canning facility, and a new wet or dry storage facility.  The Savannah River Site would ev



storage and processing options because (as in the No Action alternative) interim wet stora
elements without canning could cause corrosion and cladding failures.  The Savannah River 
initiate projects to design characterization, canning, and dry storage facilities for alum
Ongoing SNF research would continue at the site. 
 

3.1.2.4 Oak Ridge Reservation. 

Under the Decentralization alternative, the Oak Ridge National 
Laboratory would generate and store SNF from reactor research activities.  No SNF would be
the Oak Ridge Reservation except for small amounts associated with research and developmen
example, from Sandia National Laboratories).  No SNF would be transported offsite.  SNF wo
stabilized, as necessary, to provide safe storage.  Research and development activities at
Reservation would continue as planned.  Because the interim storage capacity for SNF at th
Reservation is limited, new interim storage capacity would be added.  The amount of SNF in
would not increase substantially. 
 

3.1.2.5 Nevada Test Site. 

Under the Decentralization alternative, the Nevada Test Site would not 
generate or store any SNF and would not receive any SNF.  Therefore, this alternative is n
Nevada Test Site. 
 

3.1.2.6 Naval Nuclear Propulsion Program. 

The Decentralization alternative at the naval sites 
is similar to the No Action alternative because naval reactors would continue to be defuel
planned, and the fuel would generally be stored at or near the defueling site.  No action 
prepare the naval SNF for storage because of its corrosion resistance, high integrity, and
transition period would be required while the necessary interim storage capabilities could
developed at the naval sites.  During this period, naval SNF would continue to be transpor
Core Facility for examination and subsequent interim storage at the Idaho National Enginee
The principal difference from the No Action alternative is that the options for interim st
selected from shipping containers, dry storage casks, and wet storage in water pools.  Ano
difference is that examination of naval fuel would be possible. 
     Under this alternative, the Navy has three options, which vary by the amount of detai
tion 
that could be performed on the naval SNF: 
         Option A, No Examination-Interim storage of naval SNF at the naval site of origin
          any detailed examination, except during the 3-year transition period when naval 
          continue to be transported to the Expended Core Facility at the Idaho National E
          Laboratory for detailed examination and preparation for storage at the Idaho Che
          Processing Plant. 
           
         Option B, Limited Examination-Transport approximately 10 percent of the naval SNF
          Puget Sound Naval Shipyard where the existing water pool, designed to support ai
          refuelings, would be modified to enable limited examination of certain high-prio
          of this water pool for examination would preclude the performance of aircraft ca
          work at the shipyard. 
           
         Option C, Full Examination-Transport naval SNF to the Expended Core Facility for 
          examination and then return the fuel to the naval or DOE facility near the site 
          storage. 
           
     For Option A, the Expended Core Facility at the Idaho National Engineering Laboratory
shut down after the transition period.  For Option B, the water pool facility at the Puget
Shipyard would be modified to support SNF examinations and, upon completion, the Expended 
would be shut down.  It would not be possible to perform aircraft carrier refuelings at th
Shipyard if this option were selected.  Under Options A and B, examinations of SNF would b
terminated or severely decreased.  Under Option C, the Expended Core Facility would contin
and planned Expended Core Facility improvements, including construction of the dry cell, w



completed. 
 

3.1.2.7 Other Generator/Storage Locations. 

The Decentralization alternative for other 
generators and storage locations is similar to the No Action alternative because offsite t
would be allowed in limited amounts for continued operation.  Thus, both DOE and non-DOE r
reactors would be allowed to transport SNF offsite, as necessary.  Additional SNF interim 
domestic research reactors would not be required.  For this alternative, SNF currently sto
Valley Demonstration Project, Babcock & Wilcox Research Center, and the Fort St. Vrain pow
remain at these sites.  As identified in the No Action alternative, loss of access to the 
Engineering Laboratory for storage of its SNF has already resulted in the construction of 
storage at Fort St. Vrain.  Therefore, implementation of the Decentralization alternative 
additional impact on the management of SNF at Fort St. Vrain. 
 

3.1.3 1992/1993 Planning Basis 

  
_____________________________________________________________________________ 
                   1992/1993 Planning Basis Alternative 
Transport to and store newly generated SNF at the Idaho National 
Engineering Laboratory or Savannah River Site.  Consolidate some existing 
fuels at the Idaho National Engineering Laboratory or the Savannah River 
Site. 
          Fuel would be transported as follows: 
          -    TRIGA fuel from the Hanford Site to the Idaho National 
               Engineering Laboratory; Hanford Site receives limited fuel for 
               research of storage and dispositioning technologies 
          -    Naval fuel to the Idaho National Engineering Laboratory for 
               examination and storage 
          -    West Valley Demonstration Project and Fort St. Vrain fuel to 
               the Idaho National Engineering Laboratory 
          -    Oak Ridge Reservation fuel to the Savannah River Site 
          -    Domestic research fuel, and foreign research reactor fuel as 
               may yet be determined, divided between the Savannah River 
               Site and the Idaho National Engineering Laboratory. 
      
          Facilities upgrades and replacements that were planned would 
          proceed, including increased storage capacity. 
          Research and development for SNF management would be 
          undertaken, including stabilization technology. 
          SNF processing might need to be conducted.  Other forms of 
          stabilization might occur to provide for safe storage and/or 
          transport.        
____________________________________________________________________________ 
     The 1992/1993 
Planning Basis alternative 
represents DOE's 1992/1993 
plans for management of its 
SNF.  Under this alternative, 
existing SNF located at major 
DOE sites would remain at 
those sites.  This results in less 
intersite transportation of SNF 
compared with the other 
alternatives, except for the No 
Action alternative. 
Table 3-3 summarizes the 
basic actions at each site under 
this alternative. 
     Under this alternative, 



DOE would transport and 
store newly generated SNF at 
the Idaho National 
Engineering Laboratory or 
Savannah River Site.  Some 
existing SNF currently at other 
sites would be consolidated at 
the Idaho National 
Engineering Laboratory or the Savannah River Site.  Specifically, the Idaho National Engin
would receive TRIGA fuel from the Hanford Site, SNF from naval sites, some test reactor SN
the West Valley Demonstration Project and Fort St. Vrain, and some SNF from university and
foreign research reactors.  The Savannah River Site would also receive some test reactor S
from university and perhaps from foreign research reactors.  DOE sites would generally upg
construct new facilities for the management of SNF. 
     Continued SNF transportation, receipt, processing, and storage are assumed for this a
construction and operation of any new facilities required to accommodate current and proje
interim storage requirements would be implemented.  Figure 3-3 identifies the movement of 
through 2035 under this alternative.  Activities related to SNF processing would include r
development and pilot programs to support future decisions on the ultimate disposition of 
Figure 3-3.  Spent nuclear fuel distribution, location, and inventory for the 1992/1993 Pl
     Naval SNF would continue to be transported to the Expended Core Facility at the Idaho
Engineering Laboratory for examination.  After examination, the SNF would be transferred t
Chemical Processing Plant for interim storage, pending ultimate disposition. 
 

3.1.3.1 Hanford Site. 

The activities at the Hanford Site for the 1992/1993 Planning Basis 
alternative are the same as those identified for the Decentralization alternative, except 
elements currently stored in the 308 Building and the 200 Area low-level burial grounds wo
to the Idaho National Engineering Laboratory.  No new SNF would be transported to the Hanf
for limited quantities of materials for research in support of interim storage technologie
disposition.  Thus, the overall inventory at the Hanford Site would decrease slightly. 
 

3.1.3.2 Idaho National Engineering Laboratory. 

Under the 1992/1993 Planning Basis 
alternative, DOE would continue the maintenance and operation of existing SNF-related faci
similar to the No Action alternative; however, some consolidation of Idaho National Engine
facilities could occur.  Newly generated SNF would, with minor exceptions, be transported 
National Engineering Laboratory or the Savannah River Site. 
     DOE would complete a new characterization and canning facility with appropriate inspe
conditioning, and packaging equipment to stabilize any new receipts of SNF and to prepare 
underwater storage for dry storage.  DOE would upgrade or increase dry fuel storage capaci
National Engineering Laboratory, as required. 
     SNF research and development, with the construction of a Technology Development Facil
continue as planned.  The Electrometallurgical Process Demonstration Project would continu
National Laboratory-West Fuel Cycle Facility.  The Dry Fuels Storage Facility would be use
technology for the dry storage of selected DOE highly enriched uranium fuels. 
     Naval SNF would continue to be transported to the Expended Core Facility at the Idaho
Engineering Laboratory for examination.  After examination, the SNF would be transferred t
Chemical Processing Plant for interim storage, pending ultimate disposition. 
 

3.1.3.3 Savannah River Site. 

The implementation of the 1992/1993 Planning Basis alternative 
at the Savannah River Site would involve the same actions and options as the Decentralizat
except that DOE would transfer about half of the newly generated domestic and foreign alum
research reactor SNF to the Savannah River Site. 
     The stabilization activities and options would be the same as those for the Decentral
alternative.  The Savannah River Site would place the nonaluminum fuels and offsite alumin



receipts in interim storage and either process the aluminum-clad fuels currently at the Sa
place them in interim storage.  The storage options and new facility requirements would al
those for the Decentralization alternative.  The Savannah River Site would undertake the s
research and development programs as those described for the Decentralization alternative.
activities would continue.  The Savannah River Site would also conduct research and pilot-
determine the best technology for ultimate disposition of the aluminum-clad fuels. 
 

3.1.3.4 Oak Ridge Reservation. 

Under the 1992/1993 Planning Basis alternative, the Oak 
Ridge Reservation would transport excess SNF to other DOE locations as necessary to permit
operations of Oak Ridge reactors.  The option for acquiring dry storage facilities would s
High Flux Isotope Reactor operation during the transition period. The amount of SNF stored
Ridge Reservation would not increase.  Research and development activities would continue,
storage capacity would not increase. 
 

3.1.3.5 Nevada Test Site. 

Under the 1992/1993 Planning Basis alternative, the Nevada Test Site 
would not generate or store any SNF and would not receive any SNF.  Therefore, this altern
applicable to the Nevada Test Site. 
 

3.1.3.6 Naval Nuclear Propulsion Program. 

Under this alternative, naval reactors would 
continue to be defueled and refueled as planned.  Upon removal from the ship, the SNF woul
to the Expended Core Facility at the Idaho National Engineering Laboratory for examination
examination, the fuel would be transported to the Idaho Chemical Processing Plant for inte
pending ultimate disposition.  No action to prepare the SNF for storage would be necessary
corrosion resistance, high integrity, and strength.  Planned improvements for the Expended
including construction of the dry cell facility, would be completed. 
 

3.1.3.7 Other Generator/Storage Locations. 

Under this alternative, SNF would continue to be 
transported to designated DOE sites.  At Brookhaven National Laboratory, implementation of
could require a transition period of several years and construction of temporary SNF stora
acquisition of dry storage containers.  DOE assumes that no additional SNF interim storage
be constructed at the other generator/storage sites.  For this alternative, SNF currently 
Valley Demonstration Project, Babcock & Wilcox Research Center, and the Fort St. Vrain pow
be transported to the Idaho National Engineering Laboratory. 
 

3.1.4 Regionalization 

     The Regionalization alternative comprises Regionalization 4A, which would assign exis
projected SNF among DOE sites based primarily on fuel type, and Regionalization 4B, which 
fuels geographically.  This subsection briefly defines each one, provides a boxed summary,
implications of both on each site. 
     Table 3-4 summarizes actions at the sites being consid- 
ered for the Regionalization alternative. 
___________________________________________________________________________ 
Regionalization 4A Preferred Alternative 
Distribute existing and projected SNF among DOE sites based primarily on 
fuel type. 
          Naval fuel would be transported to, examined, and stored at the 
          Idaho National Engineering Laboratory. 
          Aluminum-clad fuel would be transported to the Savannah River 



          Site; TRIGA and nonaluminum fuel would be transported to the 
          Idaho National Engineering Laboratory; defense production fuel 
          would be retained at the Hanford Site. 
          SNF processing might need to be conducted. Other forms of 
          stabilization might occur to provide for safe storage and/or 
          transport.  
          Facilities required to support SNF management would be upgraded 
          or built as necessary. 
          Research and development for SNF management would be 
          undertaken, including stabilization technology. 
___________________________________________________________________________ 
     Regionalization 4A is 
the management of SNF based 
on the specific fuel type.  The 
DOE has identified 
Regionalization 4A as its 
preferred alternative (see 
Section 3.0).  All SNF would 
be transported to and stored at 
either the Idaho National 
Engineering Laboratory or the 
Savannah River Site, 
depending upon the fuel type, 
with the exception of defense 
production fuel that would be 
retained at the Hanford Site.  
Regionalization 4A is similar 
to the 1992/1993 Planning 
Basis alternative but involves 
more intersite transportation 
of SNF to the sites, depending on the existing capabilities of the sites to manage the spe
respect to cladding material, physical and chemical composition, fuel condition, and adequ
handle the increased quantity.  Actions for this alternative would assign all but defense 
either the Idaho National Engineering Laboratory or the Savannah River Site, depending on 
     Figure 3-4 shows the movement of SNF from 1995 through 2035 under Regionalization 4A.
upgrades, replacements, and additions would be undertaken to the extent required by this a
Activities related to the management of SNF, including research and develop- 
ment activities, would be 
included. 
Figure 3-4.  Spent nuclear fuel distribution, location, and inventory for Regionalization 
Regionalization 4B  
Distribute existing and projected SNF between an Eastern Regional Site 
(either Oak Ridge Reservation or Savannah River Site) and a Western 
Regional Site (either Hanford Site, Idaho National Engineering Laboratory, 
or Nevada Test Site). 
          The Eastern Regional Site would receive fuel from east of the 
          Mississippi River and the Western Regional Site would receive fuel 
          from west of the Mississippi River. 
          Naval fuel would be transported to, examined, and stored at either 
          the Western Regional Site or the Eastern Regional Site. 
          SNF processing might need to be conducted.  Other forms of 
          stabilization might occur to provide for safe storage and/or 
          transport.  
          Facilities required to support SNF management would be upgraded 
          or built as necessary. 
          Research and development would be undertaken for SNF 
          management, including stabilization technology. 
______________________________________________________________________________ 
     Regionalization 4B is 
the management of SNF based 
on geography.  In general, 
SNF from eastern locations 
(east of the Mississippi River) 
would be consolidated at the 
Eastern Regional Site (either 



the Oak Ridge Reservation or 
the Savannah River Site); SNF 
from western locations (west 
of the Mississippi River) 
would be consolidated at the 
Western Regional Site (either 
the Hanford Site, the Idaho 
National Engineering 
Laboratory, or the Nevada 
Test Site).  All naval SNF 
would be transported to, 
examined, and stored at either 
the Eastern or the Western 
Regional Site.  Regionalization 4B has 10 options, based on the combination of sites selec
and Western Regional Site and the placement of the expended core facility at either the Ea
Western Regional Site.  There are three potential Western and two potential Eastern Region
be paired, with either supporting the expended core facility.  Neither of the two possible
include the Idaho National Engineering Laboratory as the Western Regional Site would consi
another expended core facility at the Eastern Site because of the estimated $1 billion cos
expended core facility.  Figure 3-5 shows the movement of SNF from 1995 through 2035 under
Regionalization 4B with the Idaho National Engineering Laboratory as the Western Regional 
Savannah River Site as the Eastern Regional Site.  Facility upgrades, replacements, and ad
undertaken to the extent required by Regionalization 4B.  Activities related to the manage
including research and development, would be included. 
 

3.1.4.1 Hanford Site. 

          Regionalization 4A-Under Regionalization 4A, activities at the Hanford Site woul
intermediate to those of the Decentralization and the 1992/1993 Planning Basis alternative
continue to store its defense production fuel.  The Hanford Site would not receive any shi
would transport commercial remnants and stainless steel and nondefense production zircaloy
Idaho National Engineering Laboratory.  Facility upgrades, 
Figure 3-5.  Spent nuclear fuel distribution, location, and inventory for Regionalization 
and 1992/1993 Planning Basis alternatives.  Minor facility additions required to consolida
other onsite SNF for transport offsite would also occur. 
          Regionalization 4B-If the Hanford Site were selected as the Western Regional Sit
implementation of Regionalization 4B, DOE SNF located or generated in the western United S
possibly naval SNF nationwide would be sent to the Hanford Site.  This would require the c
upgrades, increases, and replacements of storage capacity identified for the existing inve
Decentralization alternative, as well as additional capacity to accommodate DOE SNF and na
the existing or new facilities. A new stabilization facility may be required to accomplish
of SNF. 
     New facilities would also be required to receive, handle, and store offsite fuel.  In
facility for research and development and pilot programs would be required to support ulti
An expended core facility would be built on the Hanford Site, if the naval SNF were sent t
     Implementation of Regionalization 4B at a site other than the Hanford Site would requ
Site to consolidate and prepare onsite SNF for transport to the Western Regional Site.  Be
potential chemical reactivity of the defense production fuel at Hanford, it would require 
offsite transport, which would require a new facility similar to the one described in the 
alternative.  Additional casks and associated handling equipment compatible with the recei
the regional site may also be required.  After the SNF is transported, related facilities 
would be closed. 
 

3.1.4.2 Idaho National Engineering Laboratory. 

           Regionalization 4A-Under Regionalization A, stainless-steel- and zircaloy-clad,
and naval SNF would be transported to the Idaho National Engineering Laboratory.  The Idah
Engineering Laboratory would transport aluminum-clad fuel to the Savannah River Site.  Dry
capacity would be increased and facility upgrades similar to those described for the 1992/
Basis alternative would be undertaken, with replacements and additions as appropriate. 
          Regionalization 4B-If the Idaho National Engineering Laboratory were selected as
Western Regional Site for implementation of Regionalization 4B, SNF from western locations



transported to the Idaho National Engineering Laboratory.  The western facilities would ch
stabilize, and can the SNF in containers compatible with dry storage at the Idaho Chemical
at the Idaho National Engineering Laboratory.  Naval SNF removed from naval reactors would
to the Expended Core Facility at the Idaho National Engineering Laboratory for examination
examination, the SNF would be transferred to the Idaho Chemical Processing Plant for inter
     DOE would complete an expanded Dry Fuels Storage Facility, which would include a new
characterization and canning facility similar to the one described for the 1992/1993 Plann
alternative.  In addition, the same new facility projects described for the 1992/1993 Plan
alternative would be initiated. 
     DOE would conduct SNF research and development.  Similar to the 1992/1993 Planning Ba
alternative, the Electrometallurgical Process Demonstration Project would continue at Argo
Laboratory-West. 
     If implementation of Regionalization 4B were to occur at a different site, DOE would 
characterization and canning facility at the Idaho Chemical Processing Plant to assist in 
different types of Idaho National Engineering Laboratory SNF before placement in various s
and storage containers before transport to the selected Western Regional Site. 
     Similar to the No Action alternative, DOE would complete the transfer of the CPP-603 
Fuel Storage Facility pool inventory to existing dry storage facilities by the year 2000. 
the Dry Fuels Storage Facility.  DOE would then close all SNF-related facilities at the Id
Engineering Laboratory, except for operating reactor support facilities, such as the Advan
canal or the Argonne National Laboratory-West Hot Fuel Examination Facility and Fuel Cycle
     The SNF-related research and development activities would be phased out, although the
Electrometallurgical Process Demonstration Project would continue at Argonne National Labo
(but would only test processes for SNF currently on the site).  Similar to the No Action a
of naval SNF to the Idaho National Engineering Laboratory would cease, and the Expended Co
would be phased out. 
 

3.1.4.3 Savannah River Site. 

          Regionalization 4A-Under Regionalization 4A, DOE would transport aluminum-clad 
fuels to the Savannah River Site.  The same actions and options as the Decentralization al
required.  The Savannah River Site would transport nonaluminum-clad fuels to the Idaho Nat
Engineering Laboratory. 
     The stabilization activities and options would be similar to those described for the 
alternative.  The principal differences are that, under this alternative, the Savannah Riv
store more aluminum-clad fuel and would not manage nonaluminum-clad fuels.  The amount of 
processed would remain the same.  The storage options and new facility requirements would 
those described for the Decentralization alternative, except that storage space for stainl
zirconium-alloy-clad fuels would not be necessary.  The Savannah River Site would undertak
of research and development programs as those described for the 1992/1993 Planning Basis a
principal difference would be that nonaluminum-clad fuels would not be included under this
          Regionalization 4B-If the Savannah River Site were selected as the Eastern Regio
for implementation of Regionalization 4B, eastern locations would transport aluminum-clad 
nonaluminum-clad fuels to the site.  In addition, naval SNF might be transported to the Sa
if the Eastern Regional Site were selected for naval fuels.  The stabilization activities 
would be similar to those for the Decentralization alternative.  The Savannah River Site w
nonaluminum fuels and either store or process the aluminum-clad fuels.  The storage option
requirements would also be the same as those for the Decentralization alternative.  The Sa
would undertake the same types of research and development programs as those described for
Decentralization alternative.  Current ongoing activities would continue.  The Savannah Ri
conduct research and pilot-scale studies to determine the best technology for ultimate dis
aluminum-clad fuels. 
     If the Savannah River Site were not selected as the Eastern Regional Site, DOE would 
to the Oak Ridge Reservation.  Some fuel would have to be stabilized before transport. 
 

3.1.4.4 Oak Ridge Reservation. 

          Regionalization 4A-Under Regionalization 4A , the Oak Ridge Reservation would no
receive SNF and would transport its aluminum-clad SNF to the Savannah River Site.  All oth
transported to the Idaho National Engineering Laboratory. 
          Regionalization 4B-If the Oak Ridge Reservation were selected as the Eastern Reg
Site for implementation of Regionalization 4B, the eastern locations would transport SNF t



Reservation for storage.  In addition, naval SNF might be transported to the Oak Ridge Res
Eastern Regional Site were selected for naval fuel.  SNF currently stored at other DOE fac
at the Oak Ridge Reservation fully stabilized.  New non-DOE domestic, foreign research rea
SNF would arrive in a condition necessary for safe transportation but uncanned.  This fuel
stabilized, prepared, and canned at the Oak Ridge Reservation to assure safe interim stora
development activities at the Oak Ridge Reservation would increase from current levels.  A
management complex would be built, including (a) a SNF receiving and canning facility, (b)
development facility, (c) an interim dry storage area, and (d) an expended core facility s
Idaho National Engineering Laboratory. 
     The SNF receiving and canning facility would receive SNF cask shipments from offsite 
the SNF for dry storage.  A pool storage area would be included in this facility for cooli
storage.  The technology development facility would be used to investigate the applicabili
technologies and pilot-scale technology development for disposition of the various types o
dry storage area would consist of passive storage modules designed to safely store the SNF
Naval SNF would be examined at the new expended core facility at Oak Ridge before interim 
     A small quantity of Molten Salt SNF is stored in tanks at the Oak Ridge Reservation. 
technology to stabilize this SNF for transport does not exist.  Under this alternative, if
Reservation were to transport SNF to the Savannah River Site, this Molten Salt SNF would c
stored at the Oak Ridge Reservation until it could be stabilized for safe transport. 
     If the Oak Ridge Reservation were not selected as the Eastern Regional Site, almost a
Oak Ridge Reservation would be transported to the Savannah River Site.  Some SNF might not
transported until a stabilization process is developed because of the current inability to
for transport. The option for acquiring dry storage facilities would support continued Hig
Reactor operation during the transition period. 
 

3.1.4.5 Nevada Test Site. 

Regionalization 4A would not affect the Nevada Test Site because fuel 
is not currently stored onsite and fuel would not be transported to the site. 
     If the Nevada Test Site were selected as the Western Regional Site for implementation
Regionalization 4B, SNF from western locations would be transported to the Nevada Test Sit
addition, naval SNF might be transported to the Nevada Test Site if the Western Site were 
fuel.  SNF currently stored at other DOE facilities would arrive at the Nevada Test Site f
non-DOE domestic, foreign research reactor, and naval SNF would arrive in a state necessar
transportation but uncanned.  This fuel would be stabilized, prepared, and canned at the N
ensure safe interim storage.  A new SNF management complex would be built including (a) an
and canning facility, (b) a technology development facility, (c) an interim dry storage ar
expended core facility similar to the one at the Idaho National Engineering Laboratory (if
were selected for receipt of naval fuel). 
     The SNF receiving and canning facility would receive SNF cask shipments from offsite 
the SNF for dry storage.  A pool storage area would be included in this facility for cooli
before dry storage.  The technology development facility would be used to investigate the 
storage technologies and pilot-scale technology development for disposal of the various ty
interim dry storage area would consist of passive storage modules designed to safely store
years.  Naval fuel would be examined at the new expended core facility at the Nevada Test 
storage (if Nevada Test Site were selected for receipt of naval fuel). 
     If the Nevada Test Site were not selected as the Western Regional Site, then Regional
would not be applicable to the Nevada Test Site because it does not generate or store SNF.
 

3.1.4.6 Naval Nuclear Propulsion Program. 

          Regionalization 4A-Under Regionalization 4A, the management of naval SNF would b
the same as for the 1992/1993 Planning Basis alternative.  Naval SNF removed from naval re
continue to be transported to the Expended Core Facility at the Idaho National Engineering
examination.  Following examination, the SNF would be transferred to the Idaho Chemical Pr
for interim storage.  Planned improvements for the Expended Core Facility, including addit
Cell Facility, would be completed. 
          Regionalization 4B-Under Regionalization 4B, naval reactors would continue to be
defueled and refueled, and the SNF would be sent to either the Western or the Eastern Regi
examination and storage. 
     If the Idaho National Engineering Laboratory were selected as the Western Regional Si
SNF would continue to be transported to the Expended Core Facility for examination.  After



SNF would be transferred to the Idaho Chemical Processing Plant for storage.  If another s
storage, naval SNF would continue to be transported to the Expended Core Facility at the I
Engineering Laboratory for examination until construction of a new nuclear fuel examinatio
modification of an existing facility to perform the examinations at the selected site.  Th
provide capabilities equivalent to the Expended Core Facility at the Idaho National Engine
 

3.1.4.7 Other Generator/Storage Locations. 

Under Regionalization 4A, the activities 
at the other generator and storage locations are the same as indicated for the 1992/1993 P
alternative.  The exact destination of SNF transported would vary depending on the fuel ty
Regionalization 4A and on the generation/storage location under Regionalization 4B. 
 

3.1.5 Centralization 

_________________________________________________________________________ 
                        Centralization Alternative 
Manage all existing and projected SNF inventories at one site until 
ultimate disposition. 
          Existing SNF would be transported to the centralized site. 
          Naval fuel would be transported to, examined, and stored at the  
          centralized site. 
          Projected SNF receipts would be transported to the centralized 
          site. 
          SNF processing might need to be conducted.  Other forms of 
          stabilization might occur to provide for safe storage and/or 
          transport.  
          Facility upgrade/replacement and new storage capacity would be 
          provided at the centralized site; stabilization facilities would be 
          provided at the transporting sites. 
          Research and development would be undertaken for SNF 
          management, including stabilization technology. 
_________________________________________________________________________ 
     Under the 
Centralization alternative, the 
SNF that DOE is obligated to 
manage would be transported 
to a single location for 
management.  Potential sites 
include the Hanford Site, 
Idaho National Engineering 
Laboratory, Savannah River 
Site, Oak Ridge Reservation, 
and Nevada Test Site.  Table 
3-5 summarizes the basic 
actions at each site under this 
alternative.  Consequently, this 
alternative has five options 
(Options A through 
E)-centralization at each of 
the five potential sites.  For 
the five sites designated under 
the Centralization alternative, the following discussion comprises two parts.  The first p
implications for the site if it were selected as the receiving site (that is, the centrali
part presents the implications to the site if it were not selected as the centralization s
managed SNF would be transported to the centralized site. 
     Regardless of the option selected, new facilities would be built at the selected site
increased inventories.  Some SNF would require stabilization, such as canning, before tran
facilities at the transporting sites would then be closed.  Activities related to the proc
research and development and pilot programs, would also be centralized.  Figure 3-6 shows 
fuel from 1995 through 2035 under this alternative.  



     For consolidation at sites other than the Idaho National Engineering Laboratory, a ne
facility with capabilities comparable to the one in Idaho would be constructed, and the Id
closed.  Naval SNF would continue to be transported to the Expended Core Facility at the I
Engineering Laboratory during a transition period, pending construction of storage and exa
at the central site.   
 

3.1.5.1 Hanford Site. 

Under the Centralization alternative, Option A, DOE-controlled and naval 
reactor SNF would be transported to the Hanford Site.  This would require the completion o
Figure 3-6.  Spent nuclear fuel distribution, location, and inventory for the Centralizati
Decentralization alternative, as well as of the additional capacity within those facilitie
accommodate the SNF from the other sites and possibly a stabilization facility. 
     New facilities would also be required to receive, handle, and store offsite fuel.  In
facility for research and development and pilot programs would be required to support ulti
An expended core facility would also be built at the Hanford Site. 
     If the Hanford Site were not selected for storage, Hanford would have to consolidate 
onsite SNF for transport to the central site.  Some of the SNF would require stabilization
transport, which would require a new facility similar to the one described in the Decentra
Additional casks and associated handling equipment compatible with the receiving capabilit
site might also be required.  After transport of the SNF, related facilities at the Hanfor
 

3.1.5.2 Idaho National Engineering Laboratory. 

If Option B were selected under the 
Centralization alternative, the Hanford Site, the Savannah River Site, and other DOE facil
characterize, stabilize, and can the SNF in containers compatible with dry storage at the 
Processing Plant.  Naval SNF removed from naval reactors would be transported to the Expen
Facility at the Idaho National Engineering Laboratory. 
     Projects and activities for storage of SNF would be similar to those described for th
Planning Basis alternative, except that accelerated schedules for the Increased Rack Capac
Increased Rack Capacity projects would be necessary to accommodate the increased fuel rece
addition, the schedule for the Dry Fuel Storage Facility project would have to be accelera
expanded. 
     DOE would conduct maximum SNF research and development.  Similar to the Regionalizati
alternative, the Electrometallurgical Process Demonstration Project would continue at Argo
Laboratory-West. 
     If the Idaho National Engineering Laboratory were not selected as the storage site, a
characterization facility would be constructed at the Idaho Chemical Processing Plant to s
types of Idaho National Engineering Laboratory SNF in various shipping casks and storage c
transport to the selected DOE facility.  
     Like the No Action alternative, the CPP-603 Underwater Fuel Storage Facility pool inv
be transferred to existing dry storage facilities until it is transported offsite.  The dr
would not be built.  SNF-related facilities at the Idaho National Engineering Laboratory w
except for facilities directly supporting operating reactors, such as the Advanced Test Re
Argonne National Laboratory-West Fuel Cycle Facility. 
     SNF-related research and development activities would be phased out, although the 
Electrometallurgical Process Demonstration Project would continue at the Argonne National 
West Fuel Cycle Facility (but would process only SNF currently on the site).  Similar to t
alternative, naval SNF would not be transported to the Idaho National Engineering Laborato
Expended Core Facility would be shut down. 
 

3.1.5.3 Savannah River Site. 

If Option C were selected under the Centralization alternative, the 
Savannah River Site would receive all DOE and naval SNF.  Major new facilities, including 
facility for naval fuels, would have to be constructed.  Near-term actions and options wou
those described for the Decentralization alternative. 
     The activities and options for management of the aluminum-clad fuel would be similar 
described for the Decentralization alternative.  Fuels received from other sites would be 



     The Receiving Basin for Offsite Fuels and reactor disassembly basins would be used to
term storage requirements for the current inventory of Savannah River Site SNF in the same
described for the Decentralization alternative.  The Savannah River Site would build large
storage facilities for the SNF received.  In addition, SNF receiving, characterization, an
would be necessary, and an expended core facility would be built onsite for examination of
     Projects would be initiated to design characterization, canning, and storage faciliti
that the Savannah River Site would manage.  Additional research would be conducted to deve
requirements for the ultimate disposition of the SNF. 
     If the Savannah River Site were not selected as the centralized storage site, it woul
onsite SNF to the central site after stabilizing any fuel that is not safe for transport. 
would be necessary because the Savannah River Site would maintain the SNF in the existing 
described for the Decentralization alternative) until moving it to the characterization fa
The Savannah River Site would construct new characterization and canning facilities to pre
transport.  In addition, research would be conducted on stabilization and transport of alu
is heavily corroded. 
 

3.1.5.4 Oak Ridge Reservation. 

If Option D were selected under the Centralization alternative, 
the Oak Ridge Reservation would receive DOE SNF stabilized and canned to the extent necess
transportation.  The SNF might need to be uncanned, stabilized, prepared, and recanned at 
Reservation, however, to ensure safe interim storage.  New non-DOE domestic, foreign resea
naval SNF would arrive in a form suitable for safe transportation.  If necessary, this fue
prepared, and canned at the Oak Ridge Reservation to ensure safe interim storage.  Researc
development activities would increase from current levels.  A new SNF management complex w
including (a) an SNF receiving and canning facility, (b) a technology development facility
storage area, and (d) an expended core facility similar to the one currently at the Idaho 
Laboratory. 
     The SNF receiving and canning facility would receive SNF cask shipments from offsite 
the SNF for dry storage.  A pool storage area would be included in this facility for cooli
placed into dry storage, as necessary.  The applicability of dry storage technologies and 
development for ultimate disposition of the various types of SNF would be investigated in 
development facility.  The interim dry storage area would consist of passive storage modul
safely store the SNF.  Naval SNF would be examined at the expended core facility before st
     A small quantity of Molten Salt SNF is stored in tanks at the Oak Ridge Reservation. 
technology to stabilize this SNF for transport does not exist.  Under this alternative, if
Reservation were to transport SNF to the Savannah River Site, this Molten Salt SNF would c
stored at the Oak Ridge Reservation until it could be stabilized for safe transport. 
     If the Oak Ridge Reservation were not selected as the centralization site, then almos
Oak Ridge Reservation would be transported to the centralization site.  The option for acq
facilities would support continued High Flux Isotope Reactor operation during the transiti
 

3.1.5.5 Nevada Test Site. 

If Option E were selected under the Centralization alternative, the 
Nevada Test Site would receive DOE SNF stabilized and canned to the extent necessary for s
transportation.  (However, the SNF might need to be uncanned, stabilized, prepared, and re
Nevada Test Site to ensure safe interim storage.)  New non-DOE domestic, foreign research 
naval SNF would arrive in a state necessary for safe transportation but uncanned.  This fu
stabilized, prepared, and canned at the Nevada Test Site to ensure safe interim storage.  
management complex would be built, including (a) an SNF receiving and canning facility, (b
development facility, (c) an interim dry storage area, and (d) an expended core facility s
currently at the Idaho National Engineering Laboratory. 
     The SNF receiving and canning facility would receive SNF cask shipments from offsite 
the SNF for dry storage.  A pool storage area would be included in this facility for cooli
placed into dry storage, as necessary.  The applicability of dry storage technologies and 
development for disposal of the various types of SNF would be investigated in the technolo
facility.  The interim dry storage area would consist of passive storage modules designed 
SNF for 40 years.  Naval SNF would be examined at the expended core facility before interi
     If the Nevada Test Site were not selected as the centralization site, then this alter
applicable to the Nevada Test Site because it neither generates nor stores SNF. 
 



3.1.5.6 Naval Nuclear Propulsion Program. 

Under the Centralization alternative, naval SNF 
would be transported to the selected site for examination and storage.  If a site other th
Engineering Laboratory were selected, then a transition period would be required, during w
would be transported to the Expended Core Facility at the Idaho National Engineering Labor
expended core facility at the central site would be constructed.  No actions would be need
naval SNF for storage because of its corrosion resistance, high integrity, and strength. 
 

3.1.5.7 Other Generator/Storage Locations. 

Under the Centralization alternative, SNF would 
be transferred from the other generator and storage loca- 
tions to the central storage site.  Although the 
shipment destination may vary, the impacts from SNF operations at these locations would be
those identified in the 1992/1993 Planning Basis alternative. 
 

3.2 Alternatives Eliminated from Detailed Analysis 

     In the process of evaluating management alternatives available to the DOE, several ot
concepts and technologies have been considered for incorporation into the programmatic alt
described in Section 3.1.  The following section describes the concepts and technologies c
carried forward and identifies why they have been eliminated from detailed analysis. 
 

3.2.1 Examine or Store Spent Nuclear Fuel in Foreign Facilities 

     The design and operating characteristics of the fuel for naval reactors and certain p
SNF are classified.  As such, they are not releasable to foreign interests without going t
procedure prescribed in the Atomic Energy Act and strict U.S. Nuclear Regulatory Commissio
requirements.  Some of these classified design details and characteristics are obvious fro
of the fuel, and others could be learned from detailed examination or analyses.  The Unite
Weapons Nonproliferation Policy is summarized in the White House Fact Sheet on Nonprolifer
Export Control Policy, dated September 27, 1993 (White House 1993).  Under its nuclear non
policy, the United States seeks to reduce or eliminate, where possible, the accumulation o
highly enriched uranium or plutonium.  These factors, along with others such as the securi
foreign transport and storage, make this alternative impractical.  Based on these consider
alternative was eliminated from detailed analysis. 
 

3.2.2 Leave Naval Spent Nuclear Fuel in Nuclear-Powered Ships 

     It is physically possible to retain SNF in the reactors in nuclear-powered vessels an
shipyards until a decision on the ultimate disposition of the SNF is determined and implem
could then be removed from the ships. 
     Implementing this alternative would require extensive modifications to facilities at 
including increasing the number of piers and the availability of waterfront utilities to s
moorings.  Other shipyard facilities also might have to be modified or replaced in order t
of ships involved during the 40-year period.  The construction of piers and other needed f
impacts on the waterfronts and harbors and could affect the local ecology.  Shipyard facil
overloaded with the requirement to moor vessels retaining their SNF onboard and skilled sh
be unable to continue to work on the operational fleet. 
     In addition, the costs and impacts on national security resulting from such an approa
large; it would affect the ability of the U.S. Navy to carry out its mission.  The costs o
with SNF remaining installed under Navy operating procedures and of providing the addition
waterfront services, and utilities would be large, both for ships that are to be decommiss
that would normally be refueled and returned to duty.  (Failure to remove the SNF from Nav
still needed for service would result in these ships being unavailable once their currentl
reaches the end of useful life.) 
 



3.2.3 Alternate Sites for the Management of Spent Nuclear Fuel 

     An alternative SNF site selection process was undertaken to identify alternatives to 
DOE sites-Hanford Site, Idaho National Engineering Laboratory, and Savannah River Site.  T
sites evaluated, site selection screening process, and results are presented in the Altern
Decision Process Report (DOE-ID 1994).  This study concluded that the uncertainties regard
of Defense sites together with their lack of SNF facilities and expertise made these addit
Defense sites less attractive as site alternatives.  The alternative SNF site selection pr
addition of the Nevada Test Site and Oak Ridge Reservation as potential regionalization an
sites for SNF management.  The Oak Ridge  Reservation represented a reasonable alternative
Savannah River Site for regionalization of Eastern-based SNF and the Nevada Test Site repr
reasonable alternative site to the Idaho National Engineering Laboratory or Hanford sites 
of Western-based SNF.  These two sites also represented options for centralization of all 
activities.  However, the DOE did not consider the Nevada Test Site to be a preferred site
of SNF because of the State of Nevada's current role as the host site for the Yucca Mounta
Characterization Project and the Nevada Test Site's lack of SNF management facilities and 
infrastructure.  For purposes of conducting a thorough National Environmental Policy Act a
Nevada Test Site provides a contrast to other potential sites because it represents a site
SNF infrastructure.  Non-DOE sites were eliminated from further analysis. 
 

3.2.4 Chemical Separation/Processing of Spent Nuclear Fuel 

     Three potential technical management options were evaluated for chemical separation/p
DOE SNF.  However, DOE will not select SNF technical management options on the basis of Vo
this EIS.  These technology-based decisions are most appropriately made after detailed ana
type-specific or site-specific basis.  The three options include (a) chemical separation/p
facilities at the Hanford Site, Idaho National Engineering Laboratory, and Savannah River 
separation/processing in foreign commercial facilities; and, (c) chemical separation/proce
commercial facilities. 
     Chemical separation/processing at DOE sites was evaluated under certain alternatives 
foreseeable activity as a SNF stabilization technology.  This activity is discussed in Sec
However, the evaluation was limited to certain alternatives and certain fuel types based l
technologies and capabilities.  Future technology-based SNF management decisions would be 
further National Environmental Policy Act reviews were completed.   
     Several foreign commercial facilities exist that have the capability to process certa
SNF.  An analysis of processing DOE SNF at those facilities would have to consider United 
nonproliferation policy (with regard to highly enriched uranium and plutonium), national s
(with regard to the classified nature of naval fuel), and other technical considerations (
transportation of wet fuel, processing capability in foreign facilities, possible fuel ins
certain fuel types addressed in this EIS for which management by processing in a foreign f
considered appropriate.  In such instances, final decisions on technology-based options wo
on further analysis in other site-specific or fuel type-specific National Environmental Po
tiered from this EIS.  For example, in a separate EIS on a Proposed Nuclear Weapons Nonpro
Concerning Foreign Research Reactor Spent Nuclear Fuel, DOE addresses foreign processing o
research reactor SNF included in this EIS as a potential management alternative. 
     In response to public comment, Appendix A, Volume 1 of this EIS includes an analysis 
transporting N-Reactor and Single-Pass Reactor SNF currently stored at the Hanford Site to
for processing.  The impacts identified by this analysis are considered to be representati
transporting and handling any specific DOE SNF that might be considered for foreign proces
Reactor SNF is low-enriched SNF and is a large fraction (in MTHM) of the currently stored 
addition, the analysis included transportation routes that maximize foreign and domestic d
summary of these transportation impacts is included in Appendix I, Volume 1 of this EIS. 
     Domestic commercial facilities are not available for SNF processing for interim stora
were eliminated from further consideration.  
 

3.2.5 Preparations for Disposal 

     DOE has not yet decided whether the ultimate disposition for DOE SNF is disposal in a
removal/recycle of the fissile material (primarily uranium).  Disposal of SNF would requir
of the repository waste acceptance criteria, and (b) completion of the characterization of
SNF that would allow a determination of the specific technology needed for SNF preparation



canning, etc.) for each fuel type.  Because of the large number of uncertainties at this t
speculative to include in this EIS at this time.  Therefore, preparation for disposal in a
was eliminated from further evaluation in this EIS. 
 

3.3 Comparison of Alternatives 

     As discussed in Chapter 5 and the site-specific appendices, the environmental consequ
therefore, differences among the five SNF management alternatives addressed in Section 3.1
The comparison of alternatives in this section concentrates on (a) the areas in which the 
considerable interest, and (b) programmatic factors important to DOE decisionmaking.  The 
were selected for comparison: 
         Number of SNF shipments among sites 
           
         Public health effects  
      
         SNF-related employment 
         Generation of radioactive waste 
      
         Impact on DOE or Navy missions 
         Cost of implementation. 
           
The alternatives that would cause the smallest impacts in these areas maximize the use of 
staff, and infrastructure. 
 

3.3.1 Number of Shipments 

     Figure 3-7 shows the number of shipments that would occur under each alternative.   
Figure 3-7 also quantifies shipments of test specimens under each alternative.  Shipments 
specimens are included here because of their contribution to cumulative impacts of naval S
Details concerning naval test specimens and methodologies for calculating impacts of speci
can be found in Appendix D.  The No Action alternative would involve a limited number of n
shipments (200) and test specimen shipments (320).  The Decentralization alternative, 1992
Basis alternative, and Regionalization 4A alternative mostly involve shipments to DOE site
reactor and storage sites and from the naval sites to DOE sites.  These shipments range in
approximately 2,300 shipments under Decentralization Options A or B to approximately 4,500
Regionalization 4A alternative.  Decentralization Option C and the 1992/1993 Planning Basi
have approximately 3,200 and 3,700 shipments, respectively, over the 40-year period.  For 
Regionalization 4B alternative and the Centralization options, SNF is transported to one o
these alternatives and options, the number of shipments range from approximately 5,500 und
Regionalization 4B alternative (Idaho National Engineering Laboratory and Savannah River S
about 9,200 under the Centralization Option E (centralization at the Nevada Test Site).  T
shipments is  
Figure 3-7.  Number of spent nuclear fuel and test specimen shipments between the years 19
summarized in Table 3-6.  A more detailed discussion can be found in Appendices D and I of
public health effects from such shipments are discussed in the next section. 
 

3.3.2 Public Health Effects 

     This section discusses the public health effects from radiation exposure and traffic 
DOE's SNF Management Program (see Section 5.1.1.4 for basic information regarding assessme
These effects are estimated to be small, as shown by Figures 3-8, 3-9, and 3-10.  The thre
radiation exposure are (a) normal site operations, (b) transportation, and (c) accidents. 
the estimated number of latent cancer fatalities from the operation of the entire DOE SNF 
system over a 40-year period would range from approximately zero to about two latent cance
 

3.3.2.1 Normal Operations. 

In general, the greatest radiation exposure from normal SNF site 



activities and incident-free transportation results when large quantities of SNF are trans
such as under the Regionalization 4B alternative or Centralization alternative.  Under inc
transportation, as noted in Table 3-7, the estimated total fatalities are less than two fo
the highest estimates associated with the Centralization options.  This reflects the highe
shipments associated with these options. 
     In summary, estimated radiation impacts on public health are small for all alternativ
many different siting options), and it would, therefore, not be possible to materially red
through a site selection process. 
 

3.3.2.2 Accidents. 

Transportation accidents pose the lowest risk of cancer fatalities (although the 
consequences of some accidents can be high).  The accident risks are presented in 
Table 3-8.  The results indicated that the risks associated with traffic fatalities are gr
associated with cancer caused by radiation exposure.  Both normal site operations and inci
transportation have greater risk than that expected from transportation accidents when the
consequences of potential accidents are considered.  The latent cancer fatalities associat
accidents is small across alternatives.  The transportation accident with the largest cons
to 55 latent cancer fatalities; the probability of occurrence is 
1.1  10-7  per year (1 in 10 million years) (see Appendix I). 
     In summary, for radiation-induced latent cancer fatalities to the public over 40 year
management under all of the alternatives evaluated, the most likely outcome is as follows:
         Essentially zero latent cancer fatalities from normal facility operations and fac
           
         Essentially zero latent cancer fatalities from transportation accidents 
          Table 3-6.  Number of offsite spent nuclear fuel and test specimen shipments by 
                                                                        Maximum number of 
                                                                 _________________________
Alternative                                                                               
                                                                 Spent fuel shipments(a)  
__________________________________________________________________________________________
No Action                                                        200                      
Decentralization    Option A                                     2,000                    
                Option B                                         2,000                    
                Option C                                         2,900                    
1992/1993 Planning Basis                                         2,900                    
Regionalization 4A                                               3,700                    
Regionalization 4B                                                                        
                                                                                          
      Hanford Site/Savannah River Site                           4,800                    
     Idaho National Engineering                                  4,600                    
          Laboratory/Savannah River Site                                                  
     Nevada Test Site/Savannah River Site                        6,600                    
      Hanford Site/Oak Ridge Reservation                         5,600                    
      Idaho National Engineering                                 5,400                    
          Laboratory/Oak Ridge Reservation                                                
      Nevada Test Site/Oak Ridge Reservation                                              
                                                                 7,300                    
                                                                   
Centralization                                                                            
                                                                                          
      Hanford Site                                               5,700                    
      Idaho National Engineering Laboratory                      5,500                    
      Savannah River Site                                        6,600                    
      Oak Ridge Reservation                                      7,300                    
      Nevada Test Site                                           7,400                    
  
_____________________  
a.  Assuming naval SNF shipments by rail and DOE SNF by truck.  
  
b.  Test specimens by truck. 
__________________________________________________________________________________________
Figure 3-8.  Maximum estimated number of latent cancer fatalities per year in the generalp



transportation. 
Figure 3-9.  Estimate of risk of latent cancer fatalities in general population from facil
Figure 3-10.  Estimate of average annual riskb from transportation accidents for spent nuc
Table 3-7.  Comparison of incident-free transportation total fatalities for alternatives o
__________________________________________________________________________________________
                                         Minimum(a,b)                Maximum(b,c) 
                                          total                         total  
                                         fatalities                  fatalities  
__________________________________________________________________________________________
No Action                                 0.0089                        0.0089  
                                                                                
Decentralization                          0.12 to 0.15                  0.35 to 0.38  
                                                                                 
1992/1993 Planning Basis                  0.14                          0.45  
Regionalization 4A (fuel type)            0.17                          0.61  
Regionalization 4B (geography)                                            
     Idaho National Engineering Labor-    0.15 to 0.17                  0.51 to 0.53 
     atory and Savannah River Site 
     Idaho National Engineering Labor-    0.14 to 0.15                  0.53 to 0.54 
     atory Ridge Reservation 
     Hanford Site and Savannah River Site 0.17                          0.55 to 0.56  
     Hanford Site and Oak Ridge Reserva-  0.15                          0.57 
     tion 
     Nevada Test Site and Savannah River  0.19                          0.88 
     Site 
     Nevada Test Site and Oak Ridge Reser-0.17                          0.90 
     vation  
Centralization                                                            
                                                                          
     Hanford Site                         0.23                          1.3  
     Idaho National Engineering Laboratory0.21                          1.1  
     Savannah River Site                  0.26                          1.7  
     Oak Ridge Reservation                0.21                          1.6  
     Nevada Test Site                     0.26                          1.6  
_________________________  
a.  The minimum total fatalities are associated with transport of DOE fuel by rail; naval 
are by both truck (onsite) and rail (offsite).  
  
b.  Total fatalities are for the 40-year period 1995 through 2035 and were the sum of the 
number of radiation-related latent cancer fatalities for workers and the general populatio
estimated number of nonradiological fatalities from vehicle emissions.  
  
c.  The maximum total fatalities are associated with transport of DOE fuel by truck; naval
shipments are by both truck (onsite) and rail (offsite). 
__________________________________________________________________________________________
Table 3-8.  Comparison of estimated transportation accident risks for alternatives over th
__________________________________________________________________________________________
                                Truck accident risks(a)                   Rail accident ri
                                __________________________________________________________
Alternative 
                                Latent cancer                             Latent          
                                fatalities     Traffic fatalities         cancer fatalitie
No Action                       4.1 X 10^-6    0.047                      4.1 X 10^-6     
                                                                                          
Decentralization(b)             0.00085 to     0.20 to 1.01               0.00029 to      
                                0.00090                                   0.00034  
1992/1993 Planning Basis        0.0010         0.70                       0.00035         
Regionalization 4A (fuel type)  0.0011         0.77                       0.00037         
                                                                                    
Regionalization 4B (geography)                                                            
                                                                                          
      Idaho National Engineering0.00090        0.72                       0.00034         
      Laboratory and Savannah 
      River Site 
      Idaho National Engineering0.00095        0.73                       0.00024         



      Laboratory and Oak Ridge  
      Reservation 
      Hanford Site and Savannah 0.0013         0.84                       0.00075         
      River Site 
      Hanford Site and Oak Ridge0.0013         0.81                       0.00050         
      Reservation 
      Nevada Test Site and      0.0012         0.99                       0.00045         
      Savannah River Site 
      Nevada Test Site and Oak  0.0012         1.00                       0.00035         
      Ridge Reservation 
Centralization                                                                            
                                                                                          
      Hanford Site              0.0050         1.10                       0.0013          
      Idaho National Engineering0.0048         1.00                       0.0013          
      Laboratory 
      Savannah River Site       0.0020         1.44                       0.00080         
      Oak Ridge Reservation     0.0017         1.35                       0.00055         
      Nevada Test Site          0.0050         1.33                       0.0014          
                                                                                          
_______________________________  
a.  Assumes SNF shipments are 100 percent by truck or 100 percent by rail, except for nava
(onsite) and rail (offsite).  
  
b.  Range of values in each column for the Decentralization alternative reflects the diffe
SNF. 
__________________________________________________________________________________________
         Up to about one latent cancer fatality from most incident-free transportation sce
          two latent cancer fatalities under the Centralization options 
           
         Up to about two fatalities from nonradiological traffic accidents.   
           
     A more detailed discussion of accidents is found in Chapter 5, Volume 1 of this EIS.
 

3.3.3 Employment Related to Spent Nuclear Fuel Management at DOE and Naval Sites 

     Under various alternatives, the total labor force involved in SNF management could de
jobs or increase by more than 2,100 jobs averaged over the period 1995 to 2005, as compare
baseline.  This labor force is the sum of permanent employment in operating or maintaining
shorter term construction jobs.  Figures 3-11 and 3-12 characterize the range of SNF jobs 
alternative.  The number of jobs related to SNF management is small compared with the tota
(2 to 4.5 percent) at the sites that would be involved in SNF management.  SNF management-
account for less than 4.5 percent of total employment at the sites and less than 8 percent
any one site. 
     It is important to note that the relocation of large amounts of SNF under the Regiona
alternative and the Centralization options would eventually result in closure of SNF manag
major DOE sites and, therefore, long-term job loss at the closed facilities.  However, som
closed facilities would be accompanied by job gains at the sites receiving the fuel shipme
from 1995 to 2005 several management actions already initiated at various sites to maintai
configuration for existing SNF will be completed, and much of the SNF would need to be sta
transport.  In the near term, the combination of building facilities at some sites and sta
transport at other sites complicates estimating the near-term SNF employment situation. 
     Under the No Action alternative, employment would not increase substantially at any s
closure of the Expended Core Facility at the Idaho National Engineering Laboratory would r
of just over 500 jobs involved in SNF management following closure.  The maximum number of
indicated in Figure 3-11 assumes processing for stabilization and reports the maximum numb
each site. 
     For any of the alternatives, no more than an average additional 2,100 jobs over the p
2005 would be required for implementation.  Some of the larger SNF employment requirements
those involving the Hanford Site) would be caused by the development and operation of proc
needed to stabilize stored SNF.  If processing were not undertaken, less employment would 
those sites.  In addition, the relocation of the Expended Core Facility to sites other tha
Engineering Laboratory would result in an increase of  
Figure 3-11.  Change in the number of jobs averaged over the years 1995 to 2005 for spentn



Figure 3-12.  Change in site employment between the years 1995 and 2005 for spent nuclearf
about 500 jobs per year in the support of naval SNF examinations at those sites and would 
corresponding loss of approximately 500 jobs at the Idaho National Engineering Laboratory.
regionalization with the Nevada Test Site as the Western Regional Site and the Oak Ridge R
Eastern Regional Site would result in the highest employment peak.  The peak, estimated to
4,600 jobs in the year 2000, includes employment at sites preparing SNF for transport to t
     A more detailed discussion of socioeconomic impacts can be found in Chapter 5, Volume
EIS. 
 

3.3.4 Generation of Radioactive Wastes 

     When SNF is stored onsite, very little high-level, transuranic, or mixed waste is gen
3-13).  These small quantities of radioactive wastes would usually be generated during sta
As a result, under the No Action alternative fewer than 20 cubic meters per year (26 cubic
transuranic wastes would be generated from SNF management nationwide because SNF would not
stabilized.  Under the other alternatives, where stabilization activities are assumed to o
that between 20 and 190 cubic meters (26 and 250 cubic yards) of high-level waste and betw
cubic meters (26 and 120 cubic yards) of transuranic waste would be generated each year (F
lower generation rates would occur in the Decentralization alternative, where small amount
transported among major DOE sites (and stabilization for transport would not be necessary)
alternatives, greater amounts of SNF would be transported among sites; therefore, more SNF
stabilization before transport and more waste would be generated.  The difference between 
maximum volume of waste generated results principally from the contribution attributable t
stabilization. 
     Low-level waste is also generated as a result of SNF management.  Figure 3-14 indicat
estimated annual volume for each of the alternatives.  As previously noted for high-level,
mixed waste, the higher values are principally the result of processing for stabilization.
     A more detailed discussion of radioactive waste generation under each alternative can
Chapter 5, Volume 1 of this EIS. 
 

3.3.5 Impacts on DOE and Navy Missions 

     The concerns for the missions of DOE and the Navy relate to storing SNF safely, meeti
preparing SNF for ultimate disposal, and examining naval SNF. 
 

3.3.5.1 Impacts on DOE. 

The DOE mission regarding the safe storage of SNF is impacted in the 
No Action alternative.  Under this alternative, DOE will initially suffer from a loss of m
Figure 3-13.  Average volume of high-level, transuranic, and mixed waste generated per yea
Figure 3-14.  Average volume of low-level wastes generated per year over the years 1995to 
in storage capacity.  In addition, DOE may be impacted by needing to make more frequent re
facilities (potentially losing the use of a facility because it is beyond repair).  In tim
no flexibility for repairs under the No Action alternative. 
     Additionally, by limiting research and development to activities already approved, DO
safely store SNF would be impacted by being unable to conduct new research and development
Action alternative would not permit development of processing and other technologies excep
underway as of June 1995. 
     Under the No Action alternative, DOE would not satisfy its obligations associated wit
university reactors, other research reactors, and special-case commercial SNF.  Also, unde
alternative, DOE might not be able to fulfill agreements with states or other Federal agen
SNF, except those specific actions already in progress, unless the agreements are changed.
the terms of these agreements would expose DOE to adverse legal actions.  In addition, DOE
proceed, as it has proposed, to establish a new policy for management of foreign research 
contains United States origin uranium (see Section 1.2.4).  These mission impacts could be
alternative but the No Action alternative. 
     The DOE recognizes a need, which is not yet well defined, to prepare SNF for its ulti
At this point, the processing and other technology required for ultimate disposition are n
Under the No Action alternative, no new facilities or new research and development would b
No Action alternative would not permit development of processing and other technologies ex



begun as of June 1995.  Although the acceptance  
criteria for DOE-managed SNF have not yet been defined and repository disposal may permit 
alternative approaches for ultimate disposition must be developed.  By not allowing this d
this alternative, DOE would be unable to meet one of the major goals of the SNF  
Management Program.  For the No Action alternative, no facilities could be built for conve
acceptable for disposition.  In addition, with facilities storing SNF throughout the count
other processing facilities might be required than are currently planned.  Building additi
multiple locations would impede efficient disposition of SNF produced at small reactor sit
alternatives would allow research and development to proceed as deemed appropriate to supp
 

3.3.5.2 Impacts on the Navy. 

The Navy would incur large storage costs under the No Action and 
Decentralization alternatives.  In addition, the Navy mission would be hindered if the ful
fuels at an expended core facility were not possible.  Full examination would not happen u
alternative and Decentralization Options A and B.  The examinations are a critical aspect 
Nuclear Propulsion Program's ongoing advanced fuel research and development program.  They
engineering data on nuclear reactor environments, material  
behavior, and design performance.  These data support 
         The design of new reactors having extended lifetimes 
           
         Continued safety of naval reactors 
           
         Improvements in nuclear fuel performance and ship operational performance 
           
         The operation of existing naval reactors by providing confirmation of their prope
          allowing maximum depletion of their fuel. 
           
         The verification of engineering methods and models to design naval nuclear fuel.
           
     Although it is difficult to quantify the benefits of an outstanding safety record and
operational characteristics, increased core life yields an economic advantage-a reduction 
reactor cores that must be procured and in the number of refuelings that must be performed
less SNF being generated.  Another advantage is the increased online availability of nucle
with life-of-ship fuel, which would reduce the number of ships required.  About $5 billion
life-of-ship fuels are developed, based on an assumed force structure of fewer than 100 nu
ships by 2005.  Additional details can be found in Appendix D, Volume 1 of this EIS. 
 

3.3.6 Cost of Implementation 

     The DOE prepared and issued in March 1995 a cost evaluation report (DOE 1995b) that  
insight for short- and long-term planning for DOE complex-wide SNF management.  This repor
used to provide costs relevant to this EIS.  This section provides potential costs associa
management of DOE SNF for the 40-year period evaluated in this EIS.  
 

3.3.6.1 Results. 

Table 3-9 provides a range of costs for interim storage.  Because of the very broad 
scope associated with complex-wide SNF management and the uncertain nature of future actio
estimate" costs cannot be developed at this time.  The degree to which existing facilities
alternative can vary.  To account for this, each alternative was analyzed for two cost ran
possible spread of cost for each alternative.  The upper and lower cost ranges were define
     Upper Cost Range - Assumed construction of new facilities, except for a limited numbe
     adequate for 40 years. 
      
__________________________________________________________________________________________
Table 3-9.  Cost results for storage only (billions of dollars). 
Alternatives                                                                              
                                                                                          
                                                                                          



__________________________________________________________________________________________
No Action (1)                                                                             
Decentralization-no examination (2A)                                                      
Decentralization-limited examination (2B)                                                 
Decentralization-full examination (2C)                                                    
1992/1993 Planning Basis (3)                                                              
Regionalization by fuel type (4A)                                                         
Regionalization by geography (4B)a                                                        
Centralization at Hanford (5A)                                                            
Centralization at Idaho National Engineering Laboratory (5B)                              
Centralization at Savannah River Site (5C)                                                
Centralization at Oak Ridge Reservation (5D)                                              
Centralization at Nevada Test Site (5E)                                                   
  
___________________  
a.  All options were considered, however, only Idaho National Engineering Laboratory and S
Site costs are shown.  
__________________________________________________________________________________________
      Lower Cost Range - Assumed existing facilities used at the Idaho National Engineerin
      and the Savannah River Site but no existing facilities used at Hanford.  Facility up
      limited to Phase III vulnerability costs (DOE 1994c). 
       
 

3.3.6.2 Discussion and Conclusions. 

Table 3-9 shows that Alternatives 1, 2A, 2B, 3, or 4A 
are roughly equivalent.  This is because most of the SNF would be located at the same site
National Engineering Laboratory, and Savannah River Site) in each alternative.  Alternativ
than Alternative 3 because all SNF would be moved to two sites (Idaho National Engineering
Savannah River Site), which have existing infrastructures, and economies of scale (fewer s
dictate that two sites would be less costly than three.  The table also shows that if new 
it would be least expensive to centralize SNF management at a site with existing SNF manag
infrastructure (that is, Alternatives 5A, 5B, or 5C).  Transportation costs, which are typ
total costs, would not be an overriding consideration in the selection of locations for SN
      In the lower cost range, if existing facilities can continue to be used, it would be
manage fuel under alternatives that maximize the use of sites with existing capabilities (
2A, 2B, 4A, or 4B).  The centralization alternatives, which would require the  constructio
facilities, could cost up to $6.7 billion more that the least costly alternative (2A).  Be
based on the lower cost range results, however, the reader should recognize that the selec
using existing facilities, combined with a commitment to upgrade facilities [over and abov
vulnerabilities (DOE 1994c)] may significantly change the cost comparisons.  In this situa
tend to increase toward the upper cost range. 
      Additional details can be found in DOE (1995b).  This report is available in the DOE
rooms listed in the EIS, or upon request from the Office of Communications, DOE Idaho Oper
at the address listed in the front of the EIS. 
 

3.3.7 U.S. Nuclear Regulatory Commission Licensing Standards 

      DOE is proceeding with actions to implement safe, efficient, and cost-effective inte
SNF before final disposition.  The need for interim storage has led DOE to evaluate storag
alternative management strategies to provide an optimum solution to storage challenges.  S
storage technologies under evaluation for DOE SNF have been licensed and regulated by the 
Regulatory Commission.  In addition, DOE SNF could eventually come under the jurisdiction 
Nuclear Regulatory Commission if it is to be disposed of in a geologic repository.  Theref
considering having any new interim storage facilities reviewed to determine whether they c
Nuclear Regulatory Commission licensing standards.  This approach, if implemented, would p
ground for the development of the technical and administrative protocols between the U.S. 
Regulatory Commission and DOE in the event that some type of U.S. Nuclear Regulatory Commi
regulatory oversight occurs in the future. 
 
 



 
 

 
 
 
 

Previous Page Table Of Contents List Of Figures List Of Tables Next Page



 

4. AFFECTED ENVIRONMENT 

      This chapter contains overviews of the potentially affected environments at and arou
and potential sites under consideration for management of SNF within the various alternati
the EIS.  Because of the large amount of information necessary to adequately characterize 
environments at these sites, the space available in this chapter limits the presentations 
relevant key site characterization information.  Consequently, the detailed descriptions o
environments are presented under separate cover as self-contained appendices to Volume 1. 
allows the reader to compare the relative similarities and differences among the sites wit
thousands of pages of text.  These separate site-specific appendices also contain the deta
environmental impacts associated with each alternative that are rolled up and summarized i
      The site-specific appendices under separate cover are organized as follows: 
Appendix         Focus of appendix  
______________________________________________________ 
A          Hanford Site  
B          Idaho National Engineering Laboratory  
C          Savannah River Site  
D          Naval Nuclear Propulsion Program  
E          Other Generator/Storage Locations  
F          Nevada Test Site and Oak Ridge Reservation 
______________________________________________________ 
      This chapter focuses on details about resources most likely to be affected by the ac
under the various alternatives.  Consequently, not every category of information addressed
appendices is rolled up for presentation here. 
 

4.1 Hanford Site 

      This section summarizes the environmental characterization information on the Hanfor
Richland, Washington.  This information has been used in evaluating environmental impacts 
from implementing the various alternatives for management of SNF at the Hanford Site.  Mor
information characterizing the affected environment of the Hanford Site is presented in Ap
separate cover. 
      The Hanford Site covers about 1,450 square kilometers (560 square miles) of the sout
of the State of Washington (see Figure 4-1).  It is located in parts of Benton, Grant, and
The nearest city is Richland, Washington, which borders the Hanford Site on its southeast 
380,000 people live within an 80-kilometer (50-mile) radius of the Hanford Site. 
      The population within 80 kilometers (50 miles) of the Hanford Site has been characte
purposes of identifying whether any disproportionately high and adverse impacts exist to m
income communities.  The population surrounding the Hanford Site is shown to be 20 percent
18 percent low-income, based on U.S. Bureau of Census information and the definitions and 
presented in Appendix L. 
      Approximately 6 percent of the Hanford Site is occupied by operational facilities.  
management and SNF processing activities and waste storage occur near the center of the Ha
Eight retired plutonium production reactors and the N Reactor are located on the south sid
River, and the nuclear research and development laboratories are located in the southeaste
Hanford Site near the city of Richland.  The majority of Hanford's SNF is stored in basins
100-KE.  The Fast Flux Test Facility is located in the east-central area of the Hanford Si
area is undeveloped land that provides for buffer zones for the operating areas.  The Hanf
Superfund site, listed on the National Priority List. 
      The land adjacent to the Hanford Site is either urbanized or agricultural.  Agricult
irrigated and dry-land farming and grazing. 
      In 1992, the Hanford Site employed 16,100 people, accounting for almost 25 percent o
nonagricultural employment in Benton and Franklin Counties.  Other major employers include
Nuclear Power Corporation, Sandvik Special Metals, Iowa Beef Processors, Boise Cascade, an
Northern Railroad. 
      As of 1992, 248 prehistoric archaeological sites were recorded by the Hanford Cultur
Laboratory of the Pacific Northwest Laboratory.  Of the 48 sites on the National Register 
two are single sites and the remainder are in seven archaeological districts.  Archaeologi
remains of numerous pithouse villages, campsites, cemeteries along the river banks, spirit
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hunting camps, game drive complexes, quarries in mountains and rock bluffs, hunting/kill s
stabilized dunes, and small temporary camps near perennial sources of water away from the 
Americans have inhabited the land around the Hanford Site since prehistoric times.  The Wa
Chamnapum bands of the Yakama tribe were the area's primary inhabitants, being joined by P
Walla Walla people, and Umatilla people for fishing the Hanford Reach of the Columbia Rive
people retain traditional secular and religious ties to the region.  Some native plant and
are used in religious ceremonies performed by members of the Washane or Seven Drums religi
found on the Hanford Site. 
Figure 4-1.  Hanford Site location and site map.      The Hanford Site is on a low-lying, 
from about 105 meters (345 feet) in the southeast part to about 245 meters (804 feet) in t
The Hanford Site is bounded to the east by the Columbia River and the White Bluffs of the 
Formation, to the southeast by the city of Richland, to the west by the Rattlesnake Hills,
the Saddle Mountain. 
      The principal geologic features beneath the Hanford Site, listed from the oldest to 
include the Columbia River Basalt Group (basaltic lava flows), the Ringold Formation (weak
coarse sandy gravel to compacted silt and clay), and a series of deposits called the Hanfo
gravel and sand).  These units are covered by a few meters or less of recent alluvial or w
Other than gravel, there are no geologic resources of economic value on the Hanford Site.
      The area of the Hanford Site is historically of low-to-moderate seismicity.  On a sc
Hanford Site is in a Uniform Building Code Seismic Risk Zone 2B.  (Zone 0 represents littl
subject to the greatest seismic risk.)  The largest seismic shock near the Hanford Site on
approximately 4.5 to 5.0 on the Richter scale and Modified Mercalli Intensity of V; it was
35 kilometers (22 miles) north of the Hanford Site in 1918.  A Modified Mercalli Intensity
in 1973.  Many lower intensity earthquakes have occurred in the Columbia Plateau and on th
part of "earthquake swarms," which are clusters of several small earthquakes occurring ove
time. 
      The Hanford Site is located approximately 160 kilometers (100 miles) to the east of 
Range, which includes several volcanic vents.  The great distance eliminates the potential
these volcanoes reaching the Hanford Site.  The foreseeable volcanic effects at the Hanfor
windborne volcanic ash. 
      The general climate of the Hanford Site is hot and dry in summer and cool in winter.
annual precipitation is 16 centimeters (6.3 inches), most of which falls during the winter
thunderstorms occur 11 days per year, mostly during the summer.  Tornadoes are extremely r
within 160 kilometers (100 miles) of the Hanford Site about once in 3 years.  Air quality 
region is well within the State of Washington and U.S. Environmental Protection Agency sta
criteria pollutants, except that short-term particulate concentrations occasionally exceed
(PM-10 is particulate matter defined as suspended particulates with an aerodynamic diamete
micrometers.)  The Class I Area (areas where degradation of air quality is to be severely 
the Hanford Site is at Goat Rocks Wilderness Area, 145 kilometers (90 miles) away. 
      Two rivers pass through or near the Hanford Site.  The Columbia River passes through
part of the Hanford Site and forms part of the eastern boundary.  The average daily flow o
cubic meters per second (120,100 cubic feet per second).  The Yakima River, with an averag
cubic meters per second (3,673 cubic feet per second), is located near the southern portio
Site.  Wastewaters are discharged to several ponds on the Hanford Site and the Columbia Ri
to these surface waters, there are two intermittent creeks that form the remainder of the 
Hanford Site.  The flood areas of these rivers and streams include some areas where facili
flooding is well-controlled by upstream dams on the Columbia River.  Minor flooding (away 
occurs from other watercourses.  While specific information on the 100-year floodplain has
the projected extent of the maximum probable flood, which is greater than the area of inun
from a 100-year flood, would not impact proposed SNF facilities.  More details on flooding
induced by dam failures, are given in Section 4 of Appendix A of Volume 1. 
      The water quality of the Columbia River is high, with minor increases in constituent
Hanford Site discharges.  Radiological monitoring shows low levels of radionuclides in sam
River water.  Tritium, iodine-129, and uranium are found in somewhat higher concentrations
the Hanford Site than upstream, but are well below concentration guidelines established by
Environmental Protection Agency drinking water standards.  Nonradiological water quality p
measured during 1989 were similar to those reported in previous years and were within Wash
Water Quality Standards. 
      Part of the water supply at the Hanford Site and for the nearby Tri-Cities is the Co
1991, the combined water use for Richland, Pasco, and Kennewick was 4.3  107 cubic meters 
gallons).  Richland and Kennewick derive a portion of their water used from nearby groundw
rely on groundwater as a sole source of water from November through March each year.  Addi
references and more detailed information on groundwater are in Appendix A of Volume 1. 
      In 1993, several radionuclides and nonradioactive chemicals were present in unconfin
located beneath the Hanford Site in some locations at levels exceeding U.S. Environmental 



drinking water standards and/or DOE Derived Concentration Guides.  These constituents are 
follows:  radiological constituents-tritium, strontium-90, cobalt-60, antimony-125, techne
129, cesium-137, uranium, and plutonium; and nonradiological constituent-nitrate, chromium
trichloroethylene, cyanide, fluoride, carbon tetrachloride, and chloroform.  Groundwater b
Site is not used for human consumption or food production with the exception of a well uti
at the Fast Flux Test Facility visitor center.  Above-background levels of tritium and iod
detected in this well; however, these levels are well below U.S. Environmental Protection 
water standards. 
      DOE asserts a federally reserved water withdrawal right with respect to the Hanford 
Current withdrawals from the Columbia River occur under this assertion.  Of the water cons
surface waters in the vicinity of the Hanford Site, 13 percent is used for industrial purp
Site uses 41 percent of the water targeted for industrial use. 
      The Hanford Site is a shrub-steppe environment dominated by cheatgrass and sagebrush
includes 10 different types of plant communities.  This plant environment supports 12 spec
and reptiles, 39 species of mammals, and numerous bird and insect species.  Deer and elk a
animals, and coyotes are the major mammalian predators.  Wetlands of varying size exist al
River and support extensive stands of willows, grasses, aquatic plants, and other plants. 
Reach of the Columbia River, 44 species of fish have been identified.  The Hanford Reach i
various salmon and trout species as a spawning area and a migration route to and from upst
areas.  Four threatened or endangered plants classified by the State of Washington exist o
as well as seven species of threatened or endangered birds or mammals and one insect speci
species and three of the bird species are federally listed. 
      No federally listed threatened or endangered species have been observed at the propo
However, two Federal and/or state candidate species, the loggerhead shrike (Federal and st
sage sparrow (state candidate), were observed during a survey of the proposed SNF site.  T
habitat at the proposed site is considered priority habitat by the State of Washington for
shrikes, sage sparrows, burrowing owls (state candidate), pygmy rabbits (Federal candidate
threatened), sage thrashers (state candidate), western sage grouse (Federal and state cand
sagebrush voles (state monitored).  Although burrowing owls were not observed at the site,
burrows used by burrowing owls and owl pellets were observed during the survey.  No eviden
species were found at the proposed site.  The closest known ferruginous hawk (Federal cand
threatened species) nest is approximately 8.9 kilometers (5.5 miles) northwest of the site
should be considered as comprising a portion of the foraging range of this species. 
      The Tri-Cities (Richland, Kennewick, and Pasco) serve as a regional transportation c
air, land, and river connections.  The Tri-Cities area has four major highways:  U.S. Rout
Route 240, and Interstate 82.  State Route 240 traverses the Hanford Site from southeast t
Burlington Northern and Union Pacific railroads connect the area to more than 35 states.  
exist at the ports of Benton, Kennewick, and Pasco.  The Tri-Cities Airport, located in Pa
passenger and freight services. 
      For the years 1991 to 1993, the potential collective dose to the population within 8
miles) from all Hanford Site effluents was calculated to be 0.9, 0.8, and 0.4 person-rem, 
1993, the dose to the maximally exposed offsite individual was calculated to be 0.00003 re
per year from all exposure pathways.  For perspective, collective dose to the same populat
background radiation was calculated to be about 100,000 person-rem from an average individ
rem (300 millirem) per year.   
      In 1993, about 14,500 individuals were monitored at the Hanford Site.  Of those moni
were classified as radiation workers with a collective dose of 200 person-rem and an avera
equivalent of 0.02 rem  (20 millirem) per individual with measurable doses.  A subset of H
workers associated with SNF storage at 100 K Basins averaged doses of 0.4 rem (400 millire
These averages are well below the 10 CFR Part 835 radiation dose limit of 5 rem (5,000 mil
and the DOE Administration Control Level of 2 rem (2,000 millirem) per year for occupation
      Electricity in the region is provided by several different entities, but it is ultim
Bonneville Power Administration.  About 74 percent of the region's installed generating ca
hydroelectric.  Power for the Hanford Site is purchased wholesale from the Bonneville Powe
amounting to greater than 550 megawatts in 1988.  Because of the reliance on hydropower, a
is variable, averaging 16,400 megawatts of capacity. 
      Major incorporated areas in Benton and Franklin Counties are served by municipal was
treatment systems.  The unincorporated areas are served by onsite septic systems. 
      High-level radioactive waste has been accumulating at the Hanford Site since 1944 in
shell tanks-no new waste has been added to these tanks since 1980.  Much of the liquid was
shell tanks has been transferred to newer double-shell tanks for safer storage.    Transur
disposed of onsite before 1970 in unlined trenches.  Since 1970,  transuranic wastes have 
abovegrade storage facilities.  As of 1991, there were about 120,000 cubic meters (157,000
transuranic waste buried or in retrievable storage.  Mixed low-level waste totaling 16,745
(21,902 cubic yards) was buried at the Hanford Site from 1987 to 1991.  Another 4,225 cubi



cubic yards) of mixed waste has accumulated in storage.  In 1992, 56,245 kilograms (124,00
mixed low-level waste was generated.  From 1944 to 1991, approximately 558,916 cubic meter
cubic yards) of low-level waste was buried at the Hanford Site.  In 1991, 5,300 cubic mete
yards) of low-level waste was generated at the Hanford Site.  In 1992, 619,268 kilograms (
pounds) of hazardous waste was generated.  Mixed wastes are 99 percent tank wastes at the 
resulting from 108 different waste streams. Hazardous wastes generated in 1995 from SNF ar
total 2.2 cubic meters (2.9 cubic yards).  In 1992, industrial solid waste totaled 22,213 
cubic yards) and asbestos totaled 1,017 cubic meters (1,330 cubic yards).  A total of 1,48
chemicals are reported at the Hanford Site at over 783 locations, and they are found in 2,
hazardous materials.  In 1992, the Emergency Planning and Community Right-to-Know Act repo
threshold was exceeded for 53 hazardous chemicals. 
 

4.2 Idaho National Engineering Laboratory 

      This section summarizes environmental characterization information on the Idaho Nati
Engineering Laboratory.  This information has been used to evaluate impacts at the Idaho N
Engineering Laboratory under various alternatives for management of SNF.  More detailed  
information characterizing this Idaho National Engineering Laboratory is presented in Appe
separate cover. 
      The Idaho National Engineering Laboratory is located on approximately 2,300 square k
(890 square miles) of land in southeastern Idaho and contains nine major facility areas (s
located primarily within Butte County, but portions of the Idaho National Engineering Labo
located in Bingham, Jefferson, Bonneville, and Clark Counties.  The Idaho National Enginee
is roughly equidistant from Salt Lake City, Utah, and Boise, Idaho.  Cities near the Idaho
Engineering Laboratory include Idaho Falls to the east, Blackfoot to the southeast, Pocate
southeast, and Arco to the southwest.  Yellowstone National Park is 149 kilometers (90 mil
      Categories of land use at the Idaho National Engineering Laboratory include facility
grazing, general open space, and infrastructure, such as roads.  About 2 percent of the to
Engineering Laboratory area [4600 hectares (11,400 acres)] is used for facilities and oper
National Engineering Laboratory is a Superfund site, listed on the National Priority List.
      The region of influence for the Idaho National Engineering Laboratory is a seven-cou
comprising Bingham, Butte, Bonneville, Clark, Jefferson, Bannock, and Madison counties.  T
influence had a 1990 population of 219,713.  Historically, the regional economy has relied
farming and ranching.  Mining is also an important component of the regional economy. 
      The population within an 80-kilometer (50-mile) circle centered at Argonne National 
West on the Idaho National Engineering Laboratory has been characterized for the purposes 
whether any disproportionately high and adverse impacts exist to minority and low-income c
population surrounding the Idaho National Engineering Laboratory is shown to be 7 percent 
percent low-income, based on U.S. Bureau of Census information and the definitions and app
in Appendix L. 
      During fiscal year 1990, the Idaho National Engineering Laboratory directly employed
approximately 11,100 personnel, accounting for almost 12 percent of the total regional emp
Approximately 38,000 persons, or 17 percent of the total regional population, were directl
employment associated with the operation of the Idaho National Engineering Laboratory.  In
direct Idaho National Engineering Laboratory employment was approximately 11,600 jobs.  Th
of jobs at the Idaho National Engineering Laboratory is projected to decrease to approxima
year 1995 and to approximately 7,250 in fiscal year 2004. 
      More than 1,500 prehistoric and historic archaeological resources have been identifi
National Engineering Laboratory area, but only 4 percent of the Idaho National Engineering
Figure 4-2.  Idaho National Engineering Laboratory location and site map.Laboratory has be
and historic sites and isolates.  Although not formally evaluated, these sites are conside
for nomination to the National Register of Historic Places; the isolates have been categor
meet eligibility requirements.  The Experimental Breeder Reactor-I is listed on the Nation
Historic Places, and other structures could potentially be listed.  The Shoshone-Bannock T
region's primary Native American residents.  Because they believe the land is sacred, the 
National Engineering Laboratory reserve is potentially culturally important to them.  Cult
the Shoshone-Bannock peoples, include all forms of traditional lifeways and usage of all n
This includes not only prehistoric archaeological sites, which are important in religious 
context, but also features of  the natural landscape, air, plant, water, or animal resourc
special significance.  DOE has committed to additional interaction and exchange of informa
Shoshone-Bannock Tribes at the Fort Hall Reservation. 
      The northwestern edge of the Eastern Snake River Plain, where the Idaho National Eng
Laboratory is located, is bordered on the north and west by the Bitterroot, Lemhi, and Los



ranges.  A number of inactive volcanic buttes also form part of the Idaho National Enginee
landscape. 
      The Eastern Snake River Plain forms a broad, northeast-trending, crescent-shaped tro
relief comprised primarily of basaltic lava flows.  These flows at the surface range in ag
2,100 years.  The surface of the Eastern Snake River Plain is comprised primarily of basal
thin, discontinuous, interbedded deposits of wind-blown loess and sand, waterborne alluvia
floodplain alluvial sediments, and rhyolitic domes formed 1,200,000 to 300,000 years ago.
      The Eastern Snake River Plain is on an area of low seismicity that is adjacent to th
active Intermountain Seismic Belt and Centennial Tectonic Belt and lies in Uniform Buildin
Risk Zones 2B and 3.  The largest recorded earthquake in the Centennial Tectonic Belt occu
28, 1983, near Borah Peak, Idaho, and had a moment magnitude of 6.9 (surface wave magnitud
epicenter was about 90 to 100 kilometers (56 to 68 miles) from the Idaho National Engineer
The largest recorded earthquake within the Intermountain Seismic Belt surface wave (Richte
7.5) occurred on August 17, 1959,  near Hebgen Lake, Montana, with an epicenter 145 kilome
northeast of the Idaho National Engineering Laboratory.  In addition to these earthquakes,
29 earthquakes greater than magnitude 5.5 have occurred within 322 kilometers (200 miles) 
National Engineering Laboratory since 1884.  The Idaho National Engineering Laboratory lie
active but long-time dormant volcanic area.  The conditional probability of basaltic volca
south-central area of the Idaho National Engineering Laboratory is one incident in 40,000 
The probability of volcanic impact on Idaho National Engineering Laboratory facilities fur
estimated to be less than one incident in every million years or longer. 
      Within Idaho National Engineering Laboratory boundaries, the geologic resources foun
are sand, gravel, and pumice.  Several quarries or pits maintain supply material for vario
construction projects. 
      The general climate of the Idaho National Engineering Laboratory is characterized by
seasonal temperatures that range from -7.3C (18.8F) in winter to 18.2C (64.8F) in summer, 
annual average temperature of about 5.6C (42F).  Annual precipitation is light, averaging 
(8.71 inches).  Snowfall averages 701 millimeters (27.6 inches) per year. 
      Although the Idaho National Engineering Laboratory is in a belt of prevailing wester
are normally channeled by the adjacent mountain ranges into southwest wind.  The annual av
measured at the 6.1-meter (20-foot) level at the Central Facilities Area weather station i
second (7.5 miles per hour).  Monthly average values range from 2.3 meters per second (5.1
in December to 4.2 meters per second (9.3 miles per hour) in April and May.  The highest h
nearground windspeed measured at the Idaho National Engineering Laboratory is 22.8 meters 
(51 miles per hour). 
      Severe weather, other than thunderstorms, is uncommon.  Five funnel clouds (that is,
touching the ground) and no tornadoes have been reported between 1950 and 1988. 
      Neither the Idaho National Engineering Laboratory nor the surrounding counties is de
nonattainment area (40 CFR Part 81.313) with respect to any of the National Ambient Air Qu
(40 CFR Part 50).  The Idaho National Engineering Laboratory is located in a Class II area
of significant deterioration (40 CFR Part 52.21) Class I ambient air quality areas have be
vicinity of the Idaho National Engineering Laboratory:  Craters of the Moon Wilderness Are
53 kilometers (33 miles) west-southwest from the center of the Idaho National Engineering 
Yellowstone National Park, Idaho-Wyoming, 143 kilometers (89 miles) east northeast from th
Idaho National Engineering Laboratory; and Grand Teton National Park, Wyoming, approximate
145 kilometers (90 miles) east from the center of the Idaho National Engineering Laborator
      The types and amounts of nonradiological emissions from Idaho National Engineering L
facilities and activities are similar to those of other industrial complexes of similar si
concentrations from criteria and hazardous/toxic air pollutants are within applicable stan
Radioactive emissions occur from Idaho National Engineering Laboratory facilities; the cal
dose to the maximally exposed offsite individual is 0.00005 rem (0.05 millirem). 
      Essentially no surface water bodies drain the Idaho National Engineering Laboratory-
streams arise in the mountains and much of their water is diverted for irrigation.  There 
onsite.  Water that does reach the Idaho National Engineering Laboratory through the Big L
past the Test Reactor Area/Idaho Chemical Processing Plant area before going below ground 
diverted by an onsite dam during heavy flows onto the southern part of the Idaho National 
Laboratory.  The remainder of the water infiltrates near Test Area North.  All rivers and 
intermittent.  No surface water runs off of the Idaho National Engineering Laboratory. 
      The Idaho National Engineering Laboratory does not withdraw or use surface water for
nor does it discharge effluents to natural surface water.  However, the three surface wate
Idaho National Engineering Laboratory (Big and Little Lost Rivers and Birch Creek) have th
designated uses:  agricultural water supply, cold-water biota, salmonid spawning, and prim
contact recreation.  In addition, waters in the Big Lost River and Birch Creek have been d
domestic water supply and as special resource waters. 
      Depths to the water table at the Idaho National Engineering Laboratory range from 61



feet) in the north to 274 meters (900 feet) in the south.  Flows in the largely unconfined
Aquifer are generally to the southwest.  Groundwater flows at speeds ranging from 1.5 to 6
(5 to 20 feet per day).  The water quality of the aquifer is generally good, and it is des
aquifer.  As of 1992, concentrations of iodine-129, cobalt-60, strontium-90, and cesium-13
the U.S. Environmental Protection Agency's maximum contaminant levels for drinking water e
radionuclides in localized areas within the aquifer inside the Idaho National Engineering 
boundary.  However, concentrations of these radionuclides in groundwater are generally dec
This decrease is attributed to improved waste management practices, reduced discharges, ad
radioactive decay.  Individual maximum contaminant levels have not been established for pl
plutonium-239, plutonium-240, and americium-241.  However, these radionuclides have not be
above the established limits for gross alpha particle activity or the proposed adjusted gr
maximum contaminant levels for drinking water.  Extremely low concentrations of iodine-129
have migrated offsite, but both concentrations are well below the current U.S. Environment
Agency's maximum contaminant levels for drinking water. 
      Of the nonradioactive metals, only total chromium has exceeded maximum contaminant l
established by the Safe Drinking Water Act.  Nitrates have exceeded the maximum contaminan
past near the Idaho Chemical Processing Plant but have been below the maximum contaminant 
1988.  Carbon tetrachloride, chloroform, 1,1-dichloroethylene, cis-1,2-dichloroethylene, t
dichloroethylene, tetrachloroethylene, trichlorethylene, and vinyl chloride have exceeded 
contaminant levels at various times over the last 5 years.   
      Groundwater use on the Snake River Plain includes irrigation, food processing and aq
domestic, rural, public, and livestock supply.  Water use for the upper Snake River draina
Snake River Plain Aquifer was 16.4  109 cubic meters (4.3  1012  gallons) per year in 1985
water is for agriculture.  The aquifer is the source of all water used at the Idaho Nation
Laboratory.  Site activities withdraw an average of 7.4 million cubic meters (1.9 billion 
with a substantial portion discharged to the surface or subsurface and eventually returned
withdrawal represents approximately 0.4 percent of the water consumed from the Eastern Sna
Aquifer, or 53 percent of the maximum yield of a single typical irrigation well. 
      Total consumption of water at the Idaho National Engineering Laboratory averages 0.2
meters per second (8.8 cubic feet per second).  DOE holds a Federal Reserved Water Right f
National Engineering Laboratory, which permits a groundwater pumping capacity of 2.3 cubic
second (80 cubic feet per second), though this capacity is not utilized.  The DOE priority
dates back to the establishment of the Idaho National Engineering Laboratory. 
      Localized flooding can occur at the Idaho National Engineering Laboratory when the g
frozen and melting snow combines with heavy spring rains.  Test Area North was flooded in 
in 1969, extensive flooding caused by snowmelt occurred in the lower Birch Creek Valley.  
shown that both the 25- and 100-year, 24-hour rainfall/snowmelt storm event could cause fl
Radioactive Waste Management Complex.  The drainage system, including dikes and erosion pr
features designed to mitigate potential surface water flooding, have been upgraded.  The a
probable maximum flood in the vicinity of Mackay Dam, 75 kilometers (45 miles) northeast o
National Engineering Laboratory, coupled with a dam failure, probably exceeds the areas ex
inundated by 100- and 500-year floods of the Big Lost River at the Idaho National Engineer
Analyses indicate that the shallow depths and low flow velocities resulting from the Macka
maximum flood and dam failure would not have a significant impact on Idaho National Engine
Laboratory facilities. 
      Onsite vegetation is predominantly shrub-steppe.  Communities range from shadscale-s
vegetation at lower altitudes, through sagebrush and grass dominated communities, to junip
along the foothills of nearby mountains and buttes.  Big sagebrush and rabbitbrush are the
shrub species.  Indian ricegrass, wheatgrasses, squirreltail, and cheatgrass are common gr
forbs include phlox, mustards, and Russian thistle. 
      About 270 vertebrate species have been observed onsite.  These include 46 mammal, 20
reptile, 2 amphibian, and 9 fish species.  Major fur-bearing species include coyote, badge
Important big-game species include the pronghorn, mule deer, and elk.  Two federally endan
candidate animal species potentially occur on the Idaho National Engineering Laboratory.  
winter resident and is locally common in the far north end and the western edge of the Ida
Engineering Laboratory.  Peregrine falcons are infrequently observed in the winter.  Neith
to nest onsite, and neither is commonly observed near facilities.  The candidate species i
white-faced ibis, northern goshawk, ferruginous hawk, burrowing owl, Townsend's big-eared 
rabbit, long-eared myotis, small-footed myotis, and Idaho pointheaded grasshopper (occurs 
Idaho National Engineering Laboratory). 
      No Federal- or state-listed plant species occur at the Idaho National Engineering La
eight plant species identified by the U.S. Bureau of Land Management, the U.S. Forest Serv
Native Plant Society as sensitive, rare, or unique are known to occur there.  These specie
located near any facilities and are uncommon on the Idaho National Engineering Laboratory 
 



require unique microhabitats. 
      Two interstate highways serve the general region:  Interstate 15, a north-south rout
several cities along the Snake River, approximately 40 kilometers (25 miles) east of the I
Engineering Laboratory, and Interstate 86, an east-west route that intersects Interstate 1
(40 miles) south of the Idaho National Engineering Laboratory.  U.S. Highways 20 and 26 ar
access routes to the southern portion of the Idaho National Engineering Laboratory.  State
access to the northern portion of the Idaho National Engineering Laboratory from the east,
and 33 from the north, and State Route 22 from the west.  These roads are complemented by 
(controlled access) system of about 140 kilometers (87 miles) of roads. 
      The Union Pacific Railroad provides rail service to the Idaho National Engineering L
Idaho Falls receives railroad freight service from Butte, Montana, to the north, and from 
Salt Lake City, Utah, to the south.  The Union Pacific's Blackfoot-to-Arco route, which cr
portion of the Idaho National Engineering Laboratory, provides rail service to the Idaho N
Laboratory.  This branch connects with a DOE spur line that links with developed areas.  M
SNF has been transported to the Idaho National Engineering Laboratory over these rail line
shipments arrive by truck. 
      Several airlines provide Idaho Falls with aircraft passenger and cargo service.   
      Recorded doses from 1987 to 1991 were used as a baseline for comparison with SNF man
operations for the next 40 years.  The average annual occupational dose to individuals wit
was 0.156 rem (156 millirem), giving an average collective dose of about 300 person-rem. 
      Industrial health and safety statistics from 1987 to 1991 are used as a baseline for
alternatives.  There were 1,337 total recordable injury and illness cases at the Idaho Nat
Laboratory from 1987 to 1991, for an average of 8,385 employees working a total of 79,654,
fatality occurred at the Idaho National Engineering Laboratory between 1987 and 1991 when 
was struck and killed by a forklift. 
      The water supply for the Idaho National Engineering Laboratory is provided by a syst
wells, with pumps and storage tanks.  The average combined pumpage from the Idaho National
Laboratory wells from 1987 through 1991 was 7.4 billion liters per year (1.9 billion gallo
calculated based on the cumulative volumes of water withdrawn from the wells. 
      Average annual wastewater discharge volume at the Idaho National Engineering Laborat
through 1991 was 537 million liters (142 million gallons). 
      The rated capacity of the Idaho National Engineering Laboratory electric power trans
line is 124 megavolt-amperes.   The peak demand on the system from 1990 through 1993 was a
megavolt-amperes, and the average usage was approximately 200,000 megawatt-hours per year.
      No high-level liquid waste resulting from reprocessing activities has been generated
National Engineering Laboratory since 1992; however, certain other processes generate wast
handled as high-level waste.  These sources are estimated to generate 750 cubic meters in 
through 1992, an average of approximately 48.5 cubic meters of mixed low-level waste was g
annually.  From 1989 through 1992, an average of approximately 46.5 cubic meters of low-le
generated annually. 
      Burial of transuranic waste ended in 1970; since then all transuranic waste has been
retrievable storage.  Receipt of offsite transuranic waste ended in 1988 (with minor case-
After 1988, only minor amounts of  transuranic waste have been generated onsite and placed
storage.  About 127,000 cubic meters (166,000 cubic yards) are retrievably stored or burie
National Engineering Laboratory.  The average annual volume of hazardous waste transported
1988 through 1991 was approximately 180 cubic meters.  The average annual volume of indust
commercial solid waste disposed of at the Central Facilities Area landfill from 1988 throu
approximately 52,000 cubic meters (68,000 cubic yards). 
 

4.3 Savannah River Site 

      This section presents summary environmental characterization information on the Sava
Site.  This information has been used to evaluate impacts at the site under various altern
management of SNF.  More detailed information characterizing the Savannah River Site is pr
Appendix C, under separate cover. 
      The Atomic Energy Commission established the Savannah River Site in 1950 as the Sava
Project to produce nuclear materials for the national defense.  The number of Savannah Riv
grew to include five nuclear production reactors (now inactive), two chemical separations 
target fabrication facility (inactive), and support facilities. 
      The Savannah River Site occupies an area of approximately 800 square kilometers (310
miles) in western South Carolina, in a generally rural area about 40 kilometers (25 miles)
Augusta, Georgia (see Figure 4-3).  The Savannah River Site, which is bordered by the Sava
southwest, includes portions of three South Carolina counties:  Aiken, Barnwell, and Allen



      Approximately 73,500 hectares (181,500 acres) of the Savannah River Site is undevelo
percent of this area (more than 65,000 hectares) is forest land.  The Savannah River Fores
of the U.S. Forest Service) manages the forested areas, many of which are pine plantations
cooperative agreement with DOE.  Facilities that previously produced defense nuclear mater
approximately 5 percent of the total Savannah River Site land area.  The remaining area co
ponds, and reservoirs. 
      Approximately 90 percent of the Savannah River Site work force lives in six counties
Savannah River Site (Aiken, Allendale, Bamberg, and Barnwell counties in South Carolina an
and Columbia counties in Georgia).  In 1990, employment at the Savannah River Site was 20,
representing approximately 10 percent of the employment in the six-county region of influe
at the Savannah River Site grew to 23,351 in Fiscal Year 1992, with a payroll of more than
total number of jobs at the Savannah River Site is projected to decrease to approximately 
Year 1995. 
      Between 1980 and 1990, the population in the six-county region of influence increase
from 376,058 to 425,607.  More than 88 percent of the 1990 population lived in Aiken (120,
(66,031), and Richmond (189,719) counties.  According to census data, the estimated averag
persons per household in the six-county region was 2.72, and the median age of the populat
years. 
      The population within 80 kilometers (50 miles) of the Savannah River Site has been c
for the purposes of identifying whether any disproportionately high and adverse impacts ex
low-income communities.  The population surrounding the Savannah River Site is shown to be
minority and 17 percent low-income based on U.S. Bureau of Census information, and the def
approach presented in Appendix L. 
      As of the end of Fiscal Year 1992, archaeological surveys have covered about 60 perc
Savannah River Site and recorded 858 archaeological sites.  Of these 858 sites, more than 
evaluated, and 53 have been determined to be eligible for the National Register of Histori
      Three Native American groups-the Yuchi Tribal Organization, the National Council of 
Creek, and the Indian Peoples Muskogee Tribal Town Confederacy-have expressed  
Figure 4-3.  Savannah River Site location and site map.concern over sites and items of rel
these organizations about major planned actions on the Savannah River Site and asks them t
the Savannah River Site documents prepared in accordance with the National Environmental P
1969. 
      The Savannah River Site has gently rolling terrain and is heavily wooded.  Facilitie
about the Savannah River Site, but major production facilities (for example, reactors and 
are confined to its interior.  As a result, the Savannah River Site facilities are general
outside of the Savannah River Site. 
      The Savannah River Site lies in the Coastal Plain physiographic province of South Ca
approximately 32 kilometers (20 miles) southeast of the Fall Line, which separates the Atl
province from the Piedmont province.  Onsite elevations range from 27 to 128 meters (89 to
mean sea level. 
      The Coastal Plain sediments underlying the Savannah River Site consist of sandy clay
sands; however, occasional beds of clean sand, gravel, clay, and carbonate do occur.  Unde
sediments are dense crystalline igneous and metamorphic rock or younger consolidated sedim
Triassic Period.  A regional aquitard, the Appleton Confining System, hydrologically separ
formations and older igneous and metamorphic rocks from the overlying Coastal Plain sedime
      The area of the Savannah River Site is historically of low-to-moderate seismicity.  
4, the Savannah River Site  is in a Uniform Building Code Seismic Risk Zone 2A.  The parti
Branch Fault, which spans the central portion of the Savannah River Site, is considered to
Cretaceous/Tertiary (140 million to 1.6 million years) reactivation of a northern boundary
Triassic age Dunbarton basin.  There is no evidence to indicate that the Pen Branch Fault 
defined by the U.S. Nuclear Regulatory Commission.  Surface mapping, subsurface boring, an
investigations have not identified any faulting of the sedimentary strata at the Savannah 
have an effect on facilities. 
      The closest offsite fault system of significance is the Augusta Fault Zone, approxim
40 kilometers (25 miles) from the Savannah River Site.  In this fault zone, the Belair Fau
the most recent movement, but it is not considered capable of generating major earthquakes
conclusive evidence of recent displacement along any fault within 320 kilometers (200 mile
Savannah River Site, with the possible exception of the buried faults in the epicentral ar
Charleston, South Carolina, earthquake, approximately 145 kilometers (90 miles) away. 
      Two major earthquakes have occurred within 320 kilometers (200 miles) of the Savanna
(a) the Charleston earthquake of 1886, which had an estimated Richter scale magnitude of 6
Union County, South Carolina, earthquake of 1913, with an estimated Richter magnitude of 6
occurred about 160 kilometers (100 miles) from the Savannah River Site.  In June 1985, a m
with a local Richter scale magnitude of 2.6 and a focal depth of 1.0 kilometer (0.60 mile)
Savannah River Site.  An earthquake with a local Richter scale magnitude of 2.0 occurred o



River Site  on August 5, 1988, but was not felt by onsite workers. 
      The Savannah River Site is in a temperate region with mild winters and long humid su
Average monthly temperatures range from 7.2C (45F) in January to 27.2C (81F) in July.  The
annual precipitation at the Savannah River Site is approximately 122 centimeters (48 inche
      Prevailing winds are from the northeast and southwest, with an annual average windsp
3.8 meters per second (8.5 miles per hour).  Windspeeds are typically highest in winter an
      On average, thunderstorms occur 56 days per year.  The estimated probability of a to
the Savannah River Site is 7.0  10-5 per year.  Nine tornadoes have been confirmed on the 
Site since 1953.  Hurricane-strength winds have been recorded once at the Savannah River S
Hurricane Gracie in 1959. 
      Air quality at the Savannah River Site is generally good, meeting National Ambient A
Standards for criteria pollutants.  The nearest Class I Area, the Congaree National Monume
80 kilometers (50 miles) from the Savannah River Site.  Tritium is the only radionuclide o
Site origin that is routinely detected in offsite air samples in concentrations above back
      Five streams drain the Savannah River Site:  Upper Three Runs Creek, Fourmile Branch
Branch, Steel Creek, and Lower Three Runs Creek.  These streams originate on the Aiken Pla
descend 15 to 60 meters (50 to 200 feet) before discharging to the Savannah River. 
      Surface-water quality in the Savannah River downstream of the Savannah River Site is
good.  In 1992, the South Carolina Department of Health and Environmental Control changed 
classification of the river and its tributary streams to "freshwaters" from "Class B water
stringent water quality standards.  Two elements-iron and manganese (both naturally high c
local waters)-have historically exceeded maximum concentration limits. 
      Two distinct hydrogeologic systems underlie the Savannah River Site:  (a) the southe
Plain province, where a wedge of unconsolidated sediments of Late Cretaceous and Tertiary 
the major aquifer systems of the area, and (b) the Piedmont Province, where groundwater oc
mudstones and sandstones within Paleozoic metamorphic and igneous basement rock.  The vado
ranges in thickness from approximately 40 meters (130 feet) in the  
northernmost portion of the Savannah River Site to the surface in areas where the water ta
wetlands or streams. 
      The sediments of the southeastern Coastal Plain hydrogeologic province are grouped i
aquifer systems divided by two major confining systems, all underlain by the Appleton Conf
These aquifer systems are known regionally as the Floridan, the Dublin, and the Midville s
aquifers associated with these three aquifer systems are the Steed Pond, Crouch Branch, an
Branch Aquifers. 
      The Crouch Branch and McQueen Branch hydrostratigraphic units are the most important
the vicinity of the Savannah River Site.  The McQueen Branch Aquifer, in particular, is hi
and serves as the main production aquifer for the Savannah River Site.  The groundwater in
Branch and McQueen Branch Aquifers is suitable for most domestic and industrial purposes.
      Industrial solvents, metals, tritium, or other constituents used or generated at the
have contaminated the groundwater over 5 to 10 percent of the Site.  Contaminated groundwa
underlies only a few facilities, and the contaminants detected reflect the material and pr
facilities.  Contamination of groundwater in an aquifer supplying drinking water has occur
relatively small area in the northwest portion of the Savannah River Site: two wells in th
Aquifer System (formerly known as the Tuscaloosa Formation) contain low concentrations of
trichloroethylene and tetrachloroethylene. 
      The aquifers underlying the Savannah River Site sustain single-well yields of about 
liters per day (2.7 million gallons per day).  The Savannah River Site withdraws approxima
liters per year  (3.7 billion gallons per year) of groundwater for domestic and industrial
River Site draws approximately 75.7 billion liters per year (20 billion gallons per year) 
the Savannah River.  Water rights are not at issue at the Savannah River Site. 
      The Savannah River Site lies in the Upper Coastal Plain physiographic province.  The
River Site is near the transition area between the oak-hickory-pine forest and the souther
consequence, species typical of both associations are present. 
      Plant communities adapted to dry conditions occur on more northern, upland areas of 
River Site.  (This area is sometimes referred to as the Aiken Plateau.)  The most common c
on the northern half of the Savannah River Site are longleaf pine plantations and longleaf
sandhills.  Wetter areas along streams support different groups of plant species, includin
bottomland hardwood forest communities.  Other aquatic habitats, such as ponds, marshes, r
and Carolina bays, add considerable botanical diversity to the Savannah River Site. 
      Four federally listed endangered animal species occur on the Savannah River Site or 
River upstream and downstream of the Savannah River Site:  the red-cockaded woodpecker, th
the southern bald eagle, and the shortnose sturgeon.  The U.S. Fish and Wildlife Service l
the American alligator, as "threatened due to similarity of appearance" (to the endangered
crocodile).  Researchers have found one federally listed endangered plant species, the smo
the Savannah River Site. 



      In 1992, the Savannah River Site hunters (chosen by lottery from a large pool of app
harvested 1,519 deer and 168 feral hogs.  The purpose of these hunts is to keep deer and f
populations in check and to reduce the number of animal-vehicle accidents on the Savannah 
Savannah River Site measures each animal killed during the hunts for radioactivity.  The m
measurement of cesium-137 in a Savannah River Site deer was 22.4 picocuries per gram; the 
picocuries per gram.  For hogs, the maximum value was 22.9 picocuries per gram: and the av
picocuries per gram.  The estimated maximum dose received by a Savannah River Site hunter 
(49 millirem) per year.  This estimate assumed a hunter whose entire meat consumption for 
of the Savannah River Site deer. 
      The major sources of noise at the Savannah River Site are equipment and machinery (f
cooling towers, transformers, engines, pumps, boilers, steam vents, and paging systems) in
operational areas.  Studies indicate that, because of the remote locations of the Savannah
operational areas, existing onsite noise sources do not adversely affect individuals offsi
limits established by the Occupational Safety and Health Administration protect onsite wor
      Interstate 20 is the primary east-west corridor in the general area of the Savannah 
Highways 1 and 25 are the principal north-south routes.  Direct access to the Savannah Riv
northwest is provided by South Carolina Highways 125 and 19; South Carolina Highway 125 is
through traffic.  South Carolina Highways 39 and 64 also provide access to the Savannah Ri
CSX railroad line also serves the Savannah River Site. 
      Atmospheric releases of radioactive material to the environment from Savannah River 
operations from 1990 to 1992 resulted in an average dose of approximately 0.00002 rem (0.0
year to individuals living within an 80-kilometer (50-mile) radius of the Savannah River S
dose equivalent due to atmospheric releases from the 1992 Savannah River Site operations t
of 620,100 occupying the 80-kilometer (50-mile) radius was 6.4 person-rem.  Atmospheric re
accounted for more than 90 percent of the estimated offsite population dose. 
      Similarly, liquid releases of tritium account for more than 99 percent of the total 
discharged to the Savannah River from the Savannah River Site activities.  The calculated 
dose to the maximum exposed individual resulting from liquid releases from 1990 to 1992 wa
(0.21 millirem).  This resulted in average doses of 0.00004 and 0.00005 rem (0.04 and 0.05
year to consumers of drinking water from the downstream Beaufort-Jasper (South Carolina) a
Wentworth (Georgia) water treatment plants, respectively. 
      The Savannah River Site purchases power from South Carolina Electric and Gas Company
three purchased power-line interconnects to the Savannah River Site transmission grid.  Re
power consumption for the Savannah River Site was approximately 659,000 megawatt hours.  T
load was 75 megavolt-amperes, and the peak demand was about 130 megavolt-amperes. 
      Average annual wastewater discharge volume at the Savannah River Site is about 2 mil
day (528,400 gallons per day), which is about 50 percent of capacity.  Eighteen waste trea
currently process all Savannah River Site sanitary waste.  A new centralized sanitary wast
facility, scheduled for completion in mid-1995, will replace 14 of these plants. 
      The Savannah River Site had 127.9 million liters (33.8 million gallons) of radioacti
waste onsite at the end of 1991, in 50 underground tanks, which is more than 90 percent of
By 1993, the Savannah River Site had 9,900 cubic meters (350,000 cubic feet) of transurani
storage.  The current volume of mixed low-level waste at the Savannah River Site is 1,700 
(60,000 cubic feet).  Low-level waste is packaged for disposal onsite in carbon steel boxe
trenches.  Hazardous wastes in storage at the Savannah River Site total some 1.6 million k
million pounds), with a volume of 2,430 cubic meters (86,000 cubic feet). 
 

4.4 Nevada Test Site 

      This section presents summary environmental characterization information on the Neva
This information has been used to evaluate impacts at the Nevada Test Site under various a
management of SNF.  More detailed information characterizing the Nevada Test Site is prese
Appendix F, under separate cover. 
      The Nevada Test Site is located in southwestern Nevada in southern Nye County.  The 
Site is bordered on three sides by the Nellis Air Force Base Bombing and Gunnery Range (se
The Nellis Range serves as a buffer zone between Nevada Test Site test areas and land open
The Nevada Test Site comprises about 3,500 square kilometers  (1,350 square miles), making
largest contiguous, unpopulated land areas in the United States.  The Nevada Test Site has
underground weapons testing and as a nonnuclear test area.  Congress has mandated that the
Government pursue the development of mined geologic repositories for the permanent disposa
high-level waste and has directed DOE to study  
Figure 4-4.  Nevada Test Site location and site map.the Yucca Mountain, Nevada, site to de
repository. 



      The majority of the land near the Nevada Test Site is managed by the U.S. Bureau of 
Management and used for livestock grazing.  The area is surrounded by recreational areas u
such as hunting, fishing, and camping. 
      The economy of the two-county area near the Nevada Test Site is dominated by support
contractor personnel at the Nevada Test Site, with a direct link to Clark County and the L
most of the employees reside.  Most of the offsite supporting contractors and the labor an
indirect economic activity connected to the Nevada Test Site are also located in Clark Cou
population of the Las Vegas Metropolitan Statistical area was 735,000, with a 4.7 percent 
since 1980.  In contrast, Nye County is sparsely populated, with employment provided by se
some mining, and Government-sector jobs.  As of January 1994, the work force totaled 8,563
      The population within 80 kilometers (50 miles) of the Nevada Test Site has been char
the purposes of identifying whether any disproportionately high and adverse impacts exist 
low-income communities.  The population surrounding the Nevada Test Site is shown to be 6 
minority and 12 percent low-income, based on U.S. Bureau of Census information and the def
approach presented in Appendix L. 
      On the Nevada Test Site, numerous prehistoric sites and prehistoric/historic sites h
and recommended as eligible for the National Register of Historic Places.  However, none o
located in the vicinity of the proposed SNF management facility.  Historic activities bega
Emigrant Trail, mining camps, and later the settlements of Bullfrog-Goldfield, Las Vegas, 
Southern Nevada, including parts of what is now the Nevada Test Site, was inhabited by peo
Southern Paiute and Shoshone Tribes.  Areas in the northern portion of the Nevada Test Sit
Pahute and Rainier Mesas, contain sites of cultural affiliation to these peoples.  However
American resources are located within the areas proposed for SNF facilities.  Some late Pl
vertebrate fossils also occur in the area, notably at Tule Springs. 
      The Nevada Test Site is in a visual setting of low-lying valleys and flats intersper
and the vegetation of the Mojave Desert and Great Basin.  Because the public can be expect
concern about changes in the area's landscape and views are not regionally unique, the are
to have low to moderate visual sensitivity. 
      The Nevada Test Site is located in the southern part of the Great Basin section of t
Range Physiographic Province.  Local geology is characterized by mountains of Precambrian 
sedimentary rocks and Tertiary volcanic tuffs and lavas separated by alluvial, topographic
Sedimentary rocks are complex, folded, and faulted carbonates in the upper and lower parts
sandstone in the middle section.  Volcanic rocks are predominantly Tertiary tuffs with som
scattered granitic plutons.  Potential geologic resources within the Nevada Test Site boun
gold, tungsten, molybdenum, zeolites, barite, and fluorite. 
      The area of the Nevada Test Site is historically of low-to-moderate seismicity.  On 
the Nevada Test Site is in Uniform Building Code Seismic Risk Zones 2B and 3.  Seismic act
Nevada Test Site area generally occurs as thrust faults, normal faults, and strike-slip fa
displacements are thought to have occurred as a consequence of underground nuclear explosi
seismic activity before 1978 within 10 kilometers (6 miles) of Yucca Mountain shows seven 
two had magnitudes 3.6 and 3.4 on the Richter scale, and five had magnitudes that were sma
be determined because of instrument problems.  Two historical earthquakes with a magnitude
scale) have been reported 110 kilometers (68 miles) southwest of Yucca Mountain and 210 ki
miles) to the northeast.  Most earthquakes in the area are less than 10 kilometers (6.2 mi
Historic seismic events and the length of active faults can be used to infer a maximum mag
earthquakes in the Yucca Mountain region.  Recurrence intervals for earthquakes with magni
than 7 are 25,000 years, greater than 6 are 2,500 years, and greater than 5 are 250 years.
      The climate in the Nevada Test Site region is characterized by high solar radiation,
precipitation, low humidity, and large diurnal temperature ranges.  At Area 6, the mean da
maximum temperatures are -6.1 to 10.6C (21 to 51F) in January and 14 to 36C (57 to 96F) in
Average precipitation at Area 6 is 15 centimeters (6 inches). 
      DOE maintains an extensive network of air sampling stations for radiological paramet
particulates, reactive gases, tritium, and noble gases.  Nonradiological air pollutants ar
Federal standards.  In recent years, the majority of radioactive effluents at the Nevada T
from underground nuclear tests.  In addition, some of the radioactivity detected by onsite
attributed to resuspension of radioactive particulate matter remaining from the atmospheri
from 1951 to 1962.  Monitoring of airborne particulates, noble gases, and tritiated water 
Test Site in 1992 indicated onsite concentrations that were generally not statistically di
background concentrations.  External gamma exposure monitoring has indicated that the gamm
has been consistent from year to year.  Although airborne releases of radioactivity to off
during the years that atmospheric testing was performed, in recent years, no Nevada Test S
radioactivity has been detected offsite at any air sampling station. 
      Surface drainage in the Nevada Test Site area is ephemeral, and almost no streamflow
collected.  Perennial surface waters occur as springs and in short reaches of the Amargosa
evaporation is 152 to 170 centimeters per year (60 to 67 inches per year).  Run-off still 



infrequent storm events, which may cause local flooding, especially in Fortymile Canyon, t
River, and Jackass Flats drainage.  There is the potential for a 100-year magnitude flood 
radioactive contaminants released as a result of historic underground nuclear testing beyo
the Nevada Test Site. 
      Six major aquifers occur in the area of the Nevada Test Site, including some perched
The hydrogeology is characterized by great depths to the groundwater table of 200 to 500 m
1,640 feet) and slow velocity in the saturated and unsaturated zones.  Flow velocities in 
from 1.8 to 183 meters (6 to 600 feet) per year.   Regional groundwater flow is from the n
toward the regional discharge area near Ash Meadows in the Amargosa Desert.  Modeling stud
Radioactive Waste Management Site at Area 5 indicate that the travel time from the surface
water table is on the order of thousands of years. 
      Water in southern Nevada (excluding the Las Vegas area) is used chiefly for irrigati
extent for livestock, municipal needs, and domestic supplies.  Almost all water supplies a
groundwater aquifers, although some springs supply water to Death Valley and other areas s
Nevada Test Site.   The Nevada Test Site obtains its water supply from the aquifers underl
Test Site in the Ash Meadows Subbasin and Alkali Flat-Furnace Creek Ranch Subbasin.  Nevad
water use is discussed in detail in Appendix F of Volume 1. 
      Groundwater meets U.S. Environmental Protection Agency secondary standards for major
and anions and the primary standards for deleterious constituents.  Contamination by radio
below the water table as well as in the unsaturated zone above it as a result of undergrou
 
The extent of this contamination is currently being studied. 
      The Nevada Test Site lies in a transition area between the Mojave Desert and Great B
supporting flora and fauna from both areas.  Less than 1 percent of the area has been deve
vegetation occurs in nine plant communities identified as creosote bush; blackbrush; creos
hopsage-desert thorn; sagebrush; saltbush; mountains, hills, and mesas; and two distinct d
communities.  Introduced weedy species, such as cheatgrass and Russian thistle, are common
areas. 
      Approximately 273 vertebrate wildlife species have been observed onsite, including o
of reptiles, 190 species of birds, and 50 species of mammals.  Common species include rept
raptors, and wild horses.  A number of game and fur-bearing species are found on the Nevad
hunting and trapping are not permitted. 
      National Wetland Inventory maps of the Nevada Test Site have not been prepared, nor 
been delineated onsite.  Available information indicates that wetlands on the Nevada Test 
distribution and extent.  Small riverine and palustrine wetlands may occur adjacent to sur
springs, playas, and reservoirs on the Nevada Test Site.  There are no perennial streams o
Site, and permanent surface water sources are limited to a few small springs and reservoir
support fish populations onsite, while reservoirs support introduced bluegill, goldfish, a
      Twenty-five federally and state-listed threatened, endangered, and other special sta
been identified on and in the vicinity of the Nevada Test Site, including 9 birds, 2 repti
and 11 plant species.  Federally endangered species include the American peregrine falcon,
Devil's Hole pupfish.  The federally threatened species is the desert tortoise. 
      The major noise sources at the Nevada Test Site occur primarily in developed operati
include various facilities; equipment and machines (for example, engines, pumps, boilers, 
systems, construction equipment, and vehicles); aircraft operations; and testing.  At the 
boundary away from most facilities, noise levels are barely distinguishable from backgroun
Some wildlife disturbances may occur as a result of these activities. 
      Vehicular access to the Nevada Test Site is provided by U.S. Route 95 from the south
access via State Route 375 from the northeast.  No major improvements are scheduled for th
providing immediate access to the Nevada Test Site. 
      The major railroad in the area is the Union Pacific, which runs through Las Vegas an
approximately 80 kilometers (50 miles) east of the Nevada Test Site.  A 15-kilometer (9-mi
Area 25, but it does not connect with the Union Pacific line. 
      Background radiation exposure and releases of radionuclides to the environment from 
Site operations provide the sources of radiation exposure to people in the Nevada Test Sit
estimated dose-equivalent during 1992 for the population within 80 kilometers (50 miles) o
Site was 5.2 10-3 person-rem.  The average dose was 1.1 10-5 rem (1.110-2 millirem) in 199
at the Nevada Test Site boundary.  This dose is well below the National Emission Standards
Air Pollutants standard of 0.01 rem (10 millirem) per year and is a very small percentage 
dose. 
      From 1988 to 1993, water use at the Nevada Test Site varied from a high of 134 liter
(2,125 gallons per minute) in 1989 to a low of 60 liters per second (949 gallons per minut
Significant changes in consumption are not anticipated. 
      From 1989 to 1993, Nevada Test Site electrical consumption ranged from 144,521 to 
183,188 megawatt hours, with peak demands varying from 30.9 to 38.4 megavolt-amperes.  In 



consumption is projected to be 176,440 megawatt hours, with a peak demand of 39.5 megavolt
      Nevada Test Site manages the following categories of waste: low-level waste, transur
hazardous waste, radioactive mixed waste, and nonhazardous waste.  The Nevada Test Site do
manage high-level waste or SNF.  Waste management activities include onsite treatment, ons
onsite disposal, and preparation for appropriate offsite disposal.  In addition, the Nevad
manages an onsite inventory of hazardous materials, including some managed in underground 
      Total nonradioactive waste generated at the Nevada Test Site in 1992 included approx
90,000 kilograms (100 tons) of Resource Conservation and Recovery Act hazardous waste and
218,000 kilograms (240 tons) of hazardous non-Resource Conservation and Recovery Act waste
 

4.5 Oak Ridge Reservation 

      This section presents summary environmental characterization information on the Oak 
Reservation.  This information has been used to evaluate impacts at the Oak Ridge Reservat
alternatives for management of SNF.  More detailed information characterizing the Oak Ridg
presented in Appendix F, under separate cover. 
      The Oak Ridge Reservation is located on approximately 34,667 acres (140 square kilom
federally owned land.  The reservation comprises forested lands, public lands, buffer zone
operations areas:  Y-12 Plant, Oak Ridge National Laboratories, and the K-25 Site (formerl
Gaseous Diffusion Plant) (see Figure 4-5).  The Oak Ridge Reservation is located within th
city limits of Oak Ridge, Tennessee.  Bordering land uses are predominantly rural, includi
farms, forest, and pasture. 
      Most of the industrial and commercial development, by energy-related companies in su
Oak Ridge Reservation, has occurred in the City of Oak Ridge in Anderson and Roane countie
economic linkages at the Oak Ridge Reservation occur primarily within Anderson, Knox, Roan
counties, where most of the offsite contractors, labor, and capital are located.  Employme
Reservation in 1990 was approximately 17,080 people, and it is projected to decrease to ap
16,980 by the year 1999. 
      The population within 80 kilometers (50 miles) of the Oak Ridge Reservation has been
for the purposes of identifying whether any disproportionately high and adverse impacts ex
low-income communities.  The population surrounding the Oak Ridge Reservation is shown to 
minority and 16 percent low-income, based on U.S. Bureau of Census information and the def
approach presented in Appendix L. 
      There are no identified archaeological sites or historic structures on the proposed 
management facilities on the Oak Ridge Reservation.  Invertebrate fossils remains are foun
Cambrian to early Mississippian aged formations underlying the Oak Ridge Reservation.  In 
Figure 4-5.  Oak Ridge Reservation location and site map.early 1700s, the Overhill Cheroke
were forcibly moved to Oklahoma in 1838.  While the Cherokee may retain cultural affiliati
ancestral home, there are no known Native American resources on the proposed site for SNF 
      Visual resources are characterized by a series of low ridges and valleys trending no
southwest.  Deciduous and coniferous forest covers about 80 percent of the Oak Ridge Reser
DOE facilities are brightly lit at night, making them highly visible. 
      The area of the Oak Ridge Reservation is historically of low-to-moderate seismicity.
to 4, the Oak Ridge Reservation is in a Uniform Building Code Seismic Risk Zone 2A.  The O
Reservation lies entirely within the western portion of the Valley and Ridge Province, nea
the Cumberland Plateau.  This province is characterized by numerous linear ridges and vall
three regional thrust faults in the area.  From 1811 to 1975, five major earthquakes have 
Ridge Reservation area, but none has been at an intensity that caused severe damage.  Ther
any volcanic activity in the area for more than one  million years. 
      The climate of the region is characterized by moderate to high precipitation in all 
humidity, low winds, and low diurnal temperature ranges.  At Oak Ridge, mean annual precip
inches (137 centimeters) from 1961 to 1990.  Mean daily temperatures range from 2.6C (36F)
to 24.8C (76.7F) in July.  Daytime winds are usually southwesterly, while nighttime winds 
northeasterly.  In Tennessee, tornadoes are infrequent.  The western half of the state has
times as many tornadoes as the eastern half where the Oak Ridge Reservation is located.  T
Reservation experienced a tornado from a severe thunderstorm on February 21, 1993. 
      A network of air monitoring stations at the Oak Ridge Reservation measures several t
uranium particulates, heavy metals, and several materials released by a Toxic Substances C
incinerator.  The total dose of 0.0033 rem (3.3 millirem) per year to the maximally expose
within the 0.01 rem (10 millirem) per year National Emission Standards for Hazardous Air P
standard.  The estimated collective committed effective dose equivalent to the approximate
persons within 80 kilometers (50 miles) of the Oak Ridge Reservation was approximately 52 
1992.  This represents about 0.02 percent of the 280,000 person-rem that the surrounding p



receive from all sources of natural radiation.  The Oak Ridge Reservation meets the state 
standards for all criteria pollutants. 
      The surface drainage of the Oak Ridge Reservation includes numerous creeks (such as 
Poplar, and Bear Creeks) and the Clinch River, which subsequently flow to the Tennessee Ri
Dam, immediately south of the Oak Ridge Reservation, controls the flow of the Clinch River
Ridge Reservation.  Average discharge from the dam was 150 cubic meters (5,300 cubic feet)
from 1963 to 1979.  The Clinch River supplies water for the Oak Ridge Reservation and for 
industrial uses. 
      Geologic units of the Oak Ridge Reservation comprise two hydrologic groups:  (a) the
formed by the Knox Group and Maynardsville Limestone, and (b) the Oak Ridge Reservation aq
which include other geologic units of the area including sandstones, siltstones, and shale
has solution conduits that store and transmit relatively large volumes of water, while the
controlled by fractures and transmit limited amounts of water.  The aquifer is the primary
stream flow on the Oak Ridge Reservation.  However, some flowpaths of the Knox Aquifer lea
points outside the Oak Ridge Reservation boundary.  Because of the abundance of surface wa
groundwater wells are not common.  Groundwater quality is good above 300 meters (1,000 fee
high total dissolved solids at depth.   
      Groundwater contamination has occurred in the general area of past-practice waste di
waste storage tanks, spill sites, and contaminated inactive facilities.  Principal contami
organics, nitrates, heavy metals, and radioactivity.  Exact rates and extent of the contam
quantified.  However, data indicate that most contamination remains relatively close to th
example of the maximum extent of groundwater contamination, nitrate has been detected in w
(900 meters) southwest of the source.  Nitrate is relatively mobile in groundwater and may
the maximum horizontal migration of contamination.  At Oak Ridge National Laboratory, 20 w
groups have been identified and are being monitored for groundwater contamination.  Monito
each waste area group will direct further groundwater studies.  At the K-25 Site, organics
commonly detected groundwater contaminants.  Elevated levels of gross alpha and gross beta
detected in a number of wells.  Uranium and technetium-99, respectively, appear to be prim
for the elevated gross alpha and gross beta levels.  The metals chromium, lead, arsenic, a
detected in a number of wells at concentrations exceeding drinking water standards.  Eleva
fluoride and polychlorinated biphenyls have also been detected in some wells. 
      The offsite residential drinking water quality monitoring program has detected radio
organics in some offsite monitoring wells; however, concentrations have been below drinkin
standards.  Fluoride has been detected at concentrations exceeding drinking water standard
well.  The high fluoride concentration and accompanying pH are most likely from natural ch
in the substrate. 
      The Clinch River supplies most of the water to the Oak Ridge Reservation, the City o
and other cities along the river.  Major surface water uses include withdrawals for indust
supplies, commercial and recreational navigation, and other recreational water activities.
abundance of surface water, most community and Oak Ridge Reservation water supplies come f
supplies rather than groundwater.  One supply well exists on the reservation for use as a 
supply to a laboratory.  Groundwater is used for some domestic, municipal, farm, irrigatio
purposes.  A typical well in the aquitard yields under 0.25 gallons per minute (0.02 liter
many places wells are incapable of producing enough water to support a typical household. 
      The Oak Ridge Reservation area was cleared by logging and agricultural practices in 
is currently dominated by pine and pine hardwood, and oak hickory, as well as northern har
hemlock-white pine-hardwood forest types. 
      Approximately 267 different vertebrate wildlife species have been recorded onsite, i
mammals, 169 birds, 33 reptiles, and 26 amphibians.  Local habitats include wetlands, fiel
pine plantations in addition to forest.  Undeveloped areas on the Oak Ridge Reservation su
fur-bearing populations. 
      Wetlands have been identified on the Oak Ridge Reservation, based primarily on the N
Wetland Inventory maps.  Wetlands on the Oak Ridge Reservation include emergent, scrub/shr
forested wetland.  These wetlands are located in embayments of the Melton Hill and Watts B
border the reservation; along all major streams, including East Fork Poplar Creek, Bear Cr
tributaries; in old farm ponds; and around groundwater seeps.  Commercial fishing occurs a
Ridge Reservation for catfish and carp.  Sport fishing for bass, catfish, and other fresh-
popular. 
      Forty-seven species of federally and state-listed threatened, endangered, and other 
species have been identified on and in the vicinity of the Oak Ridge Reservation, includin
amphibians, 4 reptiles, 2 fish, 14 birds, and 5 mammals.  Virginia spirea is a federally t
species; bald eagle, peregrine falcon, gray bat, and Indiana bat are federally endangered 
area.  The state-listed Tennessee dace has been recorded in Bear Creek and tributaries of 
Creek. 
      The major noise sources within the Oak Ridge Reservation occur primarily in develope



areas and include facilities and equipment and machines, such as transformers, engines, pu
vehicles.  Outside the operations area major sources of noise are vehicles and railroad op
Ridge Reservation boundary, away from most of these activities, noise from these sources i
distinguishable from background noise levels.  Some disturbances of wildlife may occur on 
Reservation as a result of operations and construction activities. 
      Bear Creek Valley Road provides vehicular access to the Oak Ridge Reservation.  Tenn
Routes 58, 62, 95, and 162 pass through the Oak Ridge Reservation and are open to the publ
construction and modification are planned for segments of Bear Creek Valley Road, Scarboro
State Routes 58, 62, and 95 in the near future.   Interstate 40 is within 8 kilometers (5 
Railroad service on the Oak Ridge Reservation is provided by CSX Transportation and the No
Southern Corporation.  Knoxville is the closest major airport, 64 kilometers (40 miles) aw
      Low-level, hazardous, and mixed wastes are generated and managed at the Y-12 Plant, 
and the Oak Ridge National Laboratory.  Nonhazardous wastes are generated at all three sit
at the Y-12 Plant Sanitary Landfill.  Oak Ridge Reservation generates and manages SNF and 
waste.  Waste management at the Y-12 Plant and the Oak Ridge National Laboratory includes 
treatment, onsite waste disposal, preparation for proper offsite waste disposal, and onsit
Liquid and solid hazardous wastes are disposed of offsite.  Some low-level radioactive was
onsite. 
 

4.6 Naval Sites 

      This section presents summary environmental characterization information on the nava
have been evaluated under various alternatives for management or examination of naval SNF.
information has been used to evaluate impacts at the sites under various alternatives for 
More detailed information characterizing these sites is presented in Appendix D, under sep
      The average annual radiation exposure for each naval shipyard radiation worker is 0.
millirem) (NNPP 1993).  The average lifetime accumulated exposure for shipyard workers is 
millirem) (NNPP 1993). 
 

4.6.1 Puget Sound Naval Shipyard 

      The Puget Sound Naval Shipyard is located in Bremerton, Washington, 23 kilometers (1
west of Seattle and 32 kilometers (20 miles) northwest of Tacoma (Figure 4-6).  The popula
kilometers (50 miles) of the shipyard is about 3 million people.  
      The population within 80 kilometers (50 miles) of the Puget Sound Naval Shipyard has
characterized for the purposes of identifying whether any disproportionately high and adve
minority and low-income communities.  The population surrounding the Puget Sound Naval Shi
shown to be 13 percent minority and 8 percent low-income, based on U.S. Bureau of Census i
the definitions and approach presented in Appendix L. 
      Puget Sound Naval Shipyard is on 132 hectares (327 acres) of highly developed land. 
waterfront dry dock area is the high-security portion of the shipyard where most productio
place.  This area includes production shops, administration, and some public works and sup
The upland area of the shipyard provides services to military personnel, including housing
services, recreation, counseling, dental care, and other support services.  The industrial
southwestern portion of the shipyard includes several piers for homeported ships and inact
plant, warehouses, a steel yard, public works shops, and parking. 
      There are about 10,200 civilians working at the shipyard.  With other Government fac
area, the Federal payroll in Kitsap County, where the shipyard is located, provides about 
total employment. 
      There are no prehistoric archaeological sites identified at the shipyard.  There are
Registered Historical Districts and one National Historic Landmark within the boundaries o
Until the mid-1880s, Kitsap County was inhabited by several Native American tribes of the 
group who lived on the shores of Puget Sound.  For about  
Figure 4-6.  Puget Sound Naval Shipyard location and vicinity map.100 years, the principal
are no Native American properties or ceremonial sites in the shipyard areas where SNF acti
conducted. 
      The natural topography of the shipyard has been altered significantly from its origi
Portions of the upland areas of the complex were cut to fill marshes and create level land
material was predominantly a silty, gravelly sand with occasional pockets of silts and cla
areas of natural soils vary from dense glacial deposits to soft bay mud and peat.  The upl
hardpacked, clay soil with low permeability. 



      The site lies within Uniform Building Code Seismic Risk Zone 3.  There have been app
200 earthquakes in the area since 1840, most of which caused little or no damage.  The 
most recent earthquakes of high magnitude were near Olympia [64 kilometers (40 miles) from
1949 (7.1 on the Richter scale) and near Seattle in 1965 (6.5 on the Richter scale).  The 
area could experience an earthquake of intensity 7.5 on the Richter scale.  There has been
faulting in conjunction with earthquakes in the shipyard region.  Potential hazards from v
minimal and limited to windborne volcanic ash. 
      The potential hazard from tsunamis and seiches is minimal because the system of stra
that surround Puget Sound provides a natural barrier, effectively damping the propagation 
generated tsunamis. 
      The general area around Bremerton is damp, cool, and cloudy much of the year.  Avera
at the Seattle-Tacoma Airport is 4 meters per second (9 miles per hour), with prevailing w
southwest. 
      The Code of Federal Regulations (40 CFR Part 81) states that the Air Quality Control
this site is better than national standards for total suspended particulate matter and sul
has no specific classification for ozone, carbon monoxide, and nitrogen dioxide.  The near
Olympic National Park, approximately 24 kilometers (15 miles) from the site. 
      Puget Sound Naval Shipyard has no important surface freshwaters.  Groundwater is gen
within 30 meters (100 feet) of the ground surface in sand and gravel layers.  The quality 
near Bremerton is good.  Groundwater is used for approximately 35 percent of the public wa
Current shipyard use is about 2.6 billion liters (676 million gallons) annually. 
      Vegetation and wildlife on the Puget Sound Naval Shipyard are limited to undeveloped
comprise approximately 19 hectares (46 acres) of the entire Bremerton Naval Complex.  Most
have been previously disturbed and are currently landscaped with native and ornamental tre
sensitive, threatened, or endangered aquatic or terrestrial species have been observed at 
      Land access to the Seattle/Tacoma area is over two interstate highways:  Interstate 
Interstate 5.  The major thoroughfare in south Kitsap County is State Route 16, which runs
Bremerton to Tacoma where it connects with Interstate 5.  Bremerton's primary access route
Routes 3, 303, and 304. 
      The Burlington Northern Railroad provides scheduled and on-demand freight service to
central Kitsap County.  A Navy-owned spur line from Shelton, Washington, provides addition
the shipyard.  SNF originating at Bremerton and Pearl Harbor has historically been transpo
Bremerton to the Expended Core Facility at the Idaho National Engineering Laboratory.  Sin
shipments of SNF have been sent from Bremerton to the Idaho National Engineering Laborator
originating from Puget Sound Naval Shipyard and 20 transported by ship from Hawaii to the 
Naval Shipyard, where the containers were transferred to railcars for the journey to the I
Engineering Laboratory. 
      The annual airborne emissions from the site do not result in any measurable radiatio
general public.  Emissions of radionuclides from the site result in a calculated effective
than 0.0001 rem (0.1 millirem) per year to any member of the general public.  
      In addition, normal activities associated with current naval nuclear operations at t
in the intentional discharge of any radioactive liquid effluent.  Environmental monitoring
by the site and independent U.S. Environmental Protection Agency monitoring of shipyard si
that the operations at the site have had no adverse impacts on public health or safety.  A
of these monitoring programs is found in Section 4.1.1 of Appendix D of Volume 1 of this E
 

4.6.2 Norfolk Naval Shipyard 

      Norfolk Naval Shipyard is located in the Tidewater region of Virginia and is contigu
of Portsmouth (see Figure 4-7).  Newport News Shipyard, where some naval nuclear ships are
located in Newport News, Virginia (see Figure 4-8).  Six city areas are within 24 kilomete
Norfolk Naval Shipyard:  Portsmouth, Chesapeake, Norfolk, Virginia Beach, Hampton and Newp
and Suffolk.  About 1.5 million people (USBC 1992) reside within an 80-kilometer (50-mile)
shipyard, and about 8,500 shipyard workers are employed at the shipyard. 
      The population within 80 kilometers (50 miles) of the Norfolk Naval Shipyard has bee
characterized for the purposes of identifying whether any disproportionately high and adve
minority and low-income communities.  The population surrounding the Norfolk Naval  
Figure 4-7.  Norfolk Naval Shipyard location and vicinity map.Figure 4-8.  Newport News Sh
information and the definitions and approach presented in Appendix L. 
      Norfolk Naval Shipyard occupies over 486 hectares (1,200 acres) and includes over 
500 administrative, industrial, and support structures along 4 miles of shoreline.  Over 9
within its boundaries is covered with structures or paved with concrete or asphalt.  The f
a controlled industrial area and a nonindustrial area.  All piers, dry docks, and work fac



naval nuclear propulsion plant work are within the controlled industrial area. 
      No prehistoric archaeological sites or submerged cultural resources have been identi
shipyard.  Drydock I is a National Historic Landmark.  There are no Native American proper
ceremonial sites in the areas where naval SNF activities would be conducted. 
      Norfolk Naval Shipyard is located in Uniform Building Code Seismic Risk Zone 1, whic
second lowest of four risk categories.  No volcanic hazards exist. 
      The general climate of the area is mild and moist, with predominant winds from the s
southwest.  In summer, afternoon thunderstorms are very common.  Thunderstorms occasionall
isolated tornadoes throughout the region, but they move through the area rapidly along wit
Hurricanes and tidal flooding are not uncommon; tornados are infrequent.  The Code of Fede
(40 CFR Part 81) states that the Air Quality Control Region that includes this site is in 
nonattainment for ozone and is better than national standards for total suspended particul
dioxide.  The area has no specific classification for carbon monoxide and nitrogen dioxide
I Area is the Swanquarter National Wilderness Area, which is approximately 160 kilometers 
from the site.  
      Norfolk Naval Shipyard is located on the Southern Branch of the Elizabeth River in a
industrialized area of the city of Portsmouth, Virginia, 13 kilometers (8 miles) upstream 
of the James and Elizabeth Rivers.  The Southern Branch is a deep water river that  
provides access to heavy industry in the vicinity of the shipyard.  The Southern Branch is
a source of drinking water. 
      Shallow groundwater underlies the whole region.  Designated as the Columbia Aquifer,
comprised of interbedded gravel, sand, silt, and clay and is unconfined throughout the reg
Columbia Aquifer is the Yorktown Aquifer, which is a major source of domestic, commercial,
industrial water.  This aquifer is the usual source of drinking and domestic consumption w
localities within the region not served by municipal water systems. 
      The shipyard area is highly developed, and its surface is about 95 percent covered w
materials.  Several federally designated threatened or endangered species exist in the reg
habitats have not been identified on shipyard property.  No state-listed rare, threatened,
exist within the 24-kilometer (15-mile) tidal influence zone. 
      There are three main road corridors within the city of Portsmouth.  These roads are 
Portsmouth Boulevard, and George Washington Highway, and they provide access to suburban c
and residential areas.  The Downtown and Midtown Tunnels link Portsmouth and Norfolk and j
connecting arteries to the regional interstate highway network consisting of Interstates 6
Interstate 64 crosses Hampton Roads and Interstate 664 crosses the lower James River, link
cities to Newport News and Hampton on the peninsula. 
      Norfolk Southern and CSX operate extensive rail transportation networks for freight 
Norfolk and Newport News are the Nation's largest terminals for coal exports, and, along w
have a large capacity for containerized and bulk cargos.  Lines operated by CSX and Norfol
subsidiaries serve the shipyard at the north and south ends and at Southgate and St. Julie
Since 1965, all 10 shipments of naval SNF originating at the Norfolk Naval Shipyard have b
to the Expended Core Facility at the Idaho National Engineering Laboratory. 
      The annual airborne emissions from the site do not result in any measurable radiatio
general public.  Emissions of radionuclides from the site result in a calculated effective
than 0.0001 rem (0.1 millirem) per year to any member of the general public. 
      In addition, normal activities associated with current naval nuclear operations at t
in the intentional discharge of any radioactive liquid effluent.  Environmental monitoring
by the site and independent U.S. Environmental Protection Agency monitoring of shipyard si
that the operations at the site have had no adverse impacts on public health or safety.  A
of these monitoring programs is found in Section 4.1.2 of Appendix D of Volume 1 of this E
 

4.6.3 Portsmouth Naval Shipyard 

      Portsmouth Naval Shipyard is located in York County, in the southeast corner of Main
Seavey Island, near the mouth of the Piscataqua River (see Figure 4-9).  Seavey Island has
hectares (278 acres).  To the north lies the low-density residential community of Kittery,
shipyard, across the river, is the city of Portsmouth (population 22,300) and the town of 
Hampshire.  The population within an 80-kilometer (50-mile) radius of the site is approxim
The shipyard is the region's largest employer, with 5,000 employees. 
Figure 4-9.  Portsmouth Naval Shipyard location and vicinity map.      The population with
characterized for the purposes of identifying whether any disproportionately high and adve
minority and low-income communities.  The population surrounding the Portsmouth Naval Ship
to be 5 percent minority and 7 percent low-income, based on U.S. Bureau of Census informat
definitions and approach presented in Appendix L. 



      On November 17, 1977, the National Park Service, U.S. Department of the Interior, en
Portsmouth Naval Shipyard Historic District on the National Register of Historic Places.  
includes 54 acres of land and 59 buildings and structures.  There are no known cultural re
of the site where naval SNF would be stored. 
      Seavey Island is a rock knob, a prominent bedrock outcrop.  The bedrock is a fine-gr
lime-silicate material consisting of chalky sandstone formed under heat and pressure, silt
sandstone shale.  There are no economic geologic resources at the site. 
      The shipyard is in Uniform Building Code Seismic Risk Zone 2A.  Numerous small fault
in rock units across the region, but only the Rye-Kittery contact is important enough to s
map. 
      The typical weather is caused by various incursions of cold, dry arctic air; warm la
Gulf States; and cool, damp air from the Atlantic Ocean.  Dominance of these systems can c
basis, creating highly variable weather conditions.  Precipitation is evenly distributed o
annual total of 108 centimeters (42.6 inches).  Local fog is observed 15 percent of the ti
enough to restrict visibility to 2 kilometers (1.2 miles) or less about 35 percent of that
      Winds average 3.9 meters per second (8.8 miles per hour), but speeds greater than 17
second (40 miles per hour) can occur any time of year.  Severe weather from tornadoes and 
      The Code of Federal Regulations (40 CFR Part 81) states that the Air Quality Control
this site is in moderate nonattainment for ozone and is better than national standards for
particulate matter and sulfur dioxide.  The area has no specific classification for carbon
nitrogen dioxide.  The nearest Class I Area to the site is the Presidential Range-Dry Rive
which is approximately 120 kilometers (75 miles) from the shipyard. 
      The Piscataqua River, formed by the confluence of the Cocheco River and the Salmon F
flows southeasterly for 21 kilometers (13 miles) until it enters the ocean at Portsmouth H
kilometers (13 miles) of the river is tidal.  The river is one of the fastest flowing tida
commercial port in the northeastern United States.  The Piscataqua River is designated as 
water quality. 
      The limited amount of vegetation and the industrial nature of the shipyard limit the
suitable habitat for most terrestrial species.  There is one small freshwater wetland loca
No threatened or endangered species have been identified at the site. 
      Vehicles can reach the Kittery-Portsmouth area by means of Interstate 95 and U.S. Ro
shipyard is accessible by two federally owned bridges that cross to the residential street
Walker Avenue is the primary access route to Bridge 1, and Whipple Road provides direct ac
      There is daily freight rail service to the Shipyard by the Boston and Maine Railroad
connects Portsmouth with Manchester, New Hampshire; Portland, Maine; and Boston, Massachus
      Naval SNF has been removed from Navy nuclear ships at the shipyard and transported t
National Engineering Laboratory since 1959.  There have been 43 shipments made, all by rai
      The annual airborne emissions from the site do not result in any measurable radiatio
general public.  Emissions of radionuclides from the site result in a calculated effective
than 0.0001 rem (0.1 millirem) per year to any member of the general public. 
      In addition, normal activities associated with current naval nuclear operations at t
in the intentional discharge of any radioactive liquid effluent.  Environmental monitoring
by the site and independent U.S. Environmental Protection Agency monitoring of shipyard si
that the operations at the site have had no adverse impacts on public health or safety.  A
of these monitoring programs is found in Section 4.1.3 of Appendix D of Volume 1 of this E
 

4.6.4 Pearl Harbor Naval Shipyard 

      The Pearl Harbor Naval Shipyard is located in the Southeast Loch of Pearl Harbor, Oa
(see Figure 4-10).  The population of the island of Oahu was approximately 820,000 people 
      The population within 80 kilometers (50 miles) of the Pearl Harbor Naval Shipyard ha
characterized for the purposes of identifying whether any disproportionately high and adve
minority and low-income communities.  The population surrounding the Pearl Harbor Naval Sh
shown to be 68 percent minority and 7 percent low-income, based on U.S. Bureau of Census i
the definitions and approach presented in Appendix L. 
Figure 4-10.  Pearl Harbor Naval Shipyard location and vicinity map.      The shipyard emp
Defense civilian employees, it accounts for 10,900 local jobs. 
      Pearl Harbor has been the site of several important historical events, and it is mos
in the Pacific Theater Defense during World War II.  Naval Base Pearl Harbor was designate
Historic Landmark in 1964; in 1974, it was listed on the National Register of Historic Pla
archaeological sites located within the boundary of the shipyard.  There are no Native Haw
ceremonial sites in the shipyard areas where naval SNF activities would be conducted. 
      Pearl Harbor estuary lies on the coastal sedimentary plain of southern Oahu.  Stream



groundwater flow into the harbor.  The estuary was formed by freshwater flows that have er
plain and retarded coral growth.  The west side of the harbor is primarily comprised of li
material.  The east side of the harbor is mainly compacted volcanic ash.  Hard, dense volc
bulk of the rock material to the north.  Much of the land area in Pearl Harbor is fill lan
spoils.  There are no geologic resources of economic value at the shipyard. 
      The Pearl Harbor Naval Shipyard is located in Uniform Building Code Seismic Risk Zon
for the island of Hawaii, the islands are not a highly seismic area.  Even on Hawaii, most
originate from volcanic activity and do little or no damage, although a few have been quit
Hawaiian Islands were formed by volcanic eruptions; however, the only active volcanic area
of Hawaii.  There are no volcanic hazards on the Island of Oahu. 
      Past tsunami inundation levels have been about 1 meter (3 feet) above mean sea level
tsunami wave elevations for the 10-, 100-, and 500-year event are 0.2, 0.6, and 1.2 meters
feet), respectively, for adjacent coastal areas.  Maximum reasonably foreseeable typhoon s
rise would be approximately 4.3 meters (14.5 feet) above mean sea level. 
      The predominant winds are from the northeast, particularly from February to November
times of the year, south to southwest winds and mild offshore breezes can be expected.  Wi
up to 22 meters per second (49 miles per hour) occasionally strike from the north or north
reach gale velocities.  Southerly winds are usually accompanied by wet tropical air and fr
showers.  Destructive hurricanes with high tidal surges have hit the Hawaiian Islands twic
years (both times centered on Kauai), in 1982 and 1992. 
      The Code of Federal Regulations (40 CFR Part 81) states that the Air Quality Control
this site is better than national standards for total suspended particulate matter and sul
has no specific classification for ozone, carbon monoxide, and nitrogen dioxide.  The near
Haleakala National Park, on the Island of Maui, which is 188 kilometers (117 miles) from t
      Eight streams discharge into Pearl Harbor.  Some flooding occurs along the major str
not a problem at the naval complex, affecting only a narrow strip along Aiea Stream.  Nava
Harbor receives most of its water from the Koolau Aquifer and a small portion from the Wai
which are located in south central Oahu. 
      No federally or state-listed threatened or endangered species or critical habitats a
within the confines of the shipyard.  Because the area has been greatly disturbed and nati
completely eliminated, there is little remaining terrestrial habitat of any consequence.  
and indigenous waterfowl occasionally frequent the shoreline areas of the shipyard, but no
      There are several wetland areas within the Pearl Harbor area, including the Pearl Ha
Wildlife Refuge, which provides habitat for the endangered Hawaiian Coot and Hawaiian Stil
      The traffic into and out of the base is a combination of commuting traffic, resident
and service traffic.  Kamehameha Highway is the primary access route to the base from the 
Pearl City/ 
central Oahu direction.  Both Kamehameha Highway and Interstate Highway H-1 provide access
Base from Honolulu. 
      Naval SNF has been removed from Navy nuclear-powered ships and transported to the Ex
Core Facility at the Idaho National Engineering Laboratory.  Naval SNF shipments to the Id
Engineering Laboratory were initiated in 1962.  Since then, 20 shipments have been made.  
were taken by ship to the Puget Sound Naval Shipyard, where the containers were then trans
Idaho National Engineering Laboratory by rail. 
      The annual airborne emissions from the site do not result in any measurable radiatio
general public.  Emissions of radionuclides from the site result in a calculated effective
than 0.0001 rem (0.1 millirem) per year to any member of the general public. 
      In addition, normal activities associated with current naval nuclear operations at t
in the intentional discharge of any radioactive liquid effluent.  Environmental monitoring
by the site and independent U.S. Environmental Protection Agency monitoring of shipyard si
that the operations at the site have had no adverse impacts on public health or safety.  A
of these monitoring programs is found in Section 4.1.1 of Appendix D of Volume 1 of this E
 

4.6.5 Kesselring Site 

      The Kenneth A. Kesselring Site is located about 24 kilometers (15 miles) north of th
Schenectady, New York, and 13 kilometers (8 miles) west of Saratoga Springs (see Figure 4-
three operating naval nuclear propulsion prototype plants and support facilities.  The sit
prototype plant that is being permanently shut down and one prototype that has been perman
All operating facilities are located in a secure area near the center of the 1,578-hectare
reservation. 
      In 1993, the site employed about 1,450 civilian workers.  About 1.15 million people 
80-kilometer (50-mile radius) of the site according to the 1990 Census, but most of the la



adjacent to the site is either wooded or used for agriculture.  The nearest cities include
mentioned and Gloversville, Amsterdam, and Albany. 
      The population within 80 kilometers (50 miles) of the Kesselring Site has been chara
purposes of identifying whether any disproportionately high and adverse impacts exist to m
income communities.  The population surrounding the Kesselring Site is shown to be 6 perce
9 percent low-income, based on U.S. Bureau of Census information and the definitions and a
presented in Appendix L. 
      The Kesselring Site reservation was used primarily for agricultural purposes before 
Government acquisition in 1948.  There are no known archaeological, architectural, cultura
American Indian sites in the secure area where SNF storage would take place. 
      The site lies on primarily unconsolidated material, primarily of glacial origin, tha
Where it exists, the overburden can be up to several hundred feet thick.  The overburden c
basic kinds of depositional units:  glacier debris, lake, and ice-contact/outwash deposits
glaciers overlie much of the bedrock and form the elliptical hills throughout most of the 
glacier deposits are a dense and poorly sorted mixture of clay, silt, sand, gravel, and bo
stratified lake clay and silt deposits are mapped over the southeastern quadrant of the si
ice-contact/outwash deposits mostly consist of stratified sands and gravels. 
      The general area of the site is in Uniform Building Code Seismic Risk Zone 2, with a
of damage caused by earthquakes.  There is a Zone 1 (minor damage) area to the south and a
damage) area to the north of the site.  The maximum intensity earthquake within 161 kilome
of the site had a Modified Mercalli Intensity Scale value of VII.  The most recent earthqu
occurred at Lake George, New York, on April 30, 1931.  Because the site is located near th
caused this quake, an earthquake of similar intensity could occur at the site.  There are 
the vicinity of the site. 
Figure 4-11.  Kesselring Site location and vicinity map.      The general climate of the s
from the west or northwest during the winter, but come from the south in the warmer months
velocities are moderate and generally average less than 4.5 meters per second (10 miles pe
Destructive winds [greater than 36 meters per second (80 miles per hour)] occur infrequent
are rare. 
      The Code of Federal Regulations (40 CFR Part 81) states that the Air Quality Control
includes this site is in marginal nonattainment for ozone and is better than national stan
suspended particulate matter and sulfur dioxide.  The area has no specific classification 
and nitrogen dioxide.  The nearest Class I Area is at Lye Brook Wilderness, Suarderland, V
74 kilometers (46 miles) from the site. 
      The Kesselring Site is located in a predominately rural area.  There are 13 wetlands
Site; current operations do not impact these wetlands.  Federally or state-listed threaten
species located in the Saratoga County area include the bald eagle, the karner blue butter
falcon, and the red-shouldered hawk.  There are, however, no records of any of these speci
      Only secondary roads follow the boundary of the site.  They are used primarily by Ke
employees and as delivery routes for small products and produce.  State Route 29 runs 3 ki
to the north, State Route 147 runs 6 kilometers (4 miles) to the west, and State Route 67 
miles) to the south.  State Route 50, 10 kilometers (6 miles) east, running from Saratoga 
carries the only appreciable amount of truck and bus traffic.  The majority of through tra
Interstate 87 or parallel route U.S. Highway 9, 16 kilometers (10 miles) to the east. 
      Two lines of the Delaware and Hudson Railroad cross the region within 16 kilometers 
the site.  The main north-south line runs through Ballston Spa, just over 8 kilometers (5 
and a trunkline runs just over 8 kilometers (5 miles) to the northeast into the central Ad
      SNF from the Kesselring Site has been sent to the Expended Core Facility at the Idah
Engineering Laboratory since 1961.  Shipping containers are transported by truck to a near
line where the containers were loaded onto rail cars.  Since 1961, 20 shipments of naval S
to the Expended Core Facility from the Kesselring Site. 
      The annual airborne emissions from the site do not result in measurable radiation ex
general public.  Emissions of radionuclides from the site result in a calculated effective
than 0.0001 rem (0.1 millirem) per year to any member of the general public.  
      In addition, normal activities associated with current naval nuclear operations at t
in the intentional discharge of any radioactive liquid effluent.  Environmental monitoring
by the site have shown that the operations at the site have had no adverse impacts on publ
 

4.7 Other Generator/Storage Locations 

      In addition to the five major sites, DOE is responsible for the management of SNF ge
several other DOE sites and other locations.  These sites include DOE reactors at sites ot
Site, Idaho National Engineering Laboratory, the Savannah River Site, and the Oak Ridge Re



university and domestic research reactors; and three locations where specific types of com
reactor SNF for which DOE is responsible are stored.  This section summarizes environmenta
characterization information for these sites that might be affected by programmatic decisi
management.  More detailed information characterizing the sites is presented in Appendix E
cover. 
      The facilities and installations included in this category preclude the definition o
environments in a consistent and uniform manner without describing each site.  The informa
existing facility documents varies widely depending on the nature of the installation and 
describing the environment by the overseeing or regulatory agencies.  For example, the env
parameters required to be described by the U.S. Nuclear Regulatory Commission for licensin
research reactors or material processing and storage facilities are fewer in number and le
required for larger reactor installations at DOE facilities.  Thus, the ability to represe
parameters in a consistent manner based on existing documentation is limited, and several 
addressed for the major DOE sites are not discussed at all or are discussed only to a limi
of these other generator/ storage locations.  Because alternatives evaluated will not requ
sites, the sites are not described in detail.  See Appendix E, Chapter 4 for more informat
 

4.7.1 DOE Test and Experimental Reactors 

      In addition to facilities at the Hanford Site, Idaho National Engineering Laboratory
Site, and Oak Ridge Reservation, experimental reactors are located at, and small quantitie
storage at, the following four DOE sites:  Brookhaven National Laboratory, Los Alamos Nati
Laboratory, Sandia National Laboratories, and Argonne National Laboratory-East. 
 

4.7.1.1 Brookhaven National Laboratory. 

Brookhaven National Laboratory is located on a 
2,131-hectare (5,265-acre) site on Long Island, New York, approximately 97 kilometers (60 
New York City, in a primarily suburban area.  About 410,000 people reside in Brookhaven To
houses the Laboratory, and 8,000 people live within 0.8 kilometer (0.5 mile) of the Labora
      In terms of meteorology, the laboratory can be characterized, like most Eastern Seab
well-ventilated site.  The annual precipitation during 1991 was 45.3 inches (115 centimete
3.1 inches (8.0 centimeters) below the 40-year annual precipitation average of 48.4 inches
      Suffolk County, in which the site is located, is classified as being in nonattainmen
for the criteria pollutant ozone.  The county is in attainment of standards for carbon mon
sulfur dioxide, nitrogen dioxide, and lead. 
       
      No active earthquake-producing faults are known in the Long Island area.  The area l
Building Code Seismic Risk Zone 2A (moderate seismic hazard) area. 
      Groundwater flow under the Laboratory site is complex, moving in different direction
sections of the site, but generally with a velocity estimated to range from 30 to 45 centi
18 inches per day), flowing either toward the Peconic River or in deeper layers recharging
The Nassau/Suffolk Aquifer System underlying the Brookhaven National Laboratory has been d
sole source aquifer by the U.S. Environmental Protection Agency. 
      The releases of radioactive gaseous and liquid effluents from Brookhaven National La
1988 to 1992 have resulted in calculated average doses to hypothetical maximally exposed i
0.000113 and 0.000722 rem (0.113 and 0.722 millirem) per year, respectively. 
 

4.7.1.2 Los Alamos National Laboratory. 

Los Alamos occupies an area of about 11,000 
hectares (28,000 acres) located primarily in Los Alamos county in northern New Mexico, abo
(24 miles) northwest of Santa Fe.  The resident population of Los Alamos county in 1990 wa
3,900 Los Alamos National Laboratory employees reside in the adjacent Rio Arriba and Santa
      The climate at Los Alamos National Laboratory is characterized as semi-arid steppe, 
annual rainfall of about 21 centimeters (8.1 inches).  Severe weather affecting facility d
extremely rare.  Los Alamos National Laboratory is located in the New Mexico Intrastate Ai
Region.  Areas in Los Alamos National Laboratory and its surrounding counties are designat
attainment with respect to the National Ambient Air Quality Standards. 
      The Los Alamos National Laboratory is located on the Pajarito Plateau, which is diss



canyons separated by long narrow mesas.  It lies within Seismic Zone 2B, and seismic hazar
identified three active faults in the area.  Studies suggest seismic events with a magnitu
been produced in the last 500,000 years. 
      Surface water at Los Alamos consists of intermittent streams; several canyons receiv
industrial or sanitary effluents that rarely extend aboveground beyond Los Alamos National
boundaries.  The depth to the main groundwater aquifer, which supplies nearly all water at
National Laboratory, ranges from about 366 meters (1,200 feet) in the west to about 183 me
the east part of the site, and groundwater discharges to springs along the Rio Grande. 
      The releases of radioactive effluents from Los Alamos National Laboratory over the p
1991 have resulted in a calculated average dose to the hypothetical maximally exposed indi
0.004 rem (4 millirem) per year. 
 

4.7.1.3 Sandia National Laboratories. 

The Sandia National Laboratories reactor and SNF 
operations are located on about 3,360 hectares (8,300 acres) of Kirtland Air Force Base al
approximately 10 kilometers (6.5 miles) southeast of downtown Albuquerque, New Mexico.  Th
population of Albuquerque was about 385,000. 
      The climate at Sandia National Laboratories is characteristic of a semi-arid steppe,
annual rainfall of about 21 centimeters (8.1 inches).  Severe weather affecting facility d
extremely rare.  The Sandia National Laboratories is within the Albuquerque-Mid Rio Grande
Intrastate Air Quality Control Region, portions of which are designated as nonattainment b
Environmental Protection Agency for Colorado. 
      The Sandia National Laboratories is located on the Albuquerque East Mesa in a Seismi
a region of high seismic activity but of low magnitude and intensity.  More than 1,100 ear
occurred during the last 127 years, but only 3 have caused damage in Albuquerque. 
      The Rio Grande is the main surface drainage route for the area, with an average flow
cubic meters per second (37.3 cubic yards per second).  No perennial streams flow through 
National Laboratories area, and flooding is not a high probability at Kirtland Air Force B
groundwater is distinguished by a fault complex underlying the area; depths range from 15 
to 100 feet) on the east side of the complex and from 115 to 152 meters (380 to 500 feet) 
Groundwater flow west of the complex is generally toward the north and northwest, and grou
east of the fault complex is typically west toward the fault system. 
 

4.7.1.4 Argonne National Laboratory-East. 

Argonne National Laboratory-East occupies 
about a 688-hectare (1,700-acre) site located in DuPage County, Illinois, within the Chica
area.  The site is surrounded by a 826-hectare (2,040-acre) green belt forest preserve ope
County.  The 1990 population of the Chicago metropolitan area was about 
6.6 million people. 
      The climate in the Argonne National Laboratory-East area is characterized as contine
average annual precipitation of 80 centimeters (31.5 inches).  The area experiences about 
annually, occasionally accompanied by hail, damaging winds, or tornadoes.  The theoretical
tornado strike at Argonne National Laboratory-East is about one every 1,200 years, althoug
struck by tornadoes in 1976 and 1978, with minor damage. 
      The Argonne National Laboratory-East site is located above about a 30-meter- (100-fo
glacial till deposit on top of dolomite bedrock.  The site is in Uniform Building Code Sei
Several areas of seismic activity are present at moderate distances from the site, but gro
by these seismic sources are expected to be minimal at the site. 
      The Argonne National Laboratory-East site contains a number of small ponds and surfa
that enter the Des Plaines River about 2.0 kilometers (1.25 miles) southeast of the site c
is extracted from two underlying aquifers.  No aquifers in the region are considered sole-
the U.S. Environmental Protection Agency. 
 

4.7.2 Domestic Research and Test Reactors 

      Appendix E also identifies 55 non-DOE facilities representing domestic, licensed, sm
of SNF.  They include training, research, and test reactors at universities, commercial es
several Government installations.  These facilities have been licensed by the U.S. Nuclear



Commission for reactor operation and the storage of the SNF they generate.  Although they 
facilities, past practices and long-term plans and agreements have always called for the S
be transported to DOE facilities.  In the past, this SNF was generally processed at the Sa
Hanford Site, or Idaho National Engineering Laboratory for recovery of the highly enriched
fuel.  Under all but the No Action and Decentralization alternatives, these fuels would be
DOE site for storage until ultimate disposition. 
      These 55 U.S. Nuclear Regulatory Commission licensed facilities, 40 of which are ope
universities, are located in 28 states.  They are located in a wide variety of areas, rang
to industrial research parks and urban university campuses, which does not permit a descri
affected environment for these facilities.  Information on the environments of three of th
U.S. Nuclear Regulatory Commission-licensed research reactors [the National Institute of S
Technology (former National Bureau of Standards), the Massachusetts Institute of Technolog
University of Missouri reactors] is summarized in the following sections. 
 

4.7.2.1 National Institute of Standards and Technology. 

The National Institute of 
Standards and Technology reactor is located on the Institute's 233-hectare (576-acre) camp
Gaithersburg, Maryland, about 20 miles northwest of downtown Washington, D.C.  The 1990 po
Gaithersburg, a Washington suburban area, was about 39,500.  The nearest site boundary is 
kilometer (0.25 mile) southwest of the reactor. 
      The climate of the area is moderate, with infrequent occurrences of severe weather. 
number of winter storms and hurricanes have affected the general area, the site is not sub
the recurrence interval for a tornado at the site is about one in 2,000 years.  Air qualit
determined by the presence of 12-lane Interstate Highway 270, used by commuters to and fro
Washington, D.C., area and suburban residential areas. 
      There are no known major faults in the site vicinity, although the site region is mo
(Seismic Zone l).  The maximum ground acceleration for the site area was estimated to be 0
      There are no discharges from the National Institute of Standards and Technology reac
streams or groundwater; liquid wastes are processed before discharge to the local sanitary
have averaged 2.7 curies of tritium and 1.9 millicuries of other beta-gamma emitters per y
1992.  Over the same period, the site released airborne emissions containing an average of
argon-41 and 353 curies of tritium per year, well below the license limits for the site.  
collective doses are not reported, and because site meteorological data are not monitored,
reliably estimated. 
 

4.7.2.2 Massachusetts Institute of Technology. 

The Massachusetts Institute of Technology 
reactor, housed in a gas-tight building with 0.6-meter (2-feet) concrete shielding, is loc
(1-acre) site in a heavily industrialized section of Cambridge, Massachusetts, a few block
Massachusetts Institute of Technology campus and about 1.6 kilometer (1 mile) from Boston 
Charles River.  The population of Cambridge was about 95,800 in 1990. 
      The meteorological conditions vary from highly stable with light winds to unstable a
conditions with strong winds.  Severe weather conditions are uncommon, and flooding of the
expected even under record rainfall conditions.  Air quality is typical of an urban area.
      The Cambridge area has been relatively free of earthquakes over the past 150 years, 
experience an earthquake in 1755, which destroyed some buildings.  The region is located i
and the reactor is conservatively designed to withstand projected seismic activity. 
      There are no discharges from the Massachusetts Institute of Technology reactor to su
groundwater; liquid wastes are processed before discharge to the local sanitary sewer syst
averaged 0.074 curies of tritium and 9.5 millicuries of other beta-gamma emitters per year
1992.  Over the same period, the reactor released airborne effluents containing an annual 
curies of argon-41, well below the license limits for the reactor.  However, individual or
not reported, and because site meteorological data are not monitored, doses cannot be reli
particularly given the highly urbanized vicinity. 
 

4.7.2.3 University of Missouri. 

The Columbia Research Reactor is sited within a 34-hectare 



(85-acre) Research Park about 1.6 kilometers (1 mile) southwest of the main campus of the 
Missouri, located south of the main business district of Columbia, Missouri.  The populati
was about 69,000 in 1990.  Agriculture is the predominant regional activity, although ther
small industrial activities in the area. 
      The climate of the region is continental, and high windspeeds are not uncommon; 150 
hour (94 mile per hour) winds have a recurrence interval of once in 100 years, but tornado
uncommon.  Air quality is representative of the nonurban midwest.  Surface drainage from t
eventually to the Missouri River. 
      Columbia is located in the stable area of Missouri and, despite the proximity to the
the probability of seismic damage in the area is low as reflected by its location in Seism
      There are no discharges from the University of Missouri/Columbia Research Reactor to
streams or groundwater; liquid waste is processed before discharge to the local sanitary s
averaged 0.21 curie of tritium and 25.6 millicuries of other beta-gamma emitters per year 
Over the same period, the reactor released airborne effluents containing an annual average
curies of argon-41 and about 7 curies of tritium, well below the license limits for the re
individual or collective doses are not reported, and because site meteorological data are 
cannot be reliably estimated. 
 

4.7.3 Spent Nuclear Fuel from Special Nuclear Power Plants 

      Three facilities house SNF from power reactors for which DOE has assumed responsibil
the facilities discussed previously, no additional SNF is either being generated at or bei
storage facilities.  These facilities include the West Valley Demonstration Project, in We
the former Fort St. Vrain Nuclear Power Plant in Colorado; and the Babcock & Wilcox Resear
Lynchburg, Virginia.  Their environmental characterizations are summarized in the followin
presented in more detail in Appendix E. 
 

4.7.3.1 West Valley Demonstration Project. 

The West Valley Demonstration Project 
occupies an 88-hectare (220-acre) site formerly housing the first United States commercial
processing plant, within a larger 1,341-hectare (3,345-acre) site known as the Western New
Service Center.  The Center is located in Cattaraugus County, a rural area of western New 
50 kilometers (31 miles) south of Buffalo, New York, and 40 kilometers (25 miles) east of 
      A 60-meter (200-foot) onsite meteorological tower is operated by DOE at the West Val
Demonstration Project.  A review of the West Valley Demonstration Project tower's 1992 dat
the prevailing wind was from the south-southeast with a mean wind speed of 2.4 meters per 
per hour).  The precipitation for 1992 was 18 centimeters (7.1 inches) above  the annual a
centimeters (40.9 inches).  The onsite 1992 wind data and National Weather Service wind da
the Buffalo airport did not compare well, thereby indicating that the Buffalo airport is n
predicting conditions at the West Valley Demonstration Project. 
      The West Valley Demonstration Project is located within the Cattaraugus Highlands, w
transitional zone between the Appalachian Plateau Province and the Great Lakes Plain.  No 
any consequence is recognized within the site.  The Clarendon-Linden structure is the clos
earthquake- (fault-) producing feature known to exist in the region.  It is approximately 
miles) from the site.  The site has experienced a moderate amount of relatively minor seis
historical times, ground motion at the site probably has not exceeded a Modified Mercalli 
horizontal acceleration of 0.05g.  It is estimated that the maximum earthquake on the Clar
structure would produce an earthquake of Modified Mercalli Intensity of VI or VII and a ma
acceleration of approximately 0.12g at the site. 
      The West Valley Demonstration Project is located in the Cattaraugus Creek drainage b
part of the Great Lakes - St. Lawrence watershed.  All surface drainage from the West Vall
Project is to Buttermilk Creek, which flows into Cattaraugus Creek and ultimately into Lak
uppermost water-bearing unit underlying the West Valley Demonstration Project is a hydrolo
part of the Cattaraugus Creek Aquifer System, which has been designated a sole source aqui
Environmental Protection Agency.  This unit is included in the sole source designation due
similarity and proximity to the producing Cattaraugus Creek Aquifer. 
 

4.7.3.2 Fort St. 



Vrain.  The Fort St. Vrain site is located in Weld County in northeastern 
Colorado, approximately 5.6 kilometers (3.5 miles) northwest of the town of Platteville, 0
mile) west of the South Platte River, and 56 kilometers (35 miles) north of Denver.  The F
consists of 1,132 hectares (2,798 acres).   Based on the 1980 census, the population withi
mile) radius of the site was estimated to be 3,148, with 1,662 residing in the town of Pla
1982).  Most of the land in the immediate area of the site is disturbed, agricultural land
      The general climate around the Fort St. Vrain site is generally mild.  In this semi-
precipitation averages 25 to 38 centimeters (10 to 15 inches) a year, mostly from thunders
and summer.  Northeastern Colorado has moderate thunderstorm activity.  The region typical
tornadoes per year per 25,900 square kilometers (10,000 square miles), with peak tornado a
during the month of June.  A study of tornadoes in the area concluded that 161-kilometer-p
mile-per-hour) winds should constitute maximum wind forces to be expected at Fort St. Vrai
      The Fort St. Vrain site is located on the east flank of the Colorado Front Range, a 
anticlinal arch.  Numerous faults and smaller folds are superimposed on the arch and are r
of the Front Range.  The Fort St. Vrain site has not experienced any observed earthquake a
examination of the area produced no evidence of recent movement along any of the known fau
area of recent activity is about 40 kilometers (25 miles) south of the site.  The site is 
1. 
      The nearest major surface water features to the Fort St. Vrain site are the South Pl
0.8 kilometer (0.5 mile) east of the site, and the St. Vrain Creek, about 1.2 kilometer (0
site.  Local surface water diversions from these rivers, which feed irrigation ditches to 
somewhat closer, about 0.5 kilometer (0.33 mile) east and west of the site and about 0.64 
to the north of the site, and an irrigation ditch is located 0.16 kilometer (0.1 mile) to 
 

4.7.3.3 Babcock & Wilcox Research Center, Lynchburg. 

The Babcock & Wilcox 
Research Center occupies a 1.6-hectare (4-acre) fenced area within Babcock & Wilcox's 374-
(925-acre) Mount Athos site.  The research center is in Campbell County, Virginia, near th
approximately 6.5 kilometers (4 miles) east of the city of Lynchburg.  The research facili
city of Lynchburg are centrally located within the area of Amherst, Appomattox, Bedford, a
Counties.  The combined population of these counties is about 180,000. 
      The climate of the Lynchburg area is influenced by cold and dry polar continental ai
winter and warm and humid gulf maritime air masses in the summer.  Rainfall amounts can be
reach 102.4 centimeters (40.3 inches) in any given year.  Severe weather is limited to thu
low probability of tornadoes.  The mean number of thunderstorms occurring at Lynchburg is 
22 per year.  The probability of a tornado actually striking the site is 3.0  10-4 per yea
interval of 3,333 years. 
      The land at the Babcock & Wilcox Research Center is characterized by scattered hills
dimensions lying eastward from the main chain of the Blue Ridge Mountains.  The site is lo
part of the central Virginia cluster region, which is classified as Seismic Zone 2.  Appro
121 earthquakes with epicenters in Virginia have occurred during the last 236 years.  Two 
been recorded with intensities sufficient to cause some damage, but these were not in the 
Earthquakes are not expected to cause serious damage to the Lynchburg facilities nor resul
hazardous materials. 
      The James River is formed about 154 kilometers (96 miles) upstream of the site by th
the Jackson and Cowpasture Rivers.  The James River flows generally south-southeast from t
Ridge Province to the Atlantic Ocean through the Hampton Roads and Chesapeake Bay.  The an
flow rate of the James River at the plant is estimated to be about 110 cubic meters per se
feet per second).  The largest recent flood occurred in November 1985 and had a flood stag
(534 feet) above mean sea level at Lynchburg.  The groundwater elevation is between 134 an
(440 and 460 feet) above mean sea level, which is 3 meters (10 feet) below surface elevati
average flow rate.  Because of the relative impermeability of the silt and clay topsoils, 
surface soils nor river flood water has a major effect on the groundwater supply or qualit
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5. ENVIRONMENTAL CONSEQUENCES 

       
      This chapter presents the potential environmental consequences of implementing each 
alternatives described in Chapter 3.  To focus on the most significant issues in the desig
Program, this chapter summarizes and simplifies the more detailed site-specific analyses o
consequences presented under separate cover as self-contained appendices to Volume 1.  The
provide a collection of summary information across DOE sites, SNF interim storage alternat
areas without recounting the detail of the separate appendices. 
      The Centralization alternative generally produces the greatest impacts, with somewha
impacts associated with the 1992/1993 Planning Basis and Regionalization alternatives.  Th
alternative may appear to have the least impact in some of the categories analyzed, such a
it also produces larger impacts in others, such as estimated radiation doses as the result
addition, the increased exposure of workers to radiation and the increased risks of releas
material to the environment with the continuing degradation of certain types of DOE SNF ar
impacts that cannot be completely analyzed. 
      This chapter is organized into eight sections.  The disciplines (topical areas) stud
potential impacts, are of general public interest, or may help to discriminate among sites
discussed in Section 5.1.  In general, the consequences presented in Section 5.1 relate to
impacts, electricity use, waste generation, and radiological and transportation impacts.  
were studied that showed small impacts or clearly did not discriminate among sites or alte
discussed in Section 5.2.  Sections 5.3 through 5.8 address cumulative impacts, unavoidabl
environmental effects, the relationship between short-term use and long-term productivity,
irretrievable commitments of resources, potential mitigation measures, and environmental j
respectively. 
      The period covered in this EIS is the 40 years from 1995 to 2035.  Detailed impact a
performed for the time period from 1995 to 2005.  Normal operation impacts at the Idaho Na
Engineering Laboratory are then projected for the remaining 30 years covered by this EIS. 
specific detail presented in Sections 5.1 and 5.2 is commensurate with the size of the SNF
number and types of sites where SNF would be stored.  Therefore, the analyses of the major
sites are more detailed than the analyses for the other generator/storage locations that w
inventories under the No Action and Decentralization alternatives.  There are five major D
may be responsible for managing the great majority of SNF:  Hanford Site, Idaho National E
Laboratory, Savannah River Site, Oak Ridge Reservation, and Nevada Test Site.  The DOE did
the Nevada Test Site to be a preferred site for the management of SNF because of the State
current role as the host site for the Yucca Mountain Site Characterization Project and the
lack of SNF management facilities and high-level waste infrastructure.  Minor sites are th
government reactor sites and the three facilities that store small quantities of SNF for w
responsibility:  West Valley Demonstration Project, Babcock & Wilcox Research Center, Lync
Fort St. Vrain. 
      For more detailed information on analyses of environmental impacts, and for a discus
analyses supporting the consequences reported here, refer to the appropriate site-specific
site-specific appendices, under separate cover, are organized as follows: 
Appendix         Focus of Appendix  
_________________________________________________ 
A          Hanford Site  
B          Idaho National Engineering Laboratory  
 
C          Savannah River Site  
D          Naval Nuclear Propulsion Program  
E          Other Generator/Storage Locations  
F          Nevada Test Site and Oak Ridge  
           Reservation 
_________________________________________________ 
      Appendix K presents site-specific data compiled from Appendices A through F that wer
developing the discussion of environmental consequences.  The summary tables in Appendix K
comparison of quantitative impacts (for example, increases or decreases in direct employme
implementation of an alternative) among sites. 
      Appendix L presents an evaluation of environmental justice considerations at each of
sites considered in this EIS.  Environmental consideration and exposure pathways were eval
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80-kilometer (50-mile) radius surrounding each of 10 potential sites of proposed activitie
kilometer (50-mile) radius is in keeping with analysis conducted under the National Enviro
Act regarding proposed DOE activities to identify environmental impacts from proposed acti
kilometer (50-mile) radius represents the limit in which any impacts are considered to be 
significance.  Minority and low-income communities surrounding each alternative site were 
the use of a Geographical Information System, based on 1990 U.S. Census data.  Demographic
provided for each site under consideration in Appendix L. 
 

5.1 Environmental Consequences of Key Discriminator Disciplines 

      This section presents the environmental consequences of the alternatives, focusing o
discriminator disciplines-those that may differentiate among sites, have the potential for
impact, or are of general public interest.  This section is organized in two parts:  a bac
providing perspective for each discipline and a presentation of consequences by alternativ
site. 
 

5.1.1 Background 

      The following discussion provides background and perspective for the environmental c
presented in Section 5.1. 
 

5.1.1.1 Socioeconomics. 

Socioeconomic impacts are defined in terms of direct and secondary 
effects.  Direct effects include changes in site employment and expenditures resulting fro
construction and operation.  Secondary effects include changes that result from regional p
nonpayroll expenditures, and payroll spending by site employees.  For the major DOE sites,
projections (regardless of SNF management decisions) indicate that jobs will be lost durin
years for all sites.  Potential SNF management impacts onsite and regional employment were
light of this trend.   
      For the sites considered, only minor increases in site employment over the declining
would result from SNF management; therefore, secondary effects were considered as a lessen
of job loss, without substantial impacts on associated regions.  At the Idaho National Eng
Laboratory, the potential for appreciable job losses exists under certain alternatives.  T
contribute to an overall regional decline.  The reductions are not anticipated to be signi
because they would occur over several years.  For the naval sites, the number of staff req
SNF management facilities would be approximately less than 1 percent of site employment an
1/25 of 1 percent of regional employment, so secondary impacts were also considered small 
For other generator/storage locations, job creation was expected to be minimal even under 
alternative where long-term management of SNF would be required should operating reactors 
shut down.  The number of staff involved for long-term SNF management would be small in re
existing staffing levels at these reactors. 
      With employment as an indicator, small changes in population are anticipated, creati
changes in demand on regional supporting infrastructures.  The number of direct jobs that 
under each alternative as a result of SNF management activities was estimated for each sit
employment graphs shown on Figures 5-1 through 5-9 (presented and discussed fully with the
represent the 10-year average of the incremental change in direct employment resulting fro
management.  Secondary effects, such as the need for additional housing and improved commu
are discussed if an impact is indicated.  Details on the socioeconomic impact analysis, as
projections from which comparisons were made, are provided in Appendices A through F.  Emp
increases and decreases that are presented in the text are 10-year averages rather than th
increase or decrease in any single year as presented in Appendix A through F.  Please see 
appendix for actual annual employment values. 
 

5.1.1.2 Utilities (Electricity). 

New facilities (or the restarting of idle facilities) would result in 
increased demands on water, power, and sewage.  Water and sewage requirements are consider



and are discussed in Section 5.2.9.  However, power consumption under some of the alternat
exceed existing capacity at certain sites and this is discussed in more detail in this sec
requirements by site and by alternative vary significantly depending on whether a site is 
SNF.  For example, at the Hanford Site, the annual increase in power use from SNF manageme
could vary from 0 megawatt-hours per year under the No Action alternative when storing onl
of about 130,000 megawatt-hours per year under the Centralization alternative when process
K, Volume 1).  In addition, the operation of an expended core facility consumes approximat
megawatt-hours per year of electricity.  Therefore, the power requirements would be highes
alternatives where both processing and operating an expended core facility occur simultane
of electricity use in Figures 5-1 through 5-9 show the maximum and minimum incremental cha
consumption that would result from implementing the alternative.  Current capacities and b
utilities and energy from which comparisons are made are discussed in Appendices A through
 

5.1.1.3 Materials and Waste Management. 

There are few impacts on materials and waste 
management activities except when SNF is processed.  Stabilization of SNF, depending on th
may yield high-level, transuranic, low-level, mixed, and hazardous wastes.  The wastes mus
further treated to make them safe for transport, storage, or disposal.  The capacity of si
storing of high-level and transuranic wastes is generally limited.  Low-level wastes are n
onsite at the major DOE facilities.  Hazardous wastes are normally treated in some way and
in approved disposal facilities onsite or offsite.  A few categories of mixed waste are be
are in storage awaiting development of treatment capabilities.  The graphs of waste genera
through 5-9 illustrate the estimated annual average of low-level waste and high-level, tra
waste that each alternative would generate between 1995 and 2005.  Site-specific details o
waste management and the current status of waste management activities at the sites are di
Appendices A through F. 
 

5.1.1.4 Occupational and Public Health and Safety. 

            Radiation Effects-Radiation exposure and its consequences are topics of intere
general public near nuclear facilities.  Therefore, this EIS places more emphasis on the c
exposure to radiation than on other topics, even though the effects of radiation exposure 
circumstances evaluated in this EIS are small.  This subsection explains basic concepts us
of radiation effects to provide the background for later discussions of impacts. 
      The effects on people of radiation that is emitted during disintegration (decay) of 
substance depends on the kind of radiation (alpha and beta particles, and gamma and x-rays
amount of radiation energy absorbed by the body.  The total energy absorbed per unit quant
referred to as absorbed dose.  The absorbed dose, when multiplied by certain quality facto
take into account different sensitivities of various tissues, is referred to as effective 
the context is clear, simply dose.  The common unit of effective dose equivalent is the re
l,000 millirem). 
      An individual may be exposed to ionizing radiation externally, from a radioactive so
body, and/or internally, from ingesting or inhaling radioactive material.  The external do
the internal dose.  An external dose is delivered only during the actual time of exposure 
radiation source.  An internal dose, however, continues to be delivered as long as the rad
remains in the body, although both radioactive decay and elimination of the radionuclide b
metabolic processes decrease the dose rate with the passage of time.  The dose from intern
calculated over 50 years following the initial exposure. 
      The maximum annual allowable radiation dose to an individual of the public from DOE-
nuclear facilities is 0.1 rem (100 millirem) per year (DOE Order 5400.5) (DOE 1993b).  All
facilities covered by this EIS operate well below this limit (see Chapter 4).  It is estim
individual in the United States receives a dose of about 0.3 rem (300 millirem) per year f
of radiation.  For perspective, a modern chest x-ray results in an approximate dose of 0.0
while a diagnostic hip x-ray results in an approximate dose of 0.083 rem (83 millirem).  A
receive an acute (short-term) dose of approximately 600 rem (600,000 millirem) before ther
probability of near-term death (NAS/NRC 1990). 
      Radiation can also cause a variety of ill-health effects in people.  The most signif
effect to depict the consequences of environmental and occupational radiation exposures is
latent cancer fatalities.  This effect is referred to as latent cancer fatalities because 
years to develop and for death to occur. 
      The collective (or population) dose to an exposed population is calculated by summin



doses received by each member of the exposed population.  This total dose received by the 
population is measured in person-rem.  For example, if 1,000 people each received a dose o
(1 millirem), the collective dose is 1,000 persons  0.001 rem (1 millirem) = 1 person-rem.
same collective dose (1 person-rem) results from 500 people each of whom received a dose o
(2 millirem) (500 persons  0.002 rem = 1 person-rem). 
      The factor that this EIS uses to relate a dose to its effect is 0.0004 latent cancer
rem for workers and 0.0005 latent cancer fatalities per person-rem for individuals among t
population.  The latter factor is slightly higher because of the presence of individuals i
that may be more sensitive to radiation than workers (for example, infants). 
      These concepts may be applied to estimate the effects of exposing a population to ra
example, in a population of 100,000 people exposed only to background radiation [0.3 rem (
per year], 15 latent cancer fatalities per year would be inferred to be caused by the radi
persons  0.3 rem (300 millirem) per year  0.0005 latent cancer fatalities per person-rem =
fatalities per year]. 
      Sometimes, calculations of the number of latent cancer fatalities associated with ra
do not yield whole numbers, and, especially in environmental applications, may yield numbe
For example, if a population of 100,000 were exposed as above, but to a total dose per ind
0.001 rem (1 millirem), the collective dose would be 100 person-rem, and the corresponding
number of latent cancer fatalities would be 0.05 [100,000 persons  0.001 rem (1 millirem) 
cancer fatalities/person-rem = 0.05 latent fatal cancers]. 
      How should one interpret a noninteger number of latent cancer fatalities, such as 0.
is to interpret the result as a statistical estimate.  That is, 0.05 is the average number
expected if the same exposure situation were applied to many different groups of 100,000 p
groups, nobody (0 people) would incur a latent cancer fatality from the 0.001 rem (1 milli
member would have received.  In a small fraction of the groups, 1 latent fatal cancer woul
exceptionally few groups, 2 or more latent fatal cancers would occur.  The average number 
the groups would be 0.05 latent fatal cancers (just as the average of 0, 0, 0, and 1 is -,
likely outcome is 0 latent cancer fatalities. 
      These same concepts apply to estimating the effects of radiation exposure on a singl
Consider the effects, for example, of exposure to background radiation over a lifetime.  T
latent cancer fatalities" corresponding to a single individual's exposure over a (presumed
0.3 rem (300 millirem) per year is the following: 
      1 person  0.3 rem (300 millirem)/year  72 years  0.0005 latent cancer 
       fatalities/person-rem = 0.011 latent cancer fatalities. 
        
Again, this should be interpreted in a statistical sense; that is, the estimated effect of
exposure on the exposed individual would produce a 1.1-percent chance that the individual 
latent fatal cancer caused by the exposure.  Said another way, about 1.1 percent of the po
estimated to die of cancers induced by the radiation background. 
      The dose-to-risk conversion factors presented above and used in this EIS to relate r
exposures to latent cancer fatalities are based on the "1990 Recommendations of the Intern
Commission on Radiation Protection" (ICRP 1991).  These conversion factors are consistent 
by the U.S. Nuclear Regulatory Commission in its rulemaking "Standards for Protection Agai
(FR 1991).  In developing these conversion factors, the International Commission on Radiol
reviewed many studies, including Health Effects of Exposure to Low Levels of Ionizing Radi
and Sources, Effects and Risks of Ionizing Radiation.  These conversion factors represent 
estimates for relating a dose to its effect; most other conversion factors fall within the
associated with the conversion factors that are discussed in NAS/NRC (1990).  The conversi
where the dose to an individual is less than 20 rem (20,000 millirem) and the dose rate is
(10,000 millirem) per hour.  At doses greater than 20 rem (20,000 millirem), the conversio
relate radiation doses to latent cancer fatalities are doubled.  At much higher doses, pro
than latent cancer fatalities, may be the primary concern.  Unusual accident situations th
radiation doses to individuals are considered special cases. 
      In addition to latent cancer fatalities, other health effects could result from envi
occupational exposures to radiation.  These effects include nonfatal cancers among the exp
and genetic effects in subsequent generations.  Table 5-1 shows the dose-to-effect factors
effects, as well as for latent cancer fatalities.  For clarity and to allow ready comparis
from other sources, such as those from chemical carcinogens, this EIS presents estimated e
only in terms of latent cancer fatalities.  The nonfatal cancers and genetic effects are l
consequences of radiation exposure.  Estimates of the total detriment (fatal cancers, nonf
genetic effects) due to radiation exposure may be obtained from the estimates of latent ca
presented in this EIS by multiplying by 1.4 for workers and by 1.46 for the general public
 Table 5-1.  Risk of latent cancer fatalities and other health effects from exposure to ra
__________________________________________________________________________________________
               Latent cancer                                        



Population(c)    fatality   Nonfatal cancer   Genetic effects   Total detriment  
__________________________________________________________________________________________
Workers          0.0004         0.00008           0.00008           0.00056  
General public   0.0005         0.0001            0.00013           0.00073  
_______________________________ 
a.  When applied to an individual, units are lifetime probability of latent cancer fatalit
millirem) of radiation dose.  When applied to a population of individuals, units are exces
cancers per person-rem of radiation dose.  Genetic effects as used here apply to populatio
individuals.  
  
b.  Source:  ICRP (1991).  
  
c.  The difference between the worker risk and the general public risk is attributable to 
general population includes more individuals in sensitive age groups (that is, less than 1
over 65 years of age).   
__________________________________________________________________________________________
      During SNF handling and transportation, the principal radiation hazard is the direct
emitting from the SNF.  In comparison, the hazard from release of radioactive fission prod
particulates) from within the solid SNF is small.  Without adequate shielding, the radiati
surface of the SNF are often high enough to induce a prompt fatality.  Fortunately, this r
attenuated or stopped with the insertion of shielding materials such as lead, steel, or wa
and the worker.  Because radiation intensity decreases with distance, maintaining a distan
meters also offers adequate protection from the radiation from unshielded SNF.  For exampl
requires sufficient shielding on shipping casks to reduce radiation levels at 2 meters (7 
0.01 rem (10 millirem) per hour or less.  At 100 meters (328 feet), the distance effect wo
rem (10 millirem) per hour by a factor of about 2,500, which would not be detectable.  
      During SNF interim storage, trace quantities of radioactive isotopes (principally ga
particulate fission products) may also be released to the environment from severely corrod
releases would result in small doses to the workers in the immediate vicinity of the SNF a
atmospheric dispersion and groundwater pathways, would ultimately result in very small dos
of the nearby general population. 
      Accidents involving SNF can also result in radiation releases and exposures.  For mo
very small fraction of the radioactive material within the SNF is released.  This is becau
solid form and the radioactive elements are intermingled within the solid SNF.  Significan
radioactive elements can be released only when the accident generates enough energy to bre
particles of SNF to be released to the atmosphere.  For most accidents, the energy is not 
much damage to the SNF and a small fraction of the radioactive material is released. 
      One type of accident, an accidental nuclear criticality (uncontrolled chain reaction
quantities of direct radiation, as well as fission products and heat.  Within a few tens o
incidents, doses from direct radiation can be fatal.  Further away, doses are principally 
fission product gases and particulates.  This type of accident is well understood and is e
handling solid materials such as SNF. 
            Risk-Another concept important to the presentation of results in this EIS is t
risk.  Risk is most important when presenting accident analysis results.  The chance that 
occur during the conduct of an operation is called the probability of occurrence.  An even
occur has a probability of 1 (as in 100 percent certainty).  The probability of occurrence
than one because accidents, by definition, are not certain to occur.  If an accident is ex
every 5 years, the frequency (and probability) of occurrence is 0.2 per year (1 occurrence
0.2 occurrences per year). 
      Once the frequency (occurrences per year) and the consequences (for radiation effect
terms of the number of latent cancer fatalities caused by the radiation exposure) of an ac
risk can be determined.  The risk per year is the product of the annual frequency of occur
number of latent cancer fatalities.  This annual risk expresses the expected number of lat
per year, taking account of both the annual chance that an accident might occur and the es
consequences if it does occur. 
      For example, if the frequency of an accident were 0.2 occurrences per year and the n
cancer fatalities resulting from the accident were 0.05, the risk would be 0.01 latent can
(0.2 occurrences per year  0.05 latent cancer fatalities per occurrence = 0.01 latent canc
year).  Another way to express this risk (0.01 latent cancer fatalities per year) is to no
subject to the accident continued for 100 years, one latent cancer fatality would be likel
accidents during that period.  This is equivalent to 1 chance in 100 that a single latent 
be caused by the accident source for each year of operation. 
      A frame of reference for the risks from accidents associated with SNF manage- 
ment alternatives can 
be developed in the same way.  For an average resident in the vicinity of the Idaho Nation



Laboratory, the risk of a latent cancer fatality caused by the water draining from the Exp
after a large earthquake would be approximately 1.7  10-7 per year (see Chapter 5 of Appen
risk can be compared with the lifetime risks of death from other accidental causes to gain
example, the risk of dying from a motor vehicle accident is about 1 in 80.  Similarly, the
average American from fires is approximately 1 in 500, and for death from accidental poiso
about 1 in 1,000 (NNPP 1993).  These comparisons are not meant to imply that risks of a la
fatality caused by DOE operations are trivial, only to show how they compare with other, m
risks.  Radiological risks to the general public from DOE operations are considered to be 
opposed to voluntary risks such as operating a motor vehicle. 
            Radiological Accidents-Activities associated with transporting, receiving, han
processing, and storing SNF involve substantial quantities of radioactive materials and li
toxic chemicals.  Either routine SNF operations or accidents involving either radioactive 
chemicals can result in exposure to workers or members of the public, or contamination of 
environment. 
      A number of existing accident analyses were evaluated to find a small group with rel
consequences or risks.  These accidents included events such as small fires; severe accide
designed to withstand; and beyond-design-basis events, which a facility is not designed to
accidents included those initiated by internal events, such as operational errors; those i
external phenomena, such as floods, tornados, and earthquakes; and those initiated by huma
external events, such as aircraft crashes and nearby explosions or toxic material releases
evaluated included those with an estimated probability ranging from 1 chance in 1,000,000 
10,000,000 per year. 
      Appendices A through F summarize the possible accidents involving SNF operations at 
sites and evaluate the potential consequences of the accidents that present the highest ri
estimated frequency of occurrence multiplied by consequences, to the workers and the gener
might be expected, the highest consequences, though frequently not the highest risk, were 
associated with the accidents with the lowest probabilities.   
      The accidents selected, the amount of radioactive and toxic materials released under
conditions, and the estimated probabilities were based on existing safety analyses for the
operations at each site, or for comparable operations at other sites.  The accident evalua
the 40 to 50 years of operational experience with SNF at the sites. 
      Accident consequences were analyzed utilizing radioactive and toxic material release
each accident.  The downwind concentrations of materials released in accidents were then c
range of potential receptor locations and potential doses to individuals or people at thos
Doses were evaluated for (a) an individual 100 meters (328 feet) downwind of the facility 
release occurs, (b) a hypothetical resident at the site boundary nearest to the facility w
(called the maximally exposed offsite individual), and (c) the general population within 8
miles) of the release location.  The potential impacts to workers in the immediate vicinit
analyzed qualitatively. 
      Dispersion in air from the release site was estimated with both typical (50th percen
(95th percentile) meteorological conditions.  The unlikely weather conditions represent th
result in high air concentrations of the material released, elevating the exposure of affe
Concentrations and human exposures are lower than these values 95 percent of the time.  Di
calculated using the GENII computer code (Napier et al. 1988) for all sites except Savanna
which the site-specific AXAIR89Q code was used (including 95 percent meteorologic conditio
the modeling for the Savannah River Site was performed using a different code, that code h
and shown to be consistent with the GENII code and conservative in its model results.  The
nonradioactive materials was modeled using EPIcode (Homann 1988). 
            Nonradiological Accidents-Accidents with nonradiological effects include indus
hazards from construction and normal operation.  Accidents that may affect occupational or
were evaluated for each of the alternatives at each of the potentially affected sites and 
maximum reasonably foreseeable accidents include chemical spills, fires, and worker accide
accidents estimated to exceed the most widely accepted accident exposure (toxicological) g
the Emergency Response Planning Guideline-3 and the Threshold Limit Value of the American 
of Governmental Industrial Hygienists, are summarized in Section 5.1, Volume 1.  Exceeding
concentrations would result in an unacceptable likelihood that the worker or public would 
develop life-threatening or very serious toxicological effects.  The analysis methodologie
descriptions are discussed in Appendices A through F. 
      Industrial accidents that do not involve the release of chemicals could occur at eac
proposed storage and generation locations during the transition/construction phase at appr
rates.  Construction accidents would primarily occur during the construction period (estim
approximately 8 years under the Centralization alternative).  Construction fatalities are 
approximately one per year at the centralized site for the Centralization alternative only
transported to the centralized facility, normal operations would not be expected to be fat
fatal accident frequency is estimated to be less than one accident per year.  The sites th



the centralized facilities would be expected to have less than one fatal accident per year
interim management period. 
 

5.1.1.5 Transportation. 

In this EIS, one of the ways that may be used to discriminate between 
alternatives is through the transportation impacts associated with each alternative.  Some
the No Action alternative, would involve limited transportation of SNF and have few transp
while other alternatives, such as the Centralization options, would involve extensive tran
and have greater transportation impacts. 
      SNF is transported in large, heavy containers called shipping casks.  Shipping casks
stringent Federal standards and are designed and constructed to contain the radioactivity 
severe transportation accidents.  There are also standards that describe the routing requi
shipments.  Because of the stringent standards for SNF shipping casks, the U.S. Nuclear Re
Commission has estimated that shipping casks will withstand 99.4 percent of truck and rail
sustaining damage sufficient to breach the shipping cask.  Only in the worst physically co
conditions, which are clearly of low probability, can the shipping cask be so damaged that
significant release of radioactivity to the environment. 
      Transportation impacts may be divided into two parts:  (1) the impacts due to incide
transportation and (2) the impacts due to transportation accidents.  For incident-free tra
transportation accidents, impacts may be further divided into two parts:  (1) nonradiologi
radiological impacts.  The nonradiological impacts are composed of the vehicular impacts o
such as vehicular emissions and traffic accidents, and are not related to the radioactivit
shipments. 
      In contrast to the nonradiological impacts, the radiological impacts are due to the 
present in SNF shipments.  In the case of incident-free transportation, the radiological i
radiation field that surrounds the SNF shipping cask.  These impacts are estimated for wor
general population along the transportation route.  In the case of transportation accident
impacts would result from the radioactivity released from the SNF shipping cask during an 
impacts are also estimated for the general population along the transportation route. 
      This EIS evaluated a full range of transportation accidents, up to and including acc
low probability, estimated to be on the order of one in 1 million years.  In addition, the
severe transportation accidents were evaluated.  The probability of these severe accidents
on the order of one in 10 million years. 
      For both incident-free transportation and transportation accidents, methodology deve
U.S. Nuclear Regulatory Commission was used to estimate impacts.  These impacts were quant
of the estimated number of radiation-related cancer fatalities and the estimated number of
fatalities from vehicular emissions and traffic accidents associated with each alternative
C, D, F, and I contain more details on the methodology, data, and assumptions used to deve
estimates. 
 

5.1.1.6 Uncertainties and Conservatism. 

The calculations in this EIS have generally been 
performed in such a way that the estimates of risk provided are unlikely to be exceeded du
operations or in the event of an accident.  For routine operations, the results of monitor
provide realistic estimates of source terms, which when combined with conservative estimat
of radiation, produce estimates of risk that are very unlikely to be exceeded.  The effect
have been calculated using the same source terms and other factors, so this EIS provides a
means of comparing potential impacts on human health and the environment. 
      The analyses of hypothetical accidents are based on the calculations that in turn mu
sequences of events and models of effects that have not occurred.  The models have attempt
estimates of the probabilities, source terms, pathways for dispersion and exposure, and th
health and the environment that are as realistic as possible.  In many cases, the probabil
postulated is very low and little experience is available; thus, the consequences are unce
required the use of models or values for input that produce estimates of consequences and 
higher than would actually occur because of the desire to provide results that will not be
      All the alternatives have been evaluated using the same methods and data, allowing a
comparison of all the alternatives on the same basis.  It should be observed that, even us
conservative analytical methods, the risks associated with implementing any of the alterna
 



5.1.2 No Action Alternative 

      Under the No Action alternative, minimal actions would be taken for safe and secure 
SNF.  SNF would not be transported to or from DOE facilities after a transition period, an
or replacements and onsite fuel movements at DOE sites would be limited.  Existing researc
development activities at DOE sites would continue, but no new projects would be initiated
would be stored at naval sites at or near the point of refueling or defueling without exam
National Engineering Laboratory.  SNF from smaller DOE sites and university and other Gove
reactors would be stored at those reactors, and the special-case commercial fuels would re
current location.  No foreign research reactor fuels would be accepted. 
      If this alternative were implemented, the Expended Core Facility at the Idaho Nation
Laboratory would be shut down, the naval sites would store SNF in transport casks at naval
smaller DOE and university and other Government reactor sites would store the SNF they gen
After a period of time, some smaller reactors would shut down to avoid the expense of buil
facilities, and the spent fuel would be stored in the reactor vessel. 
      In reviewing the impacts of the No Action alternative, it should be recognized that 
summarized in Figure 5-1 only approximately represent the consequences of this alternative
consequences fall within four categories that may apply to one or more sites:  increasing 
higher radiation exposures because of degrading fuels, increasing the potential for higher
because of the location of SNF in or near major population centers, causing a potential lo
because research reactors would be shut down, and postponing the generation of wastes asso
research and converting SNF to a form acceptable for disposition.  These issues are discus
following paragraphs. 
      Because there would be minimal actions taken to stabilize fuel under the No Action a
frequency of an SNF-related radiation accident could increase as the stored fuels deterior
lack of structural integrity of the fuel in some instances could result in an increase in 
accidents.  In addition, releases from stored fuels could increase, increasing population 
of cladding failures increase.  While the DOE is committed under the No Action alternative
and secure management of SNF, future deterioration of fuels and facilities may increase ac
current risk estimates.   
      Under this alternative, DOE-managed SNF would be stored in over 50 locations around 
many of which are in areas of relatively high population density.  While the risk of expos
for this alternative as with other alternatives, and the worst consequence accident is exp
with one of the major DOE sites, the potential consequence of accidents could be greater b
proximity of a larger population at many of the potential storage sites.  
Figure 5-1.  Summary of impacts for the No Action alternative.  (The maximum incremental c
      The employment associated with SNF management at other generator/storage locations w
higher under this alternative than others because economies of scale would not be achievab
facilities being distributed among more than 50 sites.  At the same time, however, non-SNF
employment would decrease because of SNF management-related concerns.  Several hundred rea
operations and research jobs could be lost if research reactors were forced to close becau
store SNF onsite.  This job loss is not represented in the SNF management employment conse
presented in Section 5.1.2.1. 
      Under the No Action alternative, no new research would be initiated on appropriate t
converting fuels to an acceptable form for ultimate disposition and no new facilities woul
next 40 years for that purpose.  Because this research was not initiated, potential advers
impacts associated with research activities were not assessed under the No Action alternat
adverse environmental impacts makes the No Action alternative appear to be more environmen
acceptable than the other alternatives, when in fact the adverse impacts cannot be assesse
projects are planned. 
      The sites that would be affected by the No Action alternative are the Hanford Site, 
Engineering Laboratory, Savannah River Site, naval sites, and other generator/storage loca
environmental consequences at these sites are described below. 
 

5.1.2.1 Socioeconomics. 

As shown in Figure 5-1, the graph of the maximum incremental 
change in employment from SNF management activities for the major DOE sites, except the Id
Engineering Laboratory, indicates there would be little socioeconomic impact associated wi
alternative between 1995 and 2005.  Implementation of the No Action alternative would resu
shutdown of the Expended Core Facility at the Idaho National Engineering Laboratory, resul
of approximately 500 permanent jobs from a region with a relatively low population and few
of the Expended Core Facility would initially result in an increase in direct employment a



jobs over 3 years to handle the transport of containers, but then the 500-person work forc
a caretaker work force of 10 (see Appendix D, Volume 1).  This results in the loss of an a
approximately 240 jobs over the 10-year period or 3 percent of the Idaho National Engineer
work force, as shown in Figure 5-1.  At the Hanford and Savannah River Sites, there would 
change or less than a 1 percent increase in direct employment, respectively, from implemen
alternative.  The peak employment would be 50 additional workers at the Savannah River Sit
approximately 0.3 percent of the 1995 baseline. 
      Naval sites would require very few additional workers to secure the naval SNF in sto
monitor its condition.  The incremental labor required for SNF management at the naval sit
drawn from the existing work force and would be insignificant with respect to current empl
those sites.  At the university and other Government reactors, there would be a need for s
maintenance personnel for reactors that would shut down.  While this would not be an incre
employment at those sites because the staff required to run the reactors would no longer b
be an increase in the staff that would be involved directly in SNF management.  Across all
be a decrease in employment of less than 0.1 percent of the total workforce.  Therefore, i
the No Action alternative would have no socioeconomic effect on a nationwide scale. 
 

5.1.2.2 Utilities (Electricity). 

Figure 5-1 illustrates the maximum incremental power use with 
the No Action alternative in terms of percentage increase or decrease over baseline site u
sites, this change is very small and easily accommodated.  Ongoing SNF operations are incl
baseline electric power usage, and the proposed actions under the No Action alternative ar
intensive.  At the Idaho National Engineering Laboratory, the shutdown of the Expended Cor
result in about a 5 percent reduction in electric power consumption below existing site us
other generator/storage locations, there would be no discernable increase in power consump
use. 
 

5.1.2.3 Materials and Waste Management. 

Figure 5-1 illustrates the annual average volume 
of high-level, transuranic, and mixed wastes and low-level waste that would be generated f
management over the next 10 years under the No Action alternative.  Day-to-day SNF managem
storage activities would annually generate approximately 20 cubic meters per year (26 cubi
of transuranic wastes and approximately 400 cubic meters per year (520 cubic yards per yea
waste at the Savannah River Site.  These volumes would be generated by activities required
SNF, including the onsite consolidation of existing fuels and refurbishment of existing SN
No high-level waste would be generated at any of the sites under the No Action alternative
levels of all wastes would be generated by the Hanford Site and the Idaho National Enginee
      At the naval sites, implementation of the No Action alternative would result in the 
limited amounts of solid municipal wastes and low-level radioactive waste.  Wastes produce
storage of naval SNF would be controlled and managed in accordance with existing site mana
programs.  These small amounts of waste are shown as zero in Figure 5-1. 
 

5.1.2.4 Radiological Impacts. 

For the No Action alternative, the radiological impacts from 
normal operations and accident risks are expected to be small at each of the major DOE and
handle and store SNF.  Radiological impacts from normal operations and accidents are discu
below. 
            Radiological Impacts From Normal Operations-The airborne releases from the 
SNF interim storage pools at the Hanford Site, Idaho National Engineering Laboratory, and 
Site were estimated to result in low-level exposures to the population in the vicinity of 
additional latent cancers within that population expected.  For naval sites, there would b
releases; direct radiation is the only mechanism of exposure associated with the dry SNF i
technologies that would be used under this alternative.  The estimated annual latent cance
general population are illustrated in Figure 5-1. 
            Radiological Impacts From Accidents- 
            Hanford Site.  Under the No Action alternative, a wide range of accident scena
considered, including accidents initiated by operational events, external hazards such as 



natural phenomena such as earthquakes.  The highest risk SNF-related accidents identified 
Appendix A are a liquid metal (sodium) fire in the Fast Flux Test Facility fuel storage ar
general population) and a spent fuel cask drop at the 105-K Basin (highest to workers).  M
induced accidents were also identified in buildings containing SNF (324 Building and 325 B
Releases from these buildings were associated with materials other than SNF and therefore 
here.  Aircraft-crash initiated accidents were not considered to be reasonably foreseeable
very low frequency. 
      For both of the SNF-related accidents identified, the probabilities of occurrence ar
less than one chance in 10,000 per year of operation.  The estimated population doses, usi
conservative meteorology and assuming no protective action, for the Fast Flux Test Facilit
accident corresponds to an estimated 37 latent cancer fatalities in the general population
(50 miles).  The estimated risk per year, taking into account the probability of occurrenc
less than 3.7  10-3 potential latent cancer fatalities in the general population.   
      The potential dose to the maximally exposed offsite individual corresponds to an est
probability of a latent cancer fatality of 2.5  10-4 for the Fast Flux Test Facility sodiu
actions would likely reduce the actual exposures to any offsite individuals. 
      An onsite worker at the maximum exposure location downwind of the spent fuel cask dr
estimated to receive doses that correspond to an estimated probability of a latent cancer 
The estimated risk for a worker is 1.4  10-7 latent cancer fatalities per year. 
      Workers (up to 12) in the immediate vicinity of the cask drop accident could receive
order of 70 to 140 rem (70,000 to 140,000 millirem).  Acute doses of this magnitude are in
the range of doses that might produce symptoms of acute radiation syndrome in humans.  For
workers could be near the cask when it drops and receive direct radiation and inhale airbo
products.   
      Potential secondary impacts identified for the Fast Flux Test Facility liquid metal 
of Appendix A) include temporary closure of the Hanford Reach of the Columbia River to boa
temporary restriction of water use locally, possible loss of crops, environmental contamin
of the facility and near offsite environs, potential restriction on land use for agricultu
on fishing access, and cleanup costs.  The secondary impacts associated with the K Basin c
somewhat lower but similar in nature. 
            Idaho National Engineering Laboratory.  Under the No Action alternative, a wid
of accident scenarios were also considered, including accidents initiated by operational e
hazards such as aircraft crashes, and natural phenomena such as earthquakes.  A number of 
accidents are identified in Section 5.15 of Appendix B.  
      The highest risk to the general population is associated with the melting of a small
assemblies as a result of a major earthquake and hot cell breach at the Hot Fuel Examinati
estimated probability of this accident is about 1 chance in 100,000 per year of operation.
consequences are estimated to be approximately 7 latent cancer fatalities, with an estimat
cancer fatality of 7.0 10-5 latent cancer fatalities per year. 
      The highest risk to workers is an inadvertent nuclear criticality in the Idaho Chemi
Plant CPP-603 Underwater Fuel Storage Facility, which has an estimated probability of 1 ch
per year of operation.  The estimated probability of a latent cancer fatality in a worker 
100 meters (about 330 feet) downwind of the accident would be 3.9  10-5.  The estimated ri
is 4.0  10-8 latent cancer fatalities per year. 
      If workers were in the immediate vicinity, doses under some circumstances could be v
are not likely to be fatal immediately.  In the criticality accident, the criticality woul
approximately 6.1 meters (20 feet) of water.  Shielding by the water would be sufficient t
of nearby workers.  Expulsion of a cone of water above the criticality might lead to signi
any workers who were directly above the location of the criticality. 
      Fuel-handling accidents have the highest estimated frequency of occurrence at 1.0 x 
but because of their lower consequences, fuel-handling accidents do not represent the high
under the No Action alternative.  The frequency of fuel-handling accidents is directly rel
fuel handled and the annual number of SNF shipments projected under the alternative. 
      Potential secondary impacts identified (Table 5.15-8 of Appendix B) for the critical
the Idaho Chemical Processing Plant are limited adverse effects to vegetation or wildlife 
contamination requiring cleanup around the accident site.  More extensive contamination an
expected should a cell breach occur at the Hot Fuels Examination Facility.  Additional sec
identified include the potential for a 1-year restriction in agricultural use of up to 10,
Idaho National Engineering Laboratory site, the potential interdiction of affected agricul
nearby lands, and the potential for temporary restricted access to affected public land (l
acres). 
      The Expended Core Facility at the Idaho National Engineering Laboratory would be shu
a transition period of approximately 3 years.  Potential accidents during this period are 
Attachment F of Appendix D under the subheading of the Decentralization alternative.   
            Savannah River Site.  Under the No Action alternative, a wide range of acciden



accident initiators were considered for the existing SNF wet storage activities, including
operational events, external hazards such as aircraft crashes, and natural phenomena such 
Five types of SNF-related accidents are identified in Section 5.15 and Attachment A of App
include (a) a fuel assembly breach because of dropping, objects falling onto the assembly,
cutting into the fuel part of an assembly, (b) an inadvertent nuclear criticality in an SN
(c) a fire and explosion in an adjacent facility, and (d) spills of contaminated storage p
the storage facility or to the ground outside of the facility.  The initiators for these a
operational events and natural phenomena such as earthquakes.  Aircraft-crash-initiated ac
considered to be reasonably foreseeable because of their very low frequency. 
      The highest risk accident, both to the general population and workers, was identifie
assembly breach accident with an estimated frequency of 0.16 per year.  The estimated popu
this accident corresponds to 8.5  10-3 latent cancer fatalities in the general population 
(50 miles).  The estimated risk, taking into account the probability of occurrence of this
latent cancer fatalities per year.  The estimated dose to the maximally exposed offsite in
to an estimated probability of a latent cancer fatality of 1.6  10-7 per year. 
      A co-located worker downwind of the accident is estimated to receive a dose that cor
estimated probability of 4.8  10-6 latent cancer fatalities.  The estimated risk for a wor
cancer fatalities per year. 
      Based on past experience at the Savannah River Site (two fuel cutting/breach acciden
occurred in the Receiving Basin for Offsite Fuels), no fatalities nor high exposures to fa
expected for this type of accident.  This type of accident would likely occur with the ass
6 meters (1 to 20 feet) of water and result in small amounts of fuel and fission products 
pool water.  The shielding effects of the pool water would attenuate most of the radiation
noble gases released would rise to the surface of the water and enter the room atmosphere,
radiation exposure to workers in the area.  Upon releases into the room's atmosphere, radi
sound requiring evacuation of nearby workers.  Timely evacuation would likely prevent subs
exposure.     
      Potential secondary impacts identified for the SNF-related accidents (Table 5-25 of 
land contamination around the site of the accident, with minor contamination outside of th
facility area.  This would not likely require cleanup of more than 4 hectares (10 acres).
            Naval Facilities.  Under the No Action alternative, newly generated SNF would 
naval sites, which differs from the historical practice of SNF management at the Idaho Nat
Laboratory.  The naval sites are generally located in densely populated areas.  As a resul
of an accident involving naval SNF at a naval site would be higher than the same accident 
National Engineering Laboratory.   
      After a limited transition period, naval SNF would be stored dry in shipping contain
Sound, Pearl Harbor, Norfolk, and Portsmouth Naval Shipyards and the Kesselring Site.  A r
range of potential accidents (see Attachment F of Appendix D) indicated the limiting hypot
scenario with the potential to release radioactive material from the storage containers wa
into the dry storage area.  This accident is the highest risk accident for the general pop
among all of the sites.   
      The highest risk to the general population occurs at Pearl Harbor.  The probability 
crash at the Pearl Harbor facility is estimated to be 1 chance in 100,000 per year of oper
population consequences, using very conservative meteorology, is estimated to be 26 latent
in the general population within 80 kilometers (50 miles) of the site.  The estimated risk
population, taking into account the probability of occurrence of this accident, is 2.6  10
fatalities per year.  The probability of a latent cancer fatality in the maximally exposed
estimated to be 9.5  10-3.  
      The highest risk to workers occurs at Norfolk.  The probability of an airplane crash
estimated to be 1 chance in 1,000,000 per year of operation.  An onsite worker approximate
(about 330 feet) downwind of the accident is estimated to receive a dose that corresponds 
a latent cancer fatality of 7.4  10-2.  The estimated risk for a worker is 7.4  10-8 laten
year. 
      It is not likely that any fatalities would occur in workers in the vicinity because 
near the containers for only brief periods when a container is being placed in the dry sto
two or three nearby workers might receive significant radiation exposure from inhalation o
radioactivity if the container seal were breached.  The low probability of the airplane cr
with the probability that workers would be close enough to be affected, coupled with the p
wind would be blowing in the direction of the workers, makes it very unlikely that any wor
substantial radiation exposure. 
      Secondary impacts are principally land contamination around the site of the accident
temporary contamination of naval vessels at the shipyard.  A total of approximately 43 hec
might require cleanup.  The contamination could extend about 0.6 kilometers (0.4 miles) be
site boundary. 
            Other Generator/Storage Locations.  Accident analyses were evaluated for these



facilities.  These accidents included (a) handling accidents that resulted in fuel drops w
cladding breaches that could release portions of the more volatile fission products, such 
iodine, (b) accidental nuclear criticalities, (c) building collapse due to natural phenome
such as major earthquakes or aircraft crashes, and (d) release of contaminated storage poo
analysis of these accidents indicated that they were similar in kind and consequence to th
major DOE sites and, therefore, these problems are not presented for each of the 57 other 
locations.  For the No Action alternative, no accidents related to SNF management were ide
Nevada Test Site because no SNF is currently managed at the site.  Two accidents were eval
Action alternative at the Oak Ridge Reservation.  The first involved a dropped dam during 
High Flux Isotope Reactor fuel pool.  This accident resulted in an estimated 9.2  10-6 lat
to the worker and 1.7 latent cancer fatalities to the general population with a risk to th
and to the general population of 1.7  10-4.  A beyond design basis accident at the High Fl
could result from a roof collapse triggered by a tornado.  This accident could result in a
latent cancer fatalities to the worker and 2.3 latent cancer fatalities to the general pop
worker of 3.8  10-9 and to the general population of 
4.4  10-6. 
 

5.1.2.5 Nonradiological Impacts. 

A series of the maximum reasonably foreseeable accidents 
was evaluated at each of the SNF management sites that would potentially release hazardous
chemicals to the workplace or the environment.  The specific accident was defined and effe
based on the characteristics of the specific facility, potentially affected public adjacen
local residents (at the site boundary). 
      The maximum reasonably foreseeable chemical accident at SNF management facilities at
Hanford Site could result in the release of polychlorinated biphenyls and sulfuric acid at
KW Basins.  Should these releases occur, workers and the general public travelling adjacen
could be subjected to chemical concentrations that might cause fatalities or serious healt
general public at the reservation boundary would be subjected to approximately 20 percent 
guideline value. 
      A maximum reasonably foreseeable chemical accident at the Idaho Chemical Processing 
be expected to release chlorine and nitric acid.  Should such an event occur, workers woul
chemical concentrations that might cause fatalities or serious health effects.  The genera
boundary would be subjected to approximately 7 percent or less of the guideline value (Eme
Planning Guideline-3).  The expected concentration on public access adjacent to the spill 
approximately 30 percent of the guideline value.  Because these accidents would occur in e
alternatives evaluated and do not discriminate among alternatives, they are not discussed 
      The release of nitrogen dioxide vapor from the interaction of target cleaning soluti
nitrite at the Receiving Basin for Offsite Fuel is the maximum reasonably foreseeable chem
the Savannah River Site.  Should this accident occur, the estimated concentration would be
1 percent of the concentration that would be expected to cause fatalities or serious healt
worker and 0.1 percent for the maximally impacted offsite individual. 
      A diesel spill and fire was identified as the maximum reasonably foreseeable acciden
naval sites.  Such an accident would be expected to produce toxic gas concentrations.  Suc
should it occur, would be expected to cause fatalities or serious health effects from thre
dioxide, oxides of nitrogen, and nitric acid) that are produced during the fire.  Workers 
nearest public access point at each of the five naval sites would be affected.  The releas
expected to adversely affect the public immediately outside the facility boundary at the N
Shipyard site. 
 

5.1.2.6 Transportation. 

            Shipments-Under the No Action alternative, the only offsite transportation of 
involves shipments of naval SNF from the Newport News Shipyard to the Norfolk Naval Shipya
shipments of irradiated test specimens from the Expended Core Facility at the Idaho Nation
Laboratory to offsite locations.  Onsite transportation of SNF would occur at the Hanford 
National Engineering Laboratory, and Savannah River Site. 
            Incident-Free Transportation-For the No Action alternative, the incident-free
transportation of SNF was estimated to result in a total of 0.0089 fatalities over the 40-
through 2035.  These fatalities were the sum of the estimated number of radiation-related 
fatalities and the estimated number of nonradiological fatalities from vehicular emissions
number of radiation-related latent cancer fatalities for transportation workers was 0.0026



number of radiation-related cancer fatalities for the general population was 0.00032, and 
number of nonradiological fatalities from vehicular emissions was 0.0059. 
      Onsite shipments of SNF were estimated to result in 0.0022 fatalities.  Offsite ship
were estimated to result in 0.0067 fatalities.  These fatalities represent the sum of the 
radiation-related latent cancer fatalities and the estimated number of nonradiological fat
emissions. 
            Transportation Accidents-The cumulative transportation accident risks over the
40-year operational period were estimated to be 4.1  10-6 latent cancer fatalities and 0.0
If an accident occurred, it would be unlikely to result in the release of any radioactivit
reasonably foreseeable accident has a chance of occurrence between 1  10-6 and  1  10-7 pe
occurred in an urban or suburban population zone, the likelihood of a single latent cancer
exposed population was estimated to be about 1 in 100.  In a rural population zone, the li
latent cancer fatality was estimated to be about 1 in 500. 
      Onsite transportation of SNF would occur under the No Action alternative at the Hanf
National Engineering Laboratory, and Savannah River Site.  The maximum reasonably foreseea
for this alternative would occur at the Idaho National Engineering Laboratory, with a late
risk of about 7.5  10-7 for a rural population zone and about 1.1  10-5 for a suburban pop
the extremely unlikely event that this accident occurred under stable (worst-case) weather
result in 6 latent cancer fatalities in a rural population, such as around the Idaho Natio
Laboratory, within 80 kilometers (50 miles) of the accident, or 85 latent cancer fatalitie
population zone.  For comparison, the rural population zone would be expected to experienc
fatalities and the suburban population zone would experience 42,000 cancer fatalities from
 

5.1.3 Decentralization Alternative 

      Under the Decentralization alternative, SNF currently stored or generated at DOE sit
at those sites, and SNF generated by university, other Government reactors, and foreign re
would be transported to either the Idaho National Engineering Laboratory or the Savannah R
Special-case commercial SNF would be transported to the Idaho National Engineering Laborat
facilities would be upgraded or replaced at DOE sites to improve the safe and secure stora
Existing research and development of technologies improving the safe and secure storage of
sites would continue, and new projects would commence.  The Navy would store SNF at or nea
refueling or defueling (Option A), transport about 10 percent of its SNF to the Puget Soun
for limited examinations and storage with the remainder stored at or near the point of fue
(Option B), or transport all naval SNF to the Expended Core Facility at the Idaho National
Laboratory for examination and then transport it back to naval sites for storage (Option C
      The implications of this alternative would be the closure of the Expended Core Facil
National Engineering Laboratory under Options A and B and the modification of an existing 
Sound Naval Shipyard to provide limited examination under Option B.  Major DOE sites might
storage facilities to replace existing facilities or to accept newly generated SNF from ot
fuels at the major DOE sites might be stabilized to improve safe storage. 
      The sites affected by the Decentralization alternative include the Hanford Site, Ida
Engineering Laboratory, Savannah River Site, and naval sites.  The environmental consequen
sites are described below. 
 

5.1.3.1 Socioeconomics. 

For the Decentralization A and B options, one socioeconomic 
consequence would be similar to that described for the No Action alternative-closing the E
Facility would result in the loss of an average of approximately 240 direct jobs over 10 y
National Engineering Laboratory (Figure 5-2), with an ultimate loss of about 500 jobs.  Th
decrease in employment at the Idaho National Engineering Laboratory of approximately 6 per
Decentralization C option, the Expended Core Facility would continue to operate at the Ida
Engineering Laboratory with no socioeconomic consequences.  At the Hanford and Savannah Ri
this alternative would result in significant new construction, employing an additional 80 
Hanford Site and 200 to 220 workers at the Savannah River Site over a 10-year period depen
options chosen for SNF management at those sites.  The higher value reflects an increase a
employment of approximately 3 percent at the Hanford Site and approximately 1 percent at t
River Site.  The peak in employment would be an additional 1,100 workers at the Hanford Si
approximately 6 percent of the 1995 baseline.   
Figure 5-2.  Summary of impacts for the Decentralization alternative.  (The maximum increm



      Increases in construction activity over the short-term at the Hanford Site could str
market and put additional demands on school capacity.  Operations after the construction p
very small consequences through the overall project timeframe.  No secondary effects on th
are expected at the Savannah River Site. 
      At the naval sites, the Decentralization alternative would require construction work
to construct fuel storage areas and to staff these areas, but it is expected that these wo
the sites or the local area, and there would not be a significant socioeconomic impact on 
communities.  Nevertheless, staff required would be approximately 
1 percent increase over existing naval site staffing. 
 

5.1.3.2 Utilities (Electricity). 

Figure 5-2 illustrates the minimum and maximum incremental 
change in power use with respect to existing site usage from implementing the Decentraliza
As previously discussed in Section 5.1.1.2, the variation in power use by site shown on th
whether processing occurs or not.  As an example, if the Hanford Site were to choose a sto
processing option, the power required for the storage option would be less than 1 percent 
use; however, if a processing option were selected, then power use could increase to 37 pe
existing site use (see Appendix K).  At each of the sites, the increase in electricity con
accommodated with the existing site electric power infrastructure.  At Hanford, if a proce
selected, an extension of existing utilities in the 200 Area to the project area would be 
maximum potential electricity usage shown at the Savannah River Site would be associated w
processing option that requires the operation of the F- and H-Canyons.  These have operate
and onsite and offsite utilities are adequate for their operation.  At the Idaho National 
Laboratory, the principal differences among options are due to the operation or shutdown o
Core Facility as was discussed in Section 5.1.2.2. 
 

5.1.3.3 Materials and Waste Management. 

The minimum and maximum volumes of high- 
level, transuranic, mixed, and low-level wastes that would be generated by SNF management 
the next 10 years relative to the baseline are shown in Figure 5-2.  The combined volume o
transuranic, and mixed waste generated annually, if processing options were implemented, i
average from approximately 18 to 44 cubic meters per year at the Savannah River Site and H
respectively.  In contrast, if wet storage options for N-Reactor fuel were selected at the
high-level, transuranic, or mixed waste would be expected to be generated.  Figure 5-2 als
volume of low-level waste that would be generated from implementation of the Decentralizat
should be noted that the volume of low-level waste would increase if a processing option w
either the Hanford Site or the Savannah River Site.  Additional volumes of low-level waste
generated at the Savannah River Site from the limited receipt of SNF shipments from offsit
addition of a new canning facility.  Low-level waste would only be generated at the Idaho 
Engineering Laboratory under the Decentralization alternative, where the Expended Core Fac
continue to operate.  Operation of an Expended Core Facility could result in the annual pr
approximately 430 cubic meters (526 cubic yards) of low-level waste (Appendix D). 
      At the naval sites, the implementation of the Decentralization alternative would hav
impact as that described in Section 5.1.2.3 for the No Action alternative because interim 
the naval sites under both alternatives. 
 

5.1.3.4 Radiological Impacts. 

Radiological exposures to both workers and the public from 
normal operations for the Decentralization alternative were estimated to be small, similar
alternative, with the principal differences associated with possible implementation of the
at the Hanford and Savannah River Sites because of higher radionuclide releases to the atm
increases the offsite population doses and potential for latent cancer fatalities.  Figure
estimated latent cancer fatalities associated with SNF operations at the major sites.  The
cancer fatalities from 40 years of SNF operation would be less than one for each site. 
            Hanford Site-The Decentralization alternative considers several options for co
of new facilities at the Hanford Site, including a new wet storage facility for N-Reactor 
storage facility for fuels currently stored at other onsite locations.  A second option fo



Decentralization alternative at the Hanford Site is processing of the N-Reactor SNF follow
      Under this alternative, one of the highest risk SNF-related accidents identified for
alternative remains-the spent fuel cask drop at a wet storage facility.  Because of the lo
storage facility, the offsite consequences and risks associated with this accident could b
25 percent of those described under the No Action alternative.  The other highest risk acc
fire in the Fast Flux Test Facility fuel storage area, is no longer applicable because the
SNF would be moved to a new dry storage facility. 
      Potential accidents at the proposed new facilities include a severe cask impact foll
new dry storage facility and a uranium metal fire at a new facility for processing N-React
Appendix A indicates that the cask impact and fire accident scenario presents the highest 
both the onsite workers and the general public of the accident scenarios identified for th
Hanford. 
      For the severe cask impact accident, the estimated probability is 6 in 1,000,000 per
operation.  The estimated population dose, using very conservative meteorology, correspond
cancer fatalities in the general population within 80 kilometers (50 miles).  The estimate
taking into account the chance of occurrence of this accident, would be 4.9  10-4 latent c
year in the general population.  The potential dose to the maximally exposed offsite indiv
protective action, corresponds to an estimated probability of a latent cancer fatality of 
      An onsite individual approximately 100 meters (about 330 feet) downwind of the accid
remains within the plume while the fire burns could receive a dose of 120 rem (120,000 mil
doses of this magnitude are in the lower end of the range of doses that might produce symp
radiation syndrome in humans.  Because a fire is also involved, the close-in dose is highl
meteorological conditions at the time, the amount of plume rise that is generated by the h
exact location of the accident relative to buildings, etc.  An individual 100 meters (abou
is estimated to receive a dose that is sufficient to cause immediate health impacts, but p
lethal.  This dose corresponds to an estimated worker probability of a latent cancer fatal
estimated risk for a worker is 5.6  10-7 latent cancer fatalities per year. 
      Workers in the immediate vicinity of this accident could receive very high doses tha
unless they immediately evacuated the area of the accident.  There are likely to be two ti
associated with this accident:  immediately following the accident and while the fire burn
may not be able to avoid the immediate radiological impacts but could likely evacuate the 
most of the fire-related radiological releases unless incapacitated by the accident. 
      Potential secondary impacts identified for the severe cask impact with fire accident
Appendix A) include possible restriction of use of the Hanford Reach of the Columbia River
potential loss of crops, moderate environmental contamination in the vicinity of the facil
environs, temporary restriction on land use for agriculture, possible short-term restricti
and cleanup costs. 
            Idaho National Engineering Laboratory-Under the Decentralization alternative a
the Idaho National Engineering Laboratory the highest consequence and highest risk SNF-rel
are associated with SNF storage and are the same as described under the No Action alternat
Decentralization alternative, there are more SNF shipments, and consequently more handling
compared to the No Action alternative.  As a result, the potential frequency of fuel-handl
be about 20 percent higher than under the No Action alternative, but because of lower cons
handling accidents would not represent the highest risk accidents under the Decentralizati
DOE-ID 1994). 
  
            Savannah River Site-The Decentralization alternative considers several options
SNF management at the Savannah River Site, including wet storage (Option 2b), new faciliti
storage (Option 2a), and processing the SNF followed by dry storage (Option 2c), which wer
under the No Action alternative. 
      The highest risk accident for both the general population and workers, however, woul
assembly breach accident that was discussed under the No Action alternative. 
      The accident frequency is expected to be about 0.35 fuel assembly breaches per year 
with implementation of this alternative.  The risks to the general public, the maximally  
individual, and co-located workers were estimated to be 3  10-3, 3.5  10-7, and 1.7  10-6 
fatalities per year of operation, respectively. 
            Naval Facilities-The accident risks for the three subalternatives were evaluat
naval facilities under the Decentralization alternative:  (a) decentralization with SNF re
and the Kesselring Site without examination of the SNF, (b) decentralization with limited 
Puget Sound Naval Shipyard, and (c) decentralization with performance assessment examinati
Expended Core Facility at the Idaho National Engineering Laboratory followed by storage at
Attachment F of Appendix D presents a full discussion of the accident risks at each of the
      The accident risks associated with this alternative would be the same as with the No
alternative, with the highest risk accident being an aircraft crash into a dry storage con
consequences and risks of this maximum risk accident would be the same as those described 



Action alternative. 
            Other Generator/Storage Locations-For the Decentralization alternatives, the 
accident risks at the Oak Ridge Reservation and other SNF interim storage sites that do no
SNF elsewhere would be expected to be similar to and bounded by the accident risks under t
alternative. 
 

5.1.3.5 Nonradiological Accidents. 

The maximum reasonably foreseeable chemical accident 
at the Idaho National Engineering Laboratory, Savannah River Site, naval sites, and other 
locations would be similar to those described under the No Action alternative.  An acciden
facility on the Hanford Site could release sulfuric acid vapor and subject workers to up t
chemical concentrations that are associated with fatalities or serious health effects. 
 

5.1.3.6 Transportation. 

            Shipments-Under the Decentralization alternative, university, foreign, and non
research reactors would transport SNF to the Idaho National Engineering Laboratory and the
Site.  In addition, naval SNF shipments would be equal to or greater than those under the 
alternative, depending on the choice of subalternative with respect to fuel examination op
shipments at major DOE sites would occur to relocate SNF from one facility to another for 
storage. 
            Incident-Free Transportation-For the Decentralization alternative, the inciden
transportation of SNF was estimated to result in total fatalities that ranged from 0.12 to
year period 1995 through 2035.  These fatalities represent the sum of the estimated number
radiation-related latent cancer fatalities and the estimated number of nonradiological fat
emissions. 
      The reason for a range of fatalities was because of three factors:  (a) different ex
for naval SNF (see Appendix D), (b) the option of using truck or rail transport for DOE SN
I), and (c) different SNF management options at the Savannah River Site (see Appendix C). 
would be made using a combination of truck and rail; DOE shipments were assumed to be made
percent truck or 100 percent rail. 
      The estimated number of radiation-related latent cancer fatalities for transportatio
from 0.026 to 0.090, the estimated number of radiation-related latent cancer fatalities fo
population ranged from 0.041 to 0.24, and the estimated number of nonradiological fataliti
emissions ranged from 0.047 to 0.050 for this alternative. 
      Onsite shipments of SNF were estimated to result in 0.0025 to 0.0036 fatalities.  Of
of SNF were estimated to result in 0.12 to 0.37 fatalities.  These fatalities also represe
estimated number of radiation-related latent cancer fatalities and the estimated number of
fatalities from vehicular emissions. 
            Transportation Accidents-The cumulative transportation accident risks over the
year operational period were estimated to be in the range of 0.00085 to 0.0009 latent canc
0.20 to 1.01 traffic fatalities, if all SNF were transported by truck.  If all SNF were tr
corresponding risks were estimated to be in the range of 0.00029 to 0.00034 latent cancer 
to 1.07 traffic fatalities.  The range of fatality estimates reflects the different fuel e
naval SNF (see Appendix D). 
      The maximum reasonably foreseeable offsite transportation accident under the Decentr
alternative involves transport of naval SNF by rail in a suburban area.  The consequences 
were estimated to be 1.7 latent cancer fatalities.  The probability of occurrence of such 
slightly greater than 1.0  10-7 per year.  This probability accounts for the accident rate
number of miles traveled, the percentage of the total distance that occurs in a suburban a
meteorological conditions, and the severity of the accident.  Based on DOE guidance (DOE 1
with a probability of occurrence less than 1.0  10-7 per year are not reasonably foreseeab
evaluated in this EIS.  Consistent with this guidance, an accident of similar severity to 
suburban area, but occurring in an urban area, would not be reasonably foreseeable.  This 
miles traveled in an urban area would be only a few percent of the total transportation ro
probability of occurrence of less than 1.0  10-7 per year.  Thus, the maximum reasonably f
transportation accident in an urban area would be less severe than postulated to occur in 
is estimated to result in 0.065 latent cancer fatalities.  (A more complete discussion of 
is presented in Section A.5.2 of Volume 1, Appendix D, Part B, Attachment A.) 
      Onsite transportation of SNF would occur under the Decentralization alternative at t
Idaho National Engineering Laboratory, and Savannah River Site.  The maximum reasonably fo



accident for this alternative occurs at the Idaho National Engineering Laboratory, and the
would be the same as those described under the No Action alternative. 
 

5.1.4 1992/1993 Planning Basis Alternative 

      Under the 1992/1993 Planning Basis alternative, SNF currently stored at major DOE si
remain at those sites, and newly generated SNF from DOE, university, and other Government 
be transported to the Idaho National Engineering Laboratory or the Savannah River Site for
case commercial SNF and naval SNF would be transported to the Idaho National Engineering L
storage.  Existing research and development of technologies improving the safe and secure 
DOE sites would continue, and new projects would commence.  Examination of naval fuels wou
conducted at the Expended Core Facility at the Idaho National Engineering Laboratory. 
      The implications of this alternative for major DOE sites would be similar to those d
Decentralization alternative.  New storage facilities would be built at the major DOE site
facilities or to accept newly generated SNF from other sites.  Degraded fuels at the Savan
the Hanford Site might be stabilized to improve safe storage. 
      The sites that would be affected by the 1992/1993 Planning Basis alternative are the
Idaho National Engineering Laboratory, and Savannah River Site.  The environmental consequ
sites are described below. 
 

5.1.4.1 Socioeconomics. 

Implementation of the 1992/1993 Planning Basis alternative would 
not have a significant socioeconomic impact at any of the major DOE or naval sites (Figure
impacts at the Hanford and Savannah River Sites would be similar to those described for th
alternative in Section 5.1.3.1 and shown on Figure 5-2.  Proposed new construction and mai
activities at the Idaho National Engineering Laboratory would result in the addition of ap
workers over 10 years, less than a 2 percent increase above baseline site employment.  The
at Hanford would be the same as that described for the Decentralization alternative, a max
1,100 additional workers at the Hanford Site, an increase of approximately 6 percent above
baseline.  Secondary socioeconomic impacts at the Hanford Site would be similar to those d
the Decentralization alternative. 
      There would be no socioeconomic impact at the naval sites because current practices 
altered.  Storage facilities would not need to be constructed at the individual naval site
would be generated at naval sites. 
 

5.1.4.2 Utilities (Electricity). 

The minimum and maximum change in power use from 
implementing the 1992/1993 Planning Basis alternative with respect to the site baseline is
5-3.  The impact on power consumption at the sites would be the same as that described for
Decentralization alternative in Section 5.1.3.2 (compare with Figure 5-2) except at the Id
Figure 5-3.  Summary of impacts for the 1992/1993 Planning Basis alternative.  (The maximu
National Engineering Laboratory.  The variation in power use over site baseline use at the
and Hanford Sites reflects whether a storage or processing option is selected for SNF mana
increase in power use at the Idaho National Engineering Laboratory would be because of the
Electrometallurgical Process Demonstration Project.  If processing options were implemente
Site, an extension of existing utilities to the project area would be necessary. 
 

5.1.4.3 Materials and Waste Management. 

Figure 5-3 illustrates the combined average 
annual volumes of high-level, transuranic, and mixed wastes and of low-level wastes that w
over the next 10 years as a result of SNF management activities with the implementation of
Planning Basis alternative.  The volume of low-level waste and the combined volume of high
transuranic, and mixed waste would be similar to the volumes generated under the Decentral
alternative for the Hanford and Savannah River Sites (see Figures 5-2 and 5-3).  The minim
maximum values shown for these sites reflect whether a storage option or a processing opti



implemented, respectively. 
      At the Idaho National Engineering Laboratory, implementation of the 1992/1993 Planni
alternative would result in the generation of high-level, transuranic, and mixed wastes.  
be generated by the Electrometallurgical Process Demonstration Project.  The volume of low
generated at the Idaho National Engineering Laboratory would be from the construction and 
storage and characterization facilities at the site.  Adequate storage capacity exists at 
until 2005, when additional capacity would be expected to be required for managing low-lev
(Appendix B). 
 

5.1.4.4 Radiological Impacts. 

Radiological exposures to both workers and the public from 
normal SNF management operations and onsite accidents for the 1992/1993 Planning Basis alt
would be essentially the same as estimated for the Decentralization option.  Figure 5-3 il
estimated latent cancer fatalities associated with SNF operations at the major sites. 
            SNF Facility Accidents- 
            Hanford Site.  The implementation of the 1992/1993 Planning Basis alternative 
Hanford Site would not result in accident risks significantly different from those identif
Decentralization alternative (Section 5.15 of Appendix A). 
            Idaho National Engineering Laboratory.  Under the 1992/1993 Planning Basis 
alternative at the Idaho National Engineering Laboratory, the consequences and risks of ac
with SNF storage would be the same as described under the No Action alternative (Section 5
B).  The consequences of fuel-handling accidents would be the same as described under the 
alternative, but increased SNF shipments, and consequently more handling of SNF, could res
frequency of fuel-handling accidents about three times higher than for the No Action alter
(Slaughterbeck et al. 1995).  Because of the increased frequency of fuel-handling accident
from fuel-handling accidents may exceed the risk from SNF storage accidents. 
            Savannah River Site.  The implementation of the 1992/1993 Planning Basis alter
the Savannah River Site would not result in accident consequence estimates  
that differ from those identified under the Decentralization alternative (Section 5.15 and
Appendix C).  Because of increases in amount of SNF handled, the accident frequencies woul
to increase. 
      The accident frequency for the highest risk accident, the fuel assembly breach, woul
be about 0.40 fuel assembly breaches per year of operation with implementation of this alt
results in estimated risk to the general public, maximally exposed offsite individual, and
3.4  10-3, 4.0  10-7, and 1.9  10-6 latent cancer fatalities per year of operation, respec
            Naval Facilities.  With implementation of the 1992/1993 Planning Basis alterna
naval facilities, all storage and examination activities occur at the Idaho National Engin
The maximum risk accident at this facility was not the maximum risk accident at the Idaho 
Engineering Laboratory, so it is not discussed further in this volume.  See Attachment F o
details. 
            Other Generator/Storage Locations.  For the 1992/1993 Planning Basis alternati
accident risks at the Oak Ridge Reservation and other SNF interim storage sites that do no
SNF elsewhere would be similar to the accident risks under the No Action alternative. 
 

5.1.4.5 Nonradiological Accidents. 

The maximum reasonably foreseeable chemical accident 
at the Idaho National Engineering Laboratory, Savannah River Site, and other generator/sto
would be similar to those described under the No Action alternative.  The Hanford Site acc
similar to those in the Decentralization alternative. 
      Two independent accidents were evaluated to describe the maximum reasonably foreseea
chemical hazards during the operation of the Expended Core Facility at the Idaho National 
Laboratory.  Such a release could subject workers to chemical concentrations that could ca
serious health effects but would not subject the public to such concentrations. 
 

5.1.4.6 Transportation. 

            Shipments-Under the 1992/1993 Planning Basis alternative, university, foreign,
non-DOE research reactors would transport SNF to the Idaho National Engineering Laboratory



Savannah River Site.  Commercial SNF stored at the West Valley Demonstration Project and g
stored at the Fort St. Vrain site would be transported to the Idaho National Engineering L
research reactor SNF stored at various DOE sites would be transported to the Idaho Nationa
Laboratory and the Savannah River Site.  Naval SNF would be transported from naval shipyar
Expended Core Facility and irradiated test specimens would be transported between the Expe
Facility and offsite locations.  Onsite transportation would relocate SNF from one facilit
stabilization or storage. 
            Incident-Free Transportation-For the 1992/1993 Planning Basis alternative, the
incident-free transportation of SNF was estimated to result in total fatalities that range
over the 40-year period 1995 through 2035.  These fatalities were the sum of the estimated
radiation-related latent cancer fatalities and the estimated number of nonradiological fat
emissions. 
      The reason for a range of fatalities was due to two factors:  (a) the option of usin
transport for DOE SNF (see Appendix I) and (b) different SNF management options at the Sav
Site (see Appendix C).  Navy shipments would be made using a combination of truck or rail;
were assumed to be made using 100 percent truck or 100 percent rail. 
      The estimated number of radiation-related latent cancer fatalities for transportatio
from 0.029 to 0.11, the estimated number of radiation-related latent cancer fatalities for
population ranged from 0.044 to 0.30, and the estimated number of nonradiological fataliti
emissions ranged from 0.045 to 0.071. 
      Onsite shipments of SNF were estimated to result in 0.0028 to 0.0036 fatality.  Offs
SNF were estimated to result in 0.14 to 0.45 fatality.  These fatalities were also the sum
number of radiation-related latent cancer fatalities and the estimated number of nonradiol
from vehicular emissions. 
            Transportation Accidents-The cumulative transportation accident risks over the
year operational period were estimated to be 0.0010 latent cancer fatality and 0.70 traffi
were transported by truck.  If all SNF were transported by rail, the corresponding risks w
0.00035 latent cancer fatality and 0.73 traffic fatality. 
      The maximum reasonably foreseeable offsite transportation accident involves a rail s
special-case commercial SNF in a suburban population zone under neutral (average) weather 
accident has a probability of occurrence of about 2.0  10-7 per year and would result in a
cancer fatalities in the exposed population.  For comparison, the same population would be
experience about 100,000 cancer fatalities from other causes.  The probability of this acc
urban population zone would be less than 1  10-7 per year.  In a rural population zone, th
consequences would be estimated to be about 0.2 latent cancer fatalities. 
      Onsite transportation of SNF would occur under the 1992/1993 Planning Basis alternat
Hanford Site, the Idaho National Engineering Laboratory, and the Savannah River Site.  The
reasonably foreseeable accident for this alternative occurs at the Idaho National Engineer
the potential impacts would be the same as those described under the No Action alternative
 

5.1.5 Regionalization Alternative 

      There are two alternatives under Regionalization:  Regionalization 4A would relocate
to fuel type; Regionalization 4B would relocate SNF according to location. 
      Under Regionalization 4A, certain types of SNF from other DOE sites, and SNF from un
other Government reactors, special-case commercial SNF, and foreign research reactor SNF w
transported to either the Idaho National Engineering Laboratory or Savannah River Site for
research and development of technologies improving the safe and secure storage of SNF at D
continue, and new projects would commence.  Naval SNF would be examined at the Expended Co
at the Idaho National Engineering Laboratory, then stored at the Idaho Chemical Processing
      The implications of Regionalization 4A are essentially the same as those of the 1992
Basis alternative because there would be minor differences in the amounts of fuel transpor
destination under these alternatives (see Figure 5-4). 
      Under Regionalization 4B, however, two regional sites would be selected, and SNF wou
to one site or the other.  In the west, either the Hanford Site, Idaho National Engineerin
Nevada Test Site would be the regional site; in the east, either the Savannah River Site o
Reservation would be designated.  SNF stored or generated west of the Mississippi River wo
transported to the Western Regional Site, and SNF stored or generated east of the Mississi
transported to the Eastern Regional Site.  An expended core facility would be built at eit
Western Regional Site (unless the Western Regional Site were the Idaho National Engineerin
which case no new facility would be required).  Research and development would be conducte
regional sites. 
      Regionalization 4B affects more sites than Regionalization 4A.  Only one site would 



management responsibility in the east and in the west; thus, SNF management activities wou
at those sites not selected as regional sites.  If the Idaho National Engineering Laborato
the Western Regional Site, the Expended Core Facility in Idaho would be closed, and a new 
built at either the Eastern or Western Regional Site.  If the Oak Ridge Reservation were c
Regional Site, SNF now at Savannah River would be transported to the Oak Ridge Reservation
require the development of new storage facilities at the Reservation.  Some fuels might ne
before transport.  If the Savannah River Site were selected as the Eastern Regional Site, 
differences between Regionalization 4B and Regionalization 4A except that an expended core
be built at the site.  In the west, transport of Hanford SNF to another site would require
N-Reactor fuels, the great majority of the SNF now stored there.  Some Idaho National Engi
Laboratory fuels would also require stabilization if they were transported to another site
management facilities would be required at any Western Regional Site selected because of t
of SNF that would be received. 
Figure 5-4.  Summary of impacts for Regionalization 4A (by fuel type).  (The maximum incre
      This alternative would affect only the five major DOE sites.  The environmental cons
these sites are described below. 
 

5.1.5.1 Socioeconomics. 

Under Regionalization 4A, the socioeconomic impacts at the Idaho 
National Engineering Laboratory would be the same as those described for the 1992/1993 Pla
alternative described in Section 5.1.4.1.  The peak employment under Regionalization 4A wo
additional 470 workers at the Hanford Site, approximately 3 percent above the 1995 baselin
Implementation of Regionalization 4A would have no socioeconomic consequences at either th
Reservation or the Nevada Test Site because this would result in no changes to existing op
site. 
      Impacts of Regionalization 4A on the naval sites would be the same as that described
1992/1993 Planning Basis alternative because naval SNF would be transported to the Expende
Facility in Idaho for examination and storage at the Idaho National Engineering Laboratory
      If either the Hanford Site, Idaho National Engineering Laboratory, or Savannah River
selected as a regional site under Regionalization 4B, there would be an eventual reduction
equal to existing employment for SNF management at these sites.  This would add to the cur
loss of jobs at each of these sites.  In the short term, additional jobs would be required
transport offsite (see Figure 5-5).  The closure of the Expended Core Facility at the Idah
Engineering Laboratory, however, would lead to a short-term loss of jobs as well, increasi
loss at that site. 
      Sites that were selected as regional sites would have generally increased employment
levels (see Figure 5-6).  Site employment levels would also increase at whatever site an e
were constructed (Figure 5-7).  Employment at the Oak Ridge Reservation and Nevada Test Si
increase if these sites were chosen as the Eastern and Western Regional Sites.  Operation 
at both the Oak Ridge Reservation and Nevada Test Site could ultimately result in the crea
approximately 500 jobs per year at both sites, a 3-percent increase above current site emp
Ridge Reservation and a 6-percent increase above current site employment at the Nevada Tes
the expended core facility or a 7- and 13-percent increase with an expended core facility,
(Figure 5-6).  The peak annual employment from implementation of Regionalization 4B would 
additional 1,100 workers at the Nevada Test Site.  The secondary impacts of increased empl
the Oak Ridge Reservation or the Nevada Test Site could result in an increased housing dem
Nevada Test Site, overall socioeconomic impacts could be absorbed within the projected exp
local economy, infrastructure, public service, and real estate development.  At the Oak Ri
increased employment could result in increases in capital expenditures to meet the increas
housing, transportation, and educational facilities. 
Figure 5-5.  Summary of impacts for Regionalization 4B (by geography) if the site were not
summarized in Appendix K.) 
Figure 5-6.  Summary of impacts for Regionalization 4B (by geography) if sites were select
illustrated in all graphs.  Input data are summarized in Appendix K.) 
Figure 5-7.  Summary of impacts for Regionalization 4B (by geography) if sites were select
graphs.  Input data are summarized in Appendix K.) 
      For the naval sites, implementing Regionalization 4B would have no socioeconomic con
 

5.1.5.2 Utilities (Electricity). 

As shown in Figure 5-4, implementing Regionalization 4A would 



have a similar impact on power consumption as the 1992/1993 Planning Basis alternative (co
5-3 and 5-4).  There would be no effect on power consumption at the Oak Ridge Reservation,
Site, or naval sites from the implementation of Regionalization 4A. 
      Figures 5-5, 5-6, and 5-7 illustrate the minimum and maximum change from baseline si
from implementing Regionalization 4B with and without an expended core facility and if the
selected as the regional site.  Regionalization at the Hanford Site or the Nevada Test Sit
impact on power consumption at these sites. 
      Figure 5-5 illustrates the impact on power consumption if a site were not selected a
The increase in electricity consumption at the Hanford Site and the Savannah River Site re
required to prepare or process the SNF for transport as required.  The decrease in power c
Idaho National Engineering Laboratory would be from shutdown of the Expended Core Facility
      Figure 5-6 shows the minimum and maximum percent change, without an expended core fa
over baseline site power consumption if a site were selected as a regional center.  At the
Savannah River Site, the power consumption increases slightly with the transport of naval 
Regionalization at the Oak Ridge Reservation would result in a small (less than 3 percent)
power demand.  The site electricity supply at each of these sites would be more than adequ
regionalization at the Nevada Test Site would increase power consumption about 13 percent 
site usage and may require additional transmission lines or another substation at the site
and K). 
      Regionalization 4B with an expended core facility onsite is illustrated in Figure 5-
requirements at each of the major DOE sites would increase with the addition of an expende
examination of naval SNF.  Power consumption at the Nevada Test Site would increase approx
percent above baseline and about 40 percent at Hanford if the processing (figure maximum) 
selected.  The storage only options (figure minimum) at the Hanford site would result in o
increase in electricity consumption.  The Nevada Test Site would require additional transm
another substation to handle additional loads.  The increased load could be handled at the
Site, and relatively minor increases could occur at the Idaho National Engineering Laborat
 

5.1.5.3 Materials and Waste Management. 

Figures 5-4 through 5-7 illustrate the effects of 
implementing the different Regionalization alternatives:  Regionalization 4A, Regionalizat
transported offsite, Regionalization 4B without an expended core facility located at the s
Regionalization 4B with an expended core facility located at the selected site.  The annua
volumes generated from SNF management activities at a nonselected site would decrease over
years, but at the selected sites the annual generation rate of waste from SNF management a
increase with implementation of the Regionalization alternative.  The construction of an e
facility at any site would also increase the annual volume of low-level waste generated. 
      The annual waste volumes generated from SNF management activities associated with 
Regionalization 4A are illustrated in Figure 5-4.  The effects of Regionalization 4A would
described for the 1992/1993 Planning Basis alternative in Section 5.1.4.3 (see Figures 5-3
      Figure 5-5 illustrates the effect of not being selected as a regional center.  In co
Decentralization and 1992/1993 Planning Basis alternatives, the annual generation rate of 
transuranic, mixed, and low-level wastes would ultimately decrease at the affected site be
inventory would be transported offsite.  However, characterization and stabilization activ
transport would generate transient increases in waste volumes. 
      The effect of being selected as a regional center without a replacement expended cor
illustrated in Figure 5-6.  Implementation of this Regionalization 4B alternative would ha
the Hanford Site and Savannah River Site as the 1992/1993 Planning Basis alternative.  The
Reservation and Nevada Test Site would generate waste from SNF management activities under
alternative.  Regionalization at either of these two sites would be expected to generate a
cubic meters (21 cubic yards) of transuranic waste and approximately 200 cubic meters (260
low-level waste annually from operating an SNF management complex. 
      Figure 5-7 illustrates the effect on annual waste volume generation of being selecte
center with the addition of an expended core facility to examine naval SNF.  The addition 
core facility would have no effect on the annual volume of high-level, transuranic, or mix
but would increase the volume of low-level waste that would have to be managed at any site
      The effects from implementing either of the Regionalization alternatives at the nava
the same as that described for the 1992/1993 Planning Basis alternatives in Section 5.1.4.
 

5.1.5.4 Radiological Impacts. 



Radiological exposures to both workers and the public for 
Regionalization 4A would to be similar to the 1992/ 
1993 Planning Basis alternative.  These are not 
discussed further in this section.  Figure 5-4 illustrates the potential latent cancer fat
within 80 kilometers (50 miles) from SNF operations at the major sites for Regionalization
      Radiological exposures to both workers and the public for Regionalization 4B would t
the 1992/1993 Planning Basis alternative if the Savannah River Site, Idaho National Engine
or Hanford Site were selected as regional sites.  Figures 5-5, 5-6, and 5-7 illustrate the
fatalities to the population within 80 kilometers (50 miles) from SNF operations for Regio
SNF is transported offsite, or if the site is selected as the regional site without and wi
facility, respectively. 
      For any of the Regionalization alternatives, the maximum estimated latent cancer fat
general population from normal operations are estimated to be 7.6  10-3 per year. 
            SNF Facility Accidents- 
            Hanford Site.  Accident risks under Regionalization 4A are the same as those f
Decentralization alternative.  The selection of the Hanford Site as the regional site woul
accident risks significantly different from those identified for the Decentralization alte
Appendix A), although higher activity under this alternative would increase the annual fre
accidents.  The probability of the cask impact and fire accident scenario was estimated to
the Hanford Site were selected as a regional site.  
      Selecting a different site as the regional site would reduce the estimated accident 
identified for the Decentralization alternative because the existing wet storage facilitie
and the amount of SNF handled at the dry storage facility would change slightly.  The acci
the dry storage cask impact and fire was estimated to be 5 in 1,000,000 such that the esti
the highest risk accident, would be 4.1  10-4 latent cancer fatalities in the general popu
operation. 
            Idaho National Engineering Laboratory.  While the consequences of potential SN
storage and handling accidents would be similar for all alternatives, the estimated freque
accidents depends on the amount of SNF handled under the alternatives.  For alternatives w
SNF is transported to another site, SNF storage and handling risks would be reduced to tho
SNF generated at the Idaho National Engineering Laboratory research reactors.  Under Regio
the consequences and risks of accidents associated with SNF storage would be the same as d
the No Action alternative (Section 5.15, Appendix B).  The consequences of fuel-handling a
be the same as described under the No Action alternative, but increased transporting and h
would result in a frequency of fuel-handling accidents about five times higher than for th
alternative (Slaughterbeck et al. 1995).  Because of the increased frequency of fuel-handl
the public from fuel-handling accidents may exceed the risk from SNF storage accidents. 
      If the Idaho National Engineering Laboratory were selected as a regional site under 
4B, the highest consequences to the offsite population result from accidents involving sto
be the same as described under the No Action alternative (Section 5.15 of 
Appendix B).  With the resumption of processing at the Idaho Chemical Processing Plant, th
accident with the highest consequence and risk to workers would be an inadvertent nuclear 
processing that has an estimated probability of 1 chance in 1,000 per year of operation.  
probability of a latent cancer fatality in a worker approximately 100 meters (330 feet) do
accident would be 3.6 x 10-3, corresponding to an estimated risk to a worker of 3.6 x 10-6
fatalities per year of operation.  The consequences of fuel-handling accidents would be th
under the No Action alternative, but increased transporting and handling of SNF results in
fuel-handling accidents about 20 times higher than for the No Action alternative (Slaughte
Because of the increased frequency of fuel-handling accidents, risk to the public from fue
may exceed the risk from SNF storage and processing accidents. 
      If the Idaho National Engineering Laboratory were not selected as a regional site un
Regionalization 4B, the consequences and risks of accidents associated with SNF storage wo
as described under the No Action alternative (Section 5.15 of Appendix B).  The consequenc
handling accidents would be the same as described under the No Action alternative, but inc
transporting and handling of SNF would result in a frequency of fuel-handling accidents ab
higher than for the No Action alternative (Slaughterbeck et al. 1995).  Because of the inc
fuel-handling accidents, risk to the public from fuel-handling accidents may exceed the ri
storage accidents. 
            Savannah River Site.  Accident risks under Regionalization 4A would be essenti
same as those for the 1992/1993 Planning Basis alternative.  The accident frequency for th
accident, a fuel assembly breach, would be expected to be about 0.44 fuel assembly breache
operation with implementation of this alternative.  The estimated risk of latent cancer fa
public, maximally exposed offsite individual, and co-located worker would be 3.7  10-3, 4.
 10-6 per year of operation, respectively. 
      The implementation of Regionalization 4B at the Savannah River Site, including the t



dry storage, wet storage, and processing followed by dry storage, would not result in acci
different from those identified for the same options under the Decentralization alternativ
Attachment A of Appendix C).  Because of an increase in the amount of SNF handled, however
frequency for some accidents would increase. 
      Under Regionalization 4B, the accident frequency for the highest risk accident, a fu
breach, would be expected to be about 0.41 fuel assembly breaches per year of operation wi
implementation of this alternative.  This results in a proportional increase in risk to th
workers.  The estimated risk of latent cancer fatalities to the general public, maximally 
individual, and co-located worker would be 3.5  10-3, 4.1  10-7, and 2.0  10-6 per year of
respectively.  With regionalization elsewhere, the highest risk accident would still be th
breach with an estimated risk approximately the same as with the No Action alternative. 
            Naval Facilities.  The accident risks associated with the implementation of th
Regionalization alternative at sites other than the Idaho National Engineering Laboratory 
detail in Attachment F of Appendix D.  That evaluation considered the accidents associated
an expended core facility and wet and dry storage facilities at the Hanford Site, Savannah
Ridge Reservation, and Nevada Test Site.  Accidents evaluated were the same set of acciden
the Decentralization alternative.  The maximum risk accidents, for either the general popu
at sites where an expended core facility might be located if they are associated with an e
are discussed under the affected sites.  
            Oak Ridge Reservation.  The Oak Ridge Reservation would not be affected by 
Regionalization 4A.  The implementation of Regionalization 4B at the Oak Ridge Reservation
expected to be similar to implementation of the Centralization alternative, except that le
requirements would be needed.  Section 5.15 (Part 3) of Appendix F indicates that the acci
would be similar for both alternatives and that it is reasonable to assume that the accide
risks described for the Centralization alternative would envelop the Regionalization alter
      A wide range of accident scenarios were considered, including accidents initiated by
events, external hazards such as aircraft crashes, and natural phenomena such as earthquak
risk SNF-related accidents identified were (a) a fuel assembly breach as a result of dropp
objects falling on the assembly, or cutting into the fuel portion of the assembly, (b) a d
severe impact that results in breach of a transport cask and fire, (d) an aircraft crash i
facility, (e) an aircraft crash into the SNF dry cell facility, (f) a wind-driven missile 
and (g) and aircraft crash into a water storage pool. 
      The highest risk to the general population would be a fuel assembly breach, with an 
frequency of 0.16 per year.  General population consequences were estimated to be approxim
2.1  10-2 latent cancer fatalities per year.  The estimated risk to the general population
the probability of occurrence of this accident, would be 3.4  10-3 latent cancer fatalitie
estimated probability of maximum latent cancer fatalities to the maximally exposed individ
6.0  10-6. 
      The dropped fuel cask accident has the maximum risk to workers with an estimated fre
than 1 in 10,000 per year.  A worker downwind of the accident was estimated to receive a d
corresponds to an estimated probability of 1.9  10-3 latent cancer fatalities.  The estima
would be 1.9  10-7 latent cancer fatalities per year. 
      Workers in the immediate vicinity of the cask drop accident could receive very high 
the doses would not result in a fatality.  For that accident, workers could be expected to
when it drops and receive both direct radiation as well as inhale airborne fission product
expected to quickly evacuate the area and thus reduce their potential radiation exposure.
            Nevada Test Site.  The implementation of Regionalization 4B at the Nevada Test
would also be expected to be similar to implementation of the Centralization alternative, 
requirements would be less.  Section 5.15 (Part 2) of Appendix F indicates that the accide
would be similar for both alternatives and that it is reasonable to assume that the accide
risks described for the Centralization alternative would envelop the Regionalization alter
      A wide range of accident scenarios were considered for the Centralization alternativ
apply to Regionalization 4B, including accidents initiated by operational events, external
aircraft crashes, and natural phenomena such as earthquakes.  The highest risk SNF-related
identified for the Nevada Test Site were a fuel assembly breach (highest risk to the gener
dropped fuel cask (highest risk to workers). 
      The fuel assembly breach is the highest risk to the general population with an estim
0.16 per year and an estimated offsite population dose corresponding to 6.6  10-4 latent c
The estimated risk to the general population, taking into account the probability of occur
accident, would be 1.1  10-4 latent cancer fatalities per year.  The potential dose to the
offsite individual would correspond to a probability of a latent cancer fatality of 1.6  1
      The dropped fuel cask accident was the highest risk accident to workers with an esti
of less than 1 in 10,000 per year.  A worker approximately 100 meters (330 feet) downwind 
would have a probability of a latent cancer fatality of 1.9  10-3.  The estimated risk to 
 10-7 latent cancer fatalities per year of operation.  



      Workers in the immediate vicinity of the cask drop accident could receive very high 
the doses would not result in a fatality.  For that accident, workers could be expected to
when it drops and receive both direct neutron and gamma radiation as well as inhale airbor
products.  Workers would be expected to quickly evacuate the area and thus reduce their po
exposure. 
            Other Generator/Storage Locations.  For Regionalization 4A and 4B, the acciden
would be expected to be similar to the accident risks under the No Action alternative. 
 

5.1.5.5 Nonradiological Accidents. 

The maximum reasonably foreseeable chemical accident 
at the Idaho Engineering National Laboratory, Savannah River Site, and other generator/sto
would be similar to those described under the No Action alternative.  An accident during t
wet storage facility at the Hanford Site could release sulfuric acid and subject workers t
health effects. 
      Two independent accidents have been evaluated to describe the maximum reasonably for
chemical accident during the operation of the expended core facility at each of its potent
release could subject workers to chemical concentrations that could cause fatalities or se
but would not subject the public to such concentrations except at potential locations on t
Reservation and adjacent to the Savannah River Site. 
 

5.1.5.6 Transportation. 

            Regionalization 4A (by fuel type)- 
            Shipments.  Under Regionalization 4A, the same SNF types would be transported 
the 1992/1993 Planning Basis alternative with differences occurring in the destinations of
on fuel type.  Onsite shipments would relocate SNF for continued safe storage or stabiliza
            Incident-Free Transportation.  For Regionalization 4A, the incident-free trans
SNF was estimated to result in total fatalities that ranged from 0.17 to 0.61 over the 40-
through 2035.  These fatalities represent the sum of the estimated number of radiation-rel
fatalities and the estimated number of nonradiological fatalities from vehicular emissions
      The reason for a range of fatalities was due to two factors:  (a) the option of usin
transport for DOE SNF (see Appendix I), and (b) different SNF management options at the Sa
Site (see Appendix C).  Navy shipments would be made using a combination of truck and rail
shipments were assumed to be made using 100 percent truck or 100 percent rail. 
      The estimated number of radiation-related latent cancer fatalities for transportatio
from 0.031 to 0.15, the estimated number of radiation-related latent cancer fatalities for
population ranged from 0.054 to 0.41, and the estimated number of nonradiological fataliti
emissions ranged from 0.052 to 0.084. 
      Onsite shipments of SNF were estimated to result in 0.0025 to 0.0034 fatalities.  Of
of SNF were estimated to result in 0.17 to 0.61 fatalities.  These fatalities also represe
estimated number of radiation-related latent cancer fatalities and the estimated number of
fatalities from vehicular emissions. 
            Transportation Accidents.  The cumulative transportation accident risks over t
operational period were estimated to be 0.0011 latent cancer fatality and 0.77 traffic fat
transported by truck.  If all SNF were transported by rail, the corresponding risks were e
0.00037 latent cancer fatality and 0.76 traffic fatality. 
      As in the 1992/1993 Planning Basis alternative, the maximum reasonably foreseeable o
transportation accident involves a rail shipment of special-case commercial SNF in a subur
zone under neutral (average) weather conditions.  The accident has a probability of occurr
10-7 per year, and the consequences are the same as those described under the 1992/1993 Pl
alternative. 
      Onsite transportation of SNF would occur under Regionalization 4A at the Hanford Sit
National Engineering Laboratory, and Savannah River Site.  The maximum reasonably foreseea
for this alternative would occur at the Idaho National Engineering Laboratory, and the pot
would be the same as those described under the No Action alternative. 
            Regionalization 4B (by geography)- 
            Shipments.  Under Regionalization 4B, the same SNF types would be transported 
the 1992/1993 Planning Basis alternative with differences occurring in the destinations of
geographical considerations.  Non-naval SNF originating from western United States locatio
entry would be transported to the Idaho National Engineering Laboratory, Hanford Site, or 
Non-naval SNF originating from eastern United States locations or points of entry would be



the Savannah River Site or Oak Ridge Reservation.  Naval SNF would not be split on an east
because the Navy would operate a facility for examining naval SNF at one of the DOE sites.
shipments at major DOE sites may relocate SNF from one facility or another for continued s
stabilization, if applicable. 
            Incident-Free Transportation.  For the six Regionalization 4B alternatives, th
free transportation of SNF was estimated to result in total fatalities that ranged from 0.
Engineering Laboratory and Oak Ridge Reservation alternative) to 0.90 (Nevada Test Site an
Reservation alternative).  The other four alternatives would result in fatalities between 
These fatalities were over the 40-year period 1995 through 2035 and represent the sum of t
number of radiation-related latent cancer fatalities and the estimated number of nonradiol
from vehicular emissions. 
      The reason for a range of fatalities was due to two factors:  (1) the option of usin
transport for DOE SNF (see Appendix I), and (2) the six regionalization alternatives.  Nav
be made using a combination of truck or rail; DOE shipments were assumed to be made using 
truck or 100 percent rail. 
      For regionalization at the Idaho National Engineering Laboratory and Oak Ridge Reser
estimated number of radiation-related latent cancer fatalities for transportation workers 
estimated number of radiation-related latent cancer fatalities for the general population 
estimated number of nonradiological fatalities from vehicular emissions was 0.059. 
      For regionalization at the Nevada Test Site and Oak Ridge Reservation, the estimated
radiation-related latent cancer fatalities for transportation workers was 0.21, the estima
radiation-related latent cancer fatalities for the general population was 0.60, and the es
nonradiological fatalities from vehicular emissions was 0.091. 
      For regionalization at the Idaho National Engineering Laboratory and Oak Ridge Reser
shipments of SNF were estimated to result in 0.0025 fatalities.  Offsite shipments of SNF 
result in 0.13 fatalities.  These fatalities also represent the sum of the estimated numbe
latent cancer fatalities and the estimated number of nonradiological fatalities from vehic
      For regionalization at the Nevada Test Site and Oak Ridge Reservation, onsite SNF sh
estimated to result in 0.0023 fatalities.  Offsite shipments of SNF were estimated to resu
These fatalities also represent the sum of the estimated number of radiation-related laten
and the estimated number of nonradiological fatalities from vehicular emissions. 
            Transportation Accidents.  Cumulative accident risks for transportation by tru
range from 0.00090 latent cancer fatalities and 0.72 traffic fatalities for regionalizatio
Engineering Laboratory and Savannah River Site, to 0.0012 latent cancer fatalities and 1.0
for regionalization at the Nevada Test Site and Oak Ridge Reservation.  Cumulative acciden
transportation by rail would range from 0.00024 latent cancer fatalities and 0.72 traffic 
regionalization at the Idaho National Engineering Laboratory and Oak Ridge Reservation, to
cancer fatalities and 0.91 traffic fatalities for regionalization at the Nevada Test Site 
Reservation. 
      As in the 1992/1993 Planning Basis alternative, the maximum reasonably foreseeable o
transportation accident would involve a rail shipment of special-case commercial SNF in a 
population zone under neutral (average) weather conditions.  The accident has a probabilit
that ranges from about 2.7  10-7 per year for regionalization at the Hanford Site and Sava
about 3.7  10-7 per year for regionalization at the Nevada Test Site and Savannah River Si
consequences would be the same for each alternative and would be the same as those describ
1992/1993 Planning Basis alternative. 
      Onsite transportation of SNF would occur under Regionalization 4B at the Hanford Sit
National Engineering Laboratory, and Savannah River Site.  The maximum reasonably foreseea
for this alternative would occur at the Idaho National Engineering Laboratory, and the pot
would be the same as those described under the No Action alternative. 
 

5.1.6 Centralization Alternative 

      Under this alternative, all stored and newly generated SNF would be transported to a
of five sites:  the Hanford Site, Idaho National Engineering Laboratory, Savannah River Si
Reservation, or Nevada Test Site.  SNF management activities at unselected sites would cea
related research and development activities would be conducted at the selected site, and t
facility would also be located there. 
      The implications of this alternative would be similar to those of Regionalization 4B
western sites, but if an eastern site were selected, considerably greater volumes of SNF w
than under any other alternative because the site would receive fuels from the Hanford Sit
National Engineering Laboratory.  Therefore, substantially larger storage facilities would
this alternative than under any other.  New facilities with the largest capacity for SNF w



Oak Ridge Reservation and Nevada Test Site because they do not now have the capacity to ac
fuels and do not currently store significant volumes of SNF.  The potential environmental 
these sites are described below. 
 

5.1.6.1 Socioeconomics. 

The Centralization alternative would result in the largest 
socioeconomic impact in terms of the number of direct jobs created (or lost) on a local ba
management activities (see Figure 5-7).  The change in site employment would range from a 
than 3 percent of total site employment at the Idaho National Engineering Laboratory to a 
of about 13 percent above existing site employment at the Nevada Test Site when an expende
were constructed at the site.  The intensity of this impact at the major DOE sites would d
whether the SNF management programs used existing personnel or required workers to move in
and (b) future actions at each site competing for the available labor pool.  Under Central
were selected, the peak in employment would occur at the Savannah River Site where an addi
workers would be required for the proposed SNF management activities, an increase of appro
percent above the projected 1995 baseline.  If  the site were not selected, the peak in em
additional 580 workers at the Hanford Site or approximately 3 percent above the projected 
either the Hanford Site, Idaho National Engineering Laboratory, or Savannah River Site wer
a central site under the Centralization alternative, there would ultimately be a reduction
to existing employment for SNF management at these sites.  This would add to the forecast 
each of these sites.  In the short term, additional jobs would be required to prepare SNF 
(see Figure 5-5).  The closure of the Expended Core Facility at the Idaho National Enginee
however, would lead to a long-term loss of jobs as well, increasing the rate of job loss a
      Sites selected as central sites would generally have increased employment over basel
Figure 5-6).  This increased direct employment would also result in an indirect increase i
surrounding communities.  At the Oak Ridge Reservation, the associated population growth c
increases in capital expenditures to meet the increased demand of housing, utilities, incl
generation, wastewater treatment, and water, transportation, and education facilities.  At
centralization activities could strain the housing market and add to school-capacity conce
centralization at the Savannah River Site or the Idaho National Engineering Laboratory, DO
potential impacts on the demand for community resources and services would be minimal.  Fo
at the Nevada Test Site, there is a potential increase in housing demand.  Overall socioec
centralization at the Nevada Test Site could be absorbed within the projected expansion of
infrastructure, public service, and real estate development. 
 

5.1.6.2 Utilities (Electricity). 

The effect on power consumption from implementing the 
Centralization alternative would be generally similar to that described for Regionalizatio
is transported offsite or where the SNF is transported to the regional site except at the 
Power consumption minimum increase would be about 8 percent over the site baseline usage a
River Site from the construction and operation of additional wet storage facilities under 
alternative.  Figures 5-8 and 5-9 illustrate the Centralization impacts for the two cases:
or not selected as the central site (compare with Figures 5-5 and 5-7).  The impacts would
those described in Section 5.1.  Thus, for example, electric power requirements with centr
Nevada Test Site would be similar to Regionalization 4B at the Nevada Test Site with a rep
expended core facility also located at that site (Figure 5-6). 
      Under the Centralization alternative at Hanford, the power consumption would rise by
3 percent if SNF were only stored and could rise as much as 40 percent if processing were 
the increase in power required for processing appears large (as a percent of baseline) whe
Savannah River Site, much of the difference would be the result of a higher Savannah River
with power consumption. 
 

5.1.6.3 Materials and Waste Management. 

The Centralization alternative would have similar 
effects at the major DOE sites to those described in Section 5.1.5.3 for the Regionalizati
Figures 5-5 and 5-7).  If a site were not selected as the central site, the annual volume 
from SNF management activities would ultimately decrease; however, transient activities to



package the fuel could be substantial.  The site selected as the central site would increa
of wastes generated from SNF management activities.  The increase in waste would not neces
proportional to the larger amount of SNF being managed onsite because the originating site
characterize and can their fuel before transport so it could be placed directly into stora
The waste volumes would be generated from transferring fuel from water pools at some sites
and canning small amounts of new fuel, and operating the expended core facility.  Figures 
the effects of not being selected as well as being selected as the central site for SNF ma
Figure 5-8.  Summary of impacts for the Centralization option if sites were not selected a
Appendix K.) 
Figure 5-9.  Summary of impacts for the Centralization option if sites were selected as a 
Input data are summarized in Appendix K.) 
 

5.1.6.4 Radiological Impacts. 

For the Centralization alternative, the radiological impacts from 
both normal operations and accidents at both the originating site and the central storage 
expected to be low and similar in magnitude.  Accident analysis for both existing and prop
storage facilities indicates that the probabilities of accidents with the potential for si
be extremely low.   
      Figure 5-7 illustrates the estimated latent cancer fatalities among the population w
(50 miles) from SNF operations at each of the major sites.  For each major site, this figu
potential impacts associated with site SNF operations with centralization at another site,
centralization at that site. 
      Accident risks from SNF activities would be principally because of handling and stor
and, therefore, would be expected to be similar for each of the centralization sites.  The
would be due to activities at the existing SNF sites necessary to prepare the SNF for tran
site. 
            SNF Facility Accidents- 
            Hanford Site.  The implementation of the Centralization alternative at the Han
would be expected to result in accident risks for some accidents slightly different from t
Decentralization alternative (Section 5.15 of Appendix A).  The amount of SNF handled at t
facility would be greater, resulting in an increase in the accident probability for the dr
and fire to approximately 8 in 1,000,000.  The estimate of risk from this, the highest ris
general population, would be 6.5  10-4 latent cancer fatalities in the general population 
The corresponding risk to an individual worker would be 7.5  10-7 potential latent cancer 
of operation. 
      Implementation of the Centralization alternative (or Regionalization 4B) elsewhere r
estimates of accident risks from those identified for the Decentralization alternative bec
storage facilities would be shut down and the amount of SNF handled at the site decreases 
accident probability for the dry storage cask impact and fire would be expected to decreas
approximately 5 in 1,000,000.  This yields an estimated accident risk to the general popul
latent cancer fatalities per year of operation.  The corresponding highest risk accident t
4.75  10-7 potential latent cancer fatalities per year of operation. 
            Idaho National Engineering Laboratory.  The implementation of the Centralizati
alternative at the Idaho National Engineering Laboratory is estimated in Section 5.15 of A
in additional accident scenarios and accident risks from those identified for the No Actio
the assumed resumption of chemical processing of SNF at the Idaho Chemical Processing Plan
consequences and risks from SNF-related accidents would be the same as  Regionalization 4B
National Engineering Laboratory is selected as a regional site. 
      The implementation of the Centralization alternative at a site other than the Idaho 
Engineering Laboratory would result in potential accident consequences and risks the same 
Regionalization 4B when the Idaho National Engineering Laboratory is not selected as a reg
            Savannah River Site.  The implementation of the Centralization alternative at 
Savannah River Site, including the three options of dry storage, wet storage, and processi
storage, is assessed in Section 5.15 and Attachment A of Appendix C to result in accidents
different from those identified for the same options under the Decentralization alternativ
increase in the amount of SNF handled, however, the accident frequency for some accidents 
      The accident frequency for the highest risk accident, a fuel assembly breach, would 
about 0.84 fuel assembly breaches per year of operation with implementation of this altern
estimated risk of latent cancer fatalities to the general public, maximally exposed offsit
located worker would be 7.2  10-3, 8.4  10-7, and 4  10-6 per year of operation, respectiv
centralization elsewhere, the highest risk accident would still be the fuel assembly breac
risk approximately the same as with the No Action alternative. 



            Oak Ridge Reservation.  The accident risks associated with implementation of t
Centralization alternative at the Oak Ridge Reservation are presented in detail in Section
Appendix F.  These accident risks are summarized under Regionalization 4B. 
            Nevada Test Site.  The accident risks associated with implementation of the Ce
alternative at the Nevada Test Site are presented in detail in Section 5.15 (Part 2) of Ap
accident risks are summarized under Regionalization 4B. 
            Other Generator/Storage Locations.  The accident risks under the Centralizatio
alternative would be expected to be the same as the accident risks under the No Action alt
 

5.1.6.5 Nonradiological Accidents. 

Abnormal operational events could result in the release of 
toxic or hazardous substances from the centralized facility or from SNF management facilit
storage/generator sites prior to the shipment of SNF to the central site.  The events that
exceed exposure guidelines would be similar to those described under the 1992/1993 Plannin
alternative. 
      Two independent accidents have been evaluated to describe the maximum reasonably for
chemical hazard during the operation of the expended core facility at each of its potentia
release could subject workers to chemical concentrations that would exceed the Emergency R
Planning Guideline value but would not subject the public to such concentrations except at
on the Oak Ridge Reservation and adjacent to the Savannah River Site. 
 

5.1.6.6 Transportation. 

            Shipments-Under the Centralization alternative, all stored and newly generated
would be transported to one of five sites:  the Hanford Site, Idaho National Engineering L
Savannah River Site, Oak Ridge Reservation, or Nevada Test Site.   
            Incident-Free Transportation-For the five Centralization alternative sites, th
incident-free transportation of SNF was estimated to result in total fatalities that range
(centralization at the Oak Ridge Reservation) to 1.7 (centralization at the Savannah River
fatalities were over the 40-year period 1995 through 2035 and represent the sum of the est
radiation-related latent cancer fatalities and the estimated number of nonradiological fat
emissions. 
      The range of fatalities was due to two factors:  (a) the option of using truck or ra
SNF (see Appendix I) and (b) the five centralization options.  Navy shipments would be mad
combination of truck and rail; DOE shipments were assumed to be made using 100 percent tru
percent rail. 
      For centralization at the Oak Ridge Reservation, the estimated number of radiation-r
cancer fatalities for transportation workers was 0.050, the estimated number of radiation-
fatalities for the general population was 0.073, and the estimated number of nonradiologic
from vehicular emissions was 0.083. 
      For centralization at the Savannah River Site the estimated number of radiation-rela
fatalities for transportation workers was 0.43, the estimated number of radiation-related 
fatalities for the general population was 1.2, and the estimated number of nonradiological
vehicular emissions was 0.11. 
      For centralization at the Oak Ridge Reservation, onsite shipments of SNF were estima
0.0023 fatalities.  Offsite shipments of SNF were estimated to result in 0.20 fatalities. 
also the sum of the estimated number of radiation-related latent cancer fatalities and the
nonradiological fatalities from vehicular emissions. 
      For centralization at the Savannah River Site, onsite shipments of SNF were estimate
0.0035 fatalities.  Offsite shipments of SNF were estimated to result in 1.7 fatalities.  
also the sum of the estimated number of radiation-related latent cancer fatalities and the
nonradiological fatalities from vehicular emissions. 
            Transportation Accidents-Cumulative accident risks for transportation by truck
would range from 0.0048 latent cancer fatalities and 1.0 traffic fatalities for centraliza
National Engineering Laboratory, to 0.0020 latent cancer fatalities and 1.44 traffic fatal
centralization at the Savannah River Site.  Cumulative accident risks for transportation b
from 0.0013 latent cancer fatalities and 0.95 traffic fatalities for centralization at the
Engineering Laboratory, to 0.0014 latent cancer fatalities and 1.19 traffic fatalities for
Nevada Test Site. 
      For centralization at either the Hanford Site or Idaho National Engineering Laborato
maximum reasonably foreseeable offsite transportation accident would involve a rail shipme



special-case commercial SNF in a suburban population zone under neutral (average) weather 
accident has a probability of occurrence of about 5  10-7 per year and the consequences wo
as those described under the 1992/1993 Planning Basis alternative. 
      For centralization at the Oak Ridge Reservation or the Nevada Test Site, the maximum
foreseeable offsite transportation accident involves a rail shipment of special case comme
urban population zone under neutral (average) weather conditions.  The accident has a prob
occurrence of about 1  10-7 per year and could result in an estimated 36 latent cancer fat
exposed population for Oak Ridge Reservation; for the Nevada Test Site, the accident would
approximately 36 latent cancer fatalities.  For comparison, the same population would be e
experience about 540,000 cancer fatalities from other causes.  The probability of this acc
under stable (worst-case) weather conditions is less than 1  10-7 per year for urban and s
probability of occurrence is 5.7  10-7 per year if the accident occurred in a rural popula
result in an estimated 2 latent cancer fatalities. 
      For centralization at the Savannah River Site, the bounding offsite transportation a
involve a rail shipment of commercial SNF in a suburban population zone under stable (wors
conditions.  The accident has a probability of occurrence of about 1.2  10-7 per year and 
estimated 55 latent cancer fatalities in the exposed population.  For comparison, the same
be expected to experience about 42,000 cancer fatalities from other causes.  The probabili
occurring in an urban population zone is less than 1  10-7 per year.  In a rural populatio
consequences would be approximately 3 percent of the suburban zone consequences. 
      Onsite transportation of SNF would occur under the Centralization alternative at the
Idaho National Engineering Laboratory, and Savannah River Site.  The bounding accident amo
sites occurs at the Idaho National Engineering Laboratory, and the potential impacts would
those described under the No Action alternative. 
      Table 5-2 summarizes the comparison of incident-free transportation fatalities for e
management alternatives.  Table 5-3 provides the comparison of transportation accident ris
SNF management alternatives. 
Table 5-2.  Comparison of incident-free transportation total fatalities for alternatives o
period. 
__________________________________________________________________________________________
                                                  Minimum(a,b)            Maximum(b,c) 
                                                    total                   total  
                                                  fatalities              fatalities  
No Action                                           0.0089                  0.0089  
                                                                                  
Decentralization                                    0.12 to 0.15          0.35 to 0.38  
                                                                                   
1992/1993 Planning Basis                            0.14                  0.45  
Regionalization 4A (fuel type)                      0.17                  0.61  
Regionalization 4B (geography)                                              
   Idaho National Engineering Laboratory and        0.15 to 0.17          0.51 to 0.53  
   Savannah Site 
   Idaho National Laboratory and Oak Ridge          0.14 to 0.15          0.53 to 0.54  
   Reservation 
   Hanford Site and Savannah River Site             0.17                  0.55 to 0.56  
   Hanford Site and Oak Ridge Reservation           0.15                  0.57  
   Nevada Test Site and Savannah River Site         0.19                  0.88  
   Nevada Test Site and Oak Ridge Reservation       0.17                  0.90  
Centralization                                                              
                                                                            
   Hanford Site                                     0.23                  1.3  
   Idaho National Engineering Laboratory            0.21                  1.1  
   Savannah River Site                              0.26                  1.7  
   Oak Ridge Reservation                            0.21                  1.6  
   Nevada Test Site                                 0.26                  1.6  
_______________________________________________  
a.  The minimum total fatalities would be associated with transport of DOE fuel by rail; n
truck (onsite) and rail (offsite).  
  
b.  Total fatalities were calculated for the 40-year period 1995 through 2035 and were the
radiation-related latent cancer fatalities for workers and the general population and the 
fatalities from vehicle emissions.  
  
c.  The maximum total fatalities would be associated with transport of DOE fuel by truck, 
both truck (onsite) and rail (offsite). 



__________________________________________________________________________________________
Table 5-3.  Comparison of estimated transportation accident risks for alternatives over th
__________________________________________________________________________________________
                                Truck Accident Risks(a)              Rail Accident Risks(a
                          ________________________________________________________________
Alternative 
                                Latent cancer                        Latent               
                                fatalities     Traffic fatalities    cancer fatalities    
__________________________________________________________________________________________
No Action                       4.1 X 10^-6    0.047                 4.1  10-6            
                                                                                          
Decentralization(b)             0.00085 to     0.20 to 1.01          0.00029 to           
                                0.00090                              0.00034  
1992/1993 Planning Basis        0.0010         0.70                  0.00035              
Regionalization 4A (fuel type)  0.0011         0.77                  0.00037              
                                                                               
Regionalization 4B (geography)                                                            
                                                                                          
   Idaho National Engineering   0.00090        0.72                  0.00034              
   Laboratory and Savannah River  
   Site 
   Idaho National Engineering   0.00095        0.73                  0.00024              
   Laboratory and Oak Ridge  
   Reservation 
   Hanford Site and Savannah    0.0013         0.84                  0.00075              
   River Site 
   Hanford Site and Oak Ridge   0.0013         0.81                  0.00050              
   Reservation 
   Nevada Test Site and Savannah0.0012         0.99                  0.00045              
   River Site 
   Nevada Test Site and Oak     0.0012         1.00                  0.00035              
   Ridge Reservation 
Centralization                                                                            
                                                                                          
   Hanford Site                 0.0050         1.10                  0.0013               
   Idaho National Engineering   0.0048         1.00                  0.0013               
   Laboratory 
   Savannah River Site          0.0020         1.44                  0.00080              
   Oak Ridge Reservation        0.0017         1.35                  0.00055              
   Nevada Test Site             0.0050         1.33                  0.0014               
_______________________________  
a.  Assumes SNF shipments would be 100 percent by truck or 100 percent by rail, except for
by both truck (onsite) and rail (offsite).  
  
b.  Range of values in each column for the Decentralization alternative reflects the diffe
SNF. 
__________________________________________________________________________________________
 

5.2 Issues Not Discussed In Detail 

      This section discusses potential impacts for issues that are not discussed in detail
are small and do not distinguish among alternatives, but about which the public may have g
interest. The discussion for each discipline generally concentrates on sites and alternati
the largest expected impacts, demonstrating that the environmental consequences for that d
are not of sufficient importance to be given strong consideration in the programmatic deci
process. 
 

5.2.1 Land Use 

      The proposed alternatives would not result in major impacts on land use at either th
the naval sites. The largest amount of land that would be disturbed at any of the DOE site



53 hectares (130 acres) at the Hanford Site. This would occur under the Centralization alt
and would take less than 0.5 percent of the land at that site. Less than 6.5 hectares (16 
would be required at the naval sites for the No Action alternative for the storage of SNF 
and no additional land outside of the existing sites would be required. At all SNF sites, 
would be located near existing facilities or new facilities would be built on previously d
industrialized land. Additional land might be required for infrastructure and buffer zones
SNF management facility is required. Because less than 0.5 percent of the land at any of t
sites would be needed and the current land we at the naval sites would not change, land us
determined not to be a discriminating factor (discriminator) among sites or alternatives a
considered further in this volume, Detail on land we impacts is presented in Appendices A
through F. The EIS does not explicitly consider land that is currently used for SNF operat
land that might or might not be made available for other uses under some alternatives. 
 

5.2.2 Cultural Resources 

      Cultural, archaeological, historic, and architectural resources are defined as prehi
historic sites, districts, structures, and evidence of human use that are considered impor
culture, subculture, or a community for scientific, traditional, religious, or other reaso
      Most of the major DOE sites and some of the naval sites contain areas of archaeologi
cultural, or historical interest. Direct impacts to archaeological resources would be asso
ground disturbance activities. Indirect impacts would result from improved visitor access,
land status, or other actions that would limit future scientific investigation. Although t
sites have not been surveyed completely, the locations for the construction of proposed ne
have generally been evaluated for their cultural importance. No known cultural resources w
affected by construction under any of the proposed alternatives. Specific surveys would be
before beginning any construction to determine the impacts to cultural resources. As descr
Section 5.7.3, if cultural resources (for example, prehistoric or historic artifacts) were
during construction, earth-moving activities would stop and the State Historic preservatio
would be contacted immediately. If Native American or Native Hawaiian resources were to be
involved, their leaders would also be contacted. Impacts to cultural resources were determ
be an important discriminator among sites and alternatives; therefore, they are not consid
in this chapter. Details on cultural impacts are given in Appendices A through F. 
 

5.2.3 Aesthetic and Scenic Resources 

      At all DOE sites, any proposed new SNF management facilities would be located far fr
areas with public access. Where new facilities would be visible to the public, similar fac
already visible. At naval sites, SNF storage locations would be located at existing indust
Aesthetic and scenic resources would not be significantly affected by SNF management activ
are not considered further in this chapter. Discussion of impacts on aesthetic and scenic 
contained in Appendices A through F. 
 

5.2.4 Geologic Resources 

      None of the sites has known significant geologic resources that would be affected by
alternatives. Except for the potential existence of gold, tungsten, and molybdenum at the 
Test Site, geologic resources at the candidate sites consist of surficial sand, gravel, or
that have low economic value. The alternatives that involve constructing new facilities wo
in disturbing or extracting surface deposits to construct the facilities. New construction
increase the use of surface deposits (that is, sand and gravel deposits), but because of t
volume of these materials on the sites, the impact is expected to be small. 
      All the major DOE sites have experienced earthquakes; however, they are located in a
with low to moderate seismic potential with respect to more seismically active areas in th
States (Algermissen et al. 1982, 1990). Because any new facility would be constructed to m
current seismic design criteria for a given area, seismic concerns are not a discriminatin
among sites. Details on site geology are provided in Appendices A through F. 
 

5.2.5 Air Quality 



      SNF management activities under some alternatives would result in slightly increased
of pollutants to the atmosphere. At the major DOE sites, the projected emissions from SNF
management activities would not contribute to nonattainment of state or Federal standards.
would be no impact on nonradiological ambient air quality at the naval sites (Appendix D).
Construction activities at several different sites are expected to cause short-term, minor
fugitive dust emissions, but the use of standard dust suppression techniques would be expe
minimize this problem. These particulate emissions could temporarily affect visibility in 
areas but would not cause nonattainment of state or Federal standards. Because SNF managem
activities would not be expected to cause either radiological or nonradiological air quali
exceed state or Federal standards at any site for any alternative considered, or to signif
air quality in any other respect, air quality impacts are not discussed further in this ch
potential radiological impacts on health are discussed in Section 5.1. The computer models
evaluating air quality impacts, and detailed results are discussed in Appendices A through
 

5.2.6 Water Resources 

      The proposed alternatives would have small impacts on water resources at each of the
candidate sites. Compared with existing activities at all proposed SNF sites, additional w
consumption would be minor and would relate primarily to the increased demand of a larger 
force because SNF water pools use recycled water. The maximum increase of water usage over
baseline at any candidate site would be approximately 5 percent. There would be net increa
employment at the Oak Ridge Reservation, and the Nevada Test Site; however, water resource
would not be expected to be appreciably affected under any alternative. Nevertheless, at t
Test Site, where available water is limited, a cumulative water supply impact is possible.
of groundwater withdrawal from the Frenchman Flat hydrographic area at the Nevada Test Sit
support a proposed SNF facility on groundwater yields are unknown and require additional s
The Frenchman Flat hydrographic area is part of the Ash Meadows sub-basin whose perennial 
has greatly exceeded its annual water withdrawals. Some potential also exists for minor, s
impacts of sedimentation during construction at the Oak Ridge Reservation and the Savannah
Site. 
     
      Storing SNF in water pools creates a potential for radiological groundwater contamin
through undetected leaks or accidents that breach containment systems. Releases to groundw
caused by accidental minor breaches of leak containment systems are very small compared wi
accidental minor releases, which are presented in Appendices A through F under Occupationa
Public Health and Safety. Water resources are discussed in detail in Appendices A through 
 

5.2.7 Ecological Resources 

      The major DOE sites under consideration are located on large reservations that are 
predominantly "natural." The naval sites, on the other hand, are generally much smaller wi
significant industrial infrastructure. Similarly, the majority of the other generator and 
are in urban or suburban settings, where natural flora and fauna are limited to species th
developed a tolerance to human activities. Therefore, the largest impacts to ecological re
expected to occur at the five major DOE sites where undisturbed or semi-disturbed natural 
be converted to industrial activity. Under any of the alternatives involving the construct
facilities at DOE sites, individuals or small populations of some wildlife species may be 
displaced, or destroyed. 
      The development of new DOE facilities would affect some natural habitats. The size o
areas affected would be small in relation to the size of the sites and the size of remaini
habitats. The type of habitats affected would vary but would be typical of the regional ar
the sites are located. The habitat losses would probably not affect any threatened or enda
species or critical habitats with the possible exception of the proposed facilities at the
Site and the Hanford Site. At the Nevada Test Site, the proposed SNF facilities could be c
within the range of the desert tortoise, a federally listed threatened species. At the Han
construction related to SNF management could result in a habitat loss up to 28 hectares (7
Federal and state-listed candidate species (for example, loggerhead shrike, sage sparrows,
owls, pygmy rabbits). As described in Section 5.7.7, mitigation plans would be developed i
consultation with the appropriate agencies if any threatened or endangered species were id
the project site. Habitat fragmentation is not expected because new facilities would be co
adjacent to existing facilities. Because minor impacts to ecological resources would occur



for all alternatives involving construction, ecology was not considered a significant disc
among sites and, therefore, is not discussed further in this chapter. Appendices A through
a detailed discussion of ecological impacts. 
 

5.2.8 Noise 

      The construction of SNF management facilities at any of the sites would generate noi
consistent with light industrial activity. However, at the major DOE sites, noise generate
does not propagate offsite at levels that would affect the general population. Noise at th
is primarily from truck and car traffic, shiploading, and diesel-powered equipment. Noise 
analyses at the naval sites indicate that noise from construction or operation of faciliti
cause the ambient noise levels to exceed U.S. Environmental Protection Agency or state gui
Construction would occur at the naval sites under the No Action and Decentralization alter
Noise impacts would be expected to be comparable at the major DOE sites for all alternativ
for the No Action alternative, which does not involve construction of new facilities. Beca
new facilities would be located in industrialized areas, however, no impacts are expected.
noise impacts would be minor and do not differentiate among the sites or the alternatives,
considered further in this chapter. Details on the noise impact analyses are provided in A
through F. 
 

5.2.9 Utilities and Energy 

      New facilities (or the restarting of idle facilities) would result in increased dema
power, and sewage. The greatest resource requirements would result from the implementation
Centralization alternative. Based on available data, the increased water usage would range
than 1 percent at the Idaho National Engineering Laboratory to a maximum of less than 5 pe
above existing site usage at the Savannah River Site. Electricity requirements are discuss
Section 5.1. The increase in sewage generation resulting from implementation of the altern
would range from less than 1 percent at the Idaho National Engineering Laboratory to a max
9 percent at the Savannah River Site. A central sewage treatment system would have to be 
constructed for the SNF facilities at the Nevada Test Site under the Regionalization and C
alternatives if the Nevada Test Site were selected as a regional or central site. The exis
capacities at all sites could manage the estimated changes in utility usage rates for wate
Appendices A through F provide details on utilities and energy consumption. 
 

5.3 Cumulative Impacts 

      A cumulative impact on the environment results from the incremental impact of the ac
when added to other past, present, and reasonably foreseeable actions. "Other" actions inc
projects at the potentially affected sites not related to SNF management, as well as proje
by other Government agencies, private businesses, or individuals. This type of an assessme
important because significant cumulative impacts can result from several smaller actions t
themselves do not have significant impacts. The programmatic cumulative impacts from the 
implementation of the DOE SNF Management Program are discussed in Section 5.3.1. The 
site-specific cumulative impacts are described in Section 5.3.2. 
 

5.3.1 Programmatic Cumulative Impacts 

      On a nationwide basis, the implementation of any of the SNF Management Program 
alternatives would not be expected to significantly contribute to cumulative impacts. Ther
a small change in regional employment, little use of nonrenewable resources, low radiologi
emissions, and a low rate of radioactive waste generation. Under most alternatives, subalt
and options, the activities required for SNF management would be very small in comparison 
non-SNF-related activities already underway at almost all sites where SNF would be stored.
those alternatives where there would be large changes in nonrenewable resource use at one 
sites (Regionalization by geography or Centralization), on a national scale, increases at 
regional or central site would be compensated for by changes at nonselected sites, so the 
very small. 



      Reasonably foreseeable projects that could contribute to cumulative impacts are iden
each of the DOE and naval sites in Appendices A, B, C, D, and F. For the major DOE sites, 
projects are primarily associated with environmental restoration and waste management acti
of the priorities being given to site management, and are being covered by the Waste Manag
Programmatic EIS and site-specific EISs. It is expected that SNF management activities wou
consistently smaller impacts than the environmental restoration and waste management activ
that the overall impact of SNF management would not contribute significantly to cumulative
on either a regional or a nationwide basis. 
      The transport of DOE and naval SNF over highways and railways is only one of the sou
of radiological dose to the general public. The potential transport of commercial SNF for 
a repository, assumed to be in Nevada for purposes of analysis, the proposed transport of 
wastes to the Waste Isolation Pilot Plant in New Mexico, and the expected transport of rad
used in medicine and other activities all would contribute to public exposures. Available 
data and projected future doses are summarized in Appendix I. 
      During analysis, the potential for significant cumulative impacts to other resources
considered; none were found. Cumulative impacts are described qualitatively because progra
considerations do not require detailed information that depends on specific facility locat
More detailed cumulative effects analysis will be performed for any actions that are propo
course of implementing programmatic SNF management decisions. 
 

5.3.2 Site-Specific Cumulative Impacts 

      All of the sites contain facilities unrelated to SNF that may continue to operate th
duration of the SNF interim management program (approximately 40 years). Impacts from both
construction and operation of SNF facilities would be cumulative with the impacts of exist
planned facilities or actions such as environmental restoration and waste management activ
unrelated to SNF. Cumulative effects involving site-specific projects that are planned to 
simultaneously with SNF management activities at the major DOE sites are discussed in the 
appendices. Not all planned facilities were factored into the assessment of cumulative imp
pending funding approval or resolution of DOE policy issues. 
      The following sections discuss cumulative impacts to those environmental resources i
in Appendices A through F. During analysis, the potential for significant cumulative impac
environmental resources (that is, geologic resources, aesthetic and scenic resources, and 
resources) was evaluated; none were found. 
 

5.3.2.1 Land Use. 

Implementation of any of the SNF alternatives at the major DOE sites 
would have a minimal cumulative impact with respect to either the available land onsite or
continued mission of the sites. The largest proportion of any site that would be required 
sitewide activities is less than 1 percent of the total site area. 
 

5.3.2.2 Socioeconomics. 

Depending on the economic status and outlook for an area, SNF 
activities coupled with other actions have the potential to strain or overburden the socio
resources of certain areas, particularly if either the Regionalization or Centralization a
selected with an expended core facility located at the site. For example, these cumulative
could contribute to housing shortages, the need for additional schools, and increased dema
utilities and transportation. 
      Each site is anticipating an overall decline in site employment over the next few ye
therefore, the existing work force could be reassigned to SNF management activities. Howev
was assumed that the construction activities associated with the proposed SNF management 
alternatives would require the in-migration of construction workers. Although these constr
activities are short-term with a duration of a few years, when addressed cumulatively with
reasonably foreseeable activities, there could be a socioeconomic impact in the communitie
surrounding the Hanford Site, Nevada Test Site, and Oak Ridge Reservation. For example, at
Hanford Site cumulative employment, housing requirements, and needs for schools would incr
to 1 percent over those based on present Hanford employment for SNF management activities 
     



      Impacts to socioeconomic resources associated with the implementation of proposed SN
actions at the Idaho National Engineering Laboratory, Savannah River Site, naval sites, an
generator sites are not expected to be sufficient to have a cumulative effect on the regio
infrastructure within each site's region of influence. 
 

5.3.2.3 Air Quality. 

The available data in Appendices A through F indicate that the 
cumulative air emissions from the Savannah River Site, Idaho National Engineering Laborato
naval sites, including those from the proposed SNF management alternatives, would not exce
limits for nonradioactive air pollutants and would not threaten to exceed the limits for n
pollutants or the 40 CFR Part 61 limit of 0.01 rem (10 millirem) per year for radioactive 
 

5.3.2.4 Water Resources. 

Based on data available in Appendices A through F, the 
implementation of any of the SNF alternatives at the major DOE sites would result in minim
cumulative impacts to water resources under normal operations. The proposed SNF facilities
related management operations are designed to generate no liquid releases of wastewater to
subsurface or water resources containing radiological constituents or hazardous chemicals.
facilities would be constructed using state-of-the-art technologies, including secondary c
and leak detection and water balance monitoring equipment. Liquid effluent discharges from
activities will be monitored for the presence of radioactive and chemical constituents and
suitable for land disposal as required under Federal and State regulations. 
      Water usage from SNF activities would also have a small cumulative effect on overall
quantities of water available at the major DOE sites. The maximum increase over baseline w
would be approximately 5 percent for any of the proposed locations. 
 

5.3.2.5 Biotic Resources. 

Construction of the proposed SNF facilities in addition to other 
planned activities could disturb as much as 9 hectares (24 acres) of terrestrial habitat a
Site and as much as 13 hectares (31 acres) of previously disturbed land at the Idaho Natio
Engineering Laboratory. No impacts to biotic resources would be expected at the Savannah R
Site or Oak Ridge Reservation. However, construction activities at the Nevada Test Site an
Site could result in habitat loss for either Federal and state candidate species or federa
threatened species. For example, at the Hanford Site the Cumulative impact from planned ac
including construction related to SNF management could result in habitat loss for Federal 
candidate species (for example, loggerhead shrike, sage sparrows, burrowing owls, pygmy ra
At the Nevada Test Site, the proposed SNF facilities would be constructed within the range
desert tortoise, a federally listed threatened species. Therefore, the proposed SNF manage
activities in addition to other planned actions could result in a small cumulative loss of
desert tortoise. 
 

5.3.2.6 Occupational and Public Heath. 

The sources of radiation exposure to 
individuals consist of natural background radiation from cosmic, terrestrial, and internal
sources; medical radiation; and radiation from manmade sources, including consumer and ind
products, nuclear facilities, and weapons test fallout. At the Savannah River Site, for ex
natural background radiation contributes about 82 percent of the dose received by an avera
of the population within 80 kilometers (50 miles) of the site, medical exposure accounts f
15 percent of the annual dose, and the combined doses from weapons test fallout, consumer 
industrial products, and air travel account for approximately 3 percent. DOE nuclear facil
Savannah River Site account for less than 0.1 percent of the total radiation exposure. 
      The radiological impacts from SNF management operations are exposures to both worker
the general public from normal operations and the risk of additional radiation exposures d
accidents. The major concerns with these exposures are whether the doses are sufficient to
immediate harm and bow much they will increase the probabilities, among the exposed popula



latent cancer fatalities, nonfatal cancers, and genetic effects. Of further concern is tha
management-related exposures are in addition to those exposures and risks affecting the sa
and members of the general public from other sources. The cumulative impact of both the 
SNF-related increment and other possible sources is also a concern. 
             Cumulative Impacts to the General Public-The principal regulatory limit 
affecting emissions from DOE and naval sites is the Clean Air Act standard (40 CFR Part 61
Subpart H for DOE; Subpart I for the Navy) for airborne radionuclide emissions from DOE fa
This rule limits airborne emissions to those amounts that would not cause any member of th
to receive in any year an effective dose equivalent of more than 0.01 rem (10 millirem) pe
Implementation of any of the alternatives at any of the sites is not expected to result in
releases exceeding this limit. The naval sites have demonstrated to the U.S. Environmental
Agency that, at 0.0001 rem (0.1 millirem) per year, they are at 1 percent of the limit and
SNF management facilities is not expected to change that conclusion. Data available for ea
sites (see Appendices A through F) indicate that over the 40-year planning period, the cum
radioactive emissions from the existing, the potential SNF management activities, and reas
foreseeable future site activities at any of the sites would not be expected to result in 
latent cancer fatality among the general population surrounding the site, except for the O
Reservation. With centralization at the Oak Ridge Reservation, operation of the proposed S
management facilities over their expected 40-year lifetimes is estimated to result in a to
dose of approximately 2,500 person-rem. This equates to approximately two latent cancer fa
over the period. 
             Cumulative Impacts on the Site Work Force - The cumulative impact of 
selection of either of the alternatives coupled with the existing and reasonably foreseeab
the potential to increase the radiological exposure to workers at the sites transporting a
the SNF. For both the transporting and receiving sites, the routine exposure to the worker
expected to increase because much of the dose to the workers is associated with SNF handli
operations. 
      Because occupational worker exposures are easily monitored and controlled to levels 
of 10 or more below the current standards, the overall average exposure per worker is expe
remain approximately constant at each of the SNF transporting and receiving sites with eac
alternatives. However, with options that involve more SNF activities, the number of SNF-re
workers is expected to increase, thus increasing the collective radiation dose to the site
As reported in Appendices A through F and summarized in Appendix K, the increases in colle
dose to the work force varies from site to site and with the alternatives. At the Oak Ridg
Reservation, for example, the increases due to SNF-related actions range to 3,200 person-r
the 40-year planning period. The maximum SNF-related increase is equivalent to approximate
additional latent cancer fatality among the workforce. 
 

5.3.2.7 Transportation. 

             Radiological Impacts - Table 5-4 summarizes the existing and reasonably 
foreseeable actions assessed to determine the cumulative impact for transportation for the
alternatives. The cumulative radiological impacts of incident-free transportation of SNF a
in terms of radiation-related latent cancer fatalities. These results are summarized in Ta
more details are contained in Appendix I. Over the 93-year period from 1943 through 2035, 
number of radiation-related latent cancer fatalities was estimated to be 290, or approxima
latent cancer fatalities per year. General transport of radioactive material accounted for
90 percent of these radiation-related latent cancer fatalities. The radiation-related late
fatalities would be indistinguishable from other cancer fatalities and would be 0.001 perc
total number of cancer fatalities that would be expected to occur. The radiation-related l
fatalities associated with the alternatives evaluated in this EIS would be 5 x 10^-6 perce
number of cancer fatalities that would be expected to occur. 
             Traffic Accident Impacts - Fatalities involving the transport of radioactive
materials for 1971 through 1993 were surveyed based on data in the Radioactive Material In
Report database. This database contains information on radioactive materials transportatio
__________________________________________________________________________________________
Table 5-4. Other activities included for assessment of cumulative impacts for transportati
__________________________________________________________________________________________
                  Activity                                Description 
__________________________________________________________________________________________
Existing activities: 
   Historical shipments                    Historical shipments of SNF, Hanford Site, 
                                           Idaho National Engineering Laboratory, 



                                           Savannah River Site, Oak Ridge Reservation, 
                                           and Nevada Test Site 
   General transportation                  Nationwide transport of radioactive materials 
                                           for medical, industrial, fuel cycle, and dispos
                                           purposes 
Reasonably foreseeable activities: 
   Geologic repository                     Shipments of commercial SNF and defense 
                                           high-level waste to the geologic repository at
                                           Yucca Mountain, Nevada 
   Waste Isolation Pilot Plant             Shipments of transuranic waste to the Waste 
                                           Isolation Pilot Plant at Carlsbad, New Mexico 
                                           (including a 5-year Test Phase and 20-year 
                                           Disposal Phase) 
   Submarine reactor compartments          Shipments of reactor compartments from Puget 
                                           Sound Naval Shipyard to Hanford 
   Return of isotope capsules              Shipments of cesium-137 isotope capsules to the
                                           Hanford Site 
   Uranium billets                         Shipment of low-enriched uranium billets from 
                                           the Hanford Site to the United Kingdom 
__________________________________________________________________________________________
Table 5-5. Summary of transportation radiological cumulative impacts. 
__________________________________________________________________________________________
                                        Occupational latent   General population latent 
         Category of shipment(a)         cancer fatalities      cancer fatalities 
Projected SNF shipments for all 
alternatives 
       Truck                              0.00060 to 0.40        0.00017 to 1.2 
       Train                              0.00060 to 0.060       0.00017 to 0.085 
 Historical SNF(b)                        0.080                  0.055 
 General transportation (1943 to 2035)(c) 120                    140 
Reasonably foreseeable actions(d) 
       Truck                              4.4                    25 
       Train                              0.33                   0.85 
 Total cancer fatalities(c)               130                    160 
---------------------------- 
 a. See Table 54 and Appendix I for more details. 
 b. Shipments to Hanford Site, Idaho National Engineering Laboratory, Savannah River Site,
 Ridge Reservation, and Nevada Test Site. Includes transport of naval SNF to the Idaho Nat
 Engineering Laboratory. 
 c. Shipments are a combination of truck and train. 
 d. Shipments to the geologic repository, the Waste Isolation Pilot Plant, and shipments o
 submarine reactor compartments, isotope capsules, and uranium billets 
 e. Numbers may not sum due to rounding. 
__________________________________________________________________________________________
and accidents from the U.S. Department of Transportation, U.S. Nuclear Regulatory Commissi
DOE, state radiation control offices, and media coverage. From 1971 through 1993, 21 traff
accidents involving 36 fatalities have occurred. These fatalities resulted from traffic ac
were not associated with the radioactive nature of the cargo. No radiological fatalities b
transportation accidents have ever occurred in the United States. During the same time per
1,000,000 persons were killed in traffic accidents in the United States. 
      For the alternatives evaluated in this EIS, about one traffic accident fatality was 
occur. During the 40-year time period from 1995 through 2035 evaluated in this EIS, approx
1,600,000 persons would be killed in traffic accidents in the United States. 
 

5.3.2.8 Energy/Utilities. 

Under certain SNF management alternatives, energy or utility 
requirements for SNF management in combination with other present for future projects, cou
or exceed the existing capacity at a site. The existing energy and capacity would be adequ
SNF management alternatives at all sites with the possible exception of the Hanford Site a
Nevada Test Site. 
      If all SNF were transported to the Hanford Site under the Centralization alternative
existing utilities, including water mains, power lines, sewage facilities, and telephone l



need to be extended to the project area. If the Centralization alternative was implemented
to other power-intensive activities (for example, operating a vitrification plant), existi
might be inadequate based on current consumption. 
      If the Centralization alternative were implemented at the Nevada Test Site, addition
transmission lines might need to be constructed. In addition, a sewage treatment facility 
management facility would have to be constructed at the Nevada Test Site if SNF management
activities were implemented under the Regionalization and Centralization alternatives. Wat
at the Nevada Test Site have been developed from local groundwater sources within the Ash 
Sub-basin. Existing withdrawals of groundwater from this sub-basin may have already exceed
localized perennial yield (Appendix F). SNF management facilities at this site may result 
for additional water. 
 

5.3.2.9 Waste Generation. 

Waste volumes generated from SNF management activities   
depend on the alternative chosen. In general, the Regionalization and Centralization alter
the Idaho National Engineering Laboratory, and the alternatives at the Savannah River Site
processing, would result in the largest cumulative impact on waste generation. Under some 
the total increase in waste generation could be four times the current facility baseline a
construction of additional facilities. 
      To evaluate the adequacy of existing storage capacity, waste volumes generated from 
management alternatives were compared with current generation rates at the major DOE sites
Navy sites, the rate of low-level waste generation would be small and not stress existing 
mixed, transuranic, or high-level waste would be generated from SNF activities at the Navy
(Appendix D). 
      At the major DOE sites, increased low-level waste generated from SNF management acti
would range from about 1 percent above baseline generation rates at the Oak Ridge Reservat
approximately four times above baseline at the Savannah River Site for centralization and 
options, respectively. Adequate storage capacity exists at all sites except at the Idaho N
Engineering Laboratory, where beyond the year 2005 low-level waste storage capacity may be
strained (Appendix B). 
      The increased volume of transuranic waste that could be generated from SNF managemen
activities could exceed 100 percent above baseline at the Idaho National Engineering Labor
Savannah River Site, Oak Ridge Reservation, and Nevada Test Site based on centralization a
processing options. This percentage is high at both Nevada Test Site and the Oak Ridge Res
because neither of these sites is currently generating transuranic waste and because both 
projected that future transuranic waste volumes will only be produced by SNF management ac
However, adequate storage capacity exists at both sites. 
      The volume of high-level waste generated from SNF management activities has been est
to range from approximately 21 percent to greater than 100 percent above current site base
generation rates at the Idaho National Engineering Laboratory and the Savannah River Site,
respectively. Again, the percentage is high at the Savannah River Site because essentially
high-level waste is currently being generated onsite, but with processing approximately 2 
per year of high-level waste could be generated. Adequate storage capacity exists at the s
high-level waste would be generated at either the Nevada Test Site or the Oak Ridge Reserv
 

5.4 Adverse Effects That Cannot Be Avoided 

      Adverse impacts would result, no matter the alternative, from radiation exposure ass
with maintaining facilities that are at or near the end of their design life, until comple
construction of new facilities. However, these exposures would be kept within applicable r
requirements and other applicable guidelines and would be controlled to levels that are as
reasonably achievable. Implementation of any alternative except the No Action alternative 
increase the volume of radioactive waste, in particular, low-level waste generated at the 
sites. Under the action-based alternatives, where SNF is transported to other sites, there
small increased potential for exposure to the general population when the SNF is in transi
      Under the No Action alternative, there would be several adverse effects that could n
avoided. These include the continuation of the environmentally degraded state of the three
DOE sites because existing facilities would deteriorate further. Naval and research reacto
would be stored near population centers, potentially increasing the consequences of an SNF
or management accident. This alternative also presents a greater personnel requirement for



SNF interim storage facilities. (Under other alternatives, the apparently higher personnel
would be for additional management activities that would not be done under the No Action 
alternative - they are not just related to storage facilities.) In addition, the shutdown 
reactors that could not store SNF onsite would result in the loss of several hundred react
and research positions. 
      Under Regionalization 4B and Centralization alternatives, one or more major DOE site
would transport all its SNF to another major DOE site, the facilities at the transport sit
shut down, and facilities at the receiving site(s) would be built. This would cause the re
many jobs associated with SNF management and duplicate some existing facilities. While new
facilities are generally required at each DOE site under many alternatives, there are exis
that can be used for storage at major sites that would be shut down prior to the end of th
design life. 
      The construction and operation of any of the facilities under consideration for stor
would result in some adverse impacts to the environment. Although location-dependent, chan
project design and other measures (for example, sound engineering practices during constru
would eliminate, avoid, or minimize these impacts. In general, most of the adverse impacts
of short duration and would result from the construction of proposed facilities. For examp
atmospheric emissions, fugitive dust, sediment runoff, and solid waste would be expected t
during construction. Section 5.7 discusses potential mitigation measures that could be use
or minimize impacts to the environment. See Appendices A through F for site-specific discu
adverse effects that cannot be avoided. 
 

5.5 Relationship Between Short-Term Use of the Environment 

           and the Maintenance and Enhancement of Long-Term Productivity 
      The implementation of any of the SNF management alternatives would cause some advers
impacts to the environment and permanently commit certain resources. This section describe
relationship between short-term influences from the implementation of an SNF management 
alternative and the associated long-term effects. 
      The proposed alternatives for SNF management would require the short-term use of mul
resources; for example, energy, materials of construction, and labor to achieve the object
securing SNF to minimize the risk to workers, to the public, and to the environment. For e
no action were taken, degradation of the fuel and SNF facilities would occur with the pote
releases to the environment. Releases to the environment could contaminate land near the p
storage, thereby reducing the potential future use. By consolidating and containing the SN
specific locations, the potential for impacting the environment would be reduced at the ot
locations. After the implementation of a comprehensive SNF management strategy, those area
currently used for SNF management could be released to allow other productive use, such as
research or technology development. 
      The premature shutdown of research reactors due to a lack of sufficient SNF interim 
space under the No Action alternative could have an impact upon the national and regional
communities in which they are located. Most of these reactors are the only regional source
radiopharmaceuticals and often they are important centers of medical and biological resear
sites where these reactors are located, many of them universities, are unique training fac
students in many fields of research and development: materials science, environmental scie
physics, biology, and electronics. 
      In the medical arena, research reactors have proven to be vital to cancer therapy, d
imaging, studies of the biological effects of radiation, and other important medical appli
Demand for medically important radioisotopes would not decrease merely because the source 
off. The continued demand for radioisotopes would be met by placing orders with remaining
reactors, which may be farther away from the place where they are needed. Many medically 
important isotopes (for example, iodine-131) have such short half-lives that the amount tr
must include enough to allow for radioactive decay during shipment. Therefore, shutdown of
would result in the need to produce and transport larger quantities of radiopharmaceutical
      Shutdown of research reactors could produce an impact on commercial enterprises that
engaged in the doping of silicon crystals through neutron irradiation. The doped silicon c
widely used in electronic components such as the computers used in automobile engines. 
      Graduates trained at these facilities contribute to a wide variety of nuclear indust
Government agencies involved with (a) monitoring nuclear technology, for example, regulato
agencies, Federal and international inspections, (b)hardware for inspections, and (c) remo
monitoring. 
      Development of new SNF interim management facilities would commit lands to those use
from the time of construction through cessation of operations. At that time, these facilit



converted to other uses or decontaminated, decommissioned, and the site restored to its or
use. Existing SNF management facilities could also be converted to other uses or the lands
following their decommissioning. 
      See Appendices A through F for site-specific discussions on the relationship between
short-term use of the environment and the maintenance and enhancement of long-term product
 

5.6 Irreversible and Irretrievable Commitment of Resources 

      The irreversible and irretrievable commitment of resources resulting from the constr
operation of SNF management facilities would involve materials that could not be recovered
recycled, or resources that would be consumed or reduced to unrecoverable forms. For examp
construction and operation of an SNF facility at any of the locations under consideration 
consume irretrievable amounts of electrical energy, fuel, construction materials, and misc
chemicals. Some construction materials are recyclable and, therefore, should not be consid
irreversible and irretrievable commitments of resources. Furthermore, some of the resource
be irretrievable because of the nature of the commitment or the cost of reclamation. For e
human resources used for the construction and operation of the proposed SNF facilities wou
irretrievably lost since these resources would be unavailable for use in other work activi
the whole, however, SNF management is not particularly resource intensive. See Appendices 
through F for site-specific discussions on irreversible and irretrievable commitments of r
 

5.7 Potential Mitigation Measures 

      This section summarizes measures that D0E(a) could implement to avoid or reduce impa
the environment. Possible mitigation measures are generally the same for all alternatives 
summarized by resource category below. Although the environmental effects described in 
Sections 5.1 through 5.3 may not require mitigation, the range of potential mitigation act
described below. For all sites, impacts to land use and aesthetic and scenic resources wou
therefore, mitigation measures for these attributes would not be required. 
 

5.7.1 Pollution Prevention 

      Implementation of the SNF management alternatives would generate waste with the pote
for releases to air and water. To control both the volume and toxicity of waste generated 
reduce impacts on the environment, pollution prevention practices would be implemented. 
      DOE is responding to Executive Order 12856, Federal Compliance with Right to Know La
and Pollution Prevention Requirements, and associated DOE orders and guidelines by reducin
use of toxic chemicals; improving emergency planning, response, and accident notification;
encouraging the development and use of clean technologies and the testing of innovative po
prevention technologies. Pollution prevention programs have been implemented at each site.
Program components include waste minimization, source reduction and recycling, and procure
practices that preferentially procure products made from recycled materials. Portions of t
prevention program have been implemented at the existing DOE and naval sites for nearly 10
For example, the waste minimization program at the Savannah River Site has decreased the a
all waste types generated by material substitutions. 
      Implementation of the pollution prevention plans minimizes the amount of waste gener
during SNF management activities. 
 

5.7.2 Socioeconomics 

      The SNF management alternatives would require additional workers for construction, 
stabilization, monitoring, and maintenance of SNF. This would produce a socioeconomic effe
depending on the available site work force, regional labor pool, and community infrastruct
socioeconomic impacts would be expected from implementation of the SNF management alternat
-------------------------- 
a. Because this is an EIS issued by the DOE, it contains language concerning compliance wi
applicable environmental requirements, taking appropriate mitigative measures to reduce 
environmental impacts, and other matters phrased in the context of DOE as the party taking



actions. As a cooperative agency, and because Navy sites are also evaluated in this EIS, t
will also assure compliance with applicable environmental requirements and take other appr
measures for its facilities in a consistent and appropriate fashion. 
__________________________________________________________________________________________
the mitigation measures described below could be used to further minimize the effect on th
community. 
      Construction and operation-related impacts resulting from increased labor and capita
requirements could be reduced by coordinating with local communities and county planning a
Effective planning would address changes in community services, housing, infrastructure, u
and transportation. DOE would coordinate, in an appropriate manner, with the local and reg
planning agencies to address impacts on the work force and community infrastructure. This 
facilitated through the development of citizen advisory boards. The timing of certain acti
have been proposed to proceed concurrently could also be adjusted to minimize socioeconomi
impacts. 
 

5.7.3 Cultural Resources 

      Impacts to cultural resources could occur during construction and earth-moving activ
associated with the SNF management alternatives. Areas of proposed ground disturbance woul
assessed for the potential to contain important archaeological and paleontological resourc
DOE operations office is responsible for establishing and maintaining mitigation agreement
actions to be taken in the event of discovery of archaeological resources or human remains
construction. These agreements will be negotiated with their potentially affected tribes a
historic preservation officers. These agreements would be referenced in future site-specif
Environmental Policy Act documentation when appropriate. An example of a possible mitigati
measure for archaeological resources would be avoidance or data recovery prior to construc
Other measures would be necessary to mitigate potential impacts to values of Native Americ
Native Hawaiian populations, including involvement in the selection of a mitigation strate
impacts to archaeological sites, spiritual geographical features, and land use. This could
SNF Program's participation in liaison programs to understand Native American or Native Ha
concerns. 
      For paleontological resources, assessments could include literature searches, surfac
and consultation with recognized paleontological experts in the region or limited test exc
geologically similar disturbed areas. If significant paleontological resources were identi
mitigation plan for recovery, stabilization, and caring of the resources would be implemen
construction. 
      For example, at the Hanford Site, certain site activities would have the potential t
affect prehistoric archaeological sites. In this case, the specific activity plans would b
determine potential effects before initiation of activities. The activity will then be des
these sites. If avoidance of these sites would not be possible, mitigation measures would 
developed in conjunction with the appropriate state agencies and Native American tribes. 
      To avoid impacts during operation such as unauthorized artifact collection, workers 
educated through programs and briefing sessions to inform personnel of applicable laws and
regulations for site protection. These educational programs would stress the importance of
resources and specifics of the laws and regulations for site protection. 
 

5.7.4 Soils 

      Soils could be affected from implementation of the SNF management alternatives if th
leaks or a release to soils as a result of SNF activities. DOE would appropriately remedia
contaminated from SNF management activities. 
 

5.7.5 Air Resources 

      Certain actions under the SNF management alternatives would impact air quality. For
example, the construction of new facilities could negatively impact air quality through th
fugitive dusts and from pollutants from diesel- and gasoline-powered equipment. The increa
offsite ambient levels would be small because of the large distance to the nearest public 
use of the mitigation measures described below would further minimize the potential impact
      DOE would meet applicable regulations regarding the maintenance of air quality from 



radiological and nonradiological emission sources. DOE does not foresee impacts to air qua
SNF management that would warrant measures beyond those employed consistent with good 
construction, engineering, and operations, and management practices. 
 

5.7.6 Water Resources 

      The implementation of some of the SNF management alternatives would require larger 
volumes of water for the stabilization of SNF. DOE would control water consumption through
appropriate application of water recycling, water conservation measures and equipment, sto
catchment basins, and worker training programs. Constant process monitoring and mass-balan
design to current standards, including double-wall confinement of all vessels and piping, 
included in design and operating standards by DOE to limit potential operational releases 
processing or storage facility to essentially zero. 
 

5.7.7 Ecological Resources 

      Implementation of the SNF management alternatives could impact terrestrial resources
wetlands, aquatic resources, and threatened and endangered species either directly by eart
activities that disturb habitat or indirectly through construction activities that result 
runoff into wetlands or aquatic environments. 
      To avoid potential impacts to endangered, candidate, or state-identified sensitive s
preconstruction surveys would be completed to determine the presence of these species or t
habitat. If protected species or primary habitat for these species are located near or wit
be disturbed, DOE would evaluate the project design and other program activities to determ
modifications would avoid negative impacts. DOE would consult with the U.S. Fish and Wildl
Service to develop the most appropriate action-specific mitigation measures. 
      Wetland habitat would be delineated in accordance with applicable U.S. Army Corps of
Engineers procedures and wetlands located near proposed activities would be avoided. Howev
avoidance were not possible, specific mitigation measures could be developed in consultati
U.S. Army Corps of Engineers. For example, mitigation could include construction of new we
acreage equivalent to the acreage of disturbed wetland habitat or enhancement of existing 
habitat at another location onsite. 
 

5.7.8 Noise 

      Construction and operation from SNF management would result in the generation of noi
consistent with light industrial activity. DOE does not foresee noise impacts from SNF man
that would warrant mitigation measures beyond those employed consistent with good construc
engineering, operational, and management practices. 
      Noise impacts to the public and other noise-sensitive receptors could be reduced by 
noise buffer areas between sources and receptors, constructing noise walls and other atten
structures, and limiting the emissions to daytime periods. 
 

5.7.9 Traffic and Transportation 

      The number of workers in SNF management activities under some of the alternatives wo
add to the current work force and to additional commuting traffic. At sites with increasin
concerns, roads could be widened with the addition of lanes or implementation of traffic d
management. DOE would also consider using high-occupancy vehicles (such as vans or buses),
implementing car-pooling or ride-sharing programs, or staggering schedules to reduce the p
for increased traffic congestion. See Section 5.7.12 for discussion of transportation acci
mitigation. 
 

5.7.10 Occupational and Public Health and Safety 

      Implementation of the SNF management alternatives would increase the potential for r



exposure either through direct exposure or through air emissions. Although these effects a
discussed in Section 5.2, the as low as reasonably achievable principle would be used for 
radiation exposure of workers and the public. Pollution prevention practices would be impl
to avoid or reduce production of potentially harmful substances. Waste minimization would 
practiced to reduce the toxicity and volume of secondary wastes to be managed. Furthermore
would update their current worker training, emergency planning, emergency preparedness, an
emergency response programs as needed to address new SNF management actions for the protec
of both workers and the public. 
 

5.7.11 Site Utilities and Support Services 

      The SNF management alternatives would put increased demands on utilities at the site
Under certain alternatives, additional transmission lines or substations may need to be ad
infrastructure and, at the Nevada Test Site, a sewage treatment facility for the SNF manag
facility would need to be constructed. However, DOE would reduce the need for certain util
(such as water and electricity) through the implementation of resource conservation, pollu
prevention, and energy efficiency measures. 
 

5.7.12 Accidents 

      The potential exists for an accident associated with either the handling or transpor
SNF with the consequence being a significant release of radioactive or other hazardous mat
the environment. Although the probability is very small, as discussed in Section 5.2, each
locations considered for SNF management have emergency action plans and equipment to respo
accidents and other emergencies to limit the magnitude of potential impacts from any accid
plans include training of workers, local emergency response agencies (such as fire departm
the public; communication systems and protocols; readiness drills; and mutual aid agreemen
plans would be updated to cover any new SNF facilities and activities. DOE would coordinat
activities with state and local agencies to establish and implement an appropriate emergen
training program for potential accidents. 
 

5.8 Environmental Justice 

      In February 1994, Executive Order 12898, titled Federal Actions to Address Environme
Justice in Minority Populations and Low-Income Populations (FR 1994), was released to Fede
agencies. This order directs Federal agencies to incorporate environmental justice as part
missions. As such, Federal agencies are specifically directed to identify and address, as 
disproportionately high and adverse human health or environmental effects of their program
policies, and activities on minority populations and low-income populations. Appendix L of
provides an assessment of the areas surrounding the 10 sites under consideration for the m
of SNF under all programmatic alternatives considered in this volume. Because DOE is still
process of developing guidance, the approach used in this analysis might depart somewhat f
guidance eventually issued. 
      The overall review indicated that the potential impacts calculated for each discipli
each of the alternative sites considered for the management of all or some portion of DOE 
naval SNF only) present no significant risk and do not constitute a reasonably foreseeable
impact to the surrounding population. This includes both the impacts of facility operation
transport of SNF, and the risk of reasonably foreseeable accident scenarios postulated for
which are small. Therefore, the impacts of the programmatic management of DOE SNF under al
alternatives evaluated in this EIS do not constitute a disproportionately high and adverse
any particular segment of the population, minorities or low-income communities included.  
      Characterization of the numbers and location of minority and low-income populations 
dependent on how these populations are defined and what assumptions are used in conducting
analysis. As discussed in Appendix L, at the time this EIS and the Draft Environmental Imp
Statement on a Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign Researc
Reactor Spent Nuclear Fuel (Draft FRR SNF EIS) were prepared, the Federal Interagency Work
Group on environmental justice had not issued final guidance on the definitions of minorit
low-income populations, or the approach to be used in analyzing environmental justice, as 
the Executive Order (FR 1994). Final internal DOE guidance on environmental justice also h



been adopted. As a result, both the definitions and assumptions used by and within agencie
conducting environmental justice analyses can vary and the resulting demographic results c
on a case-by-case basis. For example, this EIS and the Draft FRR SNF EIS present demograph
characterizations derived from the same United States Census Bureau database, but these do
used different definitions and assumptions. Several of the same candidate interim SNF mana
sites were evaluated in both documents. As discussed in Appendix L, variations in these de
and assumptions led to differences in the characterization of minority and low-income popu
surrounding these potential interim SNF management sites. Nevertheless, although the 
characterizations differ, the impacts resulting from the proposed action under all alterna
no significant risk to the population as a whole. Therefore, no disproportionately high an
effects would be expected for any particular segment of the population, including minority
low-income populations, regardless of which set of definitions and assumptions were applie
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6. LIST OF PREPARERS 

      This EIS was prepared under the supervision of the DOE Idaho Operations Office.  The
organizations and individuals who contributed to the preparation of this document are list
accompanied by each person's project role and level of experience and training.  Table 6-1
section summarizes, for each contributor, the chapters of the EIS for which inputs were pr
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    U.S. Naval Nuclear Propulsion Program Graduate 
    Light Water Breeder Reactor/Expended Core Facility Project Officer 
    S1W Naval Nuclear Reactor Prototype Project Officer 
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    MS, Biology, Central Michigan University 
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    Volume 2 Manager 
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    MS, Nuclear Engineering, Stanford University 
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    AS, 1984, Mechanical Engineering, Olympic College 
    EIT, 1987, State of Washington 
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    DEIS Volume 1 Manager 
Robert Brown, PE, General Engineer 
    BS, Electrical Engineering 
    MA, Business Administration 
    Years of Experience:  24 
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7. CONSULTATIONS, LAWS, AND REQUIREMENTS 

 

7.1 Laws and Requirements 

      This section identifies and summarizes the major laws, regulations, executive orders
orders that may apply to the programmatic alternatives for SNF. 
      Section 7.1.1 discusses the major Federal statutes that impose environmental protect
compliance requirements upon DOE.  In addition, there may be other Federal, state, and loc
applicable to the SNF Management Program because Federal law delegates enforcement or impl
authority to state or local agencies.  These state- and local-specific requirements are ad
specific appendices.  Section 7.1.2 addresses environmentally-related presidential executi
issues of national policy and set guidelines under which Federal agencies, including DOE, 
implements its responsibilities for protection of public health, safety, and the environme
departmental orders that are mandatory for operating contractors of DOE facilities.  Secti
those DOE orders related to environmental, health, and safety protection.  Hazardous and r
materials transportation regulations are summarized in Section 7.1.4. 
 

7.1.1 Federal Environmental Statutes and Regulations 

      National Environmental Policy Act of 1969, as amended (42 USC -4321 et seq.)  The 
National Environmental Policy Act establishes a national policy promoting awareness of the
consequences of the activity of humans on the environment and promoting consideration of t
impacts during the planning and decisionmaking stages of a project.  The National Environm
requires all agencies of the Federal Government to prepare a detailed statement on the env
of proposed major Federal actions that may significantly affect the quality of the human e
      This EIS has been prepared in response to these National Environmental Policy Act re
policies.  It discusses reasonable alternatives and their potential environmental conseque
SNF activities at various locations in the country and has been prepared in accordance wit
Environmental Quality Regulations for implementing the procedural provisions of the Nation
Environmental Policy Act Implementing Procedures (40 CFR Parts 1500 through 1508) and DOE 
Environmental Policy Act Implementing Procedures (10 CFR Part 1021). 
      Atomic Energy Act of 1954, as amended (42 USC -2011 et seq.).  The Atomic Energy 
Act of 1954 authorizes DOE to establish standards to protect health or minimize dangers to
with respect to activities under its jurisdiction.  Through a series of DOE orders, DOE ha
extensive system of standards and requirements to ensure safe operation of its facilities.
      The Atomic Energy Act and the Reorganization Plan No. 3 of 1970 [5 USC (app. at 1343
other related statutes gave the U.S. Environmental Protection Agency responsibility and au
developing generally applicable environmental standards for protection of the general envi
radioactive material.  The U.S. Environmental Protection Agency has promulgated several re
this authority, among which are the Environmental Radiation Protection Standards for the M
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes, at 40 CFR P
      Nuclear Waste Policy Act of 1982, as amended, (42 USC -10101-10270).  The Act 
authorizes the Federal agencies to develop a geologic repository for the permanent disposa
level radioactive waste.  The Act specifies the process for selecting a repository site an
operating, closing, and decommissioning the repository.  The Act also establishes programm
these activities. 
      Clean Air Act, as amended (42 USC -7401 et seq.).  The Clean Air Act, as amended, is
intended to "protect and enhance the quality of the Nation's air resources so as to promot
and welfare and the productive capacity of its population."  Section 118 of the Clean Air 
requires that each Federal agency, such as DOE, with jurisdiction over any property or fac
result in the discharge of air pollutants, comply with "all Federal, state, interstate, an
with regard to the control and abatement of air pollution. 
      The Act requires the U.S. Environmental Protection Agency to establish National Ambi
Quality Standards as necessary to protect public health, with an adequate margin of safety
or anticipated adverse effects of a regulated pollutant (42 USC -7409).  The Act also requ
of national standards of performance for new or modified stationary sources of atmospheric
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USC -7411) and requires specific emission increases to be evaluated so as to prevent a sig
deterioration in air quality (42 USC -7470).  Hazardous air pollutants, including radionuc
separately (42 USC -7412).  Air emissions are regulated by the U.S. Environmental Protecti
40 CFR Parts 50 through 99.  In particular, radionuclide emissions and hazardous air pollu
under the National Emission Standard for Hazardous Air Pollutants Program (see 40 CFR Part
CFR Part 63). 
      Safe Drinking Water Act, as amended [42 USC -300 (F) et seq.].  The primary objectiv
of the Safe Drinking Water Act, as amended, is to protect the quality of the public water 
sources of drinking water.  The implementing regulations, administered by the U.S. Environ
Agency unless delegated to the states, establish standards applicable to public water syst
promulgate maximum contaminant levels, including those for radioactivity, in public water 
are defined as public water systems that serve at least 15 service connections used by yea
regularly serve at least 25 year-round residents.  Safe Drinking Water Act requirements ha
promulgated by the U.S. Environmental Protection Agency in 40 CFR Parts 100 through 149.  
radionuclides, the regulations in effect now specify that the average annual concentration
photon radioactivity from manmade radionuclides in drinking water shall not produce an ann
equivalent to the total body or any internal organ greater than 0.004 rem (4 millirem)/yea
contaminant level for gross alpha particle activity is 15 picocuries per liter.  The U.S. 
Protection Agency  proposed revisions to limits on regulating radionuclides July 18, 1991.
has not been finalized.  For purposes of analysis, however, the more conservative standard
programs established by the Safe Drinking Water Act include the Sole Source Aquifer Progra
Protection Program, and the Underground Injection Control Program. 
      Clean Water Act, as amended (33 USC -1251 et seq.).  The Clean Water Act, which 
amended the Federal Water Pollution Control Act, was enacted to "restore and maintain the 
physical and biological integrity of the Nation's water."  The Clean Water Act prohibits t
toxic pollutants in toxic amounts" to navigable waters of the United States.  Section 313 
Act, as amended, requires all branches of the Federal Government engaged in any activity t
a discharge or runoff of pollutants to surface waters to comply with Federal, state, inter
requirements. 
      In addition to setting water quality standards for the Nation's waterways, the Clean
supplies guidelines and limitations for effluent discharges from point-source discharges a
authority for the U.S. Environmental Protection Agency to implement the National Pollutant
Elimination System permitting program.  The National Pollutant Discharge Elimination Syste
administered by the Water Management Division of the U.S. Environmental Protection Agency 
regulations in 40 CFR Part 122 et seq.  Idaho has not applied for National Pollutant Disch
System authority from the U.S. Environmental Protection Agency.  Thus, all National Pollut
Elimination System permits required for the Idaho National Engineering Laboratory are obta
through the U.S. Environmental Protection Agency Region 10 (40 CFR Part 122 et seq.). 
      Sections 401 and 405 of the Water Quality Act of 1987 added Section 402(p) to the Cl
Act.  Section 402(p) requires that the Environmental Protection Act establish regulations 
for stormwater discharges associated with industrial activity.  Stormwater discharges asso
industrial activity are permitted through the National Pollutant Discharge Elimination Sys
Permit requirements are published at 40 CFR Part 122. 
      Resource Conservation and Recovery Act, as amended (42 USC -6901 et seq.).  The 
treatment, storage, or disposal of hazardous and nonhazardous waste is regulated under the
Disposal Act, as amended by the Resource Conservation and Recovery Act and the Hazardous a
Waste Amendments of 1984.  Pursuant to Section 3006 of the Act, any state that seeks to ad
enforce a hazardous waste program pursuant to the Resource Conservation and Recovery Act m
U.S. Environmental Protection Agency authorization of its program.  The U.S. Environmental
Agency regulations implementing the Resource Conservation and Recovery Act are found in 40
260 through 280.  These regulations define hazardous wastes and specify hazardous waste tr
handling, treatment, storage, and disposal requirements. 
      The regulations imposed on a generator or a treatment, storage, and/or disposal faci
according to the type and quantity of material or waste generated, treated, stored, and/or
method of treatment, storage, and/or disposal also impacts the extent and complexity of th
also Section 7.2.5). 
      Comprehensive Environmental Response, Compensation, and Liability Act, as 
amended (42 USC -9601 et seq.).  The Comprehensive Environmental Response, Compensation, a
Liability Act, as amended, provides a statutory framework for the cleanup of waste sites c
substances and-as amended by the Superfund Amendments and Reauthorization Act-provides an
emergency response program in the event of a release (or threat of a release) of a hazardo
environment.  Using the Hazard Ranking System, Federal and private sites are ranked and ma
the National Priorities List.  The Comprehensive Environmental Response, Compensation, and
as amended, requires such Federal facilities having such sites to undertake investigations
necessary.  The Act also includes requirements for reporting releases of certain hazardous



excess of specified amounts to state and Federal agencies.   
      Emergency Planning and Community Right-to-Know Act of 1986 (42 USC -11001 et 
seq.) (also known as "SARA Title III").  Under Subtitle A of this Act, Federal facilities,
owned by DOE, provide various information (such as inventories of specific chemicals used 
releases that occur from these sites) to the State Emergency Response Commission and to th
Emergency Planning Committee to ensure that emergency plans are sufficient to respond to u
releases of hazardous substances.  Implementation of the provisions of this Act began volu
and inventory and annual emissions reporting began in 1988 based on 1987 activities and in
also requires compliance with Title III as matter of Agency policy.  The requirements for 
promulgated by the U.S. Environmental Protection Agency in 40 CFR Parts 350 through 372. 
      Toxic Substances Control Act (15 USC -2601 et seq.).  The Toxic Substances Control A
provides the U.S. Environmental Protection Agency with the authority to require testing of
substances, both new and old, entering the environment, and regulates them where necessary
complements and expands existing toxic substance laws such as -112 of the Clean Air Act an
Clean Water Act.  The Toxic Substances Control Act came about because there were no genera
regulations for the potential environmental or health effects of the thousands of new chem
each year before they were introduced into the public or commerce.  The Toxic Substances C
regulates the treatment, storage, and disposal of certain toxic substances, specifically p
biphenyls, chlorofluorocarbons, asbestos, dioxins, certain metal-working fluids, and hexav
The asbestos regulations under the Toxic Substances Control Act were ultimately overturned
regulations pertaining to asbestos removal, storage, and disposal are promulgated through 
Emission Standard for Hazardous Air Pollutants Program (40 CFR Part  61, Subpart M).  For
chlorofluorocarbons, Title VI of the Clean Air Act Amendments of 1990 requires a reduction
chlorofluorocarbons beginning 1991, and prohibits production beginning 2000. 
      Pollution Prevention Act of 1990 (42 USC -13101 et seq.).  The Pollution Prevention 
of 1990 establishes a national policy for waste management and pollution control that focu
reduction, followed sequentially by environmentally safe recycling, treatment, and lastly,
or releases to the environment should only occur as a last resort.  In response, DOE has c
participation in the Superfund Amendments and Reauthorization Act Section 313, U.S. Enviro
Protection Agency 33/50 Pollution Prevention Program.  The goal, for facilities already in
313 compliance, is to achieve a 33 percent reduction in the release of 17 priority chemica
1993 baseline.  On August 3, 1993, Executive Order 12856 was issued, expanding the 33/50 p
that DOE must reduce its total releases of all toxic chemicals by 50 percent by December 3
DOE is also requiring each DOE site to establish site-specific goals to reduce generation 
      Federal Facility Compliance Act.  The Federal Facility Compliance Act, enacted on Oc
1992, waives sovereign immunity for fines and penalties for Resource Conservation and Reco
violations at Federal facilities.  However, a provision postpones fines and penalties afte
waste storage prohibition violations at DOE sites and requires DOE to prepare plans for de
required treatment capacity for mixed waste stored or generated at each facility.  Each pl
by the host state or the U.S. Environmental Protection Agency, after consultation with oth
and a consent order must be issued by the regulator requiring compliance with the plan.  T
Compliance Act further provides that the DOE will not be subject to fines and penalties fo
restriction storage prohibition violations for mixed waste as long as it is in compliance 
plan and consent order and meets all other applicable regulations. 
      National Historic Preservation Act, as amended (16 USC -470 et seq.).  The National
Historic Preservation Act, as amended, provides that sites with significant national histo
the National Register of Historic Places.  There are no permits or certifications required
However, if a particular Federal activity may impact a historic property resource, consult
Advisory Council on Historic Preservation will generally generate a Memorandum of Agreemen
stipulations that must be followed to minimize adverse impacts.  Coordinations with the St
Preservation officer are also undertaken to ensure that potentially significant sites are 
appropriate mitigative actions are implemented. 
      Archaeological Resource Protection Act, as amended (16 USC -470aa et seq.).  This 
Act requires a permit for any excavation or removal of archaeological resources from publi
Excavations must be undertaken for the purpose of furthering archaeological knowledge in t
and resources removed are to remain the property of the United States.  Consent must be ob
Indian tribe owning lands on which a resource is located before issuance of a permit, and 
contain terms or conditions requested by the tribe. 
      Native American Grave Protection and Repatriation Act of 1990 (25 USC -3001).  
This law directs the Secretary of Interior to guide responsibilities in repatriation of Fe
collections and collections held by museums receiving Federal funding that are culturally 
American tribes.  Major actions to be taken under this law include (a) establishing a revi
monitoring and policy-making responsibilities, (b) developing regulations for repatriation
procedures for identifying lineal descent or cultural affiliation needed for claims, (c) o
programs designed to meet the inventory requirements and deadlines of this law, and (d) de



procedures to handle unexpected discoveries of graves or grave goods during activities on 
land. 
      American Indian Religious Freedom Act of 1978 (42 USC -1996).  This act reaffirms 
Native American religious freedom under the First Amendment and sets United States policy 
preserve the inherent and constitutional right of American Indians to believe, express, an
traditional religions.  The act requires that Federal actions avoid interfering with acces
and traditional resources that are integral to the practice of religions. 
      Religious Freedom Restoration Act of 1993 (42 USC -2000bb et seq.).  This Act 
prohibits the Government, including Federal departments, from substantially burdening the 
religion unless the Government demonstrates a compelling governmental interest and the act
compelling Government interest and is the least restrictive means of furthering that inter
      Endangered Species Act, as amended (16 USC -1531 et seq.).  The Endangered Species 
Act, as amended, is intended to prevent the further decline of endangered and threatened s
restore these species and their habitats.  The Act is jointly administered by the U.S. Dep
Commerce and the Interior.  Section 7 of the Act requires consultation with the U.S. Fish 
to determine whether endangered and threatened species or their critical habitats are know
vicinity of the proposed action. 
      Migratory Bird Treaty Act, as amended (16 USC -703 et seq.).  The Migratory Bird 
Treaty Act, as amended, is intended to protect birds that have common migration patterns b
States and Canada, Mexico, Japan, and Russia.  It regulates the harvest of migratory birds
things such as the mode of harvest, hunting seasons, and bag limits.  The Act stipulates t
any time, by any means, or in any manner to "kill . . . any migratory bird."  Although no 
project is required under the Act, DOE is required to consult with the U.S. Fish and Wildl
regarding impacts to migratory birds and to evaluate ways to avoid or minimize these effec
with the U.S. Fish and Wildlife Service Mitigation Policy. 
      Bald and Golden Eagle Protection Act, as amended (16 USC -668-668d).  The Bald and 
Golden Eagle Protection Act makes it unlawful to take, pursue, molest, or disturb bald (Am
eagles, their nests, or their eggs anywhere in the United States (Section 668, 668c).  A p
obtained from the U.S. Department of the Interior to relocate a nest that interferes with 
or recovery operations. 
      Wild and Scenic Rivers Act, as amended (16 USC 1271 et seq. 71:8301 et seq.).  The 
Wild and Scenic Rivers Act, as amended, protects certain selected rivers of the Nation, wh
outstanding scenic, recreational, geological, fish and wildlife, historical, cultural, or 
These rivers are to be preserved in a free-flowing condition to protect water quality and 
conservation purposes.  The purpose of the Act is to institute a national wild and scenic 
designate the initial rivers that are a part of that system, and to develop standards for 
rivers in the future. 
      Occupational Safety and Health Act of 1970, as amended (29 USC -651 et seq.).  The 
Occupational Safety and Health Act establishes standards to enhance safe and healthful wor
places of employment throughout the United States.  The Act is administered and enforced b
Occupational Safety and Health Administration, a U.S. Department of Labor agency.  While t
Occupational Safety and Health Administration and the U.S. Environmental Protection Agency
mandate to reduce exposures to toxic substances, the Occupational Safety and Health Admini
jurisdiction is limited to safety and health conditions that exist in the workplace enviro
under the Act, it is the duty of each employer to furnish all employees a place of employm
recognized hazards likely to cause death or serious physical harm.  Employees have a duty 
occupational safety and health standards and all rules, regulations, and orders issued und
Occupational Safety and Health Administration regulations (published in Title 29 of the Co
Regulations) establish specific standards telling employers what must be done to achieve a
working environment.  DOE places emphasis on compliance with these regulations at DOE faci
prescribes through DOE orders the Occupational Safety and Health Act standards that contra
as applicable to their work at Government-owned, contractor-operated facilities (DOE Order
5483.1A).  DOE keeps and makes available the various records of minor illnesses, injuries,
deaths as required by Occupational Safety and Health Administration regulations. 
      Noise Control Act of 1972, as amended (42 USC -4901 et seq.).  Section 4 of the Nois
Control Act of 1972, as amended, directs all Federal agencies to carry out "to the fullest
authority" programs within their jurisdictions in a manner that furthers a national policy
environment free from noise that jeopardizes health and welfare. 
 

7.1.2 Executive Orders 

      Executive Order 12088 (Federal Compliance with Pollution Control Standards) (October
1978), as amended by Executive Order 12580 (January 23, 1987) Federal Compliance with Poll



Standards, directs Federal agencies, including DOE, to comply with applicable administrati
pollution control standards established by, but not limited to, the Clean Air Act, the Noi
Clean Water Act, the Safe Drinking Water Act, the Toxic Substances Control Act (15 USC -20
and the Resource Conservation and Recovery Act. 
      Executive Order 11593 (National Historic Preservation) (May 13, 1971) directs Federa
agencies, including DOE, to locate, inventory, and nominate properties under their jurisdi
the National Register of Historic Places if those properties qualify.  This process requir
the Advisory Council on Historic Preservation the opportunity to comment on the possible i
proposed activity on any potential eligible or listed resources. 
      Executive Order 11514 (National Environmental Policy Act) directs Federal agencies t
continually monitor and control their activities to protect and enhance the quality of the
develop procedures to ensure that fullest practicable provision of timely public informati
understanding of the Federal plans and programs with environmental impact to obtain the vi
parties.  The DOE has issued regulations (10 CFR Part 1021) and DOE Order 5440.1E for comp
this executive order. 
      Executive Order 11988 (Floodplain Management) directs Federal agencies to establish
procedures to ensure that the potential effects of flood hazards and floodplain management
any action undertaken in a floodplain and that floodplain impacts be avoided to the extent
      Executive Order 11990 (Protection of Wetlands) directs governmental agencies to avoi
extent practicable, any short- and long-term adverse impacts on wetlands wherever there is
alternative. 
      Executive Order 12344 (Naval Nuclear Propulsion Program) [enacted as permanent law b
Public Law 98-525 (42 USC -7158)] prescribes the authority and responsibility of the Naval
Propulsion Program, a joint Navy/DOE organization, for matters pertaining to Naval nuclear
These responsibilities include all environmental and occupational safety and health aspect
    Executive Order 12580 (Superfund Implementation) delegates to the heads of executive 
departments and agencies the responsibility for undertaking remedial actions for releases,
releases that are not on the National Priority List and removal actions other than emergen
release is from any facility under the jurisdiction or control of executive departments an
      Executive Order 12856 (Right to Know Laws and Pollution Prevention Requirements) Thi
directs all Federal agencies to reduce and report toxic chemicals entering any wastestream
emergency planning, response, and accident notification; and encourage clean technologies 
innovative prevention technologies.  The executive order also provides that Federal agenci
purposes of the Emergency Planning and Community Right-to-Know Act (SARA Title III), which
agencies to meet the requirements of the Act. 
      Executive Order 12898 (Environmental Justice) This order directs Federal agencies to
environmental justice by identifying and addressing, as appropriate, disproportionately hi
human health or environmental effects of its programs, policies, and activities on minorit
low-income populations in the United States and its territories and possessions.  The orde
Interagency Working Group on Environmental Justice and directs each Federal agency to deve
within prescribed time limits to identify and address environmental justice concerns.  The
each Federal agency to collect, maintain, and analyze information on the race, national or
and other readily accessible and appropriate information for areas surrounding facilities 
have a substantial environmental, human health, or economic effect on the surrounding popu
such facilities or sites become the subject of a substantial Federal environmental adminis
action and to make such information publicly available. 
      Executive Order 12114  (Environmental Effects Abroad of Major Federal Actions)  This
declares that Federal agencies are required to prepare environmental analyses for "major F
significantly affecting the environment of the global commons outside the jurisdiction of 
ocean or Antarctica)."  According to the Executive Order, major Federal actions significan
environment of foreign countries may also require environmental analyses under certain cir
procedural requirements imposed by the Executive Order are analogous to those under the Na
Environmental Policy Act. 
 

7.1.3 Department of Energy Regulations and Orders 

      Through the authority of the Atomic Energy Act, DOE is responsible for establishing 
comprehensive health, safety, and environmental program for its facilities.  The regulator
through which DOE manages its facilities are the promulgation of regulations and the issua
orders. 
      The DOE regulations are generally found in Title 10 of the Code of Federal Regulatio
regulations address such areas as energy conservation, administrative requirements and pro
safety, and classified information.  For purposes of this EIS, relevant regulations includ



Procedures for DOE Nuclear Activities; 10 CFR Part 830.120, Quality Assurance; 10 CFR Part
Radiation Protection of the Public and the Environment (proposed); 10 CFR Part 835, Occupa
Radiation Protection; 10 CFR Part 1021, Compliance with the National Environmental Policy 
CFR Part 1022, Compliance with Floodplains/ 
Wetlands Environmental Review Requirements. 
      DOE orders generally set forth policy and the programs and internal procedures for i
those policies.  The major DOE orders pertaining to the eventual construction and operatio
within the DOE Complex are listed in Table 7-1.  The following sections provide a brief di
selected orders: 
      DOE Order 5440.1E, National Environmental Policy Act Compliance Program.  This 
order establishes authorities and responsibilities of DOE officials and sets forth interna
implementing the National Environmental Policy Act.  This order was issued by DOE on Novem
1992. 
      DOE Order 5480.1B, Environment Safety and Health Program for Department of 
Energy Operations.  This order establishes the Environment, Safety and Health Program for 
operations. 
 

7.1.4 Hazardous and Radioactive Materials Transportation Regulations 

      Transportation of hazardous and radioactive materials, substances, and wastes are go
U.S. Department of Transportation, U.S. Nuclear Regulatory Commission, and U.S. Environmen
Protection Agency regulations.  These regulations may be found in 49 CFR Parts 171 through
Parts 383 through 397, 10 CFR Part 71, and 40 CFR Part 262, respectively. 
      U.S. Department of Transportation regulations contain requirements for identifying a
hazardous or radioactive.  These regulations interface with those of the U.S. Nuclear Regu
or U.S. Environmental Protection Agency regulations for identifying material, but the U.S.
Transportation hazardous material regulations govern the hazard communication (such as mar
labelling, vehicle placarding, and emergency response telephone number) and shipping requi
required entries on shipping papers or U.S. Environmental Protection Agency waste manifest
Table 7-1.  DOE orders relevant to the DOE Spent Nuclear Fuel Management Program. 
__________________________________________________________________________________________
 DOE Order                                        Subject  
__________________________________________________________________________________________
1300.2A      Department of Energy Technical Standards Program (5-19-92)  
1360.2B      Unclassified Computer Security Program (5-18-92)  
1540.2       Hazardous Material Packaging for Transport-Administrative Procedures   
             (9-30-86; Chg. 1, 12-19-88)  
3790.1B      Federal Employee Occupational Safety and Health Program (1-7-93)  
4330.4B      Maintenance Management Program (2-10-94)  
4700.1       Project Management System (3-6-87; Chg. 1, 6-2-92)  
5000.3B      Occurrence Reporting and Processing of Operations Information   
             (1-19-93; Chg. 1, 7-2-93)  
5400.1       General Environmental Protection Program (11-9-88; Chg. 1, 6-29-90)  
5400.2A      Environmental Compliance Issue Coordination (1-31-89; Chg.1, 1-7-93)  
5400.4       Comprehensive Environmental Response, Compensation, and Liability Act Require
             (10-6-89)  
5400.5       Radiation Protection of the Public and the Environment   
             (2-8-90; Chg. 2, 1-7-93)  
5440.1E      National Environmental Policy Act Compliance Program (11-10-92)  
5480.1B      Environment, Safety and Health Program for DOE Operations (9-23-86; Chg. 5, 5
5480.3       Safety Requirements for the Packaging and Transportation of Hazardous Materia
             Hazardous Substances, and Hazardous Wastes (7-9-85)  
5480.4       Environmental Protection, Safety, and Health Protection Standards   
             (5-15-84; Chg. 4, 1-7-93)  
5480.6       Safety of Department of Energy-Owned Nuclear Reactors (09-23-86)  
5480.7A      Fire Protection (2-17-93)  
5480.8A      Contractor Occupational Medical Program (6-26-92; Chg. 1, 10-19-92)  
5480.9A      Construction Project Safety and Health Management (4-13-94)  
5480.10      Contractor Industrial Hygiene Program (6-26-85)  
5480.11      Radiation Protection for Occupational Workers (12-21-88; Chg. 3, 6-17-92)  
5480.15      Department of Energy Laboratory Accreditation Program for Personnel Dosimetry
             (12-14-87)  
5480.17      DOE Site Safety Representatives (10-05-88)  



5480.18B     Nuclear Facility Training Accreditation Program (08-31-94)   
5480.19      Conduct of Operations Requirements for DOE Facilities (7-9-90; Chg. 1, 5-18-9
5480.20      Personnel Selection, Qualification, Training, and Staffing Requirements at DO
             and Nonreactor Nuclear Facilities (2-20-91; Chg. 1, 6-19-91)  
5480.21      Unreviewed Safety Questions (12-24-91)  
5480.22      Technical Safety Requirements (2-25-92; Chg. 1, 9-15-92)  
5480.23      Nuclear Safety Analysis Reports (4-30-92; Chg. 1, 3-10-94)  
5480.24      Nuclear Criticality Safety (8-12-92)  
5480.28      Natural Phenomena Hazards Mitigation (1-15-93)  
5480.31      Startup and Restart of Nuclear Facilities (9-15-93)  
5481.1B      Safety Analysis and Review System (9-23-86; Chg. 1, 5-19-87)  
5482.1B      Environment, Safety, and Health Appraisal Program (9-23-86; Chg. 1, 11-18-91)
5483.1A      Occupational Safety and Health Program for DOE Contractor Employees at Govern
             Owned, Contractor-Operated Facilities (6-22-83)  
5484.1       Environmental Protection, Safety, and Health Protection Information Reporting
             Requirements (2-21-81; Chg. 7, 10-17-90)  
5500.1B      Emergency Management System (4-30-91; Chg. 1, 2-27-92)  
5500.2B      Emergency Categories, Classes, and Notification and Reporting Requirements (4
             Chg. 1, 2-27-92)  
5500.3A      Planning and Preparedness for Operational Emergencies (4-30-91; Chg. 1, 2-27-
5500.4A      Public Affairs Policy and Planning Requirements for Emergencies (6-8-92)  
5500.7B      Emergency Operating Records Protection Program (10-23-91)  
5500.10      Emergency Readiness Assurance Program (4-30-91; Chg. 1, 2-27-92)  
5630.11B     Safeguards and Security Program (8-2-94)  
5630.12A     Safeguards and Security Inspection and Assessment Program (6-23-92)  
5700.6C      Quality Assurance (8-21-91)  
5820.2A      Radioactive Waste Management (9-26-88)  
6430.1A      General Design Criteria (4-6-89) 
__________________________________________________________________________________________
       
    U.S. Nuclear Regulatory Commission regulations applicable to radioactive materials tra
are found in 10 CFR Part 71, which includes detailed packaging design requirements and pac
certification testing requirements.  Complete documentation of design and safety analysis 
required testing is submitted to the U.S. Nuclear Regulatory Commission to certify the pac
certification testing involves the following components:  heat, physical drop onto an unyi
submersion, puncture by dropping package onto a rigid spike, and gas tightness.  Some of t
simulate maximum reasonably foreseeable accident conditions. 
      U.S. Environmental Protection Agency regulations pertaining to hazardous waste trans
found in 40 CFR Part 262.  These regulations deal with the use of the U.S. Environmental P
waste manifest, which is the shipping paper for transporting Resource Conservation and Rec
hazardous waste. 
 

7.1.5 Applicability of the Resource Conservation and Recovery Act to Spent Nuclear Fuel 

      Historically, DOE chemically reprocessed SNF to recover valuable products and fissio
materials, and as such, the SNF was not a solid waste under the Resource Conservation and 
      World events have resulted in significant changes in DOE's direction and operations.
April 1992 DOE announced the phase-out of reprocessing for the recovery of special nuclear
these changes, DOE's focus on most of its SNF has changed from reprocessing and recovery o
storage and ultimate disposition.  This in turn has created uncertainty in regard to the r
some of DOE's SNF relative to the Resource Conservation and Recovery Act. 
      DOE has initiated discussion with the U.S. Environmental Protection Agency on the po
applicability of the Resource Conservation and Recovery Act to SNF.  Further discussions w
Environmental Protection Agency Headquarters and regional offices and state regulators are
develop a path forward toward meeting any Resource Conservation and Recovery Act requireme
might apply. 
 

7.2 Consultation 

      The National Environmental Policy Act requires that Federal, state, and local agenci
jurisdiction or special expertise regarding any environmental impact be consulted and invo



National Environmental Policy Act process.  Agencies involved include those with authority
applicable permits, licenses, and other regulatory approvals, as well as those responsible
significant resources (for example, endangered species, critical habitats, or historic res
agencies will be sent copies of the Final EIS. 
      Consultations with Federal and state agencies and native America tribes were initiat
Table 7-2 shows the dates and locations of the meetings held.  Volume 2, Appendix B, conta
correspondence generated as a result of these meetings. 
Table 7-2.  Meetings held in response to agency or nation comments on the Department of En
Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Envir
Restoration and Waste Management Programs Draft Environmental Impact Statement. 
Agency or nation                    Location                 Date  
__________________________________________________________________________________________
Defense Nuclear Facilities Safety   Washington, D.C.         November 9, 1994  
Board 
U.S. Environmental Protection       Washington, D.C.         December 15, 1994  
Agency 
Center for Disease Control          Conference call          November 22, 1994  
Council on Environmental            Washington, D.C.         December 21, 1994  
Quality 
Seneca Nation of New York           New York                 January 10, 1995  
Shoshone-Bannock Tribes of          Fort Hall, Idaho         December 2,21, and 29, 1994 
Idaho                                                        January 10, 1995  
                                                             February 13, 1995 
   
__________________________________________________________________________________________
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1. INTRODUCTION 

      The U.S. Department of Energy (DOE) is currently deciding the direction of its envir
mental restoration and waste management programs at the Idaho National Engineering Labora-
tory (INEL) for the next 10 years. Pertinent to this decision is establishing policies for
environmentally sensitive and safe transport, storage, and management of spent nuclear fue
(SNF). To develop these policies, it is necessary to revisit or examine the available opti
      As a part of the DOE complex, the Hanford Site not only has a large portion of the 
nationwide DOE-owned inventory of SNF, but also is a participant in the DOE decision for 
management and ultimate disposition of SNF. Efforts in this process at Hanford include ass
ment of several options for stabilizing, transporting, and storing all or portions of DOE-
SNF at the Hanford Site. Such storage and management of SNF will be in a safe and suitable
manner until a final decision is made for ultimate disposition of SNF. The Hanford Site wi
affected by the alternative chosen. 
      Five alternatives involving the Hanford Site are being considered for management of 
SNF inventory: 1) the No Action Alternative, 2) the Decentralization Alternative, 3) the 1
1993 Planning Basis Alternative, 4) the Regionalization Alternative, and 5) the Centraliza
Alternative. All alternatives will be carefully designed to avoid environmental degradatio
to provide protection to human health and safety at the Hanford Site and surrounding regio
For Hanford, these alternatives are briefly summarized below: 
      -     No Action Alternative -- The No Action Alternative would preclude any addi- 
            tional transportation of SNF to or from Hanford but could include activities t
            maintain safe and secure materials and facilities. Hanford SNF would continue
            to be managed in the current mode and upgrade of existing facilities would occ
            only as required to ensure safety and security. 
      -     Decentralization Alternative -- The Decentralization Alternative would require
            that DOE-owned fuel be managed at the location where it is removed from the 
            reactor. Hanford SNF would be safely stored, with some limited onsite reloca-
            tion of SNF. To accommodate this mission, existing facilities would be upgrade
            and new storage systems would be constructed. 
      -     1992/1993 Plannin~ Basis -- SNF would continue to be managed in the current 
            mode, which includes upgrades, fuel stabilization, transport of some SNF to 
            either INEL or Savannah River Site for storage, and construction of an SNF sto
            age facility at Hanford. 
      -     Regionalization Alternative -- The Regionalization Alternative contains option
            that range from storing all SNF west of the Mississippi River including Naval
            SNF, to shipping all Hanford SNF offsite to either INEL or the Nevada Test Sit
            Existing facilities would be upgraded and new storage systems constructed, as 
            the Decentralization Alternative for SNF storage at Hanford, or packaging faci
            ties would be constructed as in the Centralization (Minimum) Alternative for o
            site shipment. 
      -     Centralization Alternative -- The Centralization Alternative has two major 
            options. Either all Hanford SNF would be shipped offsite to another location 
            where all SNF would be centralized (minimum option), or the Hanford Site 
            would become the centralized location (maximum option) for all DOE SNF to be 
            stored until ultimate disposition. 
      The Spent Fuel Working Group Report (DOE 1993a) identified deficiencies related to 
existing SNF management at the various DOE sites. Most of these deficiencies result from d
radation of the fuel and the facilities that store fuel because 6f the age of these facili
fuel storage conditions. Corrective actions to the identified deficiencies for each site, 
the Hanford Site, are listed in DOE (1994a). Hanford Site corrective actions important to 
EIS include the following: 



1.    alternative containerization of fuel stored in the 105-KE Basin to isolate a potenti
      way of fuel constituents to the environment 
  
2.    preparation of a K Basins ElS and issuance of the record of decision to provide for 
      agement of SNF in the K Basins at the Hanford Site (SNF storage siting and configura
      tion, path forward for ultirnate disposition, etc.) 
  
3.    removal of all fuel and sludge from the K Basins by December 2002 based on the K 
      Basins ElS record of decision 
  
4.    technical evaluation and characterization of N Reactor fuel to support development o
      the K Basins EIS 
  
5.    removal of fuel from the Fast Flux Test Facility; the Plutonium and Uranium Recovery
      through EXtraction (PUREX) Plant; the 308 Building; the 324, 325, and 327 buildings;
      T Plant; and the 200-West Area Low-Level Burial Grounds to support prolonged safe, 
      economic, environmentally sound management of those fuels. 
  
     On-going corrective actions with prior National Environmental Policy Act (NEPA) cover
age, such as containerization of fuel in the 105-KE Basin, are included in the No Action A
tive. Other corrective actions are included within the scope of each of the remaining 
alternatives. The impacts of continued fuel and facility degradation in the No Action 
Alternative are not fully quantified, although it is generally recognized that prolonged s
the existing facilities for an additional 40-year period might represent unacceptable risk
reflected in DOE (1993a). 
      The Hanford Site portion of this ElS was prepared according to the National Environ-
mental Policy Act (NEPA) of 1969, as amended; the Council on Environmental Quality (CEO) 
regulations (40 CFR Part 1500-1308) for the implementation of the NEPA; and DOE regula- 
tions (10 CFR 1021) that supplement the CEO regulations. This document discusses five alte
natives for the management and storage of SNF, the affected environment, and potential 
impacts of the alternatives. 
 
 
 
 
 
 
 
 
 

2. BACKGROUND 

 

2.1 Hanford Site Overview 

 

2.1.1 Site Description 

     The U.S. Department of Energy's Hanford Site lies within the semiarid Pasco Basin of 
in southeastern Washington State (Figure- 2.1).  The Hanford Site occu- pies an area of ab
(560 square miles) north of the confluence of the Yakima River with the Columbia River.  T
50 kilometers (30 miles) north to south and 40 kilometers (24 - miles) east to west.  This
public access, provides a buffer for the smaller areas previously used for production of n
rials, and currently used for research, waste management and disposal, and environmental r
tion; only about 6 percent of the land area has been disturbed and is actively used.  The 
through the northern part of the Hanford Site, and turning south, it forms part of the sit
The Yakima River runs near the southern boundary and joins the Columbia River south of the
bounds the Hanford Site on the southeast.  Rattlesnake Mountain, the Yakima Ridge, and the
southwestern and western boundary.  The Saddle Mountains form the northern boundary of the



east-west ridges, Gable Butte and Gable Mountain, rise above the plateau of the central pa
Underneath the Hanford Site are ancient basaltic flows with basaltic outcroppings on the s
of sand and gravel from ancient periods of flooding and glacial epochs.  Adjoining lands t
are principally range and agricultural land.  The cities of Richland, Kennewick, and Pasco
population center and are located southeast of the Hanford Site. 
     The Hanford Site is listed on the National Priorities List under the Comprehensive En
ronmental Response, Compensation, and Liability Act.  The site encompasses more than 1500 
units and four groundwater contamination plumes that have been grouped into 78 operable un
has complementary characteristics of such parameters as geography, waste characteristics, 
and relationship of contaminant plumes. This grouping into operable units allows for eco-
nomies of scale to reduce the cost and the number of characterization investigations and r
dial actions that will be required for the 
  Figure 2-1.  Hanford Site and vicinity. Hanford Site to complete cleanup efforts.  More 
4.1.  Current maps showing the locations of the operable units can be obtained from Westin
 
 

2.1.2 History 

     The Hanford Site was acquired by the federal government in 1943.  For more than 20 ye
facilities were dedicated primarily to the production of plutonium for national defense an
the resulting wastes.  In later years, programs at the Hanford Site were diversified to in
development for advanced reactors, renewa- 
ble energy technologies, waste disposal technologies, and cleanup of 
contamination from past practices. 
 
 

2.1.3 Mission 

     The new mission for Hanford emphasizes these components: 
     -    Waste management of stored defense wastes and the handling, storage, and dis- 
          posal of radioactive, 
          hazardous, mixed, or sanitary wastes from current operations. 
           
     -    Environmental restoration of approximately 1,500 inactive radioactive, hazardous
          sites and about 100 surplus facilities. 
           
     -    Research and development in energy, health, safety, environmental sciences, mole
          lar sciences, 
          environmental restoration, and waste management. 
           
     -    Technology development of new environmental restoration and waste management tec
          nologies, including site characterization and assessment methods; waste mini- 
          mization, treatment, and remediation technology; and education outreach programs
           
     The DOE has set a goal of cleaning up Hanford's waste sites and bringing its faciliti
local, state, and federal environmental laws by 2018. 
 
 

2.1.4 Management 

     The Hanford Site is owned by the federal government and managed by the U.S. Depart- 
ment of Energy, Richland Operation's Office (DOE-RL).  Westinghouse Hanford Company is the
operations and engineering contractor.  Pacific Northwest Laboratory, which is operated fo
by Battelle Memorial Institute, manages the research and technology laboratories.  In 1994
Hanford Company and a team of contractors became DOE's environmental restoration contracto
 
 

2.2 Regulatory Framework 



     The policy of DOE-RL is to carry out its operations in compliance with all applicable
eral laws and regulations, state laws and regulations, presidential executive orders, and 
Environmental regulatory authority over the Hanford Site is vested both in federal agen- 
cies, primarily the U.S. Environmental Protection Agency (EPA), and in Washington State ag
cies, primarily the Department of Ecology.  Significant environmental laws and regulations
vant to the management of SNF at Hanford are discussed in this section.  First, major 
relevant federal and Washington State statutes are listed.  Next, the specific topical con
ciated with spent nuclear fuel are discussed with appropriate citations to federal and sta
regulations.  U.S.  Department of Energy Orders will not be cited in this discussion becau
not regulations.  However, DOE Orders do delineate specific DOE procedures and provide det
for implementation of federal environmental, safety, and health regulations.  DOE Orders e
rules, and requirements that supplement the federal regulations for the design and constru
operation of existing facilities to ensure safe and environmentally sound operations.  Fin
that environmental restoration and waste management activities at Hanford are governed by 
Facility Agreement and Consent Order (Tri-Party Agreement), which includes detailed provis
federal jurisdiction, as well as specific goals for site management and cleanup.  The Four
Party Agreement (January 1994) contains specific milestones (M-34) related to the manageme
Site. 
 
 

2.2.1 Significant Federal and State Laws 

     Significant federal and state environmental and nuclear materials management laws app
cable to the Hanford Site include the following (grouped by federal and state and listed a
Federal Laws 
     -    American Antiquities Act (16 U.S.C. 431-433) 
           
     -    American Indian Religious Freedom Act (42 U.S.C. 1996) 
           
     -    Archaeological and Historic Preservation Act (16 U.S.C. 469-469c) 
           
     -    Archaeological Resources Protection Act (16 U.S.C. 470aa-470ll) 
           
     -    Atomic Energy Act (AEA) (42 U.S.C. 2011 et seq.) 
           
     -    Bald and Golden Eagle Protection Act (16 U.S.C 668-668d) 
           
     -    Clean Air Act (CAA) as amended by the Clean Air Act Amendments of 1990 (42 U.S.C
           
     -    Clean Water Act (CWA) (33 U.S.C. 1251 et seq.) 
           
     -    Comprehensive Conservation Study of the Hanford Reach of the Columbia River (PL 
           
     -    Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) a
          Superfund Amendments and Reauthori- 
          zation Act (SARA) (42 U.S.C. 9601 et seq.) 
           
     -    Emergency Planning and Community Right-to-Know Act of 1986 (42 U.S.C. 11001 et s
           
     -    Endangered Species Act (16 U.S.C. 1531-1534) 
           
     -    Energy Reorganization Act of 1974 (ERA) (42 USC 5801 et seq.) 
           
     -    Federal Facilities Compliance Act (PL 102-386) 
           
     -    Fish and Wildlife Coordination Act (16 U.S.C. 661-666c) 
     -    Hazardous Materials Transportation Act (HMTA) (49 USC 1801 et seq.)  
           
     -    Migratory Bird Treaty Act (16 U.S.C 703-711) 
           
     -    National Environmental Policy Act (NEPA) (42 U.S.C. 4321 et seq.) 
           
     -    National Historic Preservation Act (16 U.S.C. 470-470w-6) 



           
     -    Native American Graves Protection and Repatriation Act (NAGPRA) (25 U.S.C. 3001 
           
     -    Nuclear Waste Policy Act (NWPA) (42 U.S.C. 10101 et seq.) 
           
     -    Pollution Prevention Act of 1990 (42 U.S.C. 13101 et seq.) 
           
     -    Resource Conservation and Recovery Act (RCRA) as amended by the Hazardous and So
          Amendments (42 U.S.C. 6901 et seq.) 
           
     -    Safe Drinking Water Act (SDWA) (42 U.S.C. 300f et seq.) 
           
     -    Toxic Substances Control Act (15 U.S.C. 2601 et seq.) 
           
     -    Wild and Scenic Rivers Act (16 U.S.C. 1274 et seq.) 
           
          State Laws 
     -    Washington Archaeological and Historic Preservation Code (RCW Chapter 27.34 et s
           
     -    Washington Clean Air Act of 1967 (RCW Chapter 70.94 et seq.) 
           
     -    Washington Hazardous Waste Management Act of 1976 (RCW Chapter 70.105 et seq.) 
           
     -    Washington Model Toxics Control Act (RCW Chapter 70.105D). 
           
     -    Washington Water Pollution Control Act (RCW 90.48 et seq.). 
           
 
 

2.2.2 Environmental Standards for Spent Nuclear Fuel Storage Facilities 

     Design and performance standards for the construction and operation of SNF storage fa
ties arise from the Atomic Energy Act, Nuclear Waste Policy Act, Clean Water Act, and Clea
parallel state implementation statutes, and other major environmental/nuclear activi- 
ties statutes.  A general listing of regulations promulgated under these authorities will 
included in this discussion of the regulatory framework; relevant regulations will be cite
priate in the topical discussions that follow. 
 
 

2.2.2.1 General Environmental Requirements for Construction and Operation. 

Design and construction of new facilities, modification of existing facilities, and operat
ties would be conducted in accordance with applicable state and federal environmental regu
lations.  Special consideration with respect to operations of SNF management facilities at
discussed in the following sections. 
     Columbia River water would be used to serve a wet SNF storage facility.  The DOE has 
federally reserved water withdrawal rights with respect to its Hanford operations.  Nevert
application to the Washington State Department of Ecology on July 7, 1987, as a matter of 
withdrawal rights from the Columbia River for site characterization activities related to 
Waste Isolation Project.  It may be appropriate to maintain this protocol with Washington 
withdrawals from the river. 
     Operation of SNF facilities may involve the generation of waste materials or unintent
waste materials to the environment.  The Pollution Prevention Act requires prevention or r
at the source whenever feasible.  Reporting and cleanup of spills from an SNF facility are
(40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan"), which ap
hazardous substances into the environment, including radioactive substances. 
     Shipment of SNF is governed by Department of Transportation hazardous materials regul
179 (under the authority of the Hazardous Materials Transportation Act), which apply to th
labeling, and shipment of hazardous materials offsite, including radioactive materials and
standards for packaging and transporting radioactive materials are governed by U.S. Nuclea
(NRC)  standards established in 10 CFR Part 71, "Packaging of Radioactive Material for Tra



portation of Radioactive Material Under Certain Conditions." 
 
 

2.2.2.2 Resource Conservation and Recovery Act. The status of SNF with respect to RCRA is discussed 

in Volume 1.  Most of the authority to administer the RCRA program, including treatment, s
standards, and permit requirements, has been delegated by EPA to the State of Washington, 
action (cleanup).  Washington State RCRA (WSHWMA) Dangerous Waste Regulations are found in
Administrative Code).  Generally, RCRA does not apply to source material, special nuclear 
material, SNF, or radioactive-only wastes.  Should SNF be processed into or commingled wit
defined by Subtitle C of RCRA, then the generation, treatment, storage, and disposal of th
portion of such mixed waste would be subject to EPA regulations in 40 CFR 260-268 and 270-
 
 

2.2.2.3 Effluents. Regulations in 40 CFR 122 (and also in 40 CFR 125 and 129) apply to the dis- 

charge of pollutants from any point source into waters of the United States.  A National P
System (NPDES) permit is required for such discharges, which would include any effluent di
facility into the Columbia River.  The EPA has not yet delegated to the State of Washingto
issue NPDES permits at the Hanford Site.  At 40 CFR 121 the regulations provide for state 
activity requiring a federal CWA water permit, i.e., an NPDES permit or a discharge of dre
permit, will not violate state water quality standards. 
     The EPA drinking water standards in 40 CFR 141, "National Primary Drinking Water Regu
Columbia River water at community water supply intakes downstream of the Hanford Site.  Wa
Code 173-200 sets water quality standards for groundwater, and WAC 173-201 establishes sur
standards for the State of Washington. 
     Department of Ecology regulations in WAC 173-216 establish a state permit program, co
monly referred to as the 216 program, for the discharge of waste materials from industrial
mercial, and municipal operations into ground and surface waters of the state.  Discharges
ered by NPDES or WAC 173-218 (Underground Injection Control Program) permits are excluded 
The DOE has agreed to meet the requirements of the 216 program at the Hanford Site for dis
 
 

2.2.2.4 Air Quality. Hazardous emission standards in 40 CFR 61, "National Emission Standards for 

Hazardous Air Pollutants," provide for the control of the emission of hazardous pollutants
standards in 40 CFR 61, Subpart H, "National Emission Standards for Emissions of Radionucl
from Department of Energy Facilities," apply specifically to the emission of radionuclides
Approval to construct a new facility or to modify an existing one may be required by these
not yet delegated this approval authority to the State of Washington for the Hanford Site.
     The Clean Air Act Amendments of 1990 require the addition of 189 substances to the li
pollutants to be regulated on a schedule that extends to 1999.  The hazardous air pollutan
radionuclides.  The amendments require the identification of source categories and the def
control technology (maximum available control technology) for each of these pollutants.  H
the definition of a major source because total emissions from Hanford may exceed the trigg
per year for any combination of listed hazardous air pollutants (emission standards using 
measure for radionuclides will be promulgated in the future).  This means that emission so
become subject to permitting and reporting requirements and to installation requirements (
control technology.  A new SNF storage  facility may be subject to the maximum available c
requirements for new sources. 
     Washington State Department of Health regulations in WAC 246-247, "Monitoring and Enf
Quality and Emission Standards for Radionuclides," contain standards and permit requiremen
radionuclides to the atmosphere from DOE facilities based on Department of Ecology standar
"Ambient Air Quality Standards and Emission Limits for Radionuclides." 
     The local air authority, Benton County Clean Air Authority, enforces General Regulati
pertains to detrimental effects, fugitive dust, incineration products, odor, opacity, asbe
emissions.  Benton County Clean Air Authority has been delegated authority to enforce EPA 
 
 



2.2.3 Protection of Public Health 

     Numerical standards for protection of the public from releases to the environment hav
and appear in the Code of Federal Regulations.  The most significant of the regulations ar
following paragraphs. 
     Clean Air Act standards found in 40 CFR 61.92 apply to releases of radio- 
nuclides to the atmosphere from DOE facilities and state as follows: 
     Emissions of radionuclides [other than radon-220 and radon-222] to the ambient air fr
     of Energy facilities shall not exceed those amounts that would cause any member of th
     receive in any year an effective dose equivalent of 10 millirem/year. 
      
     Safe Drinking Water standards found in 40 CFR 141.16 apply indirectly to releases of 
nuclides from DOE facilities to the extent that the releases impact community water system
     The average annual concentration of beta particle and photon radioactivity from man-m
     in drinking water shall not produce an annual dose equivalent to the body or any inte
     than 4 millirem/year. 
      
     Also, maximum contaminant levels in community water systems of 5 pico- curies per lit
and radium-228, and maximum contaminant levels of 15 picocuries per liter of gross alpha p
including radium-226 but excluding radon and uranium, are specified in 40 CFR 141.  The tr
corresponds to a dose of 4 millirem per year is 20,000 picocuries per liter. 
 
 

2.2.4 Species Protection 

     Regulations of the Endangered Species Act, the Bald and Golden Eagle Protection Act, 
Treaty Act in 50 CFR 10-24, 222, 225-227, 402, and 450-453 apply to the Hanford Site.  The
requires a biological assessment to identify any threatened or endangered species likely t
proposed action.   
 
 

2.2.5 Floodplains and Wetlands 

     Executive Order 11988, "Floodplain Management," Executive Order 11990, "Protection of
CFR 1022, require an assessment of the effects of DOE actions on floodplains and wetlands.
directed at the protection of water quality and habitat. 
 
 

2.2.6 Cultural and Historic Preservation 

     Requirements of the National Historic Preservation Act in 36 CFR 800, the American An
25 CFR 261 and 43 CFR 3, and the Archaeological Resources Protection Act and the American 
Act in 43 CFR 7 apply to the protection of historic and cultural properties, including bot
those discovered during excavation and construction.  The American Indian Religious Freedo
American Graves Protection and Repatriation Act also provide for certain rights of access 
traditional areas of worship and religious significance. 
 
 

2.3 Spent Nuclear Fuel Management Program 

     This section presents a summary of current plans, as of December 1994, for the manage
the Hanford site.  The following SNF and associated facilities are at Hanford (Bergsman 19
     -   N Reactor SNF- Zircaloy-clad metallic uranium fuel stored in water in the 105-KW 
         basins and exposed to air in the Plutonium and Uranium Recovery through Extractio
         Plant dissolver cells A, B, and C. 
          
    -    Single-pass reactor SNF - aluminum-clad metallic uranium fuel stored in water in 



         and 105-KW basins and stored in water in the PUREX basin. 
          
    -    Shippingport Core II SNF - Zircaloy-clad uranium dioxide fuel stored in water in 
         Canyon Pool Cell 4. 
          
    -    Fast Flux Test Facility (FFTF) SNF - stainless steel-clad fuel stored in liquid s
         FFTF, consisting mostly of plutonium and uranium oxide fuel, but also uranium and
         plutonium metals, and carbide and nitride fuel. 
          
    -    Miscellaneous commercial and experimental SNF - consisting mainly of Zircaloy-cla
         dioxide fuel stored in air in the 324, 325, and 327 buildings; TRIGA (training, r
         isotope reactors built by General Atomics) fuel stored in water in the 308 Buildi
         miscellaneous fuel stored in air-filled shielded containers at the 200-West Area 
         grounds; and aluminum-clad, uranium-aluminum alloy fuel stored in air in the Plut
         Finishing Plant. 
          
    Plans for management of Hanford SNF are included in the Hanford Spent Nuclear Fuel Pro
Recommended Path Forward (Fulton 1994) and the Spent Nuclear Fuel Project Technical Baseli
Fiscal Year 1995 (WHC 1995).  It should be noted, however, that the SNF management program
evolve since these documents were issued or drafted.  Similarly, Hanford site-specific env
documentation that will be required to support the Hanford SNF management program continue
Spent nuclear fuel EISs that are being prepared or that will be prepared include this prog
Hanford site- specific K Basins EIS.  The programmatic EIS will lead to a record of decisi
scheduled to be published in June 1995.  That record of decision will specify what SNF wil
which DOE sites, Naval Reactor Propulsion Program sites, or other sites.  The K Basins EIS
result in a record of decision that specifies where and how to relocate, stabilize, and sa
Reactor and single-pass reactor SNF from the K Basins to address the urgent need to remedy
environmental vulnerabilities.  The K Basins EIS record of decision will address managemen
a 40-year period or until ultimate disposition.        
     During negotiations on the Fourth Amendment to the Tri-Party Agreement (TPA), the DOE
Washington Department of Ecology, and the EPA agreed to an enforceable milestone that indi
issuing that record of decision by June 1996.  The record of decision on the K Basins EIS 
on the programmatic EIS record of decision.  Other environmental documentation (EAs or EIS
prepared for any proposed actions related to SNF that are not specifically covered in the 
or in the K Basins EIS. 
    Assuming the EISs are prepared as planned, the Hanford SNF management plan would ident
implement management approaches that will provide safe, cost-effective storage of SNF at e
facilities.  Activities to identify, and then implement, the SNF management approach follo
    -    Issuing the records of decision that are expected to result from the programmatic
         K Basin EIS.  
          
    -    Achieving accord with the TPA or renegotiating activities and milestones, as nece
          
    -    Providing facilities for SNF management as necessary to implement the EIS records
         decision.  SNF remaining onsite, as a result of the programmatic EIS record of de
         be placed in wet or dry storage in the 200-East Area until a decision on ultimate
         has been made. 
          
    -    Identifying and developing pathways for ultimate disposition of the SNF.   
          
    -    Providing facilities and systems for preparing SNF for ultimate disposition.   
           N Reactor and single-pass reactor SNF would be stabilized, as necessary, to imp
           Basins EIS record of decision.  It is possible this stabilized form would be a 
           oxide.  Suitability of other SNF for ultimate disposition in its current form i
           demonstrated, but it is possible that FFTF and Shippingport SNF may not require
           stabilization. 
            
    While the SNF management approach is being defined, the following key, near-term actio
existing facilities are being implemented or are planned: 
    -    Upgrading water treatment systems and retrieving sludges from the basins' floors.
          
    -    Performing necessary safety and security upgrades (e.g., water systems) to extend
         life until SNF removal can be accomplished. 
          
    -    Transferring SNF from liquid-sodium storage at the FFTF to dry storage in interim



         casks.  This activity would be integrated with FFTF deactivation. 
          
    -    Transferring small quantities of SNF between existing facilities where deemed nec
         comply with other Hanford requirements. 
          
     Discussion of the SNF inventory and plans for managing that inventory are provided in
sections.  Planned SNF management activities are summarized in Table 2-1.  Additional deta
storage facilities are in Chapter 3. 
 
 

2.3.1 N Reactor Spent Nuclear Fuel 

    N Reactor SNF is stored in three facilities (Bergsman 1994): 
    -    952 metric tons of uranium in 3815 closed canisters in the 105-KW Basin.  The wat
         basin has only low levels of radionuclide contamination. 
          
    -    1144 metric tons of uranium in 3666 open canisters in the 105-KE Basin.  The wate
         basin is contaminated with radionuclides, and there is a thick layer of sludge on
         floor. 
          
    -    0.3 metric tons of uranium in the form of intact Mark IV fuel elements and fuel e
         stored in air on the floor of PUREX dissolver cells A, B, and C. 
          
    Until recently, plans included 1) containerizing the fuel and sludge stored in the 105
Mark II (sealed) canisters; and 2) transferring the spent fuel in PUREX to the 105-KE Basi
it in the basin.  Alternative approaches to each of these plans, including alternative con
and sludge at the 105-KE Basin, expedited fuel removal from the K Basins  and dry storage 
have been evaluated, and a path forward for these materials selected.  PUREX SNF would be 
K Basins and subsequently managed with the existing K Basins SNF inventory pending issuanc
Expedited fuel removal from the K Basins has been selected in lieu of containerization bec
to worker safety and/or the environment.  The 105-K Basins SNF would be relocated to a sto
the 200 Area, pending completion of the K Basins EIS.  The impacts associated with impleme
path forward are within the envelope of impacts analyzed in this EIS.   
  Table 2-1. Summary of planned spent nuclear fuel management activities.   In addition, w
data relevant to assuring continued safe storage and developing plans for future actions. 
commitments to the Defense Nuclear Facilities Safety Board have set a date of December 199
removal of the SNF from the 105-K Basins. 
     Other N Reactor SNF, which may be recovered as a result of N Basin deactivation, woul
transferred to the 105-K Basins.  A small quantity of this material (less than 0.5 MTHM) i
fragments and chips is suspected to be in the sludge at the bottom of N Basin.  
 
 

2.3.2 Single-Pass Reactor Spent Nuclear Fuel 

    The single-pass reactor SNF consists of residual fuel elements from the 105-KW and  
105-KE reactors, plus residual elements from the clean-out of the 105-C and 105-D storage 
Currently, 138 elements [0.4 metric tons of uranium (MTU)] are stored in the 105-KE Basin 
(0.1 ) are stored in the 105-KW Basin.  In addition, four buckets filled with 779 single-p
elements are stored in the PUREX storage basin. 
    It was planned that the single-pass reactor fuel stored in PUREX would be transferred 
Basin, containerized, and possibly transferred to the 105-KW Basin before the previously p
SNF EIS record of decision would be issued.  Activities to implement this action were init
1995).  In parallel, alternative dry storage of this fuel was considered, consistent with 
evaluation for N Reactor fuel at PUREX.  To enable expeditious deactivation of the PUREX p
the Hanford Site cleanup mission and because of the minimal impacts associated with reloca
to the 105-K Basins, shipment to the 105-K Basins was selected as the preferred approach f
SNF until issuance and implementation of the K Basins EIS record of decision.  The SNF may
directly to the 105-KW Basin instead of the 105-KE Basin and would be stored in a manner c
requirements of the selected storage basin.  The impacts associated with implementation of
are within the envelope of impacts analyzed in this EIS. 
 



 

2.3.3 Fast Flux Test Facility Spent Nuclear Fuel 

    The SNF from FFTF is stored in the following four FFTF locations, all of which use liq
cooling: 
    -    the reactor core with a capacity of approximately(a) 82 fuel assemblies 
          
    -    in-vessel storage with a capacity of 54 fuel assemblies 
          
    -    interim decay storage with a capacity of 112 fuel assemblies and a limitation of 
         per assembly 
          
    -    the Fuel Storage Facility with a capacity of 380 fuel assemblies(b) and a limitat
         kilowatts per assembly. 
          
    The 1993 inventory of irradiated SNF at FFTF consists of fuel from 329 assemblies; an 
non-irradiated driver fuel assemblies exist.  Some irradiated fuel assemblies have been di
the fuel now placed in 40 Ident 69 containers or in the Interim Examination and Maintenanc
irradiated fuel has been shipped offsite, but is expected to be returned to Hanford. 
    The DOE plans to transfer FFTF spent nuclear fuel from the liquid sodium-cooled storag
into dry storage casks.  These interim storage casks would hold six or seven assemblies pe
of an initial ten casks has been scheduled for August 1995 and an environmental assessment
has been submitted (Bergsman 1995).  The majority of the casks would be sited in the 400 A
may be sited at the Plutonium Finishing Plant because of requirements for additional physi
small fraction of the FFTF SNF is sodium bonded, and may be shipped directly offsite witho
dry storage casks if the decision in this EIS is to relocate these materials to another DO
------------------------------------------------------------------------------------------
a. Capacity for each core-loading varies. 
b. The Fuel Storage Facility actually has a capacity of 466 fuel assemblies, but is limite
to only 380 because of criticality requirements. 
------------------------------------------------------------------------------------------
 
 

2.3.4 Shippingport Core II Spent Nuclear Fuel 

    The Shippingport Core II spent nuclear fuel is stored in water in the 221-T Building (
Pool Cell 4.   The 72 standard blanket assemblies will remain in basin storage in T-Plant 
NEPA review is completed to enable implementation of dry storage or transfer offsite.   Si
review will not be initiated until issuance of the record of decision for this EIS.  (One 
blanket assembly is also stored in air in the T-Plant.) 
 
 

2.3.5 Miscellaneous Spent Nuclear Fuel 

    A variety of miscellaneous spent nuclear fuel is stored in the 300 Area, Plutonium Fin
and low-level burial grounds (Bergsman 1994).  Specific actions that have been identified 
follow: 
    -    The spent nuclear fuel stored in air in the 324, 325, and 327 buildings (mostly c
         light-water reactor fuel, i.e., Zircaloy-clad uranium dioxide) is planned for rel
         onsite; an environmental assessment for this activity will be prepared.  The plan
         facility is a dry storage cask. 
          
    -    TRIGA fuel stored in water in the 308 Building is planned for relocation onsite t
         so that the 308 Building can be deactivated; an environmental assessment has been
         for this activity.  Alternative disposition of the TRIGA fuel may be implemented;
         this fuel to the Idaho National Engineering Laboratory (INEL) is assumed in the I
         Planning Basis Alternative. 
          
    -    Miscellaneous fuel residues in the 200 Area are currently being managed as remote
         transuranic waste.  The TRIGA SNF at the burial grounds will be relocated onsite 



         grounds retrieval operations.  
 
 
 
 
 
 
 
 
 

3. SPENT NUCLEAR FUEL MANAGEMENT ALTERNATIVES 

 

3.1 Description of Alternatives 

      Five major alternatives are being evaluated for safely storing SNF until 
ultimate disposition is determined.  These five alternatives are 1) No Action, 
2) Decentralization (with a subset of local stabilization and storage 
options), 3) 1992/1993 Planning Basis, 4) Regionalization (with options A, B1, 
B2, and C), and 5) Centralization (minimum and maximum options).  The five 
alternatives and their impacts are being evaluated concurrently by the sites 
or agencies potentially affected by these alternatives, including Hanford, 
Savannah River Site (SRS), Idaho National Engineering Laboratory (INEL), Oak 
Ridge National Laboratory (ORNL), the Nevada Test Site (NTS), and the Naval 
Nuclear Propulsion Program. 
      This chapter describes the spent fuel inventories, activities, and 
facilities anticipated at Hanford under the various storage alternatives.  The 
inventory of SNF expected to be stored at Hanford under each alternative is 
summarized in Table 3-1.  There are eight types of fuel listed in Table 3-1 to 
represent the wide variety of SNF currently held at various sites across the 
United States.  In addition, the United States has obligations for some SNF 
held in foreign countries.  The specific kinds of SNF held at Hanford that 
contribute toward the total SNF inventory are shown in parentheses in column 
one of Table 3-1.  In terms of metric tons of heavy metal, Hanford has about 
80 percent of DOE's current SNF inventory, primarily because of the large 
inventory of spent fuel remaining from the shut-down N Reactor.  The 
Centralization Alternative minimum option is not shown in Table 3-1 because 
the inventory would eventually be zero at Hanford under this option, as it is 
in the Regionalization Alternative Option C.  An overview of the SNF inventory 
as of the year 2035, planned activities, and existing and new facilities that 
may result under each of the five storage alternatives is provided below.  
      The No Action Alternative described in Subsection 3.1.1 forms the basis 
for comparison with the remaining four storage alternatives and includes 
descriptions of the expected activities, and existing storage facilities.  
Decentralization (Subsection 3.1.2), the 1992/93 Planning Basis (Subsection 
3.1.3), Regionalization (Subsection 3.1.4), and Centralization 
(Subsection 3.1.5) are discussed in the remaining sections. 
Table 3-1.  Spent nuclear fuel inventory at Hanford under the various storage options as o
Fuel type (name  No Action     1992/1993   Regionali-   Regionali-   Regionali-   Regional
of Hanford SNF   and           Planning    zation Ac    zation       zation B2e   tion Cf 
that is part of  Decentrali-   Basis                     B1d                      Centrali
this type)       zation                                                           tion min
                                                                                  option 
Naval SNF        0.00          0.00        0.00         10.23        65.23        0.00    
Savannah River   0.00          0.00        0.00         8.76         8.76         0.00    
and  
  aluminum-clad 
Hanford (N       2103.17g      2103.17     2103.17      2103.17      2103.17      0.00    
Reactor  
  and single-  
pass reactors) 



Graphite         0.00          0.00        0.00         27.60        27.60        0.00    
Commercial       2.30          2.30        0.00         125.18       125.18       0.00    
  miscellaneous  
fuels 
Experimental,    11.27         11.23       0.00         90.12        90.12        0.00    
stainless  
  steel clad  
(FFTF) 
Experimental,    15.70         15.70       0.00         64.84        64.84        0.00    
Zircaloy  
  clad  
(Shippingport) 
Experimental,    0.00          0.00        0.00         0.29         0.29         0.00    
other  
  such as  
ceramic,  
  liquid/salt,  
etc. 
     TOTALS:     2132.44       2132.40     2103.17      2430.19      2485.19      0.00    
                                    
a.  MTHM - Metric tons of heavy metal (thorium, uranium, and plutonium as applicable).  
b.  Source:  Wichmann (1995).  Quantities of SNF within a given category may be the result
together several quantities, some large and some small, stored at different locations.  In
are known to within about 1%.  Additional digits are shown in the table as a check on calc
inventory totals are known to only two significant figures.   
c.  All Hanford production SNF remains at Hanford.  All other SNF goes to INEL (including 
commercial, experimental stainless-steel-clad, and TRIGA).  
d.  All SNF currently located or to be generated in the U.S. west of the Mississippi River
stored at the Hanford Site, with the exception of Naval SNF.  
e.  All SNF currently located or to be generated in the U.S. west of the Mississippi River
SNF are sent to and stored at the Hanford Site.  
f.  All Hanford Site SNF and all other SNF currently located or to be generated in the U.S
Mississippi River is sent to and stored at either INEL or NTS.  For Hanford, this alternat
to the Centralization Alternative minimum option (SNF is shipped offsite).  
g.  This represents the post-irradiation (end-of-life) quantity.  The pre-irradiation quan
MTHM) is sometimes quoted.  
 
 

3.1.1 No Action Alternative 

     Under the No Action Alternative, only those actions that are deemed 
necessary for con- 
tinued safe and secure management of the SNF would be 
conducted.  Thus, the existing SNF would be maintained close to its current 
storage locations, and there would be minimal facility upgrades.  Activities 
required to store SNF safely would continue at each specific site (DOE 1993b). 
     A description of the anticipated activities that would be necessary 
under the No Action Alternative is provided in Subsection 3.1.1.1, followed by 
descriptions of existing facilities (Subsection 3.1.1.2), and any new 
facilities (Subsection 3.1.1.3).  A comprehensive inventory and description of 
the fuel at Hanford as of January 1993 is given by Bergsman (1994).  That 
report provides detailed information on many of the spent fuel designs and 
radionuclide inventories. 
 
 

3.1.1.1 Anticipated Activities. In order to carry out the No Action 

Alternative, the following activities would occur at the Hanford Site: 
     -    Characterization of the defense production reactor fuel would 
          proceed to establish the basis for safe storage. 
           



     -    Fuel and sludge would be containerized at the 105-KE Basin or other 
          onsite location. 
           
     -    The first 10 dry storage casks would be procured for Fast Flux Test 
          Facility (FFTF) fuel. 
           
     Consolidation of SNF from defense production reactors into the 
105-KW Basin could occur.  Other fuel may be transferred to dry cask storage 
where required for safety. 
 
 

3.1.1.2 Description of Existing Facilities. SNF is presently located 

in 11 facilities on the Hanford Site:  105-KE and 105-KW Basins at the north 
end of Hanford in the 100-K Area; T Plant, low-level waste burial grounds, and 
Plutonium Finishing Plant in the 200 West Area; Plutonium and Uranium Recovery 
through EXtraction (PUREX) plant in the 200 East Area; FFTF in the 400 Area; 
and 308, 324, 325, and 327 buildings in the 300 Area in the southeast corner 
of the site.  Continued storage in these facilities is being evaluated because 
the No Action Alternative includes activities required to ensure safe and 
secure storage.  The Plutonium  
Finishing Plant and PUREX facilities are excluded from this evaluation because 
SNF will not remain in those two facilities under any of the alternatives.  
For the purposes of this analysis, SNF at PUREX is assumed to be relocated to 
the K Basins. 
     Most of the facilities at the Hanford Site are decades old, some over 40 
years, except for the FFTF and its associated storage buildings.  A general 
description, the capacity for additional storage of SNF, and the means by 
which SNF can be received or removed from each facility are provided in Table 
3-2.  The dimensional information is for the actual storage area and not for 
the entire facility in order to provide a basic idea of the storage area 
required for that specific inventory of SNF.  In many cases, such as the 
facilities in the 300 Area, only small portions of the actual facilities are 
used to store the spent fuel. 
     The K Basins contain the vast majority of the SNF at Hanford.  The 
T-Plant, 308, 325, and 327 buildings, and the Plutonium Finishing Plant 
contain small amounts of stored SNF of various kinds.  Four FFTF locations 
contain all the FFTF spent fuel, presently stored in sodium:  the Reactor 
Core, In Vessel Storage, Interim Decay Storage, and Fuel Storage Facility (a 
building separate from the reactor containment building).  The first of 60 new 
dry storage casks are expected to be available for FFTF fuel by late 1995.  
The existing facilities have very little additional capacity (see Table 3-2).  
While there is presently excess capacity in the K Basins, this is expected to 
be consumed by the planned operations, regardless of the storage alternative 
chosen. 
     The accessibility and limits on loading SNF are provided as key factors 
in movement of any fuel from these facilities to other locations on or 
offsite.  Rail access is available at the facilities storing most of the fuel 
(K Basins, PUREX, and T Plant); truck shipments would be used for the rest.  
Acceptable casks and procedures for moving these casks may require evaluation 
in many cases.  Additional details on these facilities are provided by 
Bergsman (1994), Bergsman (1995), and Monthey (1993). 
     The changes to the existing facilities that were analyzed under the No 
Action Alternative of SNF storage are shown in Table 3-3.   
Table 3-2.  Description of existing facilities (Bergsman 1994; Bergsman 1995). 
Facility             Description                     Capacity     Access  
105-KE Basin         Water storage pool; 38 m x 20   75% full,    By rail 27  
                     m x 6 m deep; concrete walls    100% full    MT crane,  
                     and floor; no sealant or        after        fairly  
                     liner                           containeri   restrictive  
                                                     zation   
105-KW Basin         Water storage pool; 38 m x 20   75% fulla    By rail 27  
                     m x 6 m deep; concrete walls                 MT crane,  



                     and floor; epoxy sealant; no                 fairly  
                     liner                                        restrictive  
T Plant:  Cell 4     Water storage pool; 4 m x 8.4   50% full     By rail or  
                     m x 5.8 m deep (water)                       truck  
                                                                  All fuel  
                                                                  handling  
                                                                  remote  
PUREX Plant:  East   Water storage pool; 9.5 m x     No           Shipment by  
end of 202A Bldg.    6.1 m x 5.2 m deep; Dissolver   additional   rail  
plus Dissolver       Cell sizes vary                 capacity     36 MT crane  
Cells A, B, and C 
Plutonium            Dry storage in 55 gal drum      No           Shipment by  
Finishing Plant:                                     additional   truck  
2736-ZB Bldg.                                        capacity  
Fast Flux Test       Liquid sodium pool storage      More than    By truck  
Facility:  Reactor   (fuel storage facility is       75% full     91 MT Crane  
in-vessel storage,   separate from reactor  
interim decay        containment building, with  
storage, and fuel    limit of <1.4kW/assembly)  
storage facility  
storage locations 
200 Area LL Burial   Dry, retrievable storage; 13    Large        By truck  
Grounds:  218-W-4C   lead-lined, concrete-filled     additional  
Trench 1 and 7;      208 liter drums, soil           capacity  
and 218-W-3A         covered; 22 concrete casks  
Trench 8             (1.66 m x 1.66 m x 1.22 m or  
and S6               1.92 m high), soil covered;  
                     39 EBR II casks (1.5 m high x  
                     0.4 m diameter), soil  
                     covered; 1 Zircaloy Hull  
                     Container (152 cm long x 76  
                     cm diameter)  
308 Building         Built in late 1970's water      Small        Truck  
Annex: Neutron       storage pool; 2.8 m diameter    additional   shipments  
Radiography          x 6 m deep                      capacity     4.5 MT crane  
Facility 
324 Building:  B     Dry storage in air; B Cell:     Small        Truck  
and D Cells          6.7 m x 7.6 m x 9.3 m high      additional   shipments  
                     (SNF uses <10% of floor         capacity     only  
                     space).  D Cell:  4 x 6.4 m x                B Cell - 2.7  
                     5.2 m high (small part for                   and 5.4 MT  
                     fuel), thick concrete walls                  cranes;  
                     and floors with steel liners                 Airlock - 27  
                                                                  MT crane  
325 Building:  A     Dry storage in air 325A - 1.8   Small        Truck  
and                  m x 2.1 m x 4.6 m high          additional   shipments  
B Cells in 325       (typical cell) 325B - 1.7 m x   capacity     only  
Radiochemical        1.7 m floor area (typical                    325A - 27 MT  
Facility; 325        cell)                                        crane  
Shielded                                                          325B - 2.7  
Analytical                                                        MT crane  
Laboratory 
327 Building:  A -   Dry storage in air, except      Small        No direct  
F and I Cells;       for water in large basin;       additional   rail  
Upper and Lower      variety of cell sizes, but      capacity     Truck  
SERF; Dry Storage    storage only for fuel                        shipments  
vault; EBR II        research                                     13.5 and 18  
cask; Large Basin                                                 MT cranes 
                                   
a.  If 105-KE Basin fuel is consolidated with 105-KW Basin fuel, 105-KE Basin 
would be shut down.  The storage capacity of 105-KW Basin would be increased 
by replacing all the storage racks to allow multitiered stacking of fuel 
storage canisters and by making minor facility modifications.  
Table 3-3.  Assumed changes to existing Hanford facilities in the No Action 
Alternative.   



Facility        Facility changes  
105-KE Basin    Fuel and sludge to be containerized; plans to upgrade safety  
                and security systems  
105-KW Basin    Fuel is already containerized; plans to upgrade safety and  
                security systems  
T Plant         None    
PUREX Plant     Fuel to be moved to alternative location (assumed to be 105-  
                K Basins for this alternative)  
Plutonium       None    
Finishing  
Plant 
Fast Flux       None:  Procure 10 dry storage casks by 8/95 (Bergsman 1995).   
Test Facility   Casks to weigh 50 T with storage cavity 3.8 m high x 0.56 m  
                diameter (Bergsman 1994)  
200 Area LL     None  
Waste Burial  
Grounds 
308 Building    None    
Annex 
324 Building    None    
325 Building    None    
327 Building    None   
 
 

3.1.1.3 Description of New Facilities. No new buildings were analyzed 

for the Hanford Site under the No Action Alternative.  The only activities 
that were analyzed are those described for containerizing the N Reactor fuel 
and procuring casks for storage of FFTF fuel.  The casks would be stored 
above ground on an existing concrete pad at the FFTF (Bergsman 1995).  Major 
changes in rail, electrical, water, or other utilities are not expected under 
this alternative. 
 
 

3.1.2 Decentralization Alternative 

     In the Decentralization Storage Alternative, as in the No Action 
Alternative, the current spent fuel inventory would continue to remain close 
to the point of generation or defueling.  There are some existing storage 
sites that may receive or ship spent fuels, such as naval spent fuel, under 
one of several options under the Decentralization Alternative, but these 
options do not impact Hanford (DOE 1993a).  No SNF would be shipped offsite 
or received from other storage locations outside of Hanford, but local 
transport might take place to support safety requirements and research and 
development.  The Decentralization Alternative differs from the No Action 
Alternative in that significant facility development and upgrades are 
assumed, and spent fuel characterization, research and development, and 
possibly stabilization would occur.  Summaries of the anticipated activities 
(Subsection 3.1.2.1) and facility require- 
ments (Subsections 3.1.2.2 and 
3.1.2.3) are provided below. 
 
 

3.1.2.1 Anticipated Activities. The Decentralization Alternative would 

include the three activities (fuel characterization, fuel and sludge 
containerization, and cask procurement for FFTF fuel) mentioned above in 
Subsection 3.1.1 for the No Action Alternative as well as the following 
general activities: 
     -    Characterization of defense production fuels (N Reactor and single- 



          pass reactor) to determine the feasibility of dry storage 
           
     -    Evaluation of dry storage for other fuels (Shippingport Core II, 
          FFTF, miscellaneous) 
           
     -    Research and development on N Reactor fuel stabilization 
           
     -    Construction and utilization of wet and/or dry storage facilities 
          as well as a stabilization facility to support storage. 
           
     Only the defense fuels are being considered for wet storage, but dry 
storage in casks or vaults could be used for all or part of Hanford's spent 
fuel inventory under various options (Bergsman 1995).  There are four basic 
options considered for storage of the spent fuels at Hanford under the 
Decentralization Alternative.  Options W and X include both wet and dry 
storage:  wet storage for defense fuels and dry storage for all other spent 
fuels in either a vault or casks.  Options Y and Z involve only dry storage, 
again either in a vault or casks, but these options include one of three 
stabilization options for the metallic defense fuels.   
     The three potential processes considered for stabilizing the defense 
fuels in conjunction with Options Y and Z are shear/leach/calcine (P), 
shear/leach/solvent extraction (Q), and drying and passivation (D).  Process 
P consists of shearing the fuel into a continuous dissolver and dissolving it 
in a nitric acid solution.  Eventually, the processed material (without any 
radionuclide removal) is calcined, pressed into a ceramic waste form, and 
sealed in metal canisters.   
     Process Q uses solvent extraction by which metallic defense fuels are 
dissolved, separating uranium and plutonium and a liquid high-level waste 
stream that would most likely be vitrified for disposal in a geologic 
repository.  In Process Q it is assumed that the process would be carried out 
on the Hanford Site.  In commenting on the draft EIS, British Nuclear Fuels 
Limited (BNFL) proposed such processing be carried out in their facilities 
overseas.  A discussion of the proposed sub-option is provided in Attachment 
B.  Except for the additional impacts associated with transporting SNF from 
the Hanford Site to a West Coast shipping port, transoceanic shipment, 
transport of the SNF overland to BNFL facilities, and return shipment of 
resource materials (uranium-trioxide and plutonium-dioxide) and vitrified 
high-level waste, environmental impacts would be similar to those determined 
for Process Q.   
     Process D consists of drying and passivating the spent fuel and then 
canning it for storage.  The relationships between the storage and 
stabilizing options are shown in Table 3-4. 
     Option W involves moving the N Reactor fuel from the existing basin 
storage into a new basin to be built by the year 2001.  Simultaneously, a 
modular dry vault would be built for storage of the rest of the spent fuel at 
Hanford.  Option X considers the use of casks for dry storage instead of the 
vault, but still requires moving the N Reactor fuel to a new basin.  The 
casks would be placed on concrete pads outside of any buildings and would 
include two types of cask designs:  concrete modules holding a storage cask, 
and upright concrete casks designed specifically for the FFTF fuel.  Option Y 
would result in all of the non-defense spent fuel at Hanford being placed in 
a large vault facility.  The defense fuel would require processing in a new 
facility by one of three options (P, Q, or D) prior to canning and placement 
in storage.  The defense fuels processed using Option P or Option D would be 
stored in the vault; however, Option Q would result in several products that 
would be stored or processed further as high-level waste (Bergsman 1995).  
The final option, Option Z, is similar to Option Y except that casks would be 
used instead of a dry storage vault for all of the nondefense spent fuels.  
The defense fuels are handled as in Option Y.  Additional details are 
provided by Bergsman (1995). 
Table 3-4.  Options under the Decentralization Alternative for Hanford. 
Storage   Stabili-  Description            Facility requirements  
option    zation  
          option  
W         None      Wet storage of         New basin  



                    defense fuels          New vault  
                    Dry storage of other  
                    fuels  
X         None      Wet storage of         New basin  
                    defense fuels          New casks   
                    Dry storage of other  
                    fuels  
Y         P, Q, or  Dry storage of all     New vault; new processing facility  
          D         fuel; stabilize        [calcining (P), solvent extraction  
                    defense fuels prior    (Q), or drying and passivation (D)]  
                    to storage  
Z         P, Q, or  Dry storage of all     New dry storage casks; new  
          D         fuel; stabilize        processing facility [calcining (P),  
                    defense fuels prior    solvent extraction (Q), or drying  
                    to storage             and passivation (D)] 
 
 

3.1.2.2 Description of Existing Facilities and Impacts from the 

Decentralization Alternative.  The description of the existing facilities 
used to store SNF at Hanford was provided in Subsection 3.1.1.2.  The 
Decentralization Alternative would impact the facilities beyond that already 
mentioned for the No Action Alternative to the extent that fuel would be 
removed from several of them:  the Shippingport fuel would be removed from T 
Plant to a designated interim storage location on site; FFTF fuel would 
continue to be removed from the sodium-cooled storage facilities and placed 
in dry storage casks; and fuel in the 200-W burial grounds might be relocated 
onsite. 
     As shown in Table 3-2, there is very little excess capacity in any of 
the facilities in which fuel is currently stored.  The storage basins, in 
addition to being old, were built for temporary holding, for a matter of 
months only; hence, bringing them up to standards for prolonged storage would 
be fraught with problems and would not be cost-effective.  Except for the 
burial grounds, the locations in which SNF is currently held in air were not 
intended for prolonged storage either, having been built for temporary 
holding for research and development or pre- 
processing.  The FFTF storage 
facilities are all dependent on maintaining sodium in the liquid state as 
coolant and storage medium, which is not cost-effective for 40 years of 
storage for nonbeneficial use.  Hence, the existing facilities are not 
considered for use in the 40 year storage scenario. 
 
 

3.1.2.3 Description of New Facilities. A minimum of two new facilities 

are required, regardless of which option is chosen for storing spent fuel 
under the Decentralization Alter- 
na- 
tive.  Both Options W and X require a new 
basin and either a new vault or a new cask storage facility.  Descriptions of 
these potential new facilities are provided in Table 3-5.  A proposed site 
consisting of about 260 hectares (one-quarter section) for construction of 
all new facilities is located as shown in Figure 4-1.  The cask facility 
would cover about twice as much land area as a vault facility and would 
involve modular systems placed outside on concrete pads.  While the basin 
requirement is dropped for Options Y and Z, a process facility is needed for 
the metallic defense fuels in addition to the new dry storage facility.  The 
specifics of this facility vary depending on whether they involve 
shear/leach/calcining (process P), shear/leach/solvent extraction 
(process Q), or drying and passivation (process D).  For process Q, it is 
assumed that a vitrification plant and storage facilities will be available 
for the processed spent fuel that would then consist of three products.  The 



vitrification plant and storage for high-level wastes are part of the overall 
plan for Hanford. 
     The potential processing facilities that will result from this 
alternative will require increased utilities, compared with the new dry 
storage facilities that are not expected to have major utility requirements.  
A rail system for receiving spent fuel at the various facilities may be 
required and could be tied into the existing system.  Water requirements are 
expected to be insignificant.  Estimates of the power requirements for 
processes P, Q, and D are 10 megawatts, 18 megawatts, and 3 megawatts, 
respectively.  While the existing excess electrical capacity of 21 megawatts 
would be sufficient for one of these facilities, other potential uses of the 
existing electrical power capacity may require upgrading the existing power 
system (Bergsman 1995). 
 
 

3.1.3 1992/1993 Planning Basis Alternative 

     The 1992/1993 Planning Basis Alternative defines those activities that 
were already scheduled at the various sites for the transportation, receipt, 
processing, and storage of SNF. 
 
 

3.1.3.1 Description of Spent Fuel Inventory As in the previous two 

alternatives, no new spent fuel would be received at Hanford under the 
1992/1993 Planning Basis Alternative.  However, the 101 spent fuel elements 
currently in the 308 Building from TRIGA reactors and the small amount of 
TRIGA fuel from Oregon State University currently in the 200-W Area burial 
grounds would be shipped to INEL. 
Table 3-5.  Description of required facilities under the Decentralization Alternative.   
New           Description                                                     Capacity  
facility 
Water Basin   Building:  110 m long x 42.7 m wide x 19.8 m                    2103 MTU in 
(W, X)        high                                                            8000 caniste
              Land use:  <8094 m2 (<2 acres)  
              Water storage pool:  rectangular, 520 m2, cast-  
              in-place concrete  
              Canisters:  double barreled, each 0.23 m  
              diameter x 0.74 m high  
              Construction:  3 year duration, operation by  
              2001  
Dry Storage   Building:  39.6 m long x 48.8 m wide x 19.8 m                   30 MTHM in 6
Vault         high                                                            short and 25
Facility      Land use:  <4047 m2 (<1 acre)                                   long caniste
(W)           Modular vault:  metal tubes vertically arrayed  
              in cast-in-place concrete structure; inert  
              cover gas; natural convection cooling.  
              Canisters:  short, 0.508 m diameter x 3.96 m  
              (FFTF fuels); long,  0.559 m diameter x 4.57 m  
              (other non-defense fuels)  
              Construction:  3 year duration, operation by  
              2001  
Dry Storage   Building:  none, concrete pads                                  30 MTHM, 60 
Cask          Land use:  <8094 m2 (<2 acres)                                  cask/  
Facility      Cask Systems:  1) FFTF casks, 2.29 m diameter x                 canisters  
(X)           4.57 m high, 45.4 MT each, 2) Concrete module                   (FFTF design
              with fuel cask; reference storage module is                     and 6 storag
              2.96 m wide x 5.52 m deep x 4.57 m high                         modules/  
              Canisters:  0.508 m diameter x 3.96 m (FFTF                     casks  
              cask); 1.68 m diameter x 4.88 m long, weighs  
              90.8 MT (storage module)  



              Construction:  3 year duration, operation by  
              2001  
Shear/Leach   Building:  multilevel, steel-reinforced, cast                   2103 MTU in 
/             in place concrete; 110.3 m long x 55.2 m wide x                 years  
Calcine       25.9 m high (15.8 m above grade); shielded main                 2.5 MTU/day 
Process or    canyon is 6.1 m wide x 70.1 m long x 25.9 m  
Z Facility    high;  
(Y)           Land Use:  6070 m2 (1.5 acres)  
              Operation:  24 hours/day, 7 days/week for 4  
              years to stabilize defense fuels;  
              75% efficiency; 280 day/year  
              Construction:  3 year duration, operation by  
              2001  
Dry Storage   Building:  100.6 m long x 88.4 m wide x 18.3 m                  2133 MTHM in
Vault         high                                                            ~1200 defens
Facility      Land use:  <8094 m2 (<2 acre)                                   canisters, 
(Y)           Modular vault:  metal tubes vertically arrayed                  60 short and
              in cast-in-place concrete structure; inert                      25 long non-
              storage atmosphere; natural convection cooling.                 defense  
              Canisters:  0.559 m diameter x 4.11 m (defense                  canisters  
              fuels); short, 0.508 m diameter x 3.96 m (FFTF  
              fuels); long, 0.559 m diameter x 4.57 m (other  
              non-defense fuels)  
              Construction:  3 year duration, operation by  
              2001  
Dry Storage   Same as Dry Cask Storage Facility described for                 2133 MTHM in
Cask          Option X                                                        60 cask/  
Facility                                                                        
(Z)           Land use:  20,234 m2 (5 acres)                                  canisters  
              Canisters:  add storage modules/casks for                       (FFTF),  
              stabilized defense fuels; same storage                          230 modules/
              container dimensions as for Option X                              
                                                                                
                                                                              casks  
                                                                              (defense), a
                                                                              6 modules/ 
                                                                                
                                                                              casks (other
                                                                              non-defense)
Solvent       Building:  multilevel, steel-reinforced, cast                   2103 MTU in 
Extraction    in place concrete; 26.5 m long x 77.7 m wide x                  years  
Fuel          25.9 m high (15.8 m above grade); shielded main                 2.5 MTU/day 
Process       canyon is 6.1 m wide x 76.2 m long x 25.9 m  
Facility (Y   high;  
or Z)         Land Use:  6070 m2 (1.5 acres)  
              Canisters:  generates 2 kg/MTU of fuel  
              processed, resulting in about 30 cans of glass  
              for 2103 MTU of fuel  
              Operation:  24 hours/day, 7 days/week for 4  
              years to stabilize defense fuels;  
              75% efficiency; 280 day/year  
              Construction:  3 year duration, operation by  
              2001  
Fuel Drying   Building:  multilevel, steel-reinforced, cast                   2103 MTU in 
and           in place concrete; 115.8 m long x 64.0 m wide x                 years,  
Passivation   25.9 m high (15.8 m above grade); shielded main                 2.5 MTU/day
Facility (Y   canyon is 6.1 m wide x 54.9 m long x 25.9 m  
or Z)         high;  
              Land Use:  6070 m2 (1.5 acres)  
              Operation:  24 hours/day, 7 days/week for 4  
              years to stabilize defense fuels;  
              75% efficiency; 280 day/year  
              Construction:  3 year duration, operation by  
              2000  
                                   



a.  Source:  Bergsman (1995). 
 
 

3.1.3.2 Anticipated Activities Most of the activities previously 

discussed for the decentralization storage alternative were already planned 
prior to this review.  It was expected that all newly generated SNF that was 
owned by the U.S. Government would be sent to either INEL or to SRS.  No new 
spent fuel was expected to be shipped to Hanford other than possibly limited 
quantities of material for research or other scientific endeavors supporting 
the nuclear industry.  Upgrades and replacements of existing storage capacity 
were already planned and would involve those facilities described in 
Subsection 3.1.2 for the Decentralization Alternative.  Thus, the activities 
that would be conducted under the 1992/1993 Planning Basis are the same as for 
the Decentralization Alternative under the four options listed in Table 3-4, 
except for the additional activity of shipping TRIGA spent fuel to INEL. 
 
 

3.1.3.3 Description of Existing Facilities and Changes Required by 

Alternative  The description provided in Subsection 3.1.1.2 on the existing 
facilities for storing SNF at Hanford also applies to this alternative.  No 
additional changes to facilities are anticipated from the 1992/1993 Planning 
Basis except that the 308 Building and the 200W Area burial grounds would no 
longer contain TRIGA spent fuel. 
 
 

3.1.3.4 Description of New Facilities. The facilities that would be 

required under the 1992/1993 Planning Basis are the same as those shown 
previously in Table 3-5 for the Decentralization Alternative.  The impact on 
existing utilities would be the same as for the Decentralization Alternative, 
namely from 3 to 18 megawatts of power for stabilization facilities and 
minimal other impacts. 
 
 

3.1.4 Regionalization Alternative 

     This alternative provides for the redistribution of SNF to candidate 
sites based on similarity of fuel types (Option A) or on geographic location 
(Options B1, B2, and C), in order to optimize the storage of SNF owned by the 
U.S. Government. 
     The Regionalization Alternative as it applies to the Hanford Site 
consists of the following options: 
     -  Option A (regionalized by fuel type) - Defense production SNF would 
        remain at Hanford; other types of SNF would be sent to INEL. 
         
     -  Option B1 (geographic regionalization) - All SNF west of the 
        Mississippi River except Naval SNF would be sent to Hanford. 
         
     -  Option B2 (geographic regionalization) - All SNF west of the 
        Mississippi River and Naval SNF would be sent to Hanford. 
         
     -  Option C (geographic regionalization) - All Hanford SNF would be sent 
        to INEL or NTS. 
         
     Facilities and features of Regionalization Option A would be the same as 
those described for Hanford defense production fuel in the Decentralization 



Alternative.  The facilities and features for all other Hanford SNF would be 
very similar to those described for that SNF in the Centralization Alternative 
minimum option. 
     Facilities and features of Regionalization Options B1 and B2 would be 
incremental to those described for the Decentralization Alternative and would 
include facilities and features similar to those described in the 
Centralization Alternative maximum option. 
     Facilities and features of Regionalization Option C would be equivalent 
to those described for the Centralization Alternative minimum option. 
 
 

3.1.4.1 Description of Spent Fuel Inventory. The spent fuel inventory 

that would be stabilized and/or stored for each of the Regionalization options 
is shown in Table 3-1. 
 
 

3.1.4.2 Activities Required by Each Option. 

     Option A, Suboption X 
     - wet storage of N Reactor and single-pass reactor fuel 
        
     - shipment of other Hanford Site fuel to INEL 
        
     - use of existing facilities (FFTF and T Plant) and new wet pool 
       facilities to load shipping casks. 
        
     For N Reactor and single-pass reactor fuel, this option is the same as 
the Decentralization Alternative; for all other Hanford Site fuel, this option 
is nearly the same as for the Centralization Alternative minimum option. 
     Option A, Suboption Y 
     - dry storage of all defense production fuel in a large vault facility 
        
     - transport of other Hanford Site fuel to INEL 
        
     - defense production fuel stabilized prior to storage 
        
     - use of existing facilities (FFTF and T Plant) and a stabilization 
       facility to load shipping casks 
        
     - leakers, if any, unloaded in a special module at a stabilization 
       facility. 
        
     For N Reactor and single-pass reactor fuel, this option is identical to 
the Decentralization Alternative; for other Hanford Site fuel, this option is 
nearly identical to the Centralization Alternative minimum option. 
     Option A, Suboption Z 
     - dry storage of all fuel in casks in a large facility  
        
     - defense production fuel stabilized prior to storage 
        
     - dry storage casks loaded at existing facilities (FFTF and T Plant) 
        
     - use of existing facilities (FFTF and T Plant) and a stabilization 
       facility to load shipping casks 
        
     - leakers unloaded in a special module at a stabilization facility. 
        
     For N Reactor and single-pass reactor fuel, this option is identical to 
the Decentralization Alternative; for other Hanford Site fuel, this option is 
nearly identical to the Centralization Alternative minimum option.  
     Option B1 



     All fuel from offsite would be stored dry in casks in a large facility, 
although a very small amount might require wet storage for an interim period 
prior to dry storage.  SNF received from other DOE locations would arrive 
stabilized and canned as necessary for storage.  SNF  received from 
universities and SNF of U.S. origin from foreign research locations would 
require canning prior to storage.  The required receiving and canning would be 
done in a new facility because of the extended period over which the fuel 
would be received.  A small amount of fuel would arrive after only limited 
time since reactor discharge, which would require temporary water storage 
until it aged sufficiently to be dry stored.  That water storage would be 
included in the receiving and canning facility.  Technology development would 
be conducted in a separate, nearby facility. 
     Option B2 
     The activities for this option would be the same as those for Option B1, 
except that additional storage would be required for Naval fuel. 
     Option C 
     Hanford fuel would be stabilized as necessary, loaded, and shipped 
offsite. 
 
 

3.1.4.3 Existing Facilities. Upgrades, replacements, and additions to 

the existing facilities would occur as required under the Decentralization 
Alternative. 
 
 

3.1.4.4 New Facilities. Research and development and pilot programs 

for characterization, stabilization, and other needs to support future 
decisions on the ultimate disposition of SNF would also occur.  Refer to Table 
3-6 for the potential facility requirements under the three storage and three 
stabilization options.  A description of these options is given in Section 
3.1.2.1, Anticipated Activities under the Decentralization Alternative.  
Options X, Y, and Z with their respective stabilization suboptions are the 
same as those for the Regionalization and Decentralization Alternatives (see 
Table 3-4).  What is different is the specific assortment of fuel to be 
managed in each of the alternatives.  The stabilization facilities required 
under the Regionalization Alternative are the same as those listed in Table 3- 
5. 
     . 
Table 3-6.  Description of required facilities under Regionalization Alternatives.  
Alternatives      New Facility         Description                                        
Regionalizati     Water basin          Building:  109.7 m long x 42.7 m wide x 12.2 m     
on A/                                  high pre-cast concrete                             
Suboption X                                                                               
RAX                                    Land use:  <8094 m2 (<2 acres)  
                                         
                                       Water storage pool:  rectangular, 520 m2, cast-in-
                                       place concrete  
                                         
                                       Canisters:  double barreled, each 0.23 m diameter 
                                       x 0.74 m high  
                                         
                                       Construction:  3-year deviation, operation  
                                       starting in 2001  
                                                                                          
Regionalizati     Shear/leach/cal      See Table 3-5                                      
on A/             cine  
Suboption Y       stabilization  
RAY               process  
                                                                                          
Regionalizati     Large modular        Building:  94.5 m long x 88.4 m wide x 18.3 m high 



on A/             dry storage          cast-in-place concrete, pre-cast concrete          
Suboption RAY     vault                superstructure                                     
                                         
                                       Land Use:  ~8094 m2 (~2 acres)  
                                         
                                       Canisters:  0.58 m diameter x 4.11 m high  
                                         
                                       Construction:  3-year duration, operation to start 
                                       in 2001  
                                                                                          
Regionalizati     Shear/leach/cal      See Table 3-5                                      
on A\             cine  
Suboption RAZ     stabilization  
                  process  
                                                                                          
Regionalizati     Concrete             Building:  3.0 m wide x 5.5 m long x 4.6 m high    
on A/             storage module       Land Use:  16,187 m2 (4 acres)                     
Suboption RAZ     holding NUHOMsa                                                         
                  casks                Casks:  1.7 m diameter x 4.9 m long                
                                                                                          
                                       Construction:  3 year duration, operation to begin 
                                       in 2001  
Table 3-6.  (contd)  
Alternatives          New Facility          Description                                   
Note:  Facilities required for Alternatives RB1 and RB2 are in addition to those required 
Decentralization  
                                                                                          
Regionalization       Incremental cask      Building:  121.9 m x 365.8 m                  
B1, RB1               storage               Similar to but larger than that for  
                                            Decentralization Option X  
                      Receiving and         Building:  53.3 long x 53.3 m wide x 16.8 m hi
                      canning facility      foot thick cast-in-place concrete             
                                                                                          
                      Technology            Building:  53.3 m long x 30.5 m wide x 16.8 m 
                      development           pre-cast concrete  
                      facility                
                                            Land use for all three RB1 facilities:  40,469
                                            (10 acres)  
                                              
                                            Construction:  Receiving/canning and tech. dev
                                            1998-2001; for 90% of storage facility 2000-20
                                            for remaining 10% storage 2010-2035; operating
                                            period:  2000 through 2035  
                                                                                          
Regionalization       Prefabricated by      Building:  914.4 m x 121.9 m; similar to but  
B2, RB2               storage cask          larger than Option X for Decentralization     
                      facility                                                            
                                                                                          
                                                                                          
                      Receiving and         Sames as for RB1                              
                      canning facility                                                    
                                                                                          
                                                                                          
                      Technology            Same as for RB1                               
                      development  
                      facility  
                      Land use for all                                                    
                      three RB2  
                      facilities:   
                      101,172 m2 (25  
                      acres)  
                          
a.  NUHOMs casks [Nutech Horizontal Modular Storage (from Pacific Nuclear)]  
 
 



3.1.5 Centralization Alternative 

     Under the Centralization Alternative for SNF storage, all current and 
future SNF from DOE and the Naval Nuclear Propulsion Program would be sent to 
one DOE site or other location.  The activities at each site would depend on 
whether the SNF was being received or 
shipped offsite.  Sites not selected would close down their storage facilities 
once the fuel had been removed.  The following information summarizes the 
expected impact at Hanford and provides insight into the characteristics of 
the SNF and facilities that would be involved in shipping these fuels to 
Hanford. 
 
 

3.1.5.1 Description of Spent Nuclear Fuel Inventory The SNF inventory 

that would exist at Hanford under this alternative would include that which is 
presently at Hanford (see Table 3-1), as well as any new fuel shipped to 
Hanford.  If the minimum option occurs under the Centralization Alternative, 
then all of this spent fuel would be shipped offsite and there would no longer 
be a spent fuel inventory at Hanford, barring any required for research. If 
the maximum option occurs, the spent fuel at all of the other sites across the 
United States would eventually be transported to Hanford. 
     The locations from which spent fuel would be sent, in addition to SRS 
and INEL, include Argonne National Laboratories East and West, Babcock and 
Wilcox, Brookhaven National Laboratory, General Atomics, Los Alamos National 
Laboratory, Oak Ridge National Laboratory, Sandia National Laboratories, 
West Valley, and Fort St. Vrain.  Naval spent nuclear fuel from shipyards and 
prototypes would be sent first to the equivalent of the Expended Core 
Facility, which would be relocated to Hanford.  There the fuel would be 
examined by the Naval Nuclear Propulsion Program prior to being turned over to 
DOE for storage at Hanford. Foreign fuel that may be returned to the United 
States following irradiation or testing offsite would also be included in this 
inventory under the Centralization Alternative.  Summaries of the spent fuel 
at each site are shown in Volume I, Attachments B, C, and D and Volume III of 
DOE (1993a).  Additional information is in DOE (1992a) (Fort St. Vrain and 
Peach Bottom high-temperature gas-cooled reactor spent graphite fuel). 
 
 

3.1.5.2 Anticipated Activities. If Hanford is chosen as the site for 

storing the entire spent fuel inventory, the upgrades, increases, and 
replacements of storage capacity would occur as required for the existing 
spent fuel as well as to accommodate the increased spent fuel inventory.  If 
the Centralization Alternative is chosen and Hanford is not selected, the 
activities would include stabilization to ensure safe storage and 
transportation offsite. 
     All fuel received from offsite would be stored dry in casks in a large 
facility, although some may require wet storage for an interim period prior to 
dry storage.  SNF received from other DOE sites will arrive stabilized and 
canned as necessary for storage.  SNF received from universities and from 
foreign locations would require containerization prior to storage.  Naval SNF 
would arrive uncontainerized, but would not require containerization.  The 
required receiving and containerizing would be done in a new facility because 
of the large throughput involved and the extended period (40 years instead of 
4) during which the fuel would be received.  Some university and foreign fuel 
would require temporary wet storage.  That water storage is included in the 
receiving and canning facility.  Technology development would be conducted in 
a separate, nearby facility.  
 
 



3.1.5.3 Description of New Facilities. The new facilities required for 

the alternative in which all U.S. DOE SNF would be stored at the Hanford Site 
are of the same type as, but larger than, those required for Regionalization 
Alternative Option B2: 
     -    The Prefabricated Dry Storage Cask Facility for offsite SNF would 
          be approximately 120 meters x 1200 meters. 
           
     -    The Receiving and Canning Facility would be approximately 110 
          meters x 50 meters x 20 meters high. 
           
     -    The Technology Development Facility would be approximately 50 
          meters x 40 meters x 20 meters high.  
            
     -    The land required for these three facilities together would be 
          approximately 14 hectares (35 acres). 
           
 
 

3.2 Comparison of Alternatives 

     A summary of environmental impacts among the various alternatives is 
provided in  
Table 3-7.  The alternatives are briefly described below to aid in 
interpreting the material presented. 
     The No Action Alternative identifies the minimum actions deemed 
necessary for con- 
tinued safe and secure storage of SNF at the Hanford Site.  
Upgrade of the existing facilities would not occur other than as required to 
ensure safety and security. 
     The Decentralization Alternative includes additional facility upgrades 
over those con- 
sidered in the No Action Alternative, specifically, new wet 
storage (for defense production fuel only) or dry storage facilities, fuel 
processing via shear/leach/calcination or shear/leach/solvent extrac- 
tion, with 
research and development activities to support such processing. 
     The 1992/93 Planning Basis Alternative differs from the Decentralization 
Alternative only in that TRIGA fuel currently stored at the Hanford Site would 
be shipped offsite.  The storage and stabilization options identified for the 
Decentralization Alternative are also assumed for the 1992/1993 Planning Basis 
Alternative. 
     The Regionalization Alternative as it applies to the Hanford Site 
consists of the following options: 
      -     Option A (fuel type) - Defense production SNF would remain at 
            Hanford; other types of fuel would be sent to INEL. 
             
      -     Option B1 (geographic) - All SNF west of the Mississippi River, 
            except Naval SNF would be sent to Hanford. 
             
      -     Option B2 (geographic) - All SNF west of the Mississippi River and 
            Naval SNF would be sent to Hanford. 
             
      -     Option C (geographic) - All Hanford SNF would be sent to INEL or 
            NTS.  
             
       
Table 3-7.  Summarized comparisons of the alternativesa.  
Resource or   Alternatives  
Consequence 
              No Action      Decentrali-              1992/1993     Regionaliz-  Regionali
                             zation                   Planning      ation A      zation B1
                                                      Basis                               



                                                                                          
                                                                                          
Traffic and   No change in   From 1 to 6 percent                    From 1 to    Essential
transportatio onsite         increase in onsite                     5% increase  same as  
n             traffic        traffic depending on                   in onsite    Decentral
              patterns.      suboption selected.                    traffic      zation   
              Total          Total population dose                  depending    Alternati
              population     would be less than 2                   on                    
              dose would     person-rem and no                      suboption             
              be less than   fatal cancers would be                 selected.             
              one person-    projected.                             Total                 
              rem and no                                            population            
              fatal                                                 dose less             
              cancers                                               than                  
              would be                                              1 person-             
              projected.                                            rem and no            
                                                                    fatal                 
                                                                    cancers               
                                                                    would be              
                                                                    projected.            
Health &                                                                                  
Safety (fatal  
cancers over  
40 years of  
normal  
operations) 
Occupational  None (0.4)     None (0.04-              None (0.04-   None (0.04-  None (0.3
Public (max)  None (5.2 x    0.1)                     0.1)          0.1)         0.4)     
              10-4)          None (2.5 x              None (2.5 x   None (2.5 x  None (2.5
                             10-3)                    10-3)         10-3)        10-3)    
Utilities and                                                                             
energy        12,000         100-127,000              100-127,000   100-127,000  100-127,0
(megawatt-                                                                                
hrs/yr)  
electricalb 
Materials and                                                                             
waste  
management 
LLW, m3/y     95             41-420                   41-420        61-420       43-430   
TRU waste,    0              0-50                     0-50          0-50         0-50     
m3/y 
HLW, m3/y     0              0-57                     0-57          0-57         0-57     
Mixed waste,  1              0.23-2.10                0.23-2.0      0.23-2.0     0.26-2.0 
m3/y 
Hazardous     2.3            1.1-2.8                  1.1-2.8       1.1-2.8      1.2-2.9  
Waste, m3/y 
                          
a.  Hyphenated numbers indicate range of values depending on processing options selected. 
b.  Minimum value represents requirements during the period after all fuel has been placed
or has been shipped offsite.  Maximum value represents requirements during the interim per
years) while SNF is being processed and prepared for storage or shipment offsite, assuming
operation of the process facility and the existing facilities where SNF is currently store
Action Alternative).  
c.  Spent filters and ion exchange resins are the only sources of TRU waste.  Filters and 
charged before they become TRU waste. 
Table 3-7.  (contd)  
Resource or          Alternatives  
Consequence 
                     No Action      Decentrali- 1992/1993     Regionali-  Regionali-    Re
                                    zation      Planning      zation A    zation B1     za
                                                Basis                                     
                                                                                          
                                                                                          
                                                                                          
Postulated                                                                                



Accidents  
  
Facilities 
Point estimate of    <3.7 x 10-     4.9 x 10-4  4.9 x 10-4    4.9 x 10-4  5.7 x 10-4    5.
fatal cancer risk -  3  
worst conse- 
quences  
accident - public 
Workers              <1.4 x 10-     5.6 x 10-7  5.6 x 10-7    5.6 x 10-7  6.6 x 10-7    6.
                     7  
                                                                                          
Transportation 
Numbers of fatal     None (5.5      1(0.7)      1(0.7)        None (6.8   1(0.7)        1(
cancers              x 10-2)                                  x 10-2)  
Land use (area       No change      4 to 7 ha   4 to 7 ha     4 to 7 ha   15-17 ha      25
converted for SNF                   (11-18      (11-18        (11-18      (36-43        (6
stabilization,                      acres)      acres)        acres)      acres)        ac
packaging and/or  
storage) 
Socioeconomics       No change      798-6374    798-6374      618-4684    1716-7592     20
(worker-years over  
10 years) 
Cultural Resources   No change      No effects  No effects    No effects  No effects    No
                                    expected    expected      expected    expected      ex
Aesthetic and        No change      No effects  No effects    No effects  No effects    No
scenic                              expected    expected      expected    expected      ex
Geologic resources   No change      No effects  No effects    No effects  No effects    No
                                    expected    expected      expected    expected      ex
Air quality and      No change      None        None          None        None          No
related  
consequences (fatal  
cancers over 40  
years normal  
operations) 
Water quality and    Maximum        Maximum radiological and nonradiological carcinogenic 
related              radio-         than 50 chances per billion                           
consequences           
                     logical  
                     and non-  
                     radiologi  
                     cal  
                     carcinoge  
                     nic risks  
                     less than  
                     one  
                     chance  
                     per  
                     billion  
Ecological           No change      4 to 7 ha   4 to 7 ha     4 to 7 ha   15 to 17 ha   25
resources (Habitat                  (11-18      (11-19        (11-18      (36-43        (6
area destroyed)                     acres)      acres)        acres)      acres)        ac
Noise                No change      No effects  No effects    No effects  No effects    No
                                    expected    expected      expected    expected      ex
      Two options exist at the Hanford Site for the Centralization Alternative:  1) the mi
which all SNF on the Hanford Site would be shipped offsite, and 2) the maximum option, in 
within the DOE complex would be shipped to the Hanford Site for management and storage.  I
dry storage of all fuel sent to the Hanford Site from offsite would be assumed.  A facilit
the Decentralization suboptions would be assumed for stabilization of defense production f
storage; fuel received from offsite would have been stabilized for dry storage prior to re
 
 
 
 
 
 



 
 
 
 

4. AFFECTED ENVIRONMENT 

 

4.1 Overview 

     The Hanford Site is characterized by a shrub-steppe climate with large 
sagebrush dominating the vegetative plant community.  Jack rabbits, mice, 
badgers, deer, elk, hawks, owls, and many other animals inhabit the Hanford 
Site.  The nearby Columbia River supports one of the last remaining spawn- 
ing 
areas for Chinook salmon and hosts a variety of other aquatic life.  The 
climate is dry with hot summers and usually mild winters.  Severe weather is 
rare.  With construction of dams along the Columbia River, flooding is nearly 
nonexistent.   
     The Hanford Site was a major contributor to national defense during 
World War II and the Cold War era.  The site was selected because it was 
sparsely settled and the Columbia River provided an abundant supply of cold, 
clean water to cool the reactors.  As a result of wastes generated by these 
national defense activities, there are presently more than 1500 waste 
management units and four major groundwater contamination plumes.  These have 
been grouped into 78 operable units:  22 in the 100 Area (reactor area), 43 in 
the 200 Area (chemical processing and refining areas), 5 in the 300 Area 
(research and development area), and 4 in the 1100 Area (storage area).  An 
additional four units are found in the 600 Area (the rest of the Hanford 
Site).  Each of these operable units is following a schedule for clean-up 
established by the Hanford Federal Facility Agreement and Consent Order (Tri- 
Party Agreement), which involves the U.S. Department of Energy (DOE), the 
Washington Department of Ecology, and the EPA. 
 
 

4.2 Land Use 

     A brief description of the existing land use on the Hanford Site and 
adjacent lands and a brief discussion devoted to the existing land use on the 
proposed project site area follow. 
 
 

4.2.1 Land Use at the Hanford Site 

     The Hanford Site is used primarily by DOE.  Public access is limited to 
travel on the two access roads as far as the Wye Barricade, on Highway 240, 
and on the Columbia River (see Figure 4-1).  The site encompasses 1450 square 
kilometers (560 square miles), of which most is 
                                        
  Figure 4-1.  Hanford Site showing proposed spent nuclear fuel facility location. 
open vacant land with widely scattered facilities, old reactors, and 
processing plants (Figure 4-1).  In the past, DOE has stated that it intends 
to maintain active institutional control of the Hanford Site in perpetuity 
(DOE 1989).  In the future, DOE could release or declare excess portions of 
the Hanford Site not required for DOE activities.  Alternatively, Congress 
could act to change the management or ownership of the Hanford Site.  The DOE 
operational areas are described below: 
     -    The 100 Area [11 square kilometers (4.2 square miles)], which 



          borders the right bank (south shore) of the Columbia River, is the 
          site of eight retired plutonium production reactors and N Reactor, 
          which is in shutdown deactivation status. 
           
     -    The 200-West and 200-East Areas [16 square kilometers (6.2 square 
          miles)] are located on a plateau about 8 and 11 kilometers (5 and 7 
          miles), respectively, from the Columbia River.  These areas have 
          been dedicated for some time to fuel reprocessing and waste 
          processing management and disposal activities.  The proposed 
          project would be located between these areas. 
           
     -    The 300 Area [1.5 square kilometers (0.6 square miles)], located 
          just north of the city of Richland, is the site of nuclear research 
          and development. 
           
     -    The 400 Area [0.6 square kilometers (0.25 square miles)] is about 
          8 kilometers (5 miles) north of the 300 Area and is the site of the 
          Fast Flux Test Facility (FFTF) used in the testing of breeder 
          reactor systems.  Also included in this area is the Fuels and 
          Material Examination Facility. 
           
     -    The 600 Area comprises the remainder of the Hanford Site and 
          includes the  Arid Land Ecology Reserve (ALE) [310 square 
          kilometers (120 square miles)], which has been set aside for 
          ecological studies, and the following facilities and sites: 
           
          -    a commercial low-level radioactive waste disposal site 
               [4 square kilometers (1.7 square miles)], part of which is 
               leased by the State of Washington. 
                
          -    Washington Public Power Supply System nuclear power plants 
               [4.4 square kilometers (1.7 square miles)]. 
                
          -    a 2.6-square kilometer (1 square mile) parcel of land 
               transferred to Washington State as a potential site for the 
               disposal of nonradioactive hazardous wastes. 
                
          -    a wildlife refuge of about 130 square kilometers (50 square 
               miles) under revocable use permit to the U.S. Fish and 
               Wildlife Service. 
                
          -    an area of about 6 square kilometers (2.3 square miles) has 
               been provided to site a National Science Foundation Laser 
               Gravitational-Wave Interferometer Observatory west of the 400 
               Area.  When completed, this facility will occupy about 0.6 
               square kilometers (0.2 square miles). 
                
          -    a recreational game management area of about 225 square 
               kilometers (87 square miles) under revocable use permit to the 
               Washington State Department of Game. 
                
          -    support facilities for the controlled access areas.   
                
     In addition, an area comprising 310 square kilometers (120 square miles) 
has been designated for use as the ALE by the U.S. Fish and Wildlife Service 
for a wildlife refuge and by the Washington State Department of Wildlife for a 
game management area (DOE 1986a).  The entire Hanford Site has been designated 
a National Environmental Research Park. 
      
     The Columbia River adjacent to the Hanford Site is a major site for 
public use by boaters, water skiers, fishermen, and hunters of upland game 
birds and migratory waterfowl.  Some land access along the shore and on 
certain islands is available for public use.   
 
 



4.2.2 Land Use in the Vicinity of the Hanford Site 

     Land use adjacent to the Hanford Site to the southeast and generally 
along the Columbia River includes residential, commercial, and industrial 
development.  The cities of Richland, Kennewick, and Pasco are located along 
the Columbia River and are the closest major urban land uses adjacent to the 
Hanford Site.  These cities (known as the Tri-Cities) together support a 
population of approximately 96,000.   
     Irrigated orchards and produce crops, dry-land farming, and grazing are 
also important land uses adjacent to the Hanford Site.  In 1985 wheat 
represented the largest single crop in terms of area planted in Benton and 
Franklin counties with 190 square kilometers (73 square miles).  Corn, 
alfalfa, hay, barley, and grapes are other major crops in Benton and Franklin 
counties.  In 1986 the Columbia Basin Project, a major irrigation project to 
the north of the Tri-Cities, produced gross crop returns of $343 million, 
representing 19 percent of all crops grown in Washington State.  In 1986 the 
average gross crop value per irrigated acre was $664.00.  The largest per- 
cent 
age of irrigated acres produced alfalfa hay, 29.4 percent of irrigated acres; 
wheat, 15.0 percent; and corn (feed grain), 9.4 percent.  Other significant 
crops are potatoes, apples, dried beans, asparagus, and pea seed. 
 
 

4.2.3 Potential Project Land Use 

     The potential project site (Centralization Alternative) is located 
between the 200-West and 200-East Areas.  The land is currently vacant.  The 
proposed project would consist of constructing an SNF facility on the site.  
This potential project would involve typical land uses that occur during 
construction phases and a more industrial/commercial land use after reaching 
the operational stage. 
 
 

4.2.4 Native American Treaty Rights 

     In prehistoric and early historic times, the Hanford Reach of the 
Columbia River was populated by Native Americans of various tribal 
affiliations.  The Wanapum and the Chamnapum bands of the Yakama(a) tribe lived 
along the Columbia River from south of Richland upstream to Vantage (Relander 
1986; Spier 1936).  Some of their descendants still live nearby at Priest 
Rapids Dam (the Wanapum Tribe); others have been incorporated into the Yakama 
and Umatilla reservations.  Palus people, who lived on the lower Snake River, 
joined the Wanapum and Chamnapum to fish the Hanford Reach of the Columbia 
River, and some inhabited the river's east bank (Relander 1986; Trafzer and 
Scheuerman 1986).  Walla Walla and Umatilla people also made periodic visits 
to fish in the area.  These people retain traditional secular and religious 
ties to the region, and many, young and old alike, have knowledge of the 
ceremonies and lifeways of their aboriginal culture.  The Washane, or Seven 
Drums religion, which has ancient roots and had its start on what is now the 
Hanford Site, is still practiced by many people on the Yakama, Umatilla, Warm 
Springs, and Nez Perce reservations.  Native plant and animal foods, some of 
which can be found on the Hanford Site, are used in the ceremonies performed 
by sect members.   
     Native American Lands designated on the Hanford Site fall under the 
protective rights of the Treaty of 1855 and the National Historic Preservation 
Act; these will be addressed further in the Cultural Resources Section.  Under 
the Treaties of 1855, lands now occupied by the Hanford Site and other 
southeastern Washington lands were ceded to the United States by the 
confederated tribes and bands of the Yakama Indian Nation, the Confederated 
Tribes of the Umatilla Indian Reservation, and the Nez Perce Tribe.  Under 
these treaties, the Native American tribes obtained the right to perform 



-------------------------------------------------------------------------- 
a. The spelling Yakama rather than Yakima has been adopted by the  
   Yakama Nation. 
-------------------------------------------------------------------------- 
certain activities on those lands, including the rights to hunt, to fish at 
all usual and accustomed places and to erect temporary buildings for curing 
fish, to gather roots and berries, and to pasture horses and cattle on open 
unclaimed lands.  The Wanapum Tribe, although members never signed a treaty, 
claims similar rights on ceded lands along the Columbia River.  
     Tribal members have expressed an interest in renewing their use of these 
resources in accordance with the Treaty of 1855, and the DOE is assisting them 
in this effort.  Certain landmarks, especially Rattlesnake Mountain, Gable 
Mountain, Gable Butte, Goose Egg Hill, and various sites along the Columbia 
River, are sacred to them.  The many cemeteries found along the river are also 
considered to be sacred. 
 
 

4.3 Socioeconomics  

     Activity on the Hanford Site plays a dominant role in the socioeconomics 
of the Tri-Cities (Richland, Pasco, and Kennewick) and other parts of Benton 
and Franklin counties.   The Tri-Cities serves as a market center for a much 
broader area of eastern Washington, including Adams, Columbia, Grant, Walla 
Walla, and Yakima counties.  The Tri-Cities also serves parts of northeastern 
Oregon, including Morrow, Umatilla, and Wallowa counties.  Socio- 
economic 
impacts of changes at Hanford are mostly confined to the immediate Tri-Cities 
community and Benton and Franklin counties (Yakima County to a lesser extent).  
However, because of the significance of the wider agricultural region and 
surrounding communities in the Tri-Cities' economic base, this section briefly 
discusses the wider region as well.  Detailed analyses of the socioeconomics 
are found in Scott et al. (1987) and Watson et al. (1984).  Additionally, the 
impact of the proposed SNF facility might be altered by changes in 
socioeconomic resources in the surrounding counties of Adams, Columbia, Grant, 
Walla Walla, and Yakima in Washington state; and Morrow, Umatilla, and Wallowa 
counties in Oregon (these and Benton and Franklin counties comprise the 
designated region of influence; see Figure 4-2).  This section describes the 
population, economic activity, housing, and public services and public finance 
of each county within the region of influence and the Tri-Cities.  Because 
Benton and Franklin counties are expected to be most impacted from changes in 
Hanford Site activities, the information presented in this section 
concentrates on those counties, with less attention paid to the other areas 
within the defined region of influence. 
                                        
  Figure 4-2.  Areas of Washington and Oregon where socioeconomic resources may be affecte
              region of influence). 
     Table 4.3-1 summarizes the regional (Benton and Franklin counties) 
projections for employment, labor force, population, and Hanford Site 
employment by year for the years 1995-2004.  Population projections were 
provided by the Washington State Office of Financial Management (1992a); 
employment projections were based on projections from the U.S. Depart- 
ment of Commerce (1992); labor force projections were based on an historical average 
unemployment rate of 8.8%; and Hanford Site employment projections were 
provided by DOE.  It is anticipated at the time of this writing that a down- 
turn in Hanford Site employment will occur.  The extent of the down-turn is 
unknown. 
 
 

4.3.1 Demographics 

     This subsection briefly summarizes pertinent demographic information for 



each of the counties within the region of influence.  Data for Washington were 
provided by the U.S. Department of Commerce (1992) and the Washington State 
Office of Financial Management (1992a,b).  Data for Oregon were provided by 
the U.S. Department of Commerce (1992) and the Center for Population Research 
and Census (1993).  Table 4.3-2 summarizes the population figures from 1960 to 
1992 for each of the affected counties. 
     During the period from 1980 to 1990, growth in the affected Washington 
counties has been less than that of the state, with growth in the counties 
ranging from -0.07 percent (Columbia County) to 1.22 percent (Grant County) 
per year.  During this same period, annual growth for the state of Washington 
averaged 1.66 percent.  Washington counties within the region of influence 
also tended to have a younger population, with median ages ranging from 28.7 
years to 39.0 years, as compared to the state median age of 33.1 years.  These 
counties also tended to have a larger average household size than the state 
average, ranging from 2.44 to 3.03 persons, while the state average household 
size was listed at 2.53 persons. 
     Table 4.3-3 summarizes population projections through 2005 for each of 
the counties within the region of influence.  All of the Washington counties 
are expected to experience continued growth, although most have projected 
growth rates less than that of the state.  Washington is projected to have an 
increase in population of 21.8 percent by 2005 (from 4,866,692 in 1990 to 
5,925,888 in 2005) for an annual average increase of 1.45 percent.  Growth in 
the Oregon 
Table 4.3-1.  Regional economic and demographic indicators. 
Year:             1995      1996     1997     1998     1999     2000     2001     2002    
                                                                                          
Regional          81,000    81,780   82,570   83,360   84,170   84,900   85,320   85,740  
Employment 
Regional Labor    88,820    89,670   90,540   91,410   92,290   93,090   93,550   94,020  
Force 
Regional          162,660   164,81   166,98   169,18   171,41   173,38   175,73   178,10  
Population                  0        0        0        0        0        0        0       
Site Employment   18,700    16,200   14,700   14,700   14,700   14,700   14,700   14,700  
Table 4.3-2.  Population figures by county in the designated region of 
influence. 
County            1960      1970     1980     1990     1992     1990     1990  
                                                                Median   Average  
                                                                Age      Household  
                                                                         Size  
                                                                           
Adams             9,929     12,014   13,267   13,603   14,100   30.7     2.94  
Benton            62,070    67,540   109,44   112,56   118,50   32.1     2.65  
                                     4        0        0  
Columbia          4,569     4,439    4,057    4,024    4,000    39.0     2.44  
Franklin          23,342    25,816   35,025   37,473   39,200   28.7     3.03  
Grant             46,477    41,881   48,522   54,758   58,200   31.9     2.74  
Walla             42,195    42,176   47,435   48,439   50,500   33.5     2.50  
Walla 
Yakima            145,11    145,21   172,50   188,82   193,90   31.5     2.80  
                  2         2        8        3        0  
Morrow            4,871     4,465    7,519    7,625    8,092a   -b       -  
Umatilla          44,352    44,923   58,861   59,249   60,150   -        -  
                                                       a  
Wallowa           7,102     6,247    7,273    6,911    7,135a   -        - 
                         
a.  1991 estimate. 
b.  Dash indicates the information was not available. 
Table 4.3-3.  Population projections by county in the designated region of 
influence. 
                             1990 -              1995 -              2000 -  
                  1995       1995 %   2000       2000 %   2005       2005 %  
County            Forecast   Change   Forecast   Change   Forecast   Change  
                                                                       
Adams             13,867     1.94     14,163     2.14     14,424     1.84  
Benton            121,328    7.79     128,752    6.12     136,892    6.32  



Columbia          4,025      0.03     4,037      0.30     4,074      0.90  
Franklin          41,336     10.31    44,630     7.97     48,213     8.03  
Grant             58,026     5.97     60,518     4.30     62,983     4.07  
Walla Walla       49,047     1.26     49,910     1.76     50,891     1.97  
Yakima            199,578    5.70     207,870    4.15     216,245    4.03  
Morrow            8,095      6.16     8,596      6.19     9,157      6.53  
Umatilla          62,658     5.75     66,056     5.42     69,506     5.22  
Wallowa           7,065      2.23     7,253      2.66     7,496      3.35 
counties within the region of influence occurred rapidly during the 1970s; 
however, since 1980 population growth has tapered off.  The Oregon counties 
within the region of influence are also expected to experience continued 
growth, although all have projected growth rates less than that of the state.  
Oregon is projected to have an increase in population of 25.5 percent (from 
2,842,321 in 1990 to 3,566,189 in 2005) by 2005 for an annual average increase 
of 1.70 percent. 
     Within Benton and Franklin counties, the 1992 estimates distributed the 
Tri-Cities population as follows:  Richland, 33,550; Kennewick, 44,490; and 
Pasco, 20,840.  The combined populations of Benton City, Prosser, and West 
Richland totaled 10,460 in 1992.  The unincorporated population of Benton 
County was 30,000.  In Franklin County, incorporated areas other than Pasco 
had a total population of 2,540.  The unincorporated population of Franklin 
County was 15,820. 
 
 

4.3.2 Economics 

     This subsection summarizes pertinent economic activity within the region 
of interest and the Tri-Cities, including information on the general economy, 
employment, income, and impact of the Hanford Site.  Historically, the primary 
industries within the region of influence have been related to agriculture; a 
multitude of crops encompassing many fruits, vegetables, and grains, are grown 
each year.  Nearly all of the counties in the region of influence are home to 
food processing industries.  Other primary industries within the region of 
influence include those relating to the wood industry:  lumber, wood, and 
paper products.  The data source for the Washington counties was the 1993 
Washington State Yearbook (Office of the Secretary of State 1993), and the 
data source for the Oregon counties data was the 1991-92 Oregon Blue Book 
(Office of the Secretary of State 1991).  Table 4.3-4 summarizes the primary 
industries, total employment for 1990, and total payroll for 1990 for the 
region of influence. 
 
 

4.3.2.1 Employment in the Region of Interest. This subsection provides 

information on the employment and payroll breakdown by sector for each county 
within the region of influence.  The source for the Washington counties was 
Washington State Employment Security Office (1992).  The source for the Oregon 
counties was Department of Human Resources (1990).  Tables 4.3-5 and and 4.3-6 
provide information on average employment and payroll for 1990, broken down by 
Table 4.3-4.  County economic summary.  
County        Primary Industries               1990 Total     1990 Total  
                                               Employment     Payroll  
                                                              ($ Million)  
                                                                
Adams         Food processing, agriculture            6,142   87.2  
Benton        Food processing, chemicals,            50,216   1,200.0  
              metal products, nuclear  
              products  
Columbia      Agriculture, food processing,           1,559   22.3  
              wood products  
Franklin      Food processing, publishing,           17,958   284.6  



              agriculture, metal fabrication  
Grant         Food processing, agriculture           20,851   346.0  
Walla Walla   Food processing, agriculture,          20,546   366.5  
              wood and paper products,  
              manufacturing  
Yakima        Agriculture, food processing,          82,706   1,300.0  
              wood products, manufacturing  
Morrow        Agriculture, food processing,          2,791    53.5  
              utilities, lumber, livestock,  
              recreation  
Umatilla      Agriculture, food processing,          21,448   366.0  
              wood products, tourism,  
              manufacturing, recreation  
Wallowa       Agriculture, livestock,                 2,216   37.9 
              lumber, recreation  
 industry, for each of the counties within the region of influence.  For the 
Washington counties, the average employment includes only persons covered by 
the Employment Security Act and federal employment covered by Title 5, USC 85.  
For the Oregon counties, average employment includes only employees of 
businesses covered by the Employment Division Law. 
 
 

4.3.2.2 Employment in the Tri-Cities. Three major sectors have been 

the principal driving forces of the economy in the Tri-Cities since the early 
1970s:  (1) the DOE and its contractors, which operate the Hanford Site; 
(2) Washington Public Power Supply System in its construction and operation of 
nuclear power plants; and (3) agriculture, including a substantial 
food-processing industry.  With the exception of a minor amount of 
agricultural commodities sold to local area consumers, the goods and services 
produced by these sectors are exported from the Tri-Cities.  In addition to 
direct employment and payrolls, these major sectors also support a sizable 
number of jobs in the local economy through their procurement of equipment, 
supplies, and business services. 
Table 4.3-5.  Employment by industry in the region of influence, 1990 figures.  
                                                                                          
Industry       Adams    Benton         Columbia      Franklin   Grant      Morrow   Umatil
                                                                                          
Agriculture,   1,660    4,487          105           4,265      4,496      558      1,366 
Forestry,  
Fisheries 
Mining         0        3              0             89         0          0        0     
Construction   0        2,809          27            628        0          33       592   
Manufacturing  1036     12,310         563           1,599      2,761      884      4,654 
Transportatio  236      884            58            1,212      657        153      899   
n and Public  
Utilities 
Wholesale      581      932            57            1,279      1,156      70       1,201 
Trade 
Retail Trade   720      7,865          120           2,669      3,109      195      3,845 
Finance,       120      1,342          24            358        432        50       590   
Insurance,  
Real Estate 
Services       564      11,741         144           2,768      2,512      142      3,416 
Government     1,132    7,843          461           3,091      4,618      697      4,823 
Not Elsewhere  93       0              0             0          1,110      8        63    
Classified 
Table 4.3-6.  Payroll by industry in the region of influence, 1990 figures ($ million).  
                                                                                          
Industry       Adams    Benton         Columbia      Franklin   Grant      Walla Walla   Y
                                                                                          
                                                                                          
Agriculture,   14.7     39.1           1.5           39.1       47.9       18.4          1



Forestry,  
Fisheries 
Mining         0        0.1            0             2.3        0          0             0
Construction   0        79.3           1.0           12.7       0          0             4
Manufacturing  19.6     443.9          7.3           28.4       59.7       94.0          2
Transportatio  3.9      21.2           1.2           25.1       14.4       14.1          6
n and Public  
Utilities 
Wholesale      10.7     19.2           1.1           26.3       21.4       15.6          1
Trade 
Retail Trade   7.1      89.0           1.0           31.5       30.3       36.1          1
Finance,       2.0      22.0           0.4           6.2        7.6        13.2          3
Insurance,  
Real Estate 
Services       6.3      286.4          1.2           42.2       28.0       66.6          2
Government     21.2     225.8          7.7           70.8       107.0      100.0         2
Not Elsewhere  1.6      0              0             0          29.7       8.6           0
Classified 
1) The DOE and its Contractors (Hanford).  Hanford continued to dominate the 
local employment picture with almost one-quarter of the total nonagricultural 
jobs in Benton and Franklin counties in 1992 (16,100 of 67,300).  Hanford's 
payroll has a widespread impact on the Tri-Cities economy and state economy in 
addition to providing direct employment.  These effects are further described 
in Subsection 4.3. 
2) Washington Public Power Supply System.  Although activity related to 
nuclear power construction ceased with the completion of the WNP-2 reactor in 
1983, the Washington Public Power Supply System continues to be a major 
employer in the Tri-Cities area.  Headquarters personnel based in Richland 
oversee the operation of one generating facility and perform a variety of 
functions related to two mothballed nuclear plants and one standby generating 
facility.  In 1992, the Washington Public Power Supply System headquarters 
employment was more than 1700 workers.  Washington Public Power Supply System 
activities generated a payroll of approximately $80.4 million in the 
Tri-Cities during the year. 
3) Agriculture.  In 1990 agricultural activities in Benton and Franklin 
counties were responsible for approximately 12,900 jobs, or 17 percent of the 
area's total employment.  According to the U.S. Department of Commerce's 
Regional Economic Information System, about 2200 people were classi- 
fied as farm proprietors in 1990.  Farm proprietors' income from this same source was 
estimated at $121 million in the same year. 
     Crop and livestock production in the bicounty area generated about 
7600 wage and salary jobs in 1990, as represented by the employees covered by 
unemployment insurance.  The  presence of seasonal farm workers would increase 
the total number of farm workers.  Apart from the diffi- 
culty of obtaining reliable information on the number of seasonal workers, how- 
ever, is the question of how much of these earnings are actually spent in the local area. 
For this analysis, the assumption is that the impact of seasonal workers on 
the local economy is sufficiently small to be safely ignored. 
     The area's farms and ranches generate a sizable number of jobs in 
supporting activities, such as agricultural services (for example, application 
of pesticides and fertilizers or irrigation system development) and sales of 
farm supplies and equipment.  These activities, often called agri- 
business, are estimated to employ 900 people.  Although formally classified as a 
manufacturing activity, food processing is a natural extension of the farm 
sector.  More than 20 food processors in Benton and Franklin counties produce 
such items as potato products, canned fruits and vegetables, wine, and animal 
feed. 
     In addition to those three major employment sectors, three other 
components are readily identified as contributors to the economic base of the 
Tri-Cities economy.  The first component, categorized as other major 
employers, includes five employers:  (1) Siemens Nuclear Power Corporation in 
north Richland, (2) Sandvik Special Metals in Kennewick, (3) Boise-Cascade in 
Wallula, (4) Burlington Northern Railroad in Pasco, and (5) Iowa Beef 
Processors in Wallula.  The second component is tourism.  The Tri-Cities area 
has increased its convention business substantially in recent years, in 



addition to business generated by travel for recreation.  The final com- 
ponent in the economic base relates to the local purchasing power generated from 
retired former employees.  Government transfer payments in the form of pension 
benefits constitute a significant proportion of total spendable income in the 
local economy. 
Retirees.  Although the Benton and Franklin counties have a relatively young 
population (approximately 56 percent under the age of 35), 15,093  
people over the age of 65 resided in Benton and Franklin counties in 1990.  The portion of
the total population that is 65 years and older is currently increasing at 
about the same rate as that being experienced by Washington State (3.0 percent 
and 3.1 percent, respectively).  This segment of the population supports the 
local economy on the basis of income received from government transfer 
payments and pensions, private pension benefits, and prior individual savings. 
     Although information on private pensions and savings is not available, 
data are available regarding the magnitude of government transfer payments.  
The U.S. Department of Commerce's Regional Economic Information System has 
estimated transfer payments by various programs at the county level.  A 
summary of estimated major government pension benefits received by the resi- 
dents of Benton and Franklin counties in 1990 is shown in Table 4.3-7.  About 
two-thirds of the Social Security payments go to retired workers; the 
remainder are for disability and other payments.  The historical importance of 
government activity in the Tri-Cities area is reflected in the relative 
magnitude of the government employee pension benefits as compared to total 
payments. 
Table 4.3-7.  Government retirement payments in Benton and Franklin counties 
in 1990 ($ million). 
                                           Benton   Franklin         
Source                                     County   County         Total  
Social Security (including survivors and   101.5    31.1           132.6  
disability) 
Railroad retirement                        2.7      3.6            6.3  
Federal civilian retirement                10.5     2.8            13.3  
Veterans pension and military retirement   14.7     3.1            17.8  
State and local employee retirement        22.3     5.5            27.8  
Total                                      151.7    46.1           197.8 
 
 

4.3.2.3 Income Sources. Three measures of income are presented in 

Table 4.3-8:  total personal income, per capita income, and median household 
income.  Total personal income is comprised of all forms of income received by 
the populace, including wages, dividends, and other revenues.  Per capita 
income is roughly equivalent to total personal income divided by the number of 
people residing in the area.  Median household income is the point at which 
half of the households have an income greater than the median and half have 
less.  The source for total personal income and per capita income was the U.S. 
Department of Commerce's Regional Economic Information System; while median 
income figures for Washington State were provided in Washington State Office 
of Financial Management (1992b), and by personal communication with the Bureau 
of Census Housing Division for Oregon. 
     In 1990 the total personal income for the Washington was $92.2 billion; 
of this, the counties within the region of influence comprised 8.0 percent.  
Per capita income for Washington State was $18,777; all Washington counties 
within the region of influence had per capita incomes less than that of the 
state.  All Washington counties within the region of influence, with the 
exception of Benton, had median household incomes less than the state median 
of $32,725. 
     In 1990 the total personal income for Oregon was $49.2 billion; of this, 
the counties within the region of influence comprised 2.4 percent.  Per capita 
income for Oregon State was $17,182; two of the three affected Oregon counties 
had per capita incomes greater than that of the state in 1990; however, only 
one of the three counties had a median household income greater than the state 
median of $27,250. 



Table 4.3-8.  Income measures by county, 1990 figures. 
County           Total Personal                   Per Capita Income   Median Income  
                 Income ($ Million)               ($)                 ($)  
Adams            231                              16,897              25,750  
Benton           1,960                            17,332              33,800  
Columbia         72                               17,927              21,000  
Franklin         553                              14,734              26,300  
Grant            854                              15,511              23,625  
Walla Walla      799                              16,438              25,400  
Yakima           2,920                            15,374              24,525  
Morrow           144                              18,868              29,969  
Umatilla         896                              15,069              22,791  
Wallowa          121                              17,461              21300 
 
 

4.3.2.4 Hanford Employment. In 1991 Hanford employment accounted 

directly for   24 percent of total nonagricultural employment in Benton and 
Franklin counties and slightly more than 0.6 percent of all statewide 
nonagricultural jobs.  In 1991 Hanford Site operations directly accounted for 
an estimated 42 percent of the payroll dol- 
lars earned in the area. 
     Previous studies have revealed that each Hanford job supports about 1.2- 
additional jobs in the local service sector of Benton and Franklin counties 
(about 2.2 total jobs) and about 1.5 additional jobs in the state's service 
sector (about 2.5 total jobs) (Scott et al. 1987).  Similarly, each dollar of 
Hanford income supports about 2.1 dollars of total local incomes and about 
2.4 dollars of total statewide incomes.  Based on these multipliers, Hanford 
directly or indirectly accounts for more than 40 percent of all jobs in Benton 
and Franklin counties. 
     Based on employee residence records as of December 1993, 93 percent of 
the direct employment of Hanford is comprised of residents of Benton and 
Franklin counties.  Approximately 81 percent of the employment is comprised of 
residents who reside in one of the Tri-Cities.  More than 42 percent of the 
employment is comprised of Richland residents, 30 percent of Kennewick 
residents, and 9 percent of Pasco residents.  West Richland, Benton City, 
Prosser, and other areas in Benton and Franklin counties account for 12 
percent of total employment.  Table 4.3-9 contains the estimated percent of 
Hanford employees residing in each of the counties within the region of 
influence.  The information available did not include the 
Table 4.3-9.  Hanford employee residences by county. 
County            Percent of  
                  Employees   
                  in Residence  
Adams             0.18%  
Benton            84.16%  
Columbia          0.01%  
Franklin          9.07%  
Grant             0.25%  
Walla Walla       0.21%  
Yakima            5.08%  
Morrow            0.01%  
Umatilla          0.01% 
residences of DOE employees nor those of ICF Kaiser Hanford Company or the 
Bechtel Hanford Company.  It was assumed that the distribution of these 
employees would be similar to the distribution of the other Hanford 
contractors. 
     Hanford and contractors spent nearly $298 million, or 45.6 percent of 
total procurements of $653 million, initially through Washington firms in 
1993.  About 18 percent of Hanford orders were filled by Tri-Cities firms. 
     Hanford contractors paid a total of $10.9 million in state taxes on 
operations and purchases in fiscal year 1988 (the most recent year available).  
Estimates show that Hanford employees paid $27.0 million in state sales tax, 



use taxes, and other taxes and fees in fiscal year 1988.  In addition, Hanford 
paid $0.9 million to local govern- 
ment in Benton, Franklin, and Yakima counties 
in local taxes and fees (Scott et al. 1989). 
 
 

4.3.3 Emergency Services  

     This subsection contains information on the law enforcement, fire 
protection, and health services provided by each county within the region of 
influence.  These figures are presented in Table 4.3-10, with more detailed 
information about the Tri-Cities area.  Law enforcement figures were obtained 
from each county sheriff's office in December 1993.  Data on fire protection 
and health care facilities were provided by the Office of the Secretary of 
State (1993). 
Table 4.3-10.  Emergency services within the region of influence.  
            Commissioned Officers            Number of Fire        
            - County Sheriff                 Districts -           
County                                       Unincorporated      Number of Hospitals  
                                                                   
Adams       16 + Sheriff                     7                   2  
Benton      40                               6                   3  
Columbia    10 + Sheriff                     3                   1  
Franklin    18 + Sheriff                     4                   1  
Grant       35 + Sheriff                     12                  1  
Walla       16 + Sheriff                     8                   2  
Walla 
Yakima      63                               12                  3  
Morrow      70                               NA                  NA  
Umatilla    12                               NA                  NA  
Wallowa     5                                NA                  NA 
     Police protection in Benton and Franklin counties is provided by the 
Benton and Franklin County sheriff's departments, local municipal police 
departments, and the Washington State Patrol Division headquartered in 
Kennewick.  Table 4.3-11 shows the number of commissioned officers and patrol 
cars in each department in June 1992.   
Table 4.3-11.  Police personnel in the Tri-Cities in 1992. 
Area                           Commissioned Officers            Patrol Cars  
                                                                  
Kennewick Municipal            58                               32  
Pasco Municipal                39                               11  
Richland Municipal             44                               35  
West Richland Municipal        7                                9  
County Sheriff, Benton         43                               50  
County 
County Sheriff, Franklin       23                               23  
County 
                                    
Source:  Personal communication with each department office, January 1993. 
The Kennewick, Richland, and Pasco municipal departments maintain the largest 
staffs of commissioned officers with 53, 44, and 38, respectively. 
     The Hanford Fire Department, composed of 126 firefighters, is trained to 
dispose of hazardous waste and to fight chemical fires.  During the 24-hour 
duty period, five firefighters cover the 1100 Area, seven protect the 300 
Area, seven watch the 200-East and 200-West Areas, six are responsible for the 
100 Areas, and six cover the 400 Area, which includes the WPPSS area.  To 
perform their responsibilities, each station has access to a Hazardous 
Material Response Vehicle that is equipped with chemical fire extinguishing 
equipment, an attack truck that carries foam and Purple-K dry chemical, a 
mobile air truck that provides air for gasmasks, and a transport tanker that 
supplies water to six brush-fire trucks.  The Hanford Fire Patrol owns five 
ambulances and maintains contact with local hospitals. 
     Table 4.3-12 indicates the number of fire-fighting personnel, both paid 



and unpaid, on the staffs of fire districts in the Tri-Cities area. 
     The Tri-Cities area is served by three hospitals:  Kadlec Hospital, 
Kennewick General, and Our Lady of Lourdes.  In addition, the Carondelet 
Psychiatric Care Center is located in Richland.  Kadlec Hospital, located in 
Richland, has 136 beds and functions at 39.5 percent  
Table 4.3-12.  Fire protection in the Tri-Cities in 1992a. 
Station         Fire-         Volunteers          Total                 Service Area  
                Fighting  
                Personnel  
Kennewick       54            0                   54                    City of Kennewick 
Pasco           30            0                   30                    City of Pasco  
Richland        50            0                   50                    City of Richland 
BCRFDb 1        6             120                 126                   Kennewick Area  
BCRFD 2         1             31                  32                    Benton City  
BCRFD 4         4             30                  34                    West Richland  
                                    
  
a.  Source:  Personal communication with each department office, January  
1993.  
b.  BCRFD = Benton County Rural Fire Department. 
capacity.  Their 5754 annual admissions represent more than 42 percent of the 
Tri-Cities market.  Non-Medicare/Medicaid patients accounted for 86 percent, 
or 4982 of their annual admissions.  An average stay of 3.8 days per admission 
was reported for 1991. 
     Kennewick General Hospital maintains a 45.5 percent occupancy rate of 
its 71 beds with 3619 annual admissions.  Non-Medicare/Medicaid patients in 
1991 represented 58 percent of its total admissions.  An average stay of 3.5 
days per admission was reported. 
     Our Lady of Lourdes Health Center, located in Pasco, reported an 
occupancy rate of 36.5 percent; however, a significant amount of outpatient 
care is performed there.  The out patient income serves as a primary source of 
income for the center.  In 1990 Our Lady of Lourdes had 3328 admissions, of 
which 52 percent were non-Medicare/Medicaid patients.  The institution 
reported an average admission stay of 5.33 days. 
 
 

4.3.4 Infrastructure 

 

4.3.4.1 Housing. This section provides information on the total number 

of housing units, the number of occupied housing units, and a breakdown of 
total housing units by type for each of the counties within the region of 
influence.  Additionally, specific information on the housing market in the 
Tri-Cities is included.  The data source for Washington counties was the 
Washington State Office of Financial Management (1992b).  The data source for 
the Oregon counties was by personal communication with the Population Research 
Center at Portland State University.  The data source for the Tri-Cities was 
by personal communication with the Washington State Office of Financial 
Management.  Table 4.3-13 summarizes housing information by county for 1990 
for the region of influence. 
     In 1993 nearly 94 percent of all housing (of 40,344 total units) in the 
Tri-Cities was occupied.  Single-unit housing, which represents nearly 58 
percent of the total units, had a 97 percent occupancy rate through- 
out the Tri-Cities.  Multiple-unit housing, defined as housing with two or more units, 
had an occupancy rate of nearly 94 percent.  Pasco had the lowest occupancy 
rate, 92 percent, in all categories of housing; followed by Kennewick, 95 
percent, and Richland, 96 percent.  Mobile homes, which represent 9 percent of 
the housing unit types, had 
Table 4.3-13.  Housing by county in 1990.  
County      Total       Occupied            Vacancy               Single              Mult



                                            Rate                  Family              Fami
                                                                                          
Adams                                       12.9%                                         
            5,263       4,586                                     3,324               643 
Benton                                      5.9%                                          
            44,877      42,227                                    28,193              10,5
Columbia                                    22.7%                                         
            2,046       1,582                                     1,597               146 
Franklin                                    10.7%                                         
            13,664      12,196                                    7,782               3,28
Grant                                       13.4%                                         
            22,809      19,745                                    13,692              2,66
Walla                                       7.4%                                          
Walla       19,029      17,623                                    13,071              3,83
Yakima                                      6.9%                                          
            70,852      65,985                                    49,356              11,1
Morrow                                      17.8%                                         
            3,412       2,803                                     1,828               366 
Umatilla                                    9.5%                                          
            24,333      22,020                                    15,178              4,50
Wallowa                                     25.5%                                         
            3,755       2,796                                     2,935               235 
the lowest occupancy rate, 90 percent.  In 1989 mobile homes had the highest 
occupancy rate, 93 percent.  Table 4.3-14 shows a detailed listing of total 
units and occupancy rate by type in the Tri-Cities. 
 
 

4.3.4.2 Human Services. The Tri-Cities offer a broad range of social 

services.  State human service offices in the Tri-Cities include the Job 
Services office of the Employment Security Department; Food Stamp offices; the 
Division of Developmental Disabilities; Financial and Medical Assistance; the 
Child Protective Service; emergency medical service; a senior companion 
program; and vocational rehabilitation. 
Table 4.3-14.  Total units and occupancy rates (1993 estimates)a. 
City         All      Rate    Single    Rate   Multiple   Rate          Mobile      Rate 
             Units            Units            Units                    Homes  
                                                                                      
Richland     14,388   96      9,921     98     3,827      95            640         88  
Pasco        7,846    92      3,679     96     2,982      91            1,016       86  
Kennewick    18,110   95      9,824     97     5,944      96            1,942       97  
Tri-         40,344   94      23,424    97     12,753     94            3,598       90  
Cities 
                                    
  
a.  Source:  Personal communication, Office of Financial Management, State  
of Washington, Forecast Division. 
     The Tri-Cities are also served by a large number of private agencies and 
voluntary human services organizations.  The United Way, an umbrella 
fund-raising organization, incorporates 25 participating agencies offering 
more than 50 programs (United Way 1992). 
 
 

4.3.4.3 Government. This subsection presents the county government 

revenues by source (Table 4.3-15) and expenditures by function (Table 4.3-16) 
for each of the counties within the region of influence.  The data were taken 
from U.S. Department of Commerce (1990, 1993).  All county data, with the 
exception of Benton and Yakima counties, are from 1986-87.  Benton and Yakima 
county data are from 1990-91.  These years were the most recent ones 
available. 
 



 

4.3.4.4 Public Education. This subsection provides information on the 

educational sectors of each of the counties.  The source for school district 
information, secondary education, and enrollment data for the Washington 
counties was the Office of the Secretary of State (1993); student/teacher 
ratios were provided by personal communication with the school districts.  
Information on the Oregon counties was provided by personal communication with 
the individual counties.  Table 4.3-17 summarizes information on the number of 
school districts, enrollment, and post-secondary institutions within the 
region of influence. 
     In the Tri-Cities area, Benton County primary and secondary education is 
served by six school districts with an enrollment of 24,876 students in 1992.  
The student/teacher ratio in the Finley School District is 20.2; in Kennewick, 
24.0; in Kiona Benton-City, 25.0; in Prosser, 22.0 for elementary and 25.0 for 
secondary; and in Richland, 23.0.  The Paterson School District had an 
enrollment of 54 students in 1992, therefore a student/teacher ratio was not 
sought.  Currently, the Kennewick, Richland, and Kiona-Benton City school 
districts are operating at or near capacity; Kennewick is working to alleviate 
some of the overcrowded conditions by constructing one new middle school and 
two new elementary schools.  In addition, plans are under way for the 
construction of a new high school, scheduled to open in 1997.  Kiona-Benton 
City is in the process of building additions at elementary and middle schools.  
The county also has a post-secondary institution located in Richland, a branch 
campus of Washington State University, WSU Tri-Cities.  Enrollment for spring 
1992 was 981 students. 
     Franklin County primary and secondary education is served by four school 
districts with an enrollment of 8,756 students in 1992 and a student/teacher 
ratio of 7.0 in Kahlotus; 17.6 in 
Table 4.3-15.  Revenue sources by county FY 1986-87 ($ thousand).  
                                                 Intergovernmental                        
                                                 revenue                                  
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                 From                  From state         
County             Total     Total               federal               government         
                                                 government  
Adams              6,690     6,690               736                   2,844              
Bentonb            24,079    24,079              43                    7,879              
                                                                                          
Columbia           2,560     2,560               78                    1,388              
Franklin           6,279     6,279               361                   109                
Grant              17,525    17,525              670                   7,661              
Walla Walla        11,698    11,698              426                   3,763              
Yakimab            45,310    45,289              392                   14,066             
                                                                                          
Morrow             5,901     5,901               104                   1,045              
Umatilla           9,594     9,594               204                   4,971              
Wallowa            6,215     6,215               60                    2,180              
                          
a.    Dash indicates that the information was not available.  
b.    FY 1990-91. 
       
Table 4.3-16.  Expenditures by county FY 1986-87 ($ thousand).  
             
           General Expenditures  
                       
                     Major Functions  
                                                                                          
                                                                                         N
               Capi-                                                 Police              r



Coun- To-  To- tal   Educa- Wel-  Hospi-        Health High-         protec-   Correc-   a
ty    tal  tal Out-  tion   fare  tals                 ways          tion      tion      a
               lay                                                                       r
                                                                                          
Adams 643  643 1007  13     -a    -             286    3591          475       297       1
      1    1  
Bento 220  220 890   9      -     -             3626   3190          1956      4129      2
nb    27   27  
Colum 264  264 255   -      -     -             230    1106          265       13        3
bia   7    7  
Frank 823  823 608   -      -     -             461    2883          855       811       1
lin   0    0  
Grant 175  175 3314  -      -     -             1403   6617          1443      1180      7
      89   89  
Walla 118  118 432   4      -     -             1068   4624          1257      610       7
Walla 79   79  
Yakim 459  459 10059 -      187   -             989    9761          4188      7382      2
ab    67   37  
Morro 638  638 411   216    349   1113          325    1860          270       98        2
w     2    2  
Umati 107  107 188   1095   -     -             2562   2337          540       561       3
lla   07   07  
Wallo 613  613 362   339    794   2070          143    1181          208       111       1
wa    9    9  
                          
a. Dash indicates that the information was not available.  
b. FY 1990-91. 
    
Table 4.3-17.  Educational services by county in 1992. 
County              Number of School                 Enrollment             Post-Secondary
                    Districts                        (1992)                 Education  
                                                                            Institutions 
                                                                              
Adams               5                                3,437                  0  
Benton              6                                24,876                 1  
Columbia            2                                750                    0  
Franklin            4                                8,756                  1  
Grant               10                               13,232                 1  
Walla Walla         7                                8,324                  3  
Yakima              15                               42,227                 3  
Morrow              1                                2,008a                 0  
Umatilla            12                               12,500a                1  
Wallowa             3                                1,408a                 0 
                                   
a.  1993 enrollment 
North Franklin; and 18.1 in Pasco.  The Star School District had an enrollment 
of 15 students in 1992; therefore, a student/teacher ratio was not sought.  
Currently, Pasco School District is operating at or near capacity; however, 
the district is in the process of remodeling an old high school.  The county 
also has a post-secondary institution of learning in Pasco, Columbia Basin 
Community College.  Enrollment for 1992 was 6424 students. 
 
 

4.4 Cultural Resources 

 The Hanford Site is known to be rich in cultural resources.  It contains 
numerous, well-preserved archaeological sites representing both the 
prehistoric and historical periods and is still thought of as a homeland by 
many Native American people.  A total of 248 known sites are pre- 
historic, 202 are historic, and 14 sites contain both prehistoric and historic components.
Management of Hanford's cultural resources follows the Hanford Cultural 
Resources Management Plan (Chatters 1989) and is conducted by the Hanford 
Cultural Resources Laboratory of Pacific Northwest Laboratory (PNL).  The Plan 



contains contingency guidelines for handling the discovery of previously 
unknown cultural resources encountered during construction activities. 
 Cultural resources are defined as any prehistoric or historic district, 
site, building, structure, or object considered to be important to a culture, 
subculture, or community for scientific, traditional, religious or any other 
reason.  These are usually divided into three major categories:  prehistoric 
and historic archaeological resources, architectural resources, and 
traditional cultural resources.  Significant cultural resources are those that 
are eligible or potentially eligible to the National Register of Historic 
Places (36 CFR 60.4).   
 Consultation is required to identify traditional cultural properties that 
are important to maintaining the cultural heritage of Native American Tribes.  
Under the Treaties of 1855, lands ultimately occupied by the Hanford Site were 
ceded to the United States by the confederated tribes and bands of the Yakama 
Indian Nation, and Confederated Tribes of the Umatilla Indian Reservation.  
Under the treaty, the Native American Tribes acquired the rights to perform 
certain activities on open unclaimed lands, including the rights to hunt, 
fish, gather foods and medicines, and pasture livestock on these lands.  By 
the time the Hanford Site was established, little open unclaimed land 
remained.  The Wanapum Band and the Joseph Band of the Nez Perce Tribes never 
signed a treaty but have cultural ties to these lands. 
 The methodology for identifying, evaluating, and mitigating impacts to 
cultural resources is defined by federal laws and regulations including the 
National Historic Preservation Act (NHPA), the Archaeological Resource 
Protection Act (ARPA), the Native American Graves Protection and Repatriation 
Act (NAGPRA) and the American Native American Religious Freedom Act (AIRFA).  
A project affects a significant resource when it alters the property's 
characteristics, including relevant features of its environment or use, that 
qualify it as significant according to the National Register criteria.  These 
effects may include those listed in 36 CFR 800.9.  Impacts to traditional 
Native American properties can be determined only through consultation with 
the affected Native American groups. 
 
 

4.4.1 Prehistoric Archaeological Resources 

 People have inhabited the Middle Columbia River region since the end of the 
glacial period.  More than 10,000 years of prehistoric human activity in this 
largely arid environment have left extensive archaeological deposits along the 
river shores (Leonhardy and Rice 1970; Greengo 1982; Chatters 1989).  
Well-watered areas inland from the river show evidence of concentrated human 
activity (Chatters 1982, 1989; Daugherty 1952; Greene 1975; Leonhardy and Rice 
1970; Rice 1980), and recent surveys indicate extensive, although dispersed, 
use of arid lowlands for hunting.  Graves are common in various settings, and 
spirit quest monuments are still to be found on high, rocky summits of the 
mountains and buttes (Rice 1968a).  Throughout most of the region, 
hydroelectric development, agricultural activities, and domestic and 
industrial construction have destroyed or covered the majority of these 
deposits.  Amateur artifact collectors have had an immeasurable impact on what 
remains.  Within the Hanford Site, from which the public is restricted, 
archaeological deposits found in the Hanford Reach of the Columbia River and 
on adjacent plateaus and mountains have been spared some of the distur- 
bances that have befallen other sites.  The Hanford Site is thus a de facto reserve 
of archaeological information of the kind and quality that has been lost 
elsewhere in the region. 
 Currently 248 prehistoric archaeological sites are recorded in the files of 
the Hanford Cultural Resources Laboratory.  Of 48 sites included on the 
National Register of Historic Places (National Register), two are single 
sites, Hanford Island Site (45BN121) and Paris Site (45GR317), and the 
remainder are located in seven archaeological districts (Table - 
4.4-1).  In addition, a draft request for Determination of Eligibility has been prepared 
for one traditional cultural property district (Gable Mountain/Gable Butte).  
Three other sites, Vernita Bridge (45BN90) and Tsulim (45BN412), and 45BN163, 



are considered eligible for the National Register.  Archaeological sites 
include remains of numerous pithouse villages, various types of open 
campsites, and cemeteries along the river banks (Rice 1968a, 1980), spirit 
quest monuments (rock cairns), hunting camps, game drive complexes, and 
quarries in mountains and rocky bluffs (Rice 1968b), hunting/kill sites in 
lowland stabilized dunes, and small temporary camps near perennial sources of 
water located away from the river (Rice 1968b). 
 Many recorded sites were found during four archaeological reconnaissance 
projects conducted between 1926 and 1968 (Krieger 1928; Drucker 1948; Rice 
1968a, 1968b).  Systematic archaeological surveys conducted from the middle 
1980s through 1993 are responsible for the remainder (e.g., Chatters 1989; 
Chatters and Cadoret 1990; Chatters and Gard 1992; Chatters et al. 1990, 1991, 
1992, 1993).  Little excavation has been conducted at any of the sites, and 
the Mid-Columbia Archaeological Society has done most of that work.  They have 
conducted minor test excavations at several sites on the river banks and 
islands (Rice 1980) and a larger scale test at site 45BN157 (Den Beste and Den 
Beste 1976).  The University of Idaho also excavated a portion of site 45BN179 
(Rice 1980) and collaborated with the Mid-Columbia Archaeological Society on 
its other work.  Test excavations have been conducted by the Hanford Cultural 
Resources Laboratory at the Wahluke (45GR306), Vernita Bridge (45BN90), and 
Tsulim (45BN412) sites and at 45BN446, 45BN423, 45BN163, 45BN432, and 45BN433; 
results support assessments of significance for those sites.  Most of the 
archaeological survey and reconnaissance activity has concentrated on islands 
and on a strip of land less than 400 meters wide 
Table 4.4-1.  Archaeological districts and historic properties on the Hanford 
Site listed on the National Register of Historic Places (with their archaeological sites).
District/Property      Site(s) Included  
Name 
Wooded Island A.D.      45BN107 through 45BN112, 45BN168  
Savage Island A.D.     45BN116 through 45BN119, 45FR257 through 45FR262  
Hanford Island Site    45BN121  
Hanford North A.D.     45BN124 through 45BN134, 45BN178  
Locke Island A.D.      45BN137 through 45BN140, 45BN176, 45GR302 through  
                       45GR305  
Ryegrass A.D.          45BN149 through 45BN157  
Paris Site             45GR317  
Rattlesnake Springs    45BN170, 45BN171  
A.D. 
Snively Canyon A.D.    45BN172, 45BN173  
100-B Reactor          NAb  
                                    
a.  A.D. indicates archaeological district (this table).  
b.  Not applicable. 
on either side of the river (Rice 1980), but this is changing because of a 
Hanford Cultural Resources Laboratory effort to inventory a 10 percent sample 
of the site by 1994.  During his reconnaissance of the Hanford Site in 1968, 
Rice inspected portions of Gable Mountain, Gable Butte, Snively Canyon, 
Rattlesnake Mountain, and Rattlesnake Springs but gave little attention to 
other areas (Rice 1968b).  He also inspected additional portions of Gable 
Mountain and part of Gable Butte in the late 1980s (Rice 1987).  Other 
reconnaissance of the Basalt Waste Isolation Project Reference Repository 
Location (RRL) (Rice 1984) included a proposed land exchange in T22N, R27E, 
Section 33 (Rice 1981), and three narrow transportation and utility corridors 
(Ertec Northwest, Inc. 1982; Morgan 1981; Smith et al. 1977).  The 100 Areas 
were surveyed in 1991 through 1993, revealing a large number of new 
archaeological sites (Chatters et al. 1992; Wright 1993).  To date only about 
6 percent of the Hanford Site has been surveyed.  Cultural resource reviews 
are conducted when projects are proposed for areas that have not been 
previously reviewed; about 100 to 120 reviews were conducted annually through 
1991; this figure rose to more than 400 reviews during 1993. 
 
 

4.4.2 Native American Cultural Resources



 In prehistoric and early historic times, the Hanford Reach of the Columbia 
River was heavily populated by Native Americans of various tribal 
affiliations.  The Wanapum and the Chamnapum band of the Yakama tribe dwelt 
along the Columbia River from south of Richland upstream to Vantage (Relander 
1956; Spier 1936).  Some of their descendants still live nearby at 
Priest Rapids, and others have been incorporated into the Yakama and Umatilla 
reservations.  Palus people, who lived on the lower Snake River, joined the 
Wanapum and Chamnapum to fish the Hanford Reach of the Columbia River and some 
inhabited the river's east bank (Relander 1956; Trafzer and Scheuerman 1986).  
Walla Walla and Umatilla people also made periodic visits to fish in the area.  
These people retain traditional secular and religious ties to the region, and 
many, young and old alike, have knowledge of the ceremonies and lifeways of 
their aboriginal culture.  The Washane, or Seven Drums religion, which has 
ancient roots and had its start on what is now the Hanford Site, is still 
practiced by many people on the Yakama, Umatilla, Warm Springs, and Nez Perce 
reservations.  Native plant and animal foods, some of which can be found on 
the Hanford Site, are used in the ceremonies performed by sect members.   
 
 

4.4.3 Historic Archaeological Resources 

 The first Euro-Americans who came to this region were Lewis and Clark, who 
traveled along the Columbia and Snake rivers during their 1803-1806 
exploration of the Louisiana Territory.  They were followed by fur trappers, 
who also passed through on their way to more productive lands upriver and 
downstream and across the Columbia Basin.  It was not until the 1860s that 
merchants set up stores, a freight depot, and the White Bluffs Ferry on the 
Hanford Reach.  Chinese miners began to work the gravel bars for gold.  Cattle 
ranches opened in the 1880s and farmers soon followed.  Several small, 
thriving towns, including Hanford, White Bluffs, and Ringold, grew up along 
the riverbanks in the early 20th century.  Other ferries were established at 
Wahluke and Richmond.  The towns and nearly all other structures were razed 
after the U.S. Government acquired the land for the Hanford Nuclear 
Reservation in the early 1940s (Chatters 1989; Ertec Northwest, Inc. 1981; 
Rice 1980). 
 Historic archaeological sites totaling 202 and 11 other historic localities 
have been recorded by the Hanford Cultural Resources Laboratory on the Hanford 
Site.  Localities include the Allard Pumping Plant at Coyote Rapids, the 
Hanford Irrigation Ditch, the Hanford townsite, Wahluke Ferry, the White 
Bluffs townsite, the Richmond Ferry, Arrowsmith townsite, a cabin at East 
White Bluffs ferry landing, the White Bluffs road, the old Hanford High 
School, and the Cobblestone Warehouse at Riverland (Rice 1980).  Archaeologi- 
cal sites including the East White Bluffs townsite and associated ferry 
landings and an assortment of trash scatters, homesteads, corrals, and dumps 
have been recorded by the Hanford Cultural Resources Laboratory since 1987.  
Ertec Northwest, Inc. was responsible for minor test excavations at some of 
the historic sites, including the Hanford townsite locality.  In addition to 
the recorded sites, numerous unrecorded site areas of gold mine tailings along 
the river bank and the remains of homesteads, farm fields, ranches, and 
abandoned Army installations are scattered over the entire Hanford Site.  Of 
these historic sites, one is included in the National Register as an historic 
site, and 56 are listed as archeological sites. 
 More recent locations are the defense reactors and associated materials 
processing facilities that now dominate the site.  The first reactors (B, D, 
and F) were constructed in 1943 as part of the Manhattan Project.  Plutonium 
for the first atomic explosion and the bomb that destroyed Nagasaki to end 
World War II was produced in the B Reactor.  Additional reactors and 
processing facilities were constructed after World War II during the Cold War.  
All reactor containment buildings still stand, although many ancillary 
structures have been removed.  The B Reactor has been listed on the National 
Register of Historic Places.  A historic context for Manhattan Project 
facilities has been created as part of a Multiple Property Document.  Until a 
full evaluation of all Manhattan Project buildings and facilities has been 



completed, statements about National Register status cannot be made. 
 
 

4.4.4 200 Areas 

 An archaeological survey has been conducted of all undeveloped portions of 
the 200-East Area, and a 50 percent random sample has been conducted of 
undeveloped portions of the 200-West Area.  The old White Bluffs freight road 
(see Rice 1984) crosses diagonally through the 200-West Area.  The road, 
formerly a Native American trail, has been in continuous use since antiquity 
and has played a role in Euro-American immigration, development, agriculture, 
and Hanford Site operations.  The road has been found to be eligible for 
listing on the National Register of Historic Places.  A 100-m easement has 
been created to protect the road from uncontrolled disturbance.  Historic 
buildings that have not been evaluated for National Register eligibility occur 
in both the 200-East and 200-West Areas. 
 
 

4.5 Aesthetic and Scenic Resources 

 The land in the vicinity of the Hanford Site is generally flat with little 
relief.  Rattlesnake Mountain, rising to 1060 meters (3477 feet) above mean 
sea level, forms the western boundary of the site.  Gable Mountain and Gable 
Butte are the highest land forms within the site.  The view toward Rattlesnake 
Mountain is visually pleasing, especially in the springtime when wild- 
flowers are in bloom.  Large rolling hills are located to the west and far north.  The 
Columbia River, flowing across the northern part of the site and forming the 
eastern boundary, is generally considered scenic, with its contrasting blue 
against a background of brown basaltic rocks and desert sagebrush.  The White 
Bluffs, steep whitish-brown bluffs adjacent to the Columbia River and above 
the northern boundary of the river in this region, are a striking feature of 
the landscape.  
 The potential project site (under all alternatives except No Action) is 
characterized by large sagebrush, desert grasses, and shrubs.  Imme- 
diate views to the east include the 200-East Area facilities, views in the distant north 
area of reactors.  Somewhat hidden by a slight rise in the land are stacks for 
facilities in 200-West Area to the west of the project site.  To the south 
southwest are gravel borrow pit and radio and meteorological towers.  This 
site is of low sensitivity in terms of aesthetic and scenic resources. 
 
 

4.6 Geology 

 This section summarizes the geologic setting, including potential geologic 
hazards, at the Hanford Site.  Physiography, structure, soils, and seismicity 
and volcanic hazards are briefly discussed.  A more detailed discussion of 
these subjects can be found in Cushing (1992). 
 
 

4.6.1 General Geology 

 The Hanford Site lies within the Columbia Intermontane physiographic 
province, bordered on the north and east by the Rocky Mountains and on the 
west by the Cascade Range.  The dominant geologic characteristics of the 
Hanford Site have resulted from basaltic volcanism and ancient catastrophic 
flooding. 
 Fluvial and lacustrine processes associated with the ancestral Columbia 
River system, including the ancestral Snake and Yakima rivers, have been 



active since the late Miocene.  Deposits of these rivers and lakes are 
represented by the Ringold Formation and indicate that depo- 
sition was almost continuous from about 10.5 million years before present until about 
3.9 million years before present (DOE 1988).  At some time before 
900,000 years ago, a major  change in regional base level resulted in fluvial 
incision of as much as 150 meters (500 feet).  The post-Ringold erosional sur- 
face was partially filled with locally derived alluvium and fluvial sediment 
before and possibly between periods of Pleistocene flooding.  However, in most 
areas of the Columbia Basin subprovince, the record of Pleistocene fluvial 
activity was destroyed by cataclysmic flooding.  Loess (buff-colored silt) 
occurs in sheets that mantle much of the upland areas of the Columbia Basin 
subprovince. 
 Quaternary(a) volcanism has been limited to the extreme western margin of the 
Columbia Basin subprovince and is associated with the Cascade Range Province.  
Airfall tephra(b) from at least three Cascade volcanoes has blanketed the 
central Columbia Plateau since the late Pleistocene.  This tephra includes 
material from several eruptions of Mount St. Helens before the May 1980 
eruption.  Other volcanoes have erupted less frequently; two closely spaced 
eruptions from Glacier Peak about 11,200 years ago, and the eruption of - 
Mount Mazama about 6,600 years ago.  Generally tephra layers have not exceeded more 
than a few centimeters in thickness, with the exception of the Mount Mazama 
eruption when as much as 10 centimeters (3.9 inches) of tephra fell over 
eastern Washington (DOE 1988). 
 
 

4.6.1.1 Physiography. The Hanford Site, located within the Pasco Basin of 

the Columbia Plateau, is defined generally by a thick accumulation of basaltic 
lava flows that extend laterally from central Washington eastward into Idaho 
and southward into Oregon (Tallman et al. 1979). 
 The Hanford Site overlies the structural low point of the Pasco Basin  near 
the confluence of the Yakima and Columbia rivers.  The boundaries of the Pasco 
Basin are defined by anticlinal structures of basaltic rock.  These structures 
are the Saddle Mountains to the north; the Umtanum Ridge, Yakima Ridge, and 
Rattlesnake Hills to the west; and the Rattlesnake Hills and a series of 
--------------------------------------------------------------------------- 
a. Quaternary- A geologic period beginning approximately two million  
years ago and extending to the present.  
b. Tephra- A collective term for all clastic materials ejected from a  
volcano and transported through air.  
--------------------------------------------------------------------------- 
doubly plunging anticlines merging with the Horse Heaven Hills to the south.  
The terrain within the Pasco Basin is relatively flat.  Its surface features 
were formed by catastrophic floods and have undergone little modification 
since, with the exception of more recently formed sand dunes (DOE 1986a). 
 The elevations of the alluvial plain that covers much of the site vary from 
105 meters (345 feet) above mean sea level in the southeast corner to 
245 meters (803 feet) in the northwest.  The 200-Area plateau in the central 
part of the site varies in elevation from 190 to 245 meters (623 to 803 feet). 
 The major geologic units of the Hanford Site are (in ascending order):  
subbasalt rocks (inferred to be sedimentary and volcanoclastic rocks), the 
Columbia River Basalt Group with intercalated sediments of the Ellensburg 
formation, the Ringold formation, the Plio-Pleistocene unit, and the Hanford 
formation.  Locally, sand and silt exist as surface material.  A generalized 
stratigraphic column is shown in Figure 4.3. 
 Knowledge of the subbasalt rocks is limited to studies of exposures along 
the margin of the Columbia Plateau and to a few deep boreholes drilled in the 
interior of the plateau (DOE 1988).  No subbasalt rocks are exposed within the 
central interior of the Columbia Plateau, including the Pasco Basin.  
Interpretation of data from wells drilled in the 1980s by Shell Oil Company in 
the northwestern Columbia Plateau indicates that in the central part of the 
Columbia Plateau the Columbia River Basalt Group is underlain predominantly by 
Tertiary continental sediments (Campbell 1989). 



 The Hanford formation lies on the eroded surface of the Plio-Pleistocene 
unit, on the Ringold formation, or locally on the basalt bedrock.  The Hanford 
formation consists of catastrophic flood sediments that were deposited when 
ice dams in western Montana and northern Idaho were breached and massive 
volumes of water spilled abruptly across eastern and central Washington.  The 
floods scoured the land surface, locally eroding the Ringold formation, the 
basalts, and sedimentary interbeds, leaving a network of buried channels 
crossing the Pasco Basin (Tallman et al. 1979).  Thick sequences of sediments 
were deposited by several episodes of flooding with the last major flood 
sequence dated at about 13,000 years before the present (Myers et al. 1979). 
                                        
  Figure 4-3.  A generalized stratigraphic column of the major geologic units of the Hanfo
 
 

4.6.1.2 Structure. The Columbia Plateau is tectonically a part of the 

North American continental plate, and is separated from the Pacific and Juan 
de Fuca oceanic plates to the west by the Cascade Range, Puget-Willamette 
Lowland, and Coast Range geologic provinces.  It is bounded on the north by 
the Okanogan Highlands, on the east by the Northern Rocky Moun- 
tains and Idaho Batholith, and on the south by the High Lava plains and Snake River plain.
The tectonic history of the Columbia Plateau has included the eruption of the  
continental flood basalts of the Columbia River Basalt Group during the period 
of about 17 to 6 million years before present, as well as volcanic activity in 
the Cascade Range to the west (DOE 1988). 
 Structurally, the Columbia Plateau can be divided into three informal 
subprovinces:  the Palouse, Blue Mountains, and Yakima Fold Belt.  All but the 
easternmost part of the Pasco Basin is within the Yakima Fold Belt structural 
subprovince (DOE 1988).  The Yakima Fold Belt contains four major structural 
elements:  the Yakima Folds, Cle Elum-Wallula disturbed zone, Hog Ranch-Naneum 
anticline, and northwest-trending wrench faults. 
 The Yakima Folds are a series of continuous, narrow, asymmetric anticlines 
that have wavelengths between about 5 and 30 kilometers (3 to 19 miles) and 
amplitudes commonly less than 1 kilometers (less than 0.6 miles).  The 
anticlinal ridges are separated by broad synclines or basins.  The Yakima 
Folds are believed to have developed under generally north-south compres- 
sion, but the origin and timing of the deformation along the fold structures are not 
well known (DOE 1988).  Thrust or high-angle reverse faults are often found 
along both limbs of the anticlines, with the strike of the fault planes 
parallel or subparallel to the axis of the anticlines.  Very little direct 
field evidence indicates quaternary movement along these anticlinal ridges.  
One of three cases of suspected Quaternary faulting is along the central Gable 
Mountain fault in the Pasco Basin.  This fault is on the Hanford Site.  It was 
considered by the NRC to be presumed capable, but not demonstrated to be 
capable for licensing purposes of the WNP plant. 
 The Cle Elum-Wallula disturbed zone is the central part of a larger 
topographic alignment called the Olympic-Wallowa lineament that extends from 
the northwestern edge of the Olympic Mountains to the northern edge of the 
Wallowa Mountains in Oregon.  The Cle Elum-Wallula disturbed zone is a narrow 
zone about 10 kilometers (6 miles) wide that transects the Yakima Fold Belt 
and has been divided informally into three structural domains:  a broad zone 
of deflected or anomalous fold and fault trends extending south of Cle Elum, 
Washington to Rattlesnake Mountain; a narrow belt of aligned domes and doubly 
plunging anticlines (called The Rattles)  extending from Rattlesnake Mountain 
to Wallula Gap; and the Wallula fault zone, extending from Wallula Gap to the 
Blue Mountains.  Evidence for quaternary deformation has been reported for 14 
localities in or directly associated with the Cle Elum-Wallula disturbed zone.  
However, no evidence has been reported northwest of the Finley Quarry location 
(DOE 1988), about 60 kilometers (36 miles) southeast of the approximate center 
of the Hanford Site. 
 The Hog Ranch-Naneum Ridge anticline is a broad structural arch that extends 
from southwest of Wenatchee, Washington to the Yakima Ridge.  This feature 
defines part of the northwestern boundary of the Pasco Basin, but little is 



known about the structural geology of this portion of the feature, and the 
southern extent of the feature is not known. 
 Northwest-trending wrench (strike-slip) faults have been mapped west of 
120yW longitude in the Columbia Plateau (DOE 1988).  The mean strike direction 
of the dextral wrench faults is 320y, but northeast-trending sinistral wrench 
faults that strike 013y are less numerous.  These structures are not known to 
exist in the central Columbia Plateau. 
 Most known faults within the Hanford area are associated with anticlinal 
fold axes, are thrust or reverse faults although normal faults do exist, and 
were probably formed concurrently with the folding (DOE 1988).  Existing known 
faults within the Hanford area include wrench (strike-slip) faults as long as 
3 kilometers (1.9 miles) on Gable Mountain and the Rattlesnake-Wallula 
alignment, which has been interpreted as a right-lateral strike-slip fault.  
The faults in Central Gable Mountain are considered NRC capable by the 
U.S. Nuclear Regulatory Commission criteria (10 CFR 100) in that they have 
slightly displaced the Hanford formation gravels, but their relatively short 
lengths give them low seismic potential.  No seismicity has been observed on 
or near Gable Mountain.  The Rattlesnake-Wallula alignment is interpreted as 
possibly being capable, in part because of lack of any distinct evidence to 
the contrary and because this structure continues along the northwest trend of 
faults that appear active at Wallula Gap, some 56 kilometers (35 miles) 
southeast of the central part of the Hanford Site (DOE 1988). 
 Strike-slip faults have not been observed crosscutting the Pasco Basin.  
Anticlinal ridges that bound the Pasco Basin have been mapped in detail, and 
except for some component of dextral movement on the Rattlesnake-Wallula 
alignment, no strike-slip faults similar to those in the western Yakima Fold 
Belt have been observed (DOE 1988).  Wrench (strike-slip) faults have been 
observed along the ridges at boundaries between geometrically coherent 
segments of the structures, as in the Saddle Mountains, but these faults are 
confined to the individual structures and formed as different geometries 
developed in the fold.  Similar type faults have been mapped on Gable Mountain 
and studied in detail.  These features are also interpreted as wrench (stike- 
slip) faults that are a response to folding. 
 In general, for structures within the Hanford Site area, the greatest 
deformation occurs in the hinge area of the anticlinal ridges and decreases 
with distance from that area; that is, the greatest amount of tectonic 
jointing and faulting occurs in the hinge zone and decreases toward the gently 
dipping limbs.  The faults usually exhibit low dips with small displacements, 
may be confined to the layer in which they occur, and die out to no 
recognizable displacement in short lateral distances (DOE 1988). 
 
 

4.6.1.3 Soils. Hajek (1966) lists and describes 15 different soil types on 

the Hanford Site.  The soil types vary from sand to silty and sandy loam.  
Various classifications, including land use, are also given in Hajek (1966).  
The proposed SNF facility site does not contain prime or unique farmland. 
 Section 4.8.2.1 (Groundwater Hydrology) provides a full discussion on ranges 
of thickness of the various geological units/soil types across the Hanford 
Site (Figures 4-3 and 4-11).  The surface Hanford Formation varies in 
thickness across the Hanford Site from approximately 15 to 100 meters (49 to 
328 feet) thick (Figure 4-11).  The Middle Ringold Formation varies from 10 to 
100 meters (32 to 328 feet) thick.  The Lower Ringold and Basal Ringold 
Formations only extend eastward from the western boundary of the Hanford Site 
approximately 11 kilometers (6.8 miles).  The former is rather uniform in 
thickness at 20 meters (65 feet), while the latter demonstrates a maximum 
thickness of 40 meters (131 feet) at the far western boundary of the Hanford 
Site.  Groundwater movement within these layers is also discussed in 
Section 4.8.2.1. 
 There is a rather thick vadose zone on the Hanford Site.  However, 
conclusions drawn from studies conducted at several locations vary from no 
downward percolation of precipitation on the 200 Area Plateau, where soil 
texture is varied and layered with depth (all moisture penetrating the soil is 



removed by evaporation) to observations of downward water movement below the 
root zone in the 300 Area, where soils are coarse textured and where 
precipitation was above normal (DOE 1987). 
 
 

4.6.2 Mineral Resources 

 Sand, gravel, and cobble deposits are ubiquitous components of the soils 
over the Columbia Basin in general and the Hanford Site in particular: 
therefore, any possible economic impact to these resources resulting from the 
siting of the proposed SNF facility or an access road would be considered 
negligible.  However, because gravel pits occur near the proposed SNF facility 
site, from which the DOE has been extracting gravel for many uses on the 
Hanford Site, these deposits could have economic value. 
 
 

4.6.3 Seismic and Volcanic Hazards 

 The following discussion briefly summarizes seismic and volcanic hazards on 
the Hanford Site.  A more detailed discussion of seismic and volcanic hazards 
can be found in Cushing (1992). 
 
 

4.6.3.1 Seismic Hazards. The historic record of earthquakes in the Pacific 

Northwest dates from about 1840.  The early part of this record is based on 
newspaper reports of structural damage and human perception of the shaking, as 
classified by the Modified Mercalli Intensity scale, and is probably 
incomplete because the region was sparsely populated.  Seismograph networks 
did not start providing earthquake locations and magnitudes of earthquakes in 
the Pacific Northwest until about 1960.  A comprehensive network of seismic 
stations that provides accurate locating information for most earthquakes 
larger than magnitude 2.5 was installed in eastern Washington in 1969.  A 
summary of the seismicity of the Pacific Northwest, a detailed review of the 
seismicity in the Columbia Plateau region and the Hanford Site, and a 
description of the seismic networks used to collect the data are provided in 
DOE (1988). 
 Large earthquakes (magnitude greater than 7 on the Richter scale) in the 
Pacific Northwest have occurred in the vicinity of Puget Sound, Washington, 
and near the Rocky Mountains in eastern Idaho and western Montana.  A large 
earthquake of uncertain location occurred in north-central Washington in 1872.  
This event had an estimated maximum ranging from VIII to IX and an estimated 
magnitude of approximately 7.  The distribution of intensities suggests a 
location within a broad region between Lake Chelan, Washington and the British 
Columbia border.  Figure 4-4 shows the known faults occurring in the region. 
  Figure 4.4.  Map of the Columbia Basin region showing the known faults. Seismicity of th
per area and the historical magnitude of these events, is relatively low when 
compared to other regions of the Pacific Northwest, the Puget Sound area and 
western Montana/eastern Idaho.  Figure 4-5 shows the locations of all 
earthquakes that occurred in the Columbia Plateau before 1969 with IV or 
larger and with a magnitude of 3 or larger.  Figure 4-6 shows the locations of 
all earthquakes that occurred from 1969 to 1986 with magnitudes of 3 or 
greater.  The largest known earthquake in the Columbia Plateau occurred in 
1936 around Milton-Freewater, Oregon.  This earthquake had a magnitude of 5.75 
and a maximum of VII, and was followed by a number of aftershocks that 
indicate a northeast-trending fault plane.  Other earthquakes with magnitudes 
of 5 or larger and/or intensities of VI are located along the boundaries of 
the Columbia Plateau in a cluster near Lake Chelan extending into the northern 
Cascade Range; in northern Idaho and Washington; and along the boundary 
between the western Columbia Plateau and the Cascade Range.  Three VI 



earthquakes have occurred within the Columbia Plateau, including one in the 
Milton-Freewater region in 1921, one near Yakima, Washington in 1892, and one 
near Umatilla, Oregon in 1893. 
 In the central portion of the Columbia Plateau, the largest earthquakes near 
the Hanford Site are two that occurred in 1918 and 1973.  These two 
earthquakes had magnitudes of 4.4 and an intensity of V and were located north 
of the Hanford Site.  Earthquakes often occur in spatial and temporal clusters 
in the central Columbia Plateau, and are termed earthquake swarms.  The region 
north and east of the Hanford Site is a region of concentrated earthquake 
swarm activity, but earthquake swarms have also occurred in several locations 
within the Hanford Site. 
 Earthquakes in a swarm tend to gradually increase and decay in frequency of 
events, and usually no one outstanding large event is present within the 
sequence.  These earthquake swarms occur at shallow depths, with 75 percent of 
the events located at depths less than 4 kilometers (2.5 miles).  Each earth- 
quake swarm typically lasts several weeks to months, consists of several to 
100 or more earthquakes, and is clustered in an area 5 to 10 kilometers (3 to 
6 miles) in lateral dimension.  Often, the longest dimension of the swarm area 
is elongated in an east-west direction.  However, detailed locations of swarm 
earthquakes indicate that the events occur on fault planes of variable 
orientation, and not on a single, throughgoing fault plane. 
 Earthquakes in the central Columbia Plateau also occur to depths of about 
30 kilometers (18 miles).  These deeper earthquakes are less clustered and 
occur more often as single, isolated 
                                        
  Figure 4-5.  Historical seismicity of the Columbia Plateau and surrounding areas.  All e
Intensity of IV or larger with a magnitude of 3 or greater are shown (Rohay 
1989). 
                                        
  Figure 4-6.  Recent seismicity of the Columbia Plateau and surrounding areas as measured
Modified Mercalli Intensity of IV or larger with a magnitude of 3 or greater 
are shown (Rohay 1989). 
events.  Based on seismic refraction surveys in the region, the shallow 
earthquake swarms are occurring in the Columbia River Basalts, and the deeper 
earthquakes are occurring in crustal layers below the basalts. 
 The spatial pattern of seismicity in the central Columbia Plateau suggests 
an association of the shallow swarm activity with the east-west-oriented 
Saddle Mountains anticline.  However, this association is complex, and the 
earthquakes do not delineate a throughgoing fault plane that would be 
consistent with the faulting observed on this structure. 
 Earthquake mechanisms in the central Columbia Plateau generally indicate 
reverse faulting on east-west planes, consistent with a north-south-directed 
maximum compressive stress and with the formation of the east-west-oriented 
anticlinal fold of the Yakima Fold Belt (Rohay 1987).  However, earthquake 
focal mechanisms indicate faulting on a variety of fault plane orientations. 
 Earthquake focal mechanisms along the western margin of the Columbia Plateau 
also indicate north-south compression, but here the minimum compressive stress 
is oriented east-west, resulting in strike-slip faulting (Rohay 1987).  
Geologic studies indicate an increased component of strike-slip faulting in 
the western portion of the Yakima Fold Belt.  Earthquake focal mechan- 
isms in the Milton-Freewater region to the southeast indicate a different stress 
field, one with maximum compression directed east-west instead of north-south. 
 Estimates for the earthquake potential of structures and zones in the 
central Columbia Plateau have been developed during the licensing of nuclear 
power plants at the Hanford Site.  In reviewing the operating license 
application for a Washington Public Power Supply System project, the Nuclear 
Regulatory Commission (NRC 1982) concluded that four earthquake sources should 
be considered for the purpose of seismic design:  the Rattlesnake-Wallula 
alignment, Gable Mountain, a floating earthquake in the tectonic province, and 
a swarm area. 
 For the Rattlesnake-Wallula alignment, which passes along the southwest 
boundary of the Hanford Site, the estimated maximum magnitude is 6.5, and for 
Gable Mountain, an east- west structure that passes through the northern 
portion of the Hanford Site, the estimated maximum magnitude is 5.0.  These 
estimates were based upon the inferred sense of slip, the fault length, or the 



fault area.  The floating earthquake for the tectonic province was developed 
from the largest event located in the Columbia Plateau, the magnitude 5.75 
Milton-Freewater earthquake.  The maximum swarm earthquake for the purpose of  
seismic design was a magnitude 4.0 event.  Figures 4-7 through 4-11 demonstrate  
the ranges of frequencies versus the acceleration across the Hanford Site (Geomatrix 
Consultants, Inc. 1993).  
 The seismic design is based upon a Safe-Shutdown Earthquake of 
0.25 gravity (g; acceleration).  The potential earthquake risk associated 
with the Gable Mountain structure dominated the risks associated with other 
potential sources that were considered.  For DOE site comparison purposes, 
a maximum horizontal ground surface acceleration of 0.17-0.20g at the 
Hanford Site is estimated to result from an earthquake that could occur 
once every 2,000 years (DOE 1994c).  The seismic hazard information 
presented in this EIS is for general seismic hazard comparisons across DOE 
sites.  Potential seismic hazards for existing and new facilities could be 
evaluated on a facility specific basis consistent with DOE orders and 
standards and site specific procedures. 
 
 

4.6.3.2 Volcanic Hazards. Several major volcanoes are located in the 

Cascade Range west of the Hanford Site.  The nearest volcano, Mount Adams, 
is about 165 kilometers (102 miles) from the Hanford Site, and the most 
active is Mount St. Helens, approximately 220 kilometers (136 miles) 
west-southwest from Hanford. 
 A period of renewed volcanic activity at Mount St. Helens began in March 
1980 and climaxed in a major eruption on May 18, 1980.  This eruption 
resulted in about 1 millimeter (0.039 inches) of ash fall over a 9-hour 
period at the Hanford Site, which was near the southern edge of the ash 
dispersal plume.  Smaller eruptions of steam and ash occurred through 
October 1980, but none of these deposited measurable amounts of ash at the 
site.  Because of their close proximity, the volcanic mountains of the 
Cascades are the principal volcanic hazard at Hanford. 
 The major concern is how ash fall might affect the operation of 
communications equipment and electronic devices, as well as the movement of 
truck and automobile traffic in and out the project site area. 
 
 

4.7 Air Resources 

 This section addresses the general air resources at the Hanford Site and 
surrounding region.  Included in this section are discussions on climate 
and meteorology, ambient air quality, and atmospheric dispersion. 
  Figure 4-7.  Computed mean and 5th to 95th percentile hazard curves for the 200-West Are
acceleration and 5 percent-damped spectral acceleration at 0.3 and 2.0 
seconds (Geomatrix Consultants, Inc. 1993). 
  Figure 4-8.  Computed mean and 5th to 95th percentile hazard curves for the 200-East Are
acceleration and five percent-damped spectral acceleration at 0.3 and 2.0 
seconds (Geomatrix Consultants, Inc. 1993). 

Figure 4-9. Computed mean and 5th to 95th percentile hazard curves 
for the 300 Area of the Hanford Site. Shown are results for peak 
horizontal 

acceleration and five percent-damped spectral acceleration at 0.3 and 2.0 
seconds (Geomatrix Consultants, Inc. 1993). 
  Figure 4-10.  Computed mean and 5th to 95th percentile hazard curves for the 400 Area of
acceleration and five percent-damped spectral acceleration at 0.3 and 2.0 
seconds (Geomatrix Consultants, Inc. 1993). 



  Figure 4-11.  Computed mean and 5th to 95th percentile hazard curves for the 100-K Area 
acceleration and five percent-damped spectral acceleration at 0.3 and 2.0 
seconds (Geomatrix Consultants, Inc. 1993). 
 
 

4.7.1 Climate and Meteorology 

 The climate of the Hanford Site, located in southcentral Washington 
State, can be classified as mid-latitude semiarid or mid-latitude desert, 
depending on the climatological classification scheme used.  Summers are 
warm and dry with abundant sunshine.  Large diurnal temperature variations 
result from intense solar heating during the day and radiational cooling at 
night.  Daytime high temperatures in June, July, and August periodically 
exceed 38yC (100yF).  Winters are cool with occasional precipitation.  
Outbreaks of cold air associated with modified arctic air masses can reach 
the area and cause temperatures to drop below -18yC (0yF).  Overcast skies 
and fog occur periodically (Stone et al. 1983). 
 Topographic features have a significant impact on the climate of the 
Hanford Site.  All air masses that reach the region undergo some 
modification resulting from their passage over the complex topography of 
the Pacific Northwest.  The climate of the region is strongly influenced by 
the Pacific Ocean and the Cascade Range to the west.  The relatively low 
annual average rainfall of 16.1 centimeters (6.3 inches) at the Hanford 
Meteorological Station is caused largely by the rain shadow created by the 
Cascade Range.  These mountains limit much of the maritime influence of the 
Pacific Ocean, resulting in a more continental-type climate than would 
exist if the mountains were not present.  Maritime influences are 
experienced in the region during the passage of frontal systems and as a 
result of movement through gaps in the Cascade Range (such as the Columbia 
River Gorge). 
     The Rocky Mountains to the east and the north also influence the 
climate of the region.  These mountains play a key role in protecting the 
region from the more severe winter storms and the extremely low 
temperatures associated with the modified arctic air masses that move 
southward through Canada.  Local and regional topographical features, such 
as the Yakima Ridge and the Rattlesnake Hills, also impact meteorological 
conditions across the Hanford Site (Glantz and Perrault 1991).  In 
particular, these features have a significant impact on wind directions, 
wind speeds, and precipitation levels. 
 Climatological data are collected for the Hanford Site at the Hanford 
Meteorological Station.  The station is located between the 200-West and 
200-East Areas and is in close proximity to the proposed project site.  
Data have been collected at this location since 1945 and are summarized in 
Stone et al. (1983).  Beginning in the early 1980s, data have also been 
collected at a series of automated monitoring sites located throughout the 
Hanford Site and the surrounding region (Glantz et al. 1990).  This Hanford 
Meteorological Monitoring Network is described in detail in Glantz and 
Islam (1988). 
 
 

4.7.1.1 Wind. Prevailing wind directions on the 200-Area plateau are 

from the northwest in all months of the year.  Secondary maxima occur for 
southwesterly winds.  Summaries of wind direction indicate that winds from 
the northwest quadrant occur most often during the winter and summer.  
During the spring and fall, the frequency of southwesterly winds increases 
with a corresponding decrease in northwest flow.  Winds blowing from other 
directions (for instance, the northeast) display minimal variation from 
month to month.  Monthly average wind speeds are lowest during the winter 
months, averaging 2.8 to 3.1 meters per second (6.2 to 6.8 miles per hour)- 
, and highest during the summer, averaging 3.9 to 4.4 meters per second (8.7 



to 9.9 miles per hour).  Summertime drainage winds are generally 
northwesterly and can frequently gust to 14 meters per second (31 miles per 
hour).  A wind rose for the Hanford Site is shown in Figure 4-12. 
 
 

4.7.1.2 Temperature and Humidity. Eight separate temperature 

measurements are made at the 122-meter (400-foot) tower at the Hanford 
Meteorological Station.  As of May 1987, temperatures are also meas- 
ured at the 2-meter (6.6-foot) level on the twenty-two 9.1-meter (30-foot) towers 
located on and around the Hanford Site.  The three 61-meter (200- 
foot) towers have temperature-measuring instrumentation at the 2-, 9.8-, 
and 61-meter (6.6-, 32-, and 200-foot) levels.  The temperature data from 
the 9.1- and 61-meter (30- and 200-foot) towers are telemetered to the 
Hanford Meteorological Station. 
 Diurnal and monthly averages and extremes of temperature, dew point, and 
humidity are contained in Stone et al. (1983).  Ranges of daily maximum and 
minimum temperatures vary from normal maxima of 2yC (36yF) in early January 
to 35yC (95yF) in late July.  On the average, 55 days during the summer 
months have maximum temperatures greater than or equal to 32yC (90yF), and 
13 days have maxima greater than or equal to 38yC (100yF).  From 
mid-November through mid-March, minimum temperatures average less than or 
equal to 0yC (32yF), with the minima in early January aver- 
aging -6yC (21yF). During the winter, on average, four days have minimum tempera- 
tures less than or equal to -18yC (0yF); however, only about one winter in two 
experiences such temperatures.  The record maximum temperature is 46yC 
(115yF), and the record minimum temperature is -33yC (-27yF).  For the 
period 1912 through 1980, the average monthly temperatures ranged from a 
low of -1.5yC (29yF) in January to a high of 24.7yC (77yF) 
  Figure 4-12.  Wind rose for the Hanford Site using data collected from January 1982 to D
of the petals of the wind rose indicates the wind direction, and the petal 
length is representative of the percentage of time the wind was from that 
direction.  Petal thickness represents measured wind-speed category.  The 
velocity categories, from thinnest line (near the center of the rose) to 
thickest line (near the edge of the rose), are 0.4-1.3 meters per second 
(1-3 miles per hour), 1.8-3.1 meters per second (4-7 miles per hour), 3.6- 
5.4 meters per second (8-12 miles per hour), 5.8-8.0 meters per second (13- 
18 miles per hour), 8.5-10.7 meters per second (19-24 miles per hour), 
11.2-13.9 meters per second (25-31 miles per hour), respectively. 
in July.  During the winter, the highest monthly average temperature at the 
Hanford Meteorological Station was 7yC (45yF), and the record lowest was 
-5.9yC (21yF), both occurring during February.  During the summer, the 
record highest monthly average temperature was 27.9yC (82yF, in July), and 
the record lowest was 17.2yC (63yF, in June). 
 Relative humidity/dew point temperature measurements are made at the 
Hanford Meteorological Station and at the three 61-meter (200-foot) tower 
locations.  The annual average relative humidity at the Hanford 
Meteorological Station is 54 percent.  It is highest during the winter 
months, averaging about 75 percent, and lowest during the summer, averaging 
about 35 percent.  Wet bulb temperatures greater than 24yC (75yF) had not 
been observed at the Hanford Meteorological Station before 1975; however, 
on July 8, 9, and 10 of that year, seven hourly observations indicated wet 
bulb temperatures greater than or equal to 24yC (75yF). 
Fog reduces the visibility to 6 miles during an average of 42 days each 
year and to less than 0.25 mile during an average of 25 days per year. 
 
 

4.7.1.3 Precipitation. The average annual precipitation at the Hanford 

Meteorological Station is 16.1 centimeters (6.3 inches).  Most of the 
precipitation occurs during the winter with nearly half of the annual 
amount occurring in the months of November through February.  Days with 



greater then 1.3 centimeters (0.5 inches) precipitation occur less than 1 
percent of the year.  A rainfall intensity of at least 1.3 centimeters per 
hour (0.5 inches per hour) persisting for 1 hour has only a 10 percent 
probability of occurring in any given year.  A rainfall intensity of at 
least 2.5 centimeters per hour (1 inch per hour) has only a 0.2 percent 
probability of occurring in any given year.  Winter monthly average 
snowfall ranges from 0.8 centimeters (0.3 inches) in March to 13.5 
centimeters (5.3 inches) in January.  The record snowfall of 53 centimeters 
(21 inches) occurred in December 1992.  During the months of December, 
January, and February, snowfall accounts for about 38 percent of all 
precipitation. 
 
 

4.7.1.4 Severe Weather. A discussion of severe weather may include a 

variety of meteorological events, including, but not limited to, severe 
winds, dust and blowing dust, hail, fog, glaze, ash falls, extreme 
temperatures, temperature inversions, and blowing and drifting snow.  These 
are described in detail in Stone et al. (1983).  For many facilities, 
estimates of severe winds are of particular concern.  The Hanford 
Meteorological Station's climatological summary and the National Severe 
Storms Forecast Center's database list only 24 separate tornado occurrences 
within 160 kilometers (100 miles) of the Hanford Site from 1916 to 1992 
(Cushing 1992).  Only one of these tornadoes was observed within the 
boundaries of the Hanford Site (on its extreme western edge), and no damage 
resulted.  The estimated probability of a tornado striking a point at 
Hanford is 9.6 x 10-6 per year (Cushing 1992).  Because tornadoes are 
infrequent and generally small in the Pacific Northwest (and hurricanes do 
not reach this area), risks from severe winds are generally associated with 
thunderstorms or the passage of strong cold fronts.  The greatest peak wind 
gust recorded at 15 meters (50 feet) above ground level at the Hanford 
Meteorology Station was 36 meters per second (80 miles per hour).  
Projections on the return periods for peak gusts exceeding a specified 
speed are given in Stone et al. (1983).  Extrapolations based on 35 years 
of observations indicate a return period of about 200 years for a peak gust 
in excess of 40 meters per second (90 miles per hour) at 15 meters (50 
feet) above ground level. 
 
 

4.7.1.5 Atmospheric Stability. The transport and diffusion of airborne 

pollutants is dependent on the horizontal and vertical distribution of 
temperature, moisture, and wind velocity in the atmosphere.  Greater 
amounts of turbulence or mixing in an atmospheric layer lead to greater 
rates of diffusion.  The highest rates of diffusion are found in thermally 
unstable layers, moderate rates of diffusion are found in neutral layers, 
and the lowest rates of diffusion are found in thermally stable layers.  
There are a number of methods for estimating the "stability" of the 
atmosphere.  Using a method based on the vertical temperature gradient 
(NRC 1980) and measurements made at the Hanford Meteorology Station, 
thermally unstable conditions are estimated to occur an average of about 
25% of the time, neutral conditions about 31% of the time, and thermally 
stable conditions about 44% of the time.  Detailed information on Han- 
ford's atmospheric stability and associated wind conditions are presented in 
Glantz et al. (1990). 
 
 

4.7.2 Nonradiological Air Quality 

 National ambient air quality standards (NAAQS) have been set by the EPA 



as mandated in the 1970 Clean Air Act.  Ambient air is that portion of the 
atmosphere, external to buildings, to which the general public has access.  
For DOE facilities, this is interpreted to mean the site boundary or other 
publicly accessible location, e.g., highways on the site.  The standards 
define levels of air quality that are necessary, with an adequate margin of 
safety, to protect the public health (primary standards) and the public 
welfare (secondary standards).  Standards exist for sulfur oxides (measured 
as sulfur dioxide), nitrogen dioxide, carbon monoxide, particles with an 
aerodynamic diameter less than or equal to 10 micrometers (PM10), lead, and 
ozone.  The standards specify the maximum pollutant concentrations and 
frequencies of occurrence that are allowed for specific aver- 
aging periods (that is, the concentration of carbon monoxide when averaged over 1 hour is
allowed to exceed 40 milligrams per cubic meter only once per year).  The 
averaging periods vary from 1 hour to 1 year, depending on the pollutant. 
 In addition to ambient air quality standards, the EPA has established 
standards for the Prevention of Significant Deterioration (PSD) of air 
quality.  The PSD standards differ from the NAAQS in that the NAAQS provide 
maximum allowable concentrations of pollutants, while PSDs provide maximum 
allowable increases in concentrations of pollutants for areas already in 
compliance with NAAQS.  Prevention of Significant Deterioration standards 
are expressed as allowable increments in atmospheric concentrations of 
specific pollutants (nitrogen dioxide, sulfur dioxide, and PM10) (40 CFR 
52.21, "Prevention of Significant Deterioration of Air Quality").  
Different PSD standards exist for Class I areas (where degradation of 
ambient air quality is to be severely restricted), and Class II areas 
(where moderate degradation of air quality is allowed) (Wark and Warner 
1981).  The PSD standards are presented in Table 4.7-1.  The nitrogen oxide 
emissions from the Plutonium and Uranium Recovery through EXtraction 
(PUREX) plant and the Uranium Oxide (UO3) plant are permitted by the EPA 
under the PSD program (Cushing 1992). 
 State and local governments have the authority to impose standards for 
ambient air quality that are stricter than the national standards.  
Washington State has established more stringent standards for sulfur 
dioxide.  In addition, Washington has established standards for volatile 
organic compounds, arsenic, fluoride, total suspended particulates, and 
other pollutants that are not covered by national standards.  The state 
standards for carbon monoxide and nitrogen dioxide are identical to the 
national standards.  At the local level, the Benton-Franklin Counties Clean 
Air Authority has the authority to establish more stringent air standards, 
but has not done so.  Table 4.7-2 summarizes Washington State standards, 
and background and ambient concentrations for Hanford. 
 
 

4.7.2.1 Background Air Quality. The closest Class I areas to the 

Hanford Site are Mount Rainier National Park, located approximately 160 
kilometers (100 miles) west of the site; Goat Rocks Wilderness Area, 
located approximately 145 kilometers (90 miles) west of the site; 
Table 4.7-1.  Maximum allowable increases for prevention of significant 
deterioration of air qualitya. 
Pollutant                 Averaging Time         Class I                Class II  
Particulate matterb                                                       
(PM10) 
                          annual                 4                      17  
                          24 hours               8                      30  
Sulfur dioxide                                                            
                          annual                 2                      20  
                          24 hours               5                      91  
                          3 hours                25                     512   
Nitrogen dioxide                                                          
                          annual                 2.5                    25  
                                    
a.  Source:  40 CFR 52.21.  



b.  Particulate matter is defined as suspended particulates with an  
aerodynamic diameter less than 10 micrometers. 
Table 4.7-2.  Washington State ambient air quality standards applicable to Hanford, 
maximum background concentration, background as percent of standard, ambient baseline 
(1995), ambient baseline as percent of standard, and ambient baseline plus background 
as percent of standard (standards and concentrations are in microgram per cubic 
meter).   
                                                                                          
                                                                                          
                          Washing-               Maximum               Background         
                          ton                    Background            as Percent         
             Averaging    State                  Concentra-            of                 
Pollutant    Time         Standard               tion                  Standard           
Sulfur       annual       52                     0.5                   1                  
dioxide 
             24 hour      260                    6                     2                  
             1 hour       1,018                  49                    5                  
             1 hour       655b                   49                    7                  
                                                                                          
Particulate matter                                                                        
TSPc         annual       60                     56                    93                 
             24 hour      150                    356                   237                
PM           annual       50d                    26e                   52                 
             24 hour      150                    596e                  397                
                                                                                          
Carbon       8 hour       10,000                 6,500                 65                 
monoxide 
             1 hour       40,000                 11,800                30                 
                                                                                          
Ozone        1 hour       235                    not                   not                
                                                 estimated             estimated          
                                                                                          
Nitrogen     annual       100                    36                    36                 
dioxide 
                                                                                          
Lead         annual       1.5                    not                   not                
                                                 estimated             estimated          
                                   
a.  Source:  Air Quality Impact Analysis in Support of the New Production Reactor 
Environmental Impact Statement. 
b.  The standard is not to be exceeded more than twice in any seven consecutive days. 
c.  The TSP standards have been replaced by the PM10 standards, but the former are 
serving as interim standards. 
d.  Arithmetic mean of the quarterly arithmetic means for the four calendar quarters 
of the year. 
e.  Maximum concentrations were measured in 1992 at Columbia Center in Kennewick.  
This value includes background concentration   and site concentrations. 
Mount Adams Wilderness Area, located approximately 150 kilometers (95 
miles) southwest of the site; and Alpine Lakes Wilderness Area, located 
approximately 175 kilometers (110 miles) northwest of the site. 
 Air quality in the Hanford region is well within the state and federal 
standards for criteria pollutants, except that short-term particulate 
concentrations occasionally exceed the 24-hour PM10 standard (Table 4.7-2).  
Concentrations of toxic chemicals, as listed in 40 CFR Part 60.01, are not 
available for the Hanford Site.  Because the highest concentrations of 
airborne particulate material are generally a result of natural events, the 
area has not been designated non-attainment(a) with respect to the PM10 
standard.  However, the local clean air authority is currently completing 
discussions with EPA and the Department of Ecology regarding plans to 
conduct additional evaluations of potential sources and mitigation 
measures, if any, that might be implemented to reduce the short-term 
particulate loading. 
 Particulate concentrations can reach relatively high levels in eastern 
Washington because of exceptional natural events (dust storms, volcanic 
eruptions, and large brushfires) that occur in the region.  Washington 



ambient air quality standards do not consider rural fugitive dust from 
exceptional natural events when estimating the maximum background 
concentrations of particulate in the area east of the Cascade Mountain 
crest.  Similarly, the EPA also exempts the rural fugitive dust component 
of background concentrations when considering permit applications and 
enforcement of air quality standards (Cushing 1992). 
 
 

4.7.2.2 Source Emissions. Emissions inventories for permitted pollution 

sources in Benton, Franklin, and Walla Walla counties are routinely 
compiled by the Tri-County Air Pollution Control Board.  The annual 
emission rates for stationary sources within the Hanford Site boundaries 
were reported to the Washington State Department of Ecology by the 
U.S. Department of Energy and are provided in Table 4.7-3. 
 The EPA's ISC/ST model was used for baseline modeling of stationary 
sources projected to be in operation in 1995 (Hadley 1991).  Projected 
baseline conditions (presented in Table 4.7-2) are estimated to be well 
below any current national or state standards (Hadley 1991). 
------------------------------------------------------------------------ 
a. An attainment area is an area where measured concentrations of a  
pollutant are below the primary and secondary National Ambient  
Quality Standards (NAAQS). 
------------------------------------------------------------------------ 
Table 4.7-3.  Emission rates (tons per year) for stationary emission 
sources within the Hanford Site for 1992a. 
                                                                                          
                     Operation                   Sulfur              Nitrogen             
Source               (hours per    TSP    PM10   Dioxide             Oxides               
                     year)  
300 Area Boiler      6384          9      8      110                 22                   
#2 
300 Area Boiler      8760          4      3      48                  10                   
#6 
200-East Boiler      8760          3      1      200                 58                   
200-West Boiler      8760          4      1      260                 75                   
200-East, 200-       8760          107    54     0                   0                    
West Fugitive  
Coal 
300 Area             8760          9      8      120                 24                   
Temporary Boiler 
Fugitive             8760          1      0      0                   0                    
Emissions, 200-E 
                                    
  
a.  Source: Cushing in preparation. 
 
 

4.7.2.3 Nonradiological Air Quality Monitoring. 

 

4.7.2.3.1 Onsite Monitoring-The most recent monitoring data 

available were obtained in 1992. 
Details of the monitoring program are 
described in Woodruff and Hanf (1993).  The only onsite air quality 
monitoring conducted during 1991 was for nitrogen oxides.  These oxides 
were sampled at three locations on the Hanford Site with a bubbler assembly 
operated to collect 24-hour integrated samples.  The highest annual average 
concentration was <0.006 parts per million by volume, well below the 



applicable federal and Washington State annual ambient standard of 0.05 
parts per million by volume (Cushing 1992).  Monitoring of total suspended 
solids was discontinued in early 1988 when the Basalt Waste Isolation 
Project, for which those measurements were required, was concluded.  In 
1992 sampling was done at Rattlesnake Springs (near the southwestern edge 
of the site) for polychlorinated biphenyls (PCBs) and volatile organic 
compounds.  Levels of PCB concentrations were found to be <0.27 to <0.29 
nanogram per cubic meter (Woodruff and Hanf 1993).  These values are well 
below the EPA limit of 1 nanogram per cubic meter.  The volatile organic 
compounds tested for were halogenated alkanes and alkenes, benzene, and 
alkylbenzenes.  All volatile organic compound concentrations were well 
below the occupational maximum allowable concentrations of air 
contaminants. 
 
 

4.7.2.3.2 Offsite Monitoring-During the past 10 years, carbon 

monoxide, sulfur dioxide, and nitrogen dioxide have been monitored 
periodically in communities and commercial areas southeast of Hanford. 
These urban measurements are typically used to estimate the maximum 
background pollutant concentrations for the Hanford Site because of a lack 
of specific onsite monitoring.  Because these measurements were made in the 
vicinity of local sources of pollution, they will overestimate maximum 
background concentrations for the Hanford Site or at the site boundaries. 
 The only offsite monitoring in the vicinity of the Hanford Site in 
1990 was conducted by the Washington Department of Ecology for particulates 
(WDOE 1991).  Total suspended particulate (TSP) monitoring at Tri-Cities 
locations was discontinued in early 1989.  Monitoring at the remaining two 
locations, Sunnyside and Wallula, continued during 1990.  The annual 
geometric means of measurements at Sunnyside and Wallula for 1990 were 
71 micrograms per cubic meter and 80 micrograms per cubic meter, 
respectively; both of these values exceeded the Washington State annual 
standard of 60 micrograms per cubic meter.  The Washington State 24-hour 
standard, 150 micrograms per cubic meter, was exceeded six times during the 
year at Sunnyside and seven times at Wallula (Cushing 1992). 
 Particulate matter (PM10) was also monitored at three locations:  Columbia 
Center in Kennewick, Walla Walla Fire Station, and Wallula.  During 1992, 
the 24-hour PM10 standard adopted by Washington State, 150 micrograms per 
cubic meter, was exceeded two times at the Columbia Center monitoring 
location.  The maximum 24-hour concentration at Columbia Center was 596 
micrograms per cubic meter.  The maximum 24-hour concentration at the Walla 
Walla Fire Station was 67 micrograms per cubic meter.  The maximum 24-hour 
concentration at Wallula was 124 micrograms per cubic meter.  None of the 
sites exceeded the annual primary standard, 50 micrograms per cubic meter 
(Cushing in preparation).  As noted previously, the Benton-Franklin 
counties area has not been designated nonattainment with respect to PM10 
standards because the particulate concentrations result from natural 
events.   
 
 

4.7.2.4 Summary of Nonradiological Air Quality. The Hanford Site is 

currently considered an attainment area for criteria pollutants.  However, 
PM10 concentrations are high enough that the designation may change.  There 
are no Class I areas close enough to the site to be affected by emissions 
at Hanford.  Carbon monoxide concentrations are at 65 percent of the 
allowed concentration (for an eight-hour averaging time).  Current PM10 
concentrations are at 52 percent of the allowed ambient standard.  Nitrogen 
dioxide concentrations are at 36 percent of the allowed values.  All other 
pollutants, for which ambient air quality standards exist, are below 25 
percent of the allowed values. 
 



 

4.7.3 Radiological Air Quality 

 Radionuclide emissions to the atmosphere from the Hanford Site have been 
steadily decreasing over the last few years as site operations have changed 
emphasis from the historical mission of materials production and processing 
to energy and waste management research.  During 1992, all operations at 
the Hanford Site released less than 100 Ci of radionuclides to the 
atmosphere, most of which consisted of tritium and noble gases (Woodruff 
and Hanf 1993).  Of that total, fission and activation products accounted 
for less than 0.036 Ci, uranium isotopes accounted for less than 1 x 10-6 
Ci, and transuranics contributed less than 0.005 Ci.  These releases 
resulted in a dose to the maximally exposed offsite resident of less than 
0.005 mrem, which is several orders of magnitude less than the current EPA 
standard of 10 mrem per year for DOE facilities. 
 Ambient air monitoring for radionuclides consisted of sampling at 42 
onsite and offsite locations during 1992.  Total concentrations of alpha- 
and beta-emitting radionuclides at the site perimeter were 
indistinguishable from those at distant locations that are unaffected by 
Hanford emissions.  Concentrations of two specific radionuclides (tritium 
and iodine-129) were elevated relative to background; however, their 
contribution to the total airborne activity was small. 
 
 

4.8 Water Resources 

 

4.8.1 Surface Water 

 

4.8.1.1 Surface Water Hydrology. The Pasco Basin occupies about 

4900 square kilometers (1900 square miles) and is located centrally within 
the Columbia Basin.  Elevations within the Pasco Basin are generally lower 
than other parts of the plateau, and surface drainage enters it from other 
basins.  Within the Pasco Basin, the Columbia River is joined by three 
major tributaries:  the Yakima River, the Snake River, and the Walla- 
Walla River.  
 The Hanford Site occupies approximately one-third of the land area within 
the Pasco Basin. Primary surface-water features associated with the Hanford 
Site are the Columbia and Yakima rivers.  Several surface ponds and ditches 
are present, and they are generally associated with fuel- and waste- 
processing activities.  Several small spring-streams occur on the Arid Land 
Ecology site on the western side of the Hanford Site. 
 A network of dams and multipurpose water resources projects is located 
along the course of the Columbia River.  The principal dams are shown in 
Figure 4-13.  Storage behind Grand Coulee Dam, combined with storage 
upstream in Canada, totals 3.1 x 1010 cubic meters (1.1 x 1012 cubic feet) 
of usable storage to regulate the Columbia River for power, flood control, 
and irrigation of land within the Columbia Basin project. 
  Figure 4-13.  Locations of major surface water resources and principal dams within the C
 Approximately two-thirds of the surface runoff, if there were any from 
Hanford, would drain directly into the Columbia River along the Hanford 
Reach, which extends from the upstream end of Lake Wallula to the Priest 
Rapids Dam.  One-third of the surface runoff would drain into the Yakima 
River, which flows into the Columbia River below the Hanford Site.  The 
flow has been inventoried and described in detail by the U.S. Army Corps of 
Engineers (DOE 1986a).  Flow along this reach is controlled by the Priest 



Rapids Dam.  Several drains and intakes are also present along this reach. 
These include irrigation outfalls from the Columbia Basin Irrigation 
Project and Hanford Site intakes for the onsite water export system. 
 Recorded flow rates of the Columbia River have ranged from 4500 to 
18,000 cubic meters per second (~158,900 to 635,600 cubic feet per second) 
during the runoff in spring and early summer, to 1000 to 4500 cubic meters 
per second (35,300 to 158,900 cubic feet per second) during the low flow 
period of late summer and winter. The average annual Columbia River flow 
in the Hanford Reach, based on records from 65 years, is about 3400 cubic 
meters per second (120,100 cubic feet per second) (DOE 1988). A minimum 
flow of about 1020 cubic meters per second (35,000 cubic feet per second) 
is maintained along the Hanford Site.  Normal river elevations within the 
site range from 120 meters (394 feet) above mean sea level where the river 
enters the Hanford Site near Vernita to 104 meters (341 feet) where it 
leaves the site near the 300-Area. 
 The Yakima River, near the southern portion of the Hanford Site, has a 
low annual flow compared to the Columbia River.  For 57 years of record, 
the average annual flow of the Yakima River is about 104 cubic meters per 
second (3673 cubic feet per second) with monthly maximum and minimum flows 
of 490 cubic meters per second (17,305 cubic feet per second) and 4.6 cubic 
meters per second (162 cubic feet per second), respectively. 
 Cold Creek and its tributary, Dry Creek, are ephemeral streams within the 
Yakima River drainage system along the southern boundary of the Hanford 
Site.  Both streams drain areas to the west of the Hanford Site and cross 
the southwestern part of the site toward the Yakima River. 
 Surface flow, when it occurs, infiltrates and disappears into the surface 
sediments in the western part of the Hanford Site (refer to subsection 
4.6.1.3 for a discussion of soil types and moisture percolation). 
Rattlesnake Springs, located on the western part of the site, forms a small 
surface stream that flows for about 3 kilometers (1.8 miles) before 
disappearing into the ground. Approximately one-third of the Hanford Site 
is drained by the Yakima River system. 
 Total estimated precipitation over the Pasco Basin is about 9 x 106 cubic 
meters (318 x 106 cubic feet) annually, averaging less than 20 centimeters 
per year (~8 inches per year).  Mean annual runoff from the basin is 
estimated to be less than 3.1 x 107 cubic meters per year (109 x 107 cubic 
feet per year), or approximately 3 percent of the total precipitation.  The 
basin-wide runoff coefficient is zero for all practical purposes.  The 
remaining precipitation is assumed to be lost through evapotranspiration, 
with a small component (perhaps less than 1 percent) recharging the 
groundwater system (DOE 1988). 
 Water use in the Pasco Basin is primarily from surface diversion with 
groundwater diversions accounting for less than 10 percent of the use.  A 
listing of surface water diversions, volumes, types of usage, and the 
populations served is given in DOE (1988).  Industrial and agricultural 
usage represent about 32 percent and 58 percent, respectively, and 
municipal use about 9 percent.  The Hanford Site uses about 81 percent of 
the water withdrawn for industrial purposes.  However, because of the N 
Reactor shutdown and considering the data in DOE (1988), these percentages 
now approximate 13 percent for industrial, 75 percent for agricultural, and 
12 percent for municipal use, with the Hanford Site accounting for about 41 
percent of the water withdrawn for industrial use. 
 Approximately 50 percent of the wells in the Pasco Basin are for domestic 
use and are generally shallow (less than 150 meters [500 feet]).  
Agricultural wells, used for irrigation and stock supply, make up the 
second-largest category of well use, about 24 percent for the Pasco Basin.  
Industrial users account for only about 3 percent of the wells (DOE 1988). 
 Most of the water used by the Hanford Site is withdrawn from the Columbia 
River.  The principal users of groundwater within the Hanford Site are the 
Fast Test Flux Facility, with a 1988 use of 142,000 cubic meters (5.0 x 106 
cubic feet) from two wells in the unconfined aquifer, and the PNL 
Observatory, with a water supply from a spring on the side of Rattlesnake 
Mountain. 
 Regional effects of water-use activities are apparent in some areas where 
the local water tables or potentiometric levels have declined because of 



withdrawals from wells.  In other areas, water levels in the shallow 
aquifers have risen because of artificial recharge mechanisms, such as 
excessive application of imported irrigation water or impoundment of 
streams.  Wastewater ponds on the Hanford Site have artificially recharged 
the unconfined aquifer below the 200-East and 200-West Areas.  The increase 
in water table elevations was most rapid from 1950 to 1960, and apparently 
had nearly reached equilibrium between the unconfined aquifer and the 
recharge during 1970 to 1980 when only small increases in water table 
elevations occurred.  Wastewater discharges from the 200-West Area were 
significantly reduced in 1984 (DOE 1988), with an accompanying decline in 
water table elevations. 
 
 

4.8.1.2 Flood Plains. Large Columbia River floods have occurred in the 

past (DOE 1987), but the likelihood of recurrence of large-scale flooding 
has been reduced by the construction of several flood control/water storage 
dams upstream of the site.  Major floods on the Columbia River are 
typically the result of rapid melting of the winter snowpack over a wide 
area augmented by above-normal precipitation.  The maximum historical flood 
on record occurred June 7, 1894, with a peak discharge at the Hanford Site 
of 21,000 cubic meters per second (742,000 cubic feet per second).  The 
flood plain associated with the 1894 flood is shown in Figure 4-14.  The 
largest recent flood took place in 1948 with an observed peak discharge of 
20,000 cubic meters per second (706,280 cubic feet per second) at the 
Hanford Site.  The probability of flooding at the magnitude of the 1894 and 
1948 floods has been greatly reduced because of upstream regulation by 
dams. 
 The Federal Emergency Management Agency has not prepared flood plain maps 
for the Hanford Reach of the Columbia River because that agency prepares 
maps only for developing areas (a criteria that specifically excludes the 
Hanford Reach). 
 Evaluation of flood potential is conducted in part through the concept of 
the probable maximum flood, determined from the upper limit of 
precipitation falling on a drainage area and other hydrologic factors, such 
as antecedent moisture conditions, snowmelt, and tributary conditions, that 
could result in maximum runoff.  The probable maximum flood for the 
Columbia River below Priest Rapids Dam has been calculated to be 
40,000 cubic meters per second (1.4  million cubic feet per second- 
) and is greater than the 500-year flood.  The flood plain associated with the 
probable maximum flood is shown in Figure 4-15.  This flood would inundate 
parts of the 100-Areas located adjacent to the Columbia River, but the 
central portion of the Hanford Site where the SNF facility would be located 
would remain unaffected (DOE 1986a). 
  Figure 4-14.  Flood area during the 1894 flood.   Figure 4-15.  Flood area for the proba
Flood with both regulated and unregulated peak discharges given for the 
Columbia River below Priest Rapids Dam.  Frequency curves for both natural 
(unregulated) and regulated peak discharges are also given for the same 
portion of the Columbia River.  The regulated Standard Project Flood for 
this part of the river is given as 15,200 cubic meters per second 
(54,000 cubic feet per second) and the 100-year regulated flood as 
12,400 cubic meters per second (440,000 cubic feet per second).  No maps 
for the flooded areas are provided. 
 Potential dam failures on the Columbia River have been evaluated (DOE 
1986a; ERDA 1976).  Upstream failures could arise from a number of causes, 
with the magnitude of the resulting flood depending on the degree of 
breaching at the dam.  The U.S. Army Corps of Engineers evaluated a number 
of scenarios on the effects of failures of Grand Coulee Dam, assuming flow 
conditions of the order of 11,000 cubic meters per second (400,000 cubic 
feet per second).  For purposes of emergency planning, they hypothesized 
that 25 percent and 50 percent breaches, the instantaneous disappearance of 
25 percent or 50 percent of the center section of the dam, would result 
from the detonation of nuclear explosives in sabotage or war.  The 



discharge or floodwave resulting from such an instantaneous 50 percent 
breach at the outfall of the Grand Coulee Dam was determined to be 600,000 
cubic meters per second (21 million cubic feet per second).  In addition to 
the areas inundated by the probable maximum flood (see Figure 4-15), the 
remainder of the 100 Areas, the 300 Area, and nearly all of Richland, 
Washington, would be flooded (DOE 1986a; ERDA 1976).  Deter- 
minations were not made for failures of dams upstream, for associated failures downstream
of Grand Coulee, or for breaches greater than 50 percent of Grand Coulee 
for two principal reasons:  the 50 percent scenario was believed to 
represent the largest realistically conceivable flow resulting from either 
a natural or human-induced breach (DOE 1986a); that is, it was hard to 
imagine that a structure as large as the Grand Coulee Dam would be 100 
percent destroyed instantaneously.  It was also assumed that such a 
scenario as the 50 percent breach would only occur as the result of direct 
explosive detonation, not because of a natural event such as an earthquake.  
Even a 50 percent breach under these conditions would indicate an emergency 
situation where other overriding major concerns might be present. 
 The possibility of a landslide resulting in river blockage and flooding 
along the Columbia River has also been examined for an area bordering the 
east side of the river upstream from the city of Richland (DOE 1986a).  The 
possible landslide area considered was the 75-meter- (250-foot-) high bluff 
generally known as White Bluffs.  Calculations were made for an 
8 x 105 cubic meter (1 x 106 cubic yards) landslide volume with a 
concurrent flood flow of 17,000 cubic meters per second (600,000 cubic feet 
per second) (a 200-year flood) resulting in a flood wave crest elevation of 
122 meter (400 foot) above mean sea level.  Areas inundated upstream from 
such a landslide event would be similar to those shown in Figure 4-15. 
 A flood risk analysis of Cold Creek was conducted in 1980 as part of the 
characterization of a basaltic geologic repository for high-level 
radioactive waste.  Such design work is usually done to the criteria 
Standard Project Flood or Probable Maximum Flood rather than the worst case 
or 100-year flood scenario.  Therefore, in lieu of 100- and 500-year 
floodplain studies, a probable maximum flood evaluation was made for a 
reference repository location directly west of the 200-East Area and 
encompassing the 200-West Area (Skaggs and Walters 1981). 
Figure 4-16 shows the extent of this evaluation. 
 
 

4.8.1.3 Surface Water Quality. 

 

4.8.1.3.1 Water Quality of the Columbia River-The Department of 

Ecology classifies the Columbia River as Class A (excellent) between Grand 
Coulee Dam and the mouth of the river near Astoria, Oregon (DOE 1986a). 
The Hanford Reach of the Columbia River is the last free-flowing portion of 
the river in the United States. 
 Pacific Northwest Laboratory conducts routine monitoring of the Columbia 
River for both radiological and nonradiological water quality parameters.  
A yearly summary of results has been published since 1973 (Woodruff and 
Hanf 1993).  Numerous other water quality studies have been conducted on 
the Columbia River relative to the impact of the Hanford Site during the 
past 37 years.  Currently, eight outfalls are covered by National Pollutant 
Discharge Elimination System (NPDES) permits at the Hanford Site:  two at 
the 100-K Area, five at the 100-N Area, and one at the 300 Area.  These 
discharge locations are monitored for various measures of water quality, 
including nonradioactive and radioactive pollutants.  The dose from any 
radionuclide releases is estimated for the Annual Environmental Monitoring 
Report for the Hanford Site.  In 1993, monitored liquid discharges resulted 
in a dose of 0.012 mrem to the downstream maximally exposed individuals 
(Dirkes et al. 1994).  Permit applications have been 
                                        



  Figure 4-16.  Extent of probable maximum flood in Cold Creek area. submitted to EPA Regi
the 100 and 300 Areas.  These new facilities include a treatment facility 
for process wastewater (1325-N), a filter backwash/ash sluicing wastewater 
disposal facility (315/384), and the 300 Area Treated Effluent Disposal 
Facility.   
 Radiological monitoring shows low levels of radionuclides in samples of 
Columbia River water.  Tritium, iodine-129, and uranium are found in 
somewhat higher concentrations downstream of the Hanford Site than upstream 
(Woodruff and Hanf 1993), but well below concentration guidelines 
established by DOE and EPA drinking-water standards (Table 4.8-1).  
Cobalt-60 and iodine-131 were not consistently found in measurable 
quantities during 1989 in samples of Columbia River water from 
Priest Rapids Dam, the 300-Area water intake, or the Richland city 
pumphouse (Woodruff and Hanf 1991).  In 1989, the average annual 
strontium-90 concentrations were essentially the same at Priest Rapids Dam 
(upstream of the Hanford Site) and the Richland Pumphouse (Woodruff and 
Hanf 1991). 
 Nonradiological water quality parameters measured during 1989 were 
similar to those reported in previous years and were within Washington 
State Water Quality Standards (Woodruff and Hanf 1991).  Under Federal 
Water Pollution Control Act Amendments of 1972 (as amended by the Clean 
Water Act of 1972) the NPDES can regulate permits issued to DOE-RL for 
discharges of nonradioactive effluents made to the Columbia River. 
Table 4.8-1.  Annual average concentrations of radionuclides in Columbia  
River water during 1992.    
                    Water concentrations (pCi/L)  
Radionuclides       Upstream            Downstream             EDA drinking  
                    concentration       concentration          water standard  
                    (Priest Rapids      (Richland  
                    Dam)                Pumphouse)  
H-3                 50                  101                    20,000  
Sr-90               0.09                0.09                   8.0  
Uranium             0.42                0.51                   NA  
Tc-99               0.10                0.21                   900  
I-129               <2.3 x 10-5         <1.4 x 10-4            1  
                          
a.  Data taken from Woodruff and Hanf (1993). 
 
 

4.8.1.3.2 Water Quality of the Unconfined Aquifer-As part of the continuing environmental 

monitoring program, groundwater monitoring reports have been issued since 1956 and are now
Hanford Site Environmental Report, which is issued by calendar year. 
The shallow, unconfined aquifer in the Pasco 
Basin and on the Hanford Site contains waters of a dilute (less than or approximately 350 
total dissolved solids) calcium bicarbonate chemical type.  Other principal constituents i
magnesium, and nitrate.  Variability in chemical composition exists within the unconfined 
of natural variation in the composition of the aquifer material; in part because of agricu
practices north, east, and west of the Hanford Site; and, on the Hanford Site, in part bec
disposal. 
     Graham et al. (1981) compared analyses of unconfined aquifer water samples taken by  
Survey in the Pasco Basin, but off the Hanford Site, with samples taken by PNL and the USG
the years 1974 through 1979.  In general, Hanford Site groundwater analyses showed higher 
constituents and temperatures than were reflected in the analyses of offsite samples. 
     Elevated levels of some constituents in the Hanford groundwater result from releases 
wastes from disposal facilities, primarily in the 100 Areas (formerly the site of producti
and 200 Areas (formerly the spent fuel reprocessing and defense materials production site)
such as tritium and nitrate, from the 200 Areas are present in a groundwater plume that ex
southeastern quadrant of the Hanford Site and enters the Columbia River along a broad fron
Contaminants having lower mobility are generally confined to smaller localized plumes in t
disposal facilities and migrate more slowly toward the Columbia River (Dirkes et al. 1994)
radionuclides, such as strontium-90 and cesium-137, have reached the groundwater, primaril
disposal cribs.  Minor quantities of longer-lived radionuclides have also reached the wate



groundwater monitoring well casing and through reverse well injection, a disposal practice
at Hanford in 1947 (Smith 1980). 
     Of the contaminants found in groundwater, several radionuclides and nonradioactive ch
in concentrations that exceeded EPA drinking water standards or DOE Derived Concentration 
(Dirkes et al. 1994).  These quantities are used as a relative measure of contamination, a
exception, groundwater beneath the site is not used for human consumption or food producti
utilized for drinking at the FFTF visitor center contains above-background quantities of t
from the 200 Area plume; however, these levels are well below the EPA drinking water stand
opportunity for contaminated groundwater to migrate to locations where members of the publ
directly for domestic purposes or irrigation.  Groundwater in the unconfined aquifer benea
relatively isolated, and generally flows toward the north and east where it discharges to 
Normal hydraulic gradients within the unconfined aquifer beneath the Hanford Site prevent 
groundwater toward populated areas near Richland, and recharge to the Columbia River from 
County to the north and east prevents radionuclides in the Columbia River from migrating t
river from Hanford. 
     Groundwater monitoring at the 100 Areas detected concentrations of cobalt-60, stronti
and uranium that were above the EPA drinking water standards.  Tritium concentrations exce
drinking water standard and the DOE DCG at one sample well in each of the 100-N and 100-K 
cobalt-60, technetium-99, iodine-129, cesium-137, uranium, and plutonium were occasionally
concentrations that exceeded the EPA drinking water standard; tritium and strontium-90 exc
drinking water standard and the DOE DCG in some locations.  Only uranium exceeded the EPA 
in 300 Area wells, a result of liquid waste disposal at former fuel fabrication facilities
     Three nonradiological constituents - nitrate, chromium, and trichloroethylene - excee
water standards in both 100 and 200 Area groundwater.  In addition to those constituents, 
exceeded EPA drinking water standards for cyanide, fluoride, carbon tetrachloride, and chl
trichloroethylene was found above the drinking water limits in the 300 Area. 
     The occurrence and consequences of leaks from waste storage tanks and of radioactive 
have been described elsewhere (ERDA 1975).  These occurrences have not resulted, and are n
radiation exposure to the public (ERDA 1975; DOE 1987).  Leakage from the 105-KE fuel stor
groundwater contamination with several radionuclides, as noted previously.  The more mobil
the Columbia River via springs near the 100-K Area, although radionuclides in the springs 
drinking water standard in 1993 (Dirkes et al. 1994). 
     Radioactive and nonradioactive effluents are discharged to the environment from Westi
Company facilities in the 200 Area (Cooney et al. 1988).  These effluents, in general, are
column.  Cooling water represents by far the largest volume of potentially radioactive liq
Additional treatment systems for these effluents are being designed and installed pursuant
forth in the Hanford Federal Facility Agreement and Consent Order, which was jointly issue
Washington Department of Ecology in May 1989.  Under the provisions of the Comprehensive E
Compensation and Liability Act, remedial investigations/feasibility studies will be conduc
operable units at Hanford. 
     Springs are common on basalt ridges surrounding the Pasco Basin.  Geochemically, spri
calcium or sodium bicarbonate type with low dissolved solids (approximately 200 to 400 mil
1986a).  Compositionally these waters are similar to shallow local groundwaters (unconfine
Saddle Mountains basalt).  However, they are readily distinguishable from waters of the lo
(Mabton interbed) and the Wanapum and Grande Ronde basalts, which are of sodium bicarbonat
bicarbonate (or sodium chloride sulfate) type.  Currently, no evidence suggests these spri
tain any significant component of deeper groundwater. 
 
 

4.8.1.3.3 Water Quality of the Confined Aquifer-Areal and stratigraphic changes in 

groundwater chemistry characterize basalt groundwaters beneath the Hanford Site (Graham et
1981).  The 
stratigraphic position of these changes is believed to delineate flow-system boundaries an
evolution taking place along groundwater flow paths.  Using these data, some potential mix
also been located;  however, the rate of mixing is unknown.  According to Woodruff and Han
contamination was observed in the groundwater of the confined aquifer on Rattlesnake Ridge
well in this aquifer contained 8,800 micrograms of nitrate per liter in 1992.  The well wa
erosional window in the confining basalt flow.  In another well, tritium levels were eleva
picocuries per liter) in 1992.  In the same well, elevated levels of iodine-129 (0.15 pico
observed in 1992. 
 
 



4.8.2 Groundwater 

 

4.8.2.1 Groundwater Hydrology. The regional geohydrologic setting of the Pasco Basin is based on the 

stratigraphic framework consisting of numerous Miocene tholeiitic flood basalts of the Col
group; relatively minor amounts of intercalated fluvial and volcanoclastic Ellensburg Form
fluvial, lacustrine, and glaciofluvial suprabasalt sediments.  The vertical order of the g
surface downward is Hanford formation, Middle Ringold Formation, Lower Ringold Formation, 
Formation, and bedrock, e.g., basalt.  Figure 4-3 illustrates the stratigraphic layering o
units underlying the Hanford Site, and Figure 4-17 shows the order of the geological units
formation varies in thickness across the Hanford Site from approximately 15 to 100 meters 
(Figure 4-17).  The Middle Ringold Formation varies from 10 to 110 meters (33 to 361 feet)
and Basal Ringold Formations extend eastward from the western boundary of the site approxi
(6.8 miles).  The Lower Ringold Formation is rather uniform in thickness at 20 meters (66 
Ringold Formation demonstrates a maximum thickness of 40 meters (131 feet) at the far west
(interpolated from Woodruff and Hanf 1993).  Lateral ground- 
water movement is known to occur within a shallow, 
unconfined 
  Figure 4-17.  Geologic cross section of the Hanford Site (modified from Tallman et al. 1
confined-to-semiconfined aquifers consisting of basalt flow tops, flow bottom zones, and s
(DOE 1988).  These deeper aquifers are intercalated with aquitards consisting of basalt fl
flow and leakage between geohydrologic units is inferred and estimated from water level or
data but is not quantified, and direct measurements are not available (DOE 1988). 
     The multiaquifer system within the Pasco Basin has been conceptualized as consisting 
units:  (1) the Grande Ronde Basalt; (2) Wanapum Basalt; (3) Saddle Mountain Basalt; and (
and Ringold Formation sediments.  Geohydrologic units older than the Grande Ronde Basalt a
importance to the regional hydrologic dynamics and system. 
     The Grande Ronde Basalt is the most voluminous and widely spread formation within the
group and has a thickness of at least 2745 meters (9000 feet).  The Grande Ronde Basalt ge
composed of the Grande Ronde Basalt and minor intercalated sediments equivalent to or part
Formation (DOE 1988).  More than 50 flows of Grande Ronde Basalt underlie the Pasco Basin,
the lower 2200 to 2500 meters of this geohydrologic unit.  This unit is a confined-to-semi
is recharged along the margins of the Columbia Plateau where the unit is at or close to th
face, and by 
surface-water and groundwater inflow from lands adjoining the plateau.  Vertical movement 
is known to occur.  Groundwater within the unit in the eastern Pasco Basin is believed to 
groundwater inflow from the east and northeast. 
     The Wanapum Basalt geohydrologic unit consists of basalt flows of the Wanapum Basalt 
minor and discontinuous sedimentary interbeds of the Ellensburg Formation or equivalent se
Basin, the Wanapum Basalt consists of three members, each consisting of multiple flows.  T
underlies the entire Pasco Basin and has a maximum thickness of 370 meters (1215 feet).  G
Wanapum Basalt geohydrologic unit is confined to semiconfined.  Recharge is believed to oc
where the Wanapum Basalt is not overlain by great thicknesses of younger basalt, leakage f
formations, and surface-water and groundwater inflow from lands adjoining the plateau.  Lo
from irrigation.  Within the Pasco Basin, recharge occurs along the anticlinal ridges to t
recharge in the eastern basin being from groundwater inflow from the east and northeast (D
transfer and vertical leakage are also believed to contribute to the recharge. 
 
     The Saddle Mountains Basalt geohydrologic unit is composed of the youngest formation 
Basalt Group and several thick sedimentary beds of the Ellensburg Formation or equivalent 
up to 25 percent of the unit.  Within the Pasco Basin, the Saddle Mountains Basalt contain
one or more flows.  This geohydrologic unit underlies most of the Pasco Basin, attaining a
290 meters (950 feet), but is absent along the northwest part of the basin and along some 
Groundwater in the Saddle Mountains geohydrologic unit is confined to semiconfined, with r
believed to be local (DOE 1988). 
     The rock materials that overlie the basalts in the structural and topographic basins 
Plateau generally consist of Miocene-Pliocene sediments, volcanics, Pleistocene sedi- 
ments (including those from 
catastrophic flooding), and Holocene sediments consisting mainly of alluvium and eolian de
suprabasalt geohydrologic unit (referred to as the Hanford/Ringold unit) consists principa
Miocene-Pliocene Ringold Formation stream, lake, and alluvial materials, and the Pleistoce
deposits informally called the Hanford formation.  Groundwater within the suprabasalt geoh



generally unconfined, with recharge and discharge usually coincident with topographic high
The Hanford/Ringold unit is essentially restricted to the Pasco Basin with principal recha
periphery of the basin from precipitation and ephemeral streams. 
     Little if any natural recharge occurs within the Hanford Site, but artificial recharg
waste disposal activities (Woodruff and Hanf 1993).  Recharge from irrigation occurs east 
Columbia River and in the synclinal valleys west of the Hanford Site.  Upward leakage from
fers into the unconfined aquifer is believed to occur in the northern and eastern sections
Groundwater discharge is primarily to the Columbia River. 
     Groundwater under the Hanford Site occurs under unconfined and confined conditions (F
unconfined aquifer is contained within the glaciofluvial sands and gravels of the Hanford 
Ringold Formation.  It is dominated by the middle member of the Ringold Formation, consist
with varying amounts of cementation.  The bottom of the unconfined aquifer is the basalt s
the clay zones of the Lower Ringold.  A semiconfined aquifer occurs in areas where the coa
lies between the basalt and the fine-grained Lower Ringold.  The confined aquifers consist
interbeds and/or interflow zones that occur between dense basalt flows in the Columbia Riv
main water-bearing portions of the interflow zones occur within a network of interconnecti
fractures of the flow tops or flow bottoms. 
 
 

4.8.2.2 Vadose Zone Hydrology. Sources of natural recharge to the unconfined aquifer are rainfall and 

runoff from the higher bordering elevations, water infiltrating from small ephemeral strea
along influent reaches of the Yakima and Columbia rivers.  In order to define the movement
zone, the movement of precipitation through the unsaturated (vadose) zone has been studied
the Hanford Site.  Conclusions from these studies are varied depending on the location stu
investigators conclude that no downward percolation of precipitation occurs on the 200-Are
texture is varied and is layered with depth, and that all moisture penetrating the soil is
Others have observed downward water movement below the root zone in tests conducted near t
are coarse textured and precipitation was above normal (DOE 1987). 
     From the recharge areas to the west, the groundwater flows downgradient to the discha
along the Columbia River.  This general west-to-east flow pattern is interrupted  locally 
mounds in the 200 Areas.  From the 200 Areas, a component of groundwater also flows to the
Mountain and Gable Butte.  These flow directions represent current conditions; the aquifer
responds to changes in natural and artificial recharge. 
     Local recharge to the shallow basalts is believed to result from infiltration of prec
tation and runoff along the margins of the Pasco Basin.  Regional recharge of the deep bas
from interbasin groundwater movement originating northeast and northwest of the Pasco Basi
and Grande Ronde Basalts crop out extensively (DOE 1986a).  Groundwater discharge from the
overlying unconfined aquifer and the Columbia River.  The discharge area(s) for the deep g
uncertain, but flow is believed to be generally southeastward with discharge speculated to
Site (DOE 1986a). 
 
 

4.8.3 Existing Radiological Conditions 

     This section relates to the hydrology of the Hanford Site in general and to the hydro
specifically because it is the location of the proposed SNF facility. 
 
 

4.8.3.1 Hydrology of the Hanford Site. Groundwater quality on the Hanford Site has been affected by 

defense-related activities to produce nuclear materials.  Due to the arid nature of the cl
of the groundwater on the site is normally low.  Artificial recharge has occurred in the p
liquid waste associated with processing operations in the 100, 200, and 300 Areas that cre
underlying discharge points.  While most of the site does not have contaminated groundwate
underlying the site do have elevated levels of both radiological and nonradiological const
effluents discharged into the ground have carried with them certain radionuclides and chem
the soil column at varying rates, eventually enter the groundwater, and form plumes of con
5.54 in DOE 1992a). 
     Groundwater monitoring is conducted on an annual basis on the Hanford Site as part of



Water Environmental Surveillance Program and other monitoring programs to study the moveme
groundwater quality, and the concentration of certain constituents as regulated by the EPA
Washington State.  In 1992, several groundwater samples were taken from approximately 720 
percent were sampled at least quarterly or more frequently.  The remainder were sampled ei
Figure 5.49 in DOE (1992a) illustrates the locations of these monitoring wells. 
     Results indicate that total alpha, total beta, tritium, cobalt-60, strontium-90, tech
iodine-129, cesium-137, and uranium concentrations in wells in or near operating areas exc
Standards (DWS) (see Tables C2 and C3 in Appendix C of DOE [1992a]).  Concentrations of ur
Area, tritium in the general 200 Area, strontium-90 in the 100-N and 200-East Areas exceed
Concentration Guides (DCGs) [see Table C6 in Appendix C of DOE (1992b)].  Tritium continue
migrate downgradient with the groundwater flow where it enters the Columbia River; 1 curie
discharged to the Columbia River from the 100 Areas in 1992 (Woodruff and Hanf 1993). 
     Nitrate concentrations also exceeded DWS at various locations in the 100, 200, and 30
600 Area locations.  Elevated concentrations were also detected for chromium, cyanide, car
chloroform, and trichloroethylene in various sample wells in the 100 and 200 Areas.  For f
regarding groundwater quality on the Hanford Site, refer to DOE (1992b). 
 
 

4.8.3.2 Hydrology of the 200 Areas. The unconfined aquifer beneath the Hanford Site is contained 

within the Ringold Formation and the overlying Hanford formation.  The unconfined aquifer 
wastewater disposed to surface and subsurface disposal sites.  The depth to groundwater ra
(180 to 310 feet) on the 200 Area Plateau.  The bottom of the unconfined aquifer is the up
in some areas, the clays of the Lower Ringold Member.  The thickness of the unconfined aqu
ranges from less than 15 to 61 meters (50 to 200 feet).  Beneath the unconfined aquifer is
consisting of sedimentary interbeds or interflow zones that occur between dense basalt flo
     The sources of natural recharge to the unconfined aquifer are rainfall from areas of 
of the Hanford Site and two ephemeral streams, Cold Creek and Dry Creek.  From the areas o
groundwater flows downgradient and discharges into the Columbia River.  This general flow 
basalt outcrops and subcrops in the 200 Areas and by artificial recharge. 
     The unconfined aquifer beneath the 200 Areas receives artificial recharge from liquid
Cooling water disposed to ponds has formed groundwater mounds beneath two former and one c
disposal sites:  U Pond in the 200-West Area, B Pond east of the 200-East Area, and Gable 
200-East Area.  The water table rose approximately 20 meters (65 feet) under U Pond and 9 
B Pond compared with pre-Hanford conditions (Newcomb et al. 1972).  However, U Pond and Ga
been eliminated and, with no further recharge from them, the water levels will decline ove
U Pond was deactivated in 1984 and Gable Mountain Pond was decommissioned and backfilled i
B Pond increased after the elimination of Gable Mountain Pond. 
     The dry nature (for example, climate, waste form, and depth to water) of the low-leve
limited natural surface recharge available from precipitation minimize the probability of 
migration from these facilities. 
     Additional characterization and enhanced groundwater monitoring of the 200 Areas are 
conducted pursuant to requirements established under the Resources Conservation and Recove
this work will supply additional information on the 200 Areas. 
 
 

4.8.4 Water Rights 

     The Hanford Site, situated along the Columbia River and near the Yakima River, lies w
traditionally concerned about water rights.  Typical water uses in this region include coo
nuclear power plant, irrigation, and municipal and industrial uses.  Cooling water was wit
River to cool the defense reactors at Hanford.  The DOE continues to assert a federally re
right with respect to its existing Hanford operations.  Current activities use water withd
River under the Department's federally reserved water right. 
 
 

4.9 Ecological Resources 

     The Hanford Site is a relatively large, undisturbed area (1450 square kilometers [~56
shrub-steppe that contains numerous plant and animal species adapted to the region's semia



site consists of mostly undeveloped land with widely spaced clusters of industrial buildin
western shoreline of the Columbia River and at several locations in the interior of the si
buildings are interconnected by roads, railroads, and electrical transmission lines.  The 
activities occupy about 6 percent of the total available land area, and their impact on th
ing ecosystems is minimal.  Most of the Hanford Site has not experienced tillage or livest
Columbia River flows through the Hanford Site, and although the river flow is not directly
dams within the Hanford Site, the historical daily and seasonal water fluctuations have be
upstream and downstream of the site (Rickard and Watson 1985).  The Columbia River and oth
Hanford Site provide habitat for aquatic organisms.  The Columbia River is also accessible
use and commercial navigation. 
     Topography of the proposed SNF facility site is level to gently sloping to the northe
subject area is primarily Burbank loamy sand intergraded with Rupert sand.  The latter con
stabilized sand dunes.  Several used and unused unpaved roads cross the project area (Figu
disturbance to the plant community.  The subject area outside the disturbed area is primar
sagebrush with an understory of cheatgrass, an alien weed species, and Sandberg's bluegras
are approximately 494 square kilometers (191 square miles) of this community on the Hanfor
bitterbrush/cheatgrass comprises  the second largest plant community.  Cover of big sagebr
from 10-25 percent near Route 4 to 25-50 percent over the remainder of the site.  Cover of
bluegrass is mostly uniform across the subject area at 25-50 percent and 10-20 percent, re
 
 

4.9.1 Terrestrial Resources 

 

4.9.1.1 Vegetation. The Hanford Site, located in southeastern Washington, has been botanically char- 

acterized as a shrub-steppe.  Because of the site's aridity, the productivity of both plan
mals is relatively low compared with other natural communities.  In the early 1800s, the d
nant plant in the area was big sagebrush with an understory of perennial bunchgrasses, esp
bluegrass and bluebunch wheatgrass. With the advent of settlement that brought livestock g
raising, the natural vegetation mosaic was opened to a persistent invasion by alien annual
Today cheatgrass is the dominant plant on fields that were cultivated 50 years ago.  Cheat
established on rangelands at elevations less than 244 meters (800 feet) (Rickard and Roger
fires in the area are common; the most recent extensive fire in 1984 significantly altered
vegetation.  The dryland areas of the Hanford Site were treeless in the years before land 
for several decades before 1943, trees were planted and irrigated on most of the farms to 
When the farms were abandoned in 1943, some of the trees died but others have persisted, p
  Figure 4-18.  Distribution of vegetation types on the Hanford Site. roots are deep enoug
ing platforms for several species of 
birds, including hawks, owls, ravens, magpies, and great blue herons, and as night roosts 
eagles (Rickard and Watson 1985).  The vegetation mosaic of the Hanford Site currently con
of plant communities: 
      1) thyme buckwheat/Sandberg's bluegrass 
      2) sagebrush/bluebunch wheatgrass 
      3) sagebrush/cheatgrass or sagebrush/Sandberg's bluegrass 
      4) sagebrush-bitterbrush/cheatgrass 
      5) greasewood/cheatgrass-saltgrass 
      6) winterfat/Sandberg's bluegrass 
      7) cheatgrass-tumble mustard 
      8) willow or riparian 
      9) spiny hopsage/Sandberg's bluegrass 
     10) sand dunes. 
     The dominant plant community on the proposed SNF site is sagebrush/Sandberg's bluegra
tumble mustard occurring in the southern portion of the site.  A table listing common plan
be found in Cushing (1992). 
     Almost 600 species of plants have been identified on the Hanford Site (Sackschewsky e
dominant plants on the 200 Area Plateau are big sagebrush, rabbitbrush, cheatgrass, and Sa
cheatgrass providing half of the total plant cover.  More than 100 species of plants have 
tified in the 200 Area Plateau.  Cheatgrass and Russian thistle, annuals introduced to the
1800s, invade areas where the ground surface has been disturbed.  Certain desert plants ha
depths approaching 10 meters (33 feet) (Napier 1982); however, root penetration to these d



demonstrated for plants in the 200 Areas.  Rabbitbrush roots have been found at a depth of
the 200 Areas (Klepper et al. 1979).  Mosses and lichens appear abundantly on the soil sur
grow on the shrub stems.  The important desert shrubs, big sagebrush and bitterbrush, are 
provide less than 20 percent canopy cover.  The important understory plants are grasses, e
grass, Sandberg's bluegrass, Indian ricegrass, June grass, and needle-and-thread grass.  
     As compared to other semiarid regions in North America, primary productivity is relat
number of vascular plant species is also low.  This situation is attributed to the low ann
(16 centimeters [~6 inches]), the low water-holding capacity of the rooting substrate (san
summers and occasionally very cold winters.   
     Sagebrush and bitterbrush are easily killed by summer wildfires, but the grasses and 
relatively resistant and usually recover in the first growing season after burning.  Fire 
community to wind erosion.  The severity of erosion depends on the severity and areal exte
incinerate entire shrubs and damage grass crowns.  Less intensive fires leave dead stems s
herbs is prompt.  The most recent and extensive wildfire occurred in the summer of 1984. 
     Bitterbrush shrubs provide browse for a resident herd of wild mule deer.  Bitterbrush
recolonize burned areas because invasion is by seeds.  Bitterbrush does not sprout even wh
relatively light. 
     Certain passerine birds (such as sage sparrow, sage thrasher, and loggerhead shrike) 
bitterbrush for nesting.  These birds are not expected to nest in places devoid of shrubs.
to avoid burned areas without shrubs.  Birds that nest on the ground in areas without shru
curlews, horned larks, Western meadowlarks, and burrowing owls. 
     An ecological inventory of the vegetation on the proposed SNF facility site revealed 
vegetation types:  burned and unburned sagebrush/cheatgrass.  Two species predominated in 
grass and tarweed fiddleneck; the unburned vegetation comprised mainly cheatgrass and big 
one-day survey, approximately 43 species were identified. 
 
 

4.9.1.2 Insects. More than 300 species of terrestrial and aquatic insects have been found on the Hanford 

Site.  Grasshoppers and darkling beetles are among the more conspicuous groups and, togeth
are important in the food web of the local birds and mammals.  Most species of darkling be
spring to fall period, although some species are present only during two or three months i
Rickard 1977).  Grasshoppers are evident during the late spring to fall.  Both beetles and
to wide annual variations in abundance.  
 
 

4.9.1.3 Reptiles and Amphibians. Among amphibians and reptiles, 12 species are known to occur on the 

Hanford Site (Fitzner and Gray 1991).  The occurrence of these species is infrequent when 
pared with similar fauna of the southwestern United States.  The side-blotched lizard is t
tile and can be found throughout the Hanford Site.  Short-horned and sagebrush lizards are
habitats.  The most common snakes are the gopher snake, the yellow-bellied racer, and the 
the Hanford Site.  Striped whipsnakes and desert night snakes are rarely found, but some s
recorded for the site.  Toads and frogs are found near the permanent water bodies and alon
Cushing (1992) contains a list of all the reptiles and amphibians occurring on the Hanford
 
 

4.9.1.4 Birds. Fitzner and Gray (1991) and Landeen et al. (1992) have presented data on birds observed 

on the Hanford Site.  The horned lark and western meadowlark are the most abundant nesting
shrub-steppe.  A list of some of the more common birds present on the Hanford Site can be 
 
 

4.9.1.4.1 Birds Inhabiting Terrestrial Habitats-The game birds inhabiting terrestrial 

habitats at Hanford are the chukar, gray partridge, and mourning dove. 
The chukar and partridge are year-round 
residents, but mourning doves are migrants.  Although a few doves overwinter in south-east
leave the area by the end of September.  Mourning doves nest on the ground and in trees al



Chukars are most numerous in the Rattlesnake Hills, Yakima Ridge, Umtanum Ridge, Saddle Mo
Mountain areas of the Hanford Site.  A few birds also inhabit the 200-Area Plateau.  Gray 
numerous as chukars, and their numbers also vary greatly from year to year.  Sage grouse p
on the Hanford Site since the 1940s, and it is probable there are no grouse nests on the s
nearest viable population is located on the U.S. Army's Yakima Training Center, located to
the Hanford Site.   
     In recent years, the number of nesting ferruginous hawks has increased, at least in p
have accepted steel powerline towers as nesting sites.  Only about 50 pairs are believed t
Washington.  Other raptors that nest on the Hanford Site are the prairie falcon, northern 
hawk, Swainson's hawk, and kestrel.  Burrowing owls, great horned owls, barn owls, and lon
the site but in smaller numbers. 
 
 

4.9.1.5 Mammals. Approximately 39 species of mammals have been identified on the Hanford Site (Fitzner 

and Gray 1991), and a complete list can be found in Cushing (1992).  The largest vertebrat
Hanford Site is the coyote, which ranges all across the site.  Coyotes have been a major c
Canada goose nests on Columbia River islands, especially islands upstream from the abandon
Bobcats and badgers also inhabit the Hanford Site in low numbers. 
     Black-tailed jackrabbits are common on the Hanford Site, mostly associated with matur
sagebrush.  Cottontails are also common but appear to be more closely associated with the 
and equipment laydown areas associated with the onsite laboratory and industrial facilitie
     Townsend's ground squirrels occur in colonies of various sizes scattered across the H
marmots are scarce.  The most abundant mammal inhabiting the site is the Great Basin pocke
across the Columbia River plain and on the slopes of the surrounding ridges.  Other small 
mouse, harvest mouse, grasshopper mouse, montane vole, vagrant shrew, and Merriam's shrew.
     The Hanford Site has seven species of bats that are known to be or are potential  inh
mostly as fall or winter migrants.  The pallid bat frequents deserted buildings and is tho
abundant of the various species.  Other species include the hoary bat, silver-haired bat, 
little brown bat, Yuma brown bat, and Pacific western big-eared bat. 
     A herd of Rocky Mountain elk is present on the ALE Reserve.  It is believed these ani
reserve from the Cascade Mountains in the early 1970s.  This herd had grown from approxima
119 animals in the spring of 1992.  Elk frequently move off the ALE Reserve to private lan
and west, particularly during late spring, summer, and early fall.  However, while the elk
they restrict their activities to the ALE Reserve.  Lack of water and the high level of hu
restrict the elk from using other areas of the Hanford Site.  Despite the arid climate and
these elk appear to be very healthy; antler and body size for given age classes are among 
this species (McCorquodale et al. 1989).  In addition, reproductive output is also among t
this species.  Elk remain on the ALE Reserve because of the protection it provides from hu
     Mule deer are found throughout the Hanford Site, although areas of highest concentrat
Reserve and along the Columbia River.  Deer populations on the Hanford Site appear to be r
herd is characterized by a large proportion of very old animals (Eberhardt et al. 1982) an
Islands in the Hanford Reach of the Columbia River are used extensively as fawning sites b
et al. 1979) and thus are a very important habitat for this species.  Hanford Site deer fr
are killed by hunters on adjacent public and private lands (Eberhardt et al. 1984). 
     The ecological survey conducted on an area adjacent to the proposed SNF facility site
or sign) 12 bird, 7 mammal, and 3 reptile species. 
 
 

4.9.2 Wetlands 

     Several habitats on the Hanford Site could be considered as wetlands.  The largest we
tat is the riparian zone bordering the Columbia River.  The extent of this zone varies, bu
willows, grasses, various aquatic macrophytes, and other plants.  The zone is extensively 
seasonal water level fluctuations and daily variations related to power generation at Prie
immediately upstream from the site. 
     Other extensive areas of wetlands can be found within the Saddle Mountain National Wi
Wahluke Wildlife Refuge Area.  These two areas encompass all the lands extending from the 
Columbia River northward to the site boundary and east of the Columbia River down to Ringo
habitat in these areas consists of fairly large ponds resulting from irrigation runoff.  T
sive stands of cattails (Typha sp.) and other emergent aquatic vegetation surrounding the 



They are extensively used as resting sites by waterfowl. 
     Some wetlands habitat exists in the riparian zones of some of the larger spring strea
These areas are not extensive and usually amount to less than a hectare in size, although 
Rattlesnake Springs is probably about 2 kilometers (1.2 miles) in length and consists of p
cattails, and other plants.  No wetlands are on or in the vicinity of the proposed project
 
 

4.9.3 Aquatic Resources 

     There are two types of natural aquatic habitats on the Hanford Site:  one is the Colu
along the northern and eastern edges of the Hanford Site, and the other is provided by the
seeps located mainly in the Rattlesnake Hills.  Several artificial water bodies, both pond
formed as a result of wastewater disposal practices associated with the operation of the r
facilities.  These bodies of water are temporary and will vanish with cessation of activit
they form established aquatic ecosystems (except West Pond) complete with representative f
and McShane 1980).  West Pond is created by a rise in the water table in the 200 Areas and
thus, it is alkaline and has a greatly restricted complement of biota. 
 
 

4.9.3.1 The Columbia River. The Columbia River is the dominant aquatic ecosystem on the Hanford Site 

and supports a large, diverse community of plankton, benthic invertebrates, fish, and othe
the fifth largest river in North America and has a total length of about 2000 kilometers (
origin in British Columbia to its mouth at the Pacific Ocean.  The Columbia has been damme
downstream from the Hanford Site, and the reach flowing through the area is the last free-
reach of the Columbia River in the United States.  Plankton populations in the Hanford Rea
enced by communities that develop in the reservoirs of upstream dams, particularly Priest 
manipulation of water levels below by dam operations in downstream reservoirs.  Phytoplank
populations at Hanford are largely transient, flowing from one reservoir to another.  Gene
does not allow characteristic endemic groups of phytoplankton and zooplankton to develop i
tributaries enter the Columbia during its passage through the Hanford Site.  Gray and Daub
of fish in the Hanford Reach of the Columbia River.  Since 1977, the brown bullhead (Ictal
been collected, bringing the total number of fish species identified in the Hanford Reach 
the chinook salmon, sockeye salmon, coho salmon, and steelhead trout use the river as a mi
from upstream spawning areas and are of the greatest economic importance.  Both the fall c
steelhead trout also spawn in the Hanford Reach.  The relative contribution of upper river
chinook salmon runs in the Columbia River increased from about 24 percent of the total in 
percent to 60 percent of the total by 1988 (Dauble and Watson 1990).  The destruction of o
stream Columbia spawning grounds by dams has increased the relative importance of the Hanf
(Watson 1970, 1973). Fish migrating from the Columbia River up the Snake River would not b
the Hanford area because the confluence of the two rivers lies downstream from the Hanford
 
 

4.9.3.2 Spring Streams. The small spring streams, such as Rattlesnake and Snively springs, contain 

diverse biotic communities and are extremely productive (Cushing and Wolf 1984).  Dense bl
cress occur and are not lost until one of the major flash floods occurs.  The aquatic inse
duction is fairly high as compared to that in mountain streams (Gaines 1987).  The macrobe
from site to site and is related to the proximity of colonizing insects and other factors.
 
 

4.9.4 Threatened, Endangered, and Sensitive Species 

     Threatened and endangered plants and animals identified on the Hanford Site, as liste
government (50 CFR 17) and Washington (Washington Natural Heritage Program 1994), are show
plants or mammals on the federal list of endangered and threatened wildlife and plants (50
known to occur on the Hanford Site.  However, several species of both plants and animals a
for formal listing by the federal government and Washington. 



 
 

4.9.4.1 Plants. Four species of plants are included in the Washington listing. Columbia 

milk-vetch (Astragalus columbianus Barneby) and Hoover's desert parsley (Lomatium tuberosu
threatened, and Columbia yellowcress (Rorippa columbiae Suksd.) and northern wormwood (Art
borealis var. wormskioldii) are designated as endangered.  Columbia milk-vetch occurs on d
the Columbia River in the vicinity of Priest Rapids Dam, Midway, and Vernita.  It also has
Umtanum Ridge and in Cold Creek Valley near the present vineyards.  Hoover's desert parsle
slopes in the vicinity of Priest Rapids Dam, Midway, and Vernita.  Yellowcress occurs in t
water's edge along the Columbia River.  Northern wormwood is known to occur near Beverley 
northern shoreline of the Columbia River across from the 100 Areas. 
Table 4.9-1.  Threatened (T) and endangered (E) species known or possibly occurring on the
Common name                     Scientific name                 Federal   State  
Plants                                                                      
  Columbia milk-vetch           Astragalus columbianus                    T  
  Columbia yellowcress          Rorippa columbiae                         E  
  Hoover's desert parsley       Lomatium tuberosum                        T  
  Northern wormwood             Artemisia campestris                      E  
                                borealis var. wormskioldii                  
Birds                                                                       
  Aleutian Canada goose         Branta canadensis leucopareia   T         E  
  Peregrine falcon              Falco peregrinus                E         E  
  Bald eagle                    Haliaeetus leucocephalus        T         T  
  White pelican                 Pelecanus erythrorhychos                  E  
  Sandhill crane                Grus canadensis                           E  
  Ferruginous hawk              Buteo regalis                             T  
Mammals                                                                     
  Pygmy rabbit                  Brachylagus idahoensis                    T  
Insects                                                                     
  Oregon silverspot butterfly   Speyerra zerene hippolyta       T         T 
 
 

4.9.4.2 Animals. The federal government lists the Aleutian Canada goose (Branta canadensis 

leucopareia) and the bald eagle (Haliaeetus leucocephalus) as threatened and the peregrine
peregrinus) as endangered.  In addition to the peregrine falcon, Aleutian Canada goose, an
lists the white pelican (Pelecanus erythrorhynchos) and sandhill crane (Grus canadensis) a
ferruginous hawk (Buteo regalis) as threatened.  The peregrine falcon is a casual migrant 
does not nest here.  The Oregon silverspot butterfly (Speyerra zerene hippolyta) has recen
threatened species by both the state and federal governments.  The bald eagle is a regular
forages on dead salmon and waterfowl along the Columbia River; nesting attempts have been 
but those have not been successful to date.   does not nest on the Hanford Site.  Increase
nesting sites by the ferruginous hawk on the Hanford Site has been noted.  Washington Stat
Rules were issued in 1986 (WAC-232-12-292).  These rules require DOE to prepare a manageme
disturbance; this has been done by Fitzner and Weiss (DOE/RL 1994).  The Endangered Specie
requires that Section 7 consultation be undertaken when any action is taken that may jeopa
destroy, or adversely modify habitat of the bald eagle or other endangered species. 
     Table 4.9-2 lists the designated candidate species that are under consideration for p
the threatened or endangered list.  Table 4.9-3 lists the plant species that are of concer
Washington and are presently listed as sensitive or are in one of three monitor groups (Wa
Heritage Program 1994). 
     Sagebrush habitat is considered priority habitat by Washington because of its relativ
state and its requirement as nesting/breeding habitat by loggerhead shrikes (federal and s
species), sage sparrows (state candidate), burrowing owls (state candidate),  pygmy rabbit
and state threatened), sage thrashers (state candidate), western sage grouse (federal and 
sagebrush voles (state monitored).  Although the last five species were not discovered dur
of the proposed SNF site, the habitat should be considered potentially suitable for their 
western sage grouse have only rarely been seen on the Hanford Site, and then primarily in 
Loggerhead shrikes have been seen frequently  on the proposed SNF facility site and are kn
sagebrush as nest sites (Poole 1992).  Although this species begins migration at the begin
1992), one individual was observed during the present survey of the proposed SNF site.  Ho



located.  Ground squirrel burrows used by burrowing owls and owl pellets were observed dur
the proposed SNF site.  Numerous sage sparrows were also observed on the proposed SNF site
have been observed during this survey because they are primarily crepuscular and nocturnal
begun hibernation.  However, this species is not known from lowland portions of the Hanfor
known ferruginous hawk (federal candidate and state threatened species) nest is approximat
miles) northwest of the subject area.  The subject area should be considered as comprising
foraging range of this species.   No other species listed as endangered or threatened, or 
listing by Washington or federal governments, or species listed as monitor species by Wash
observed on the proposed SNF site. 
Table 4.9-2.  Candidate species. 
Common Name                       Scientific Name                  Federal   State  
Mollusks                                                                       
  Shortfaced lanx                 Fisherola (=Lanx) nuttalli                 X  
  Columbia pebble snail           Fluminicola (=Lithoglyphus)      X         X  
                                  columbiana                                   
Birds                                                                          
  Common loon                     Gavia immer                                X  
  Swainson's hawk                 Buteo swainsoni                            X  
  Ferruginous hawk                Buteo regalis                    X           
  Western sage grouse             Centocrcus urophasianus phaios   X         X  
  Sage sparrow                    Amphispiza belli                           X  
  Burrowing owl                   Athene cunicularia                         X  
  Loggerhead shrike               Lanius ludovicianus              X         X  
  Northern goshawk                Accipter gentilis                X           
  Harlequin duck                  Histrionicus histrionicus        X           
  Lewis' woodpecker               Melanerpes lewis                           X  
  Long-billed curlew              Numenius americanus              X           
  Sage thrasher                   Oreoscoptes montanus                       X  
  Flammulated owl                 Otus fammeolus                             X  
  Western bluebird                Sialia mexicana                            X  
  Tricolored blackbird            Agelaius tricolor                X           
  Golden eagle                    Aquila chrysaetos                          X  
  Black tern                      Chlidonius niger                 X           
Mammals                                                                        
  Merriam's shrew                 Sorex merriami                             X  
  Pacific western big-eared bat   Plecotus townsendii townsendii   X           
  Pygmy rabbit                    Brachylagus idahoensis           X           
Insects                                                                        
  Columbia River tiger beetle     Cinindela columbica                        X  
Plants                                                                         
  Columbia milk-vetch             Astragalus columbianus           X           
  Columbia yellowcress            Rorippa columbiae                X           
  Hoover's desert parsley         Lomatium tuberosum               X           
  Northern wormwood               Artemisia campetis borealis      X           
                                  var. wormskioldii                  
Table 4.9-3.  Washington plant species of concern occurring on the Hanford Site. 
Common Name                  Scientific Name                  Statusa  
Dense sedge                  Carex densa                      S  
Gray cryptantha              Cryptantha leucophaea            S  
Bristly cyptantha            Cryptantha interrupta            S  
Shining flatsedge            Cyperus rivularis                S  
Piper's daisy                Erigeron piperianus              S  
Southern mudwort             Limosella acaulis                S  
False-pimpernel              Lindernia anagallidea            S  
Dwarf desert primrose        Oenothera pygmaea                S  
Desert dodder                Cuscuta denticulata              M1  
Thompson's sandwort          Arenaria franklinii              M2  
                               v. thompsonii                    
Robinson's onion             Allium robinsonii                M3  
Columbia River mugwort       Artemisia lindleyana             M3  
Stalked-pod milkvetch        Astragalus sclerocarpus          M3  
Medick milkvetch             Astragalus speirocarpus          M3  
Crouching milkvetch          Astragalus succumbens            M3  
Rosy balsamroot              Balsamorhiza rosea               M3  
Palouse thistle              Cirsium brevifolium              M3  



Smooth cliffbrake            Pellaea glabella                 M3  
Fuzzy beardtongue penstemon  Penstemon eriantherus            M3  
Squill onion                 Allium scillioides               M3  
  
  
The following species may inhabit the Hanford Site, but have not been recently collected, 
collections are questionable in terms of locations or identification.  
                                                                
Palouse milkvetch            Astragalus arrectus              S  
Few-flowered blue-eyed Mary  Collinsia sparsiflora            S  
Coyote tobacco               Nicotiana attenuata              S  
                                   
a.  Abbreviations:  S, sensitive; taxa vulnerable or declining, and could become endangere
without active management or removal of threats.  M1, Monitor group 1; taxa for which ther
data to support listing as threatened, endangered, or sensitive.  M2, Monitor group 2; tax
taxonomic questions.  M3, Monitor group 3; taxa that are more abundant or less threatened 
assumed. 
 
 

4.9.5 Radionuclide Levels in Biological Resources 

     Samples of vegetation and wildlife are routinely collected as part of the site enviro
mental monitoring program and analyzed for various radionuclides.  The following summarize
levels reported in Woodruff and Hanf (1993). 
     A single sample of vegetation collected on the Hanford Site contained 0.015 picocurie
gram dry weight and 0.0059 picocuries cesium-137 per gram dry weight.  These values are lo
magnitude from those reported for the previous five years.  Mean values of cesium-137 in u
= 4) in 1992 were 0.02 picocuries per gram wet weight and were about an order of magnitude
samples collected off of the Hanford Site the previous five years (n = 42).  Mean values o
muscle (n = 12) were 0.09 picocuries per gram wet weight and exceed those collected on the
five years (n = 27) by about threefold, and were an order of magnitude higher than samples
Hanford Site.  Values for strontium-90 in rabbit bone (n = 12) had a mean value of 4.08 pi
weight; mean values collected on the Hanford Site for the previous five years (n = 37) wer
wet weight, an order of magnitude higher.  Mean strontium-90 concentrations in the bones o
collected off of the Hanford Site were 0.37 picocuries per gram wet weight.  One sample of
deer in the 200-Areas contained 0.006 picocuries cesium-137 per gram wet weight, nearly tw
less than a similar sample collected off of the Hanford Site.  Fish populations are safe f
Radionuclide levels of fish from the Hanford Reach are not significantly higher than those
Because the confluence of the Snake and Columbia Rivers is downstream from the Hanford Sit
runs do not migrate through the Hanford reach. 
 
 

4.10 Noise 

     Noise is technically defined as sound waves perceptible to the human ear.  Sound wave
frequency, measured in Hertz (Hz), and sound pressure expressed as decibels (dB).  Noise l
as the equivalent sound level (Leq), which normally refers to the equivalent continuous so
intermittent sound, such as traffic noise.  The Leq is expressed in A-weighted decibels (d
period of time and is a frequency-weighted measure of sound level related to human hearing
concept of equal loudness. 
 
 

4.10.1 Hanford Site Sound Levels 

     Most industrial facilities on the Hanford Site are located far enough away from the s
dary that noise levels at the boundary are not measurable or are barely distinguishable fr
ground noise levels. Modeling of environmental noises has been performed for commercial re
tors and State Highway 240 through the Hanford Site.  These data are not concerned with ba
levels of noise and are not reviewed here.  Two studies of environmental noise were done a



as described in subsections 4.10.2 and 4.10.3.  One study reported environmental noise mea
in 1981 during site characterization of the Skagit/Hanford Nuclear Power Plant Site (NRC 1
was a series of site characterization studies performed in 1987 that included measurement 
environmental noise levels at five places on the Hanford Site.  Additionally, such activit
and sampling have the potential for producing noise in the field apart from major permanen
can be disruptive to wildlife and studies have been done to compile noise data in remote a
 
 

4.10.2 Skagit/Hanford Data 

     Preconstruction measurements of environmental noise were taken in June 1981 on the Ha
1982).  Monitoring was conducted at 15 sites, showing point noise level reading ranging fr
corresponding values for more isolated areas ranged from 30 to 38.8 dBA.  Measurements tak
sites where the Washington Public Power Supply System was constructing nuclear power plant
dBA, reflecting operation of construction equipment.  Measurements taken along the Columbi
structures for WNP-2 were 47.7 and 52.1 dBA, compared to more remote river noise levels of
three miles upstream of the intake structures).  Community noise levels from point measure
(3000 Area at Horn Rapids Road and Stevens Road [Route 240]) were 60.5 dBA, largely attrib
Richland is about 20 miles from the proposed site for SNF facilities.  
 
 

4.10.3 Basalt Waste Isolation Project Data 

     Background noise levels were determined at five sites located within the Hanford Site
expressed as equivalent sound levels for 24 hours (Leq-24).  The average noise level for t
dBA on the dates tested.  Wind was identified as the primary contributor to background noi
exceeding 12 mph significantly affecting noise levels.  This study concluded that backgrou
undeveloped areas at Hanford can best be described as a mean Leq-24 of 24 to 36 dBA (Cushi
wind, which normally occur in the spring, would elevate background noise levels. 
 
 

4.10.4 Noise Levels of Hanford Field Activities 

     In the interest of protecting Hanford workers and complying with Occupational Safety 
Administration (OSHA) standards for noise in the workplace, the Hanford Environmental Heal
monitored noise levels resulting from several routine operations performed in the field at
included well drilling, pile driving, compressor operations, and water wagon operation.  O
noise propagated in the field from outdoor activities ranged from 93.4 to 96 dBA. 
 
 

4.10.5 Noise Related to the Spent Nuclear Fuel Facility 

     Ambient noise levels at the proposed project SNF site just west of the 200-East Area 
very low and would be expected to be less than 40 dBAs.  The land is currently vacant, and
transverses the site.  A lightly used road borders the eastern side of the proposed SNF si
generates moderate amounts of vehicular noise, but only for those personnel near the road.
on the Hanford Site is centered primarily on the main arteries leading into the site.  The
which connects with the Richland Bypass (Route 240) and eventually with Interstate 182.  A
10, which also connects with Route 240 and leads into the 200 Areas in the site center.  I
privately owned vehicles travel to and from the site each day using these roads.  The vast
owned vehicle movement occurs during the rush hours of 6 to 8 a.m. and 3:30 to 6 p.m.  In 
that 3,600 oncoming truck shipments, 445 oncoming rail shipments, and 837 intrasite truck 
on the Hanford Site.  The movement of all this vehicular traffic generates noise along the
corridors.  However, little, if any, population exists along these roadways because of the
of work areas on the Hanford Site.  Information on noise contours generated by peak rush h
community Leqs and dBAs is not available at this time. 
 
 



4.10.6 Background Information 

     Studies at Hanford of noise propagation have been concerned primarily with occupation
Environmental noise levels have not been extensively evaluated due to the remoteness of mo
activities and their isolation from receptors that are covered by federal or state statute
of 1972 and its subsequent amendments (Quiet Communities Act of 1978, 42 USC 4901-4918, 40
state to direct.  The State of Washington has adopted RCW 70.107, which authorizes the Was
Ecology to implement rules consistent with federal noise control legislation.  The Hanford
compliance with state and federal noise regulations. 
 
 

4.11 Traffic and Transportation 

 

4.11.1 Regional Infrastructure 

     This section discusses the existing transportation environment at and around the Hanf
and most material shipments are transported by road.  Bulk materials or large items are sh
transportation is used only to move irradiated fuel, certain high-level radioactive solid 
materials (primarily coal).  High-level and low-level wastes from spent fuel stabilization
waste management facilities by pipeline. 
     The regional transportation network in the Hanford vicinity includes the areas in Ben
Counties from which 93 percent of the commuter traffic associated with the site originates
that serve the area are I-82, I-182, and I-90 (Figure 4-19).  Interstate-82 is 8 kilometer
south-southwest of the site.  Interstate-182, a 24-kilometer (15-mile) long urban connecto
miles) south-southeast of the site, provides an east-west corridor linking I-82 to the Tri
Interstate-90 (not shown in Figure 4-19), located north of the site, is the major link to 
extends to the east coast; SR 224 (not shown in Figure 4-19), also south of the site, serv
  Figure 4-19.  Transportation routes in the Hanford vicinity. (10-mile) link between I-82
primary link between Hanford and I-90.  State Route 24 enters the site from the west, cont
northernmost portion of the site, and intersects SR 17 approximately 24 kilometers (15 mil
boundary.  State Route 17 is a north-south route that links I-90 to the Tri-Cities and joi
continues south through the Tri-Cities.  State Route 14 (not shown in Figure 4-19) connect
Washington, and provides ready access to I-84 (not shown in Figure 4-19) at several locati
Washington border. 
     General weight, width, and speed limits have been established for highways in the Han
However, no unusual laws or restrictions that have been identified would significantly inf
transportation. 
     Airline passenger and air freight service is provided at the Tri-Cities Airport owned
Port of Pasco, at Pasco, Washington.  The air terminal is located approximately 16 kilomet
Hanford Site.  Delta Airlines provides domestic Boeing-737 and 727 service to Salt Lake Ci
airline service is available for domestic and international travel.  Two feeder airlines s
United Express, a subsidiary of United Airlines, and Horizon Airlines, a subsidiary of Ala
service to Seattle, Portland, and several other regional cities.  Federal Express serves t
airplane from Spokane to Pasco and Airborne Express serves the Tri-Cities with charter air
the Richland airport, Richland, Washington. 
 
 

4.11.2 Hanford Site Infrastructure 

     Hanford's onsite road network consists of rural arterial routes (see Figure 4-20).  O
kilometers (65 of the 288 miles) of paved roads at Hanford are accessible to the public.  
travel occurs along Route 4, with controlled access at the Yakima and Wye barricades.  Sta
public route through the site.  Public highways SR 24 and SR 243 also traverse the site. 
     The highway network is in excellent condition.  A recently completed major highway im
involved repavement and widening of the four-lane access route to the Wye Barricade.  The 
used extensively for transporting large 
  Figure 4-20.  Transportation routes on the Hanford Site. equipment items, construction m
programs are currently planned for segments of SR 17, SR 224, SR 240, and U.S. Route 395.



     In 1988 about 32 percent of the work force at Hanford worked in offices in Richland. 
force was on the site.  Approximately 80 percent of the work force resides in the Tri-Citi
percent), Kennewick (28 percent), and Pasco (7 percent).  Approximately 1600 of the employ
transportation. 
     In 1988 nearly 12 million miles were logged by DOE vehicles at Hanford.  In addition,
privately owned vehicles were driven onsite each weekday and 560 were driven onsite each w
round-trip distance of 30 miles onsite for each of these vehicles, a total of about 40 mil
annually by workers onsite.   
     The primary highways used by commuters are SR 24, SR 240, and I-182; 10, 90, and 10 p
use these routes, respectively (totals to more than 100 percent because some commuters use
With these commuting patterns, workers annually travel about 27 million miles offsite. Tru
shipment to Hanford compose about 5 percent of the vehicular traffic on and around the sit
periods of moderate traffic congestion, some of which is expected to be alleviated by a ne
     During 1988, 169 accidents were reported onsite, with 20 involving DOE vehicles.  The
involved privately owned vehicles and included seven injury accidents and one fatal accide
offsite highway segments of concern, most accidents occurred along I-82. According to avai
accidents involving trucks in 1987 in the Benton/ 
Franklin county study area resulted in 13 injuries and 3 
fatalities. 
     Onsite rail transport is provided by a short-line railroad owned and operated by DOE.
just south of the Yakima River with the Union Pacific line, which in turn interchanges wit
and Burlington Northern railroads at Kennewick.  AMTRAK passenger rail service is provided
the Burlington Northern depot at Pasco.  Approximately 145,000 rail miles were logged at H
primarily transporting coal to steam plants.  Two noninjury rail accidents occurred at Han
     The Hanford Site infrequently uses the Port of Benton dock facilities on the Columbia
large shipments.  Overland wheeled trailers are then used to transport those shipments to 
accidents were reported in 1988.  
 
 

4.12 Occupational and Public Health and Safety 

     This section summarizes the Hanford Site programs designed to protect the health and 
the public.  It also describes existing radiological and nonradiological conditions and pr
perspective on worker and public exposures and potential health effects.   
     The section is based on existing documentation and generic descriptions.  Reference i
orders, guidance documents, annual occupational exposure and environmental reports, and to
documents.  The parameters of greatest interest are the history of radiological releases a
doses, particularly those associated with the storage of SNF. 
     The DOE, the DOE-RL, and all Hanford Site contractors have established policies to he
healthful workplace for all employees and visitors and to protect the environment and publ
The DOE-RL manager has the overall responsibility for safety and health at the Hanford Sit
develops and enforces occupational and public health and safety programs that meet or exce
DOE orders, other federal agencies, and Washington State. 
 
 

4.12.1 Occupational Health and Safety 

     Programs are in place at the Hanford Site to protect workers from radiological and no
hazards.  Radiological protection (health physics) programs are based on requirements in r
orders, and on guidance in radiological control manuals.  Occupational nonradiological hea
are composed of industrial hygiene programs and occupational safety programs.   
 
 

4.12.1.1 Radiological Health and Safety/Health Physics Program. In order to help ensure that 

workers at DOE facilities are adequately protected from ionizing radiation, the DOE promul
protection standards for occupational workers.  These standards include radiation dose lim
dose from both external radiation and internally deposited radionuclides.  The current rad
promulgated in 10 CFR Part  835, "Occupational Radiation Protection," which was enacted in
includes limits on total effective dose equivalent to workers, dose to individual organs, 



the public (including minors and unborn children of workers) that may be incidentally expo
facilities. 
     Hanford contractors base their radiological protection programs, procedures, and manu
CFR Part 835.  This regulation establishes the criteria for radiation protection for occup
lists allowable doses, establishes a policy on keeping doses as low as reasonably achievab
training requirements for radiation protection personnel and other workers.  The DOE Radio
DOE/EH-0256T, issued by DOE Headquarters, establishes practices for conducting radiologica
all DOE sites.  The DOE requires monitoring and reporting of radiation exposure records fo
certain visitors.  Monitoring is required by 10 CFR Part 835 when the potential exists for
an annual effective dose equivalent above 100 millirem (1 millisievert), or an annual dose
individual organ greater than 10 percent of DOE occupational exposure limits.  Personnel t
assigned a thermoluminescent dosimeter that is worn at all times during radiation work on 
instrument measures the amount and type of external radiation dose the worker receives.  D
contractor personnel are processed by Pacific Northwest Laboratory.  The centralized opera
program reads, records, and summarizes results of dosimetry data as required.  Records of 
are maintained, and reports of radiation dose are provided annually to each worker.  Summa
provided to DOE and published periodically (Smith et al. 1992)  
 
 

4.12.1.2 Radiation Doses to Workers. The reported cumulative doses to all Hanford Site workers and 

visitors for all activities are given as a baseline for site operations.   
     In 1993, about 14,500 workers were monitored at the Hanford Site.  Of those monitored
as radiation workers, with an average annual dose equivalent of 0.02 rem per individual (L
dose is well below the 10 CFR Part 835 dose limit of 5 rem per year and the DOE Administra
per year for occupational exposure. 
     For 1993, the estimated collective dose-equivalent was 200 person-rem for all Hanford
workers.  Based on standard dose-to-health effects conversion factors (ICRP 1991), no heal
expected to result among workers so exposed. 
     The worker radiation dose of most interest in this document is the cumulative collect
workers, which is described in the following subsection.  The SNF management alternatives 
document are similar to those current work activities associated with maintenance and stor
Hanford Site. 
 
 

4.12.1.3 Radiation Dose to K-Basin Workers. On the Hanford Site the bulk of the SNF is stored in the 

105-KE and 105-KW Basins, which are collectively referred to as the K-Basins.  The K-Basin
100-K Area of the Hanford Site.  The basins are filled with recirculating water to cool th
radiological shielding for personnel working in the facility.  Westinghouse Hanford Compan
Basins for DOE.  Therefore the best measure of radiation dose from SNF is the dose to WHC 
at the K Basins.  The collective radiation dose to WHC K Basin workers over the 2-year per
22 person-rem per year, or approximately 0.4 rem per year for each worker.  An average of 
to the K-Basin during 1991 and 1992, or approximately 29 workers per basin (Holloman and M
     The nominal collective radiation dose per year of operation of each SNF basin in the 
to be 11 person-rem.  During the plutonium production mission, each reactor at the Hanford
nuclear fuel storage basin associated with its operation.  This resulted in an estimated t
2000 person-rem, assuming 179 total operating reactor years plus six years of K-Basin oper
of the production reactors (Bergsman 1994).  Therefore, operation of nuclear fuel storage 
approximately 2.4 percent of the total radiological dose received by all Hanford Site work
1985, 86,100 rem (Gilbert et al. 1993).  Based on standard dose-to-health effects conversi
the dose to SNF workers since Hanford start up would statistically relate to one fatal can
 
 

4.12.1.4 Worker Safety and Accidents. No incidents of overexposure to radiation have been reported to 

DOE during 1990 and 1991 in association with SNF storage activities at the Hanford Site.  
as any exposure over regulatory limits established by the DOE (WHC 1990; Lansing et al. 19
period from 1991 through 1994, industrial-type accidents resulted in 98 lost working days 
total of approximately 70,000 days worked.  



 
 

4.12.1.5 Industrial Hygiene Program. Occupational nonradiological health and safety programs at 

Hanford are composed of industrial hygiene and occupational safety programs.  Industrial h
such subjects as toxic chemicals and physical agents, carcinogens, noise, biological hazar
and ergonomic factors.  Occupational safety programs address such subjects as machine safe
rigging, electrical safety, building codes, welding safety, and compressed gas cylinders.
     The governing document is DOE 5480.10, "Contractor Industrial Hygiene Program," dated
implementing procedure for DOE 5480.10 is RLIP 5480.10 "Industrial Hygiene Program," dated
establishes additional requirements and direction for implementation of an industrial hygi
and its contractors.  In addition to the program requirements of DOE 5480.10, the RL Indus
addresses the following subject areas: 
     (1)  Use of respiratory equipment 
     (2) Asbestos material 
     (3) Regulated carcinogen or suspect carcinogenic materials 
     (4) Sanitation 
     (5) Control of hazardous materials 
     (6) Filter testing 
     (7) Hearing conservation 
     (8) Indoor air quality 
     (9) Human factors 
     (10) Hazardous waste site safety/health management. 
                                                         
     The responsibilities and authorities of the Occupational Medical Services Contractor 
Hanford Environmental Health Foundation) of the Industrial Health Program are also describ
These are 1) to provide technical industrial health support services, that is, air and wat
evaluate, recommend, and train workers in the use of respiratory devices, as requested by 
contractors; 3) to provide an industrial health analytical laboratory; 4) to conduct work 
5) to support noise abatement and hearing conservation; and 6) to maintain permanent recor
monitoring data.  Hanford Environmental Health Foundation maintains centralized records an
its contractors with the results of monitoring efforts. 
     The RL contractors are required to do the following: 
     -    Conduct an effective program to educate employees on the potential health hazard
          environment, the control measures, and the protection necessary to reduce those 
          acceptable levels. 
           
     -    Inform employees of health hazards and the results from monitoring of harmful to
          agents in the work environment, and document this action. 
           
     Records are maintained in accordance with DOE 1324.2, DOE 5483.1A, and DOE 5484.1.  C
are required to maintain records of employee toxic and physical agent exposure and potenti
data.  Contractors of DOE-RL are also required to maintain Hanford Site material safety da
     The DOE requires that as low as reasonably achievable (ALARA) principles for radiolog
nonradiological hazardous materials be applied in the preparation of all health and safety
such ALARA criteria are followed during the course of the work. 
     Training requirements consistent with 29 CFR 1910.120 for entry into sites potentiall
hazardous material are specified by DOE (29 CFR OSHA 1991). 
     The DOE-RL requires that all work (including preliminary investigation activities) be
manner that it conforms to applicable federal and state safety and health standards and th
equipment meets all safety and operability standards and requirements. 
 
 

4.12.2 Public Health and Safety 

     The DOE has the responsibility under the Atomic Energy Act to establish the necessary
members of the public from radiation exposures resulting from DOE activities.  In addition
12088, "Federal Compliance with Pollution Control Standards," requires all federal facilit
legislative acts and regulations relating to the prevention, control, and abatement of env
The Hanford Site is also in compliance with EPA's National Emission Standards for Hazardou
Radionuclides, 40 CFR 61, Subpart H.  The EPA offsite air emissions limiting standard is 1



effective dose equivalent to the public.  The National Primary Drinking Water Regulations 
Water Act apply to the drinking water supplies at the Hanford Site.  Several radionuclides
water standards (40 CFR 141, 142; 56 FR 33050-33127, 1991)  For 1993, the Hanford Site Env
et al. 1994) relates that the facility is in compliance with these requirements. 
 
 

4.12.2.1 Environmental Programs. DOE 5400.1, "General Environmental Protection Program," 

establishes the requirement for environmental protection programs.  The Hanford Site Envir
prepared annually pursuant to DOE 5400.1 to summarize environmental data that characterize
environmental management performance and regulatory compliance status.  The most recent re
status in 1993 of compliance with environmental regulations, describes programs at the Han
estimates of radiation dose to the public from Hanford activities, and presents informatio
and environmental surveillance, including groundwater monitoring  (Dirkes et al. 1994).  I
programs were conducted at the Hanford Site to restore environmental quality, manage waste
technology for cleanup activities, and study the environment. 
 
 

4.12.2.2 Environmental Monitoring/Surveillance Information. Environmental monitoring at the 

Hanford Site consists of effluent monitoring and environmental surveillance, including gro
Effluent monitoring is performed by the operators at the facility or at the point of relea
Environmental surveillance consists of sampling and analyzing environmental media on and o
detect and quantify potential contaminants and to assess their environmental and human hea
annual Hanford Site Environmental Reports (Dirkes et al. 1994)  present a summary of this 
Hanford Site.  The Hanford Site operations contractor, Westinghouse Hanford Company, also 
annually on radioactive and nonradioactive materials released into the environment from fa
(WHC 1993a).  Several federal and state laws and regulations require the reporting of radi
nonradioactive releases.  The Hanford Site reports pursuant to the federal Clean Air Act (
Clean Water Act.  
 
 

4.12.2.3 Natural Cancer Incidence. The probability of an American contracting cancer in their 

lifetime is 340 in 1000 (American Cancer Society 1993), and 20 percent of Americans will d
estimated 526,000 cancer deaths in 1993.  Table 4.12-1 shows the estimated 1993 cancer inc
types of cancer for the United States and for Washington State.  For the United States the
contracting cancer in 1993 is 4.9 in 1000, and 2.2 in 1000 of dying from that cancer.  For
probability of contracting cancer in 1993 is 3.2 in 1000, and 1.4 in 1000 of dying from th
     The expected survival period for cancer victims has increased as detection and treatm
improved.  Currently, 40 percent of the victims of all forms of cancer survive for at leas
 
 

4.12.2.4 Potential Radiation Doses. Potential radiation doses and exposures to members of the public 

from releases of radionuclides to air and water at the Hanford Site are calculated and rep
Surface Environmental Surveillance Project at the Pacific Northwest Laboratory. 
Table 4.12-1.  Estimated 1993 cancer incidence and cancer deaths in the United States and 
for different forms of cancer (American Cancer Society 1993). 
                   United Statesa 1993                          Washington Stateb 1993  
Type of Cancer     Estimated                        Estimated   Estimated                E
                   new cases                        deaths      new cases                d
All types & sites  1,170,000                        526,000     14,825                   6
Female breast      182,000                          46,000      3,300                    8
Colon & rectum     152,000                          57,000      2,400                    9
Lung               170,000                          149,000     3,100                    2
Oral               29,800                           7,700       500                      1
Uterus             44,500                           10,100      600                      1
Prostate           165,000                          35,000      3,300                    7



Skin melanoma      32,000                           6,800       600                      1
Pancreas           27,700                           25,000      475                      4
Leukemia           29,300                           18,600      550                      3
                                    
a.  Total population 250 million.  
b.  Total population 5 million. 
 
 

4.12.2.4.1 Maximally Exposed Individual (MEI) Dose. 

The MEI is defined in the Hanford Site 
Environmental Report as "an hypothetical person who lives at a location and has a lifestyl
unlikely that other members of the public would receive higher radiation doses" (Dirkes et
potential radiation doses to MEI have been published in annual Hanford Site Environmental 
1993, the total potential dose (via air and water pathways) to the MEI from Hanford operat
0.03 mrem (Dirkes et al. 1994).  Estimates of the potential cumulative Effective Dose Equi
from both air and water sources for the 28-year period 1994 through 1972 were reconstructe
Environmental Dose Reconstruction (HEDR) Project (TSP 1994). 
     The highest cumulative dose to an adult resident for the years 1944 through 1972 from
with releases to the air was 1 rem; almost all of this dose was received during 1945.  The
to an adult resident for the years 1944 through 1971 from pathways associated with release
rem; about one-half of this was received during the period from 1954 through 1964.  Thus t
from both air and water releases was about 2.5 rem.  For comparison, the dose received by 
this 28-year period from natural background radiation was approximately 9 rem.  Radiation 
public from Hanford releases after 1972 were vanishingly small. 
     The maximum cumulative dose to the thyroid of a small child for the years 1944 throug
be 240 rad; the majority of this dose was received during 1945. 
 
 

4.12.2.4.2 Population Dose - Estimates of the potential cumulative dose to the population 

within 50 miles (80 km) of the Hanford Site for 1944 through 1972 were estimated from the 
developed by the Hanford Environmental Dose Reconstruction (HEDR) project. 
Pathways of exposure associated with 
releases to the air dominated the population doses until after 1954 when their contributio
The cumulative population dose during 1944 through 1972 was 100,000 person-rem; essentiall
received through air pathways in 1945.  The cumulative population dose during 1944 through
water pathways was estimated to be about 6,000 person-rem; most of this dose was received 
1954 and 1964. 
     The total potential radiation dose to the population within 50 miles (80 km) for 1993
(Dirkes et al. 1994).  By comparison, the total dose received in 1993 by this same populat
person-rem. 
     About 50 cancer deaths would be implied by the total public radiation dose from Hanfo
1944 using standard dose-to-health-effects conversion factors (ICRP 91).  Essentially all 
a result of radiation exposures received during 1945.  For perspective, the population wit
the Site would have experienced about 75,000 cancer deaths in 1993 from all causes.   
 
 

4.13 Site Services 

 

4.13.1 Water Consumption 

     The principal source of water in the Tri-Cities and the Hanford Site is the Columbia 
water systems of Richland, Pasco, and Kennewick draw a large portion of the average 4.3 x 
(11.38 billion gallons) used in 1991.  Each city operates its own supply and treatment sys
supply system derives about 67 percent of its water from the Columbia River, approximately
well field in North Richland, and the remaining from groundwater wells.  The city of Richl



was 2.1 x 107 cubic meters (5.65 billion gallons).  This current usage represents approxim
maximum supply capacity.  The city of Pasco system also draws from the Columbia River for 
estimate of consumption is 1.1 x 107 cubic meters (2.81 billion gallons).  The Kennewick s
the Columbia River for its supply.  These wells serve as the sole source of water between 
provide approximately 62 percent of the total maximum supply of 2.8 x 107 cubic meters (7.
usage of those wells in 1991 was 1.1 x 107 cubic meters (2.92 billion gallons). 
 
 

4.13.2 Electrical Consumption 

     Electricity is provided to the Tri-Cities by the Benton County Public Utility Distric
Electrical Association, Franklin County Public Utility District, and City of Richland Ener
All the power that these utilities provide in the local area is purchased from the Bonnevi
Administration, a federal power marketing agency.  The average rate for residential custom
local utilities is approximately $0.0396 per kilowatt hour.  Electrical power for the Hanf
wholesale from the Bonneville Power Administration.  Energy requirements for the site duri
550 average megawatts. 
     Natural gas, provided by the Cascade Natural Gas Corporation, serves a small portion 
4800 residential customers in June 1992. 
     In the Pacific Northwest, hydropower, and to a lesser extent, coal and nuclear power,
region's electrical generation system.  Total generating capacity is about 40,270 megawatt
percent of the region's installed generating capacity is hydroelectric, which supplies app
of the electricity used by the region.  Coal-fired generating capacity is 6,702 megawatts 
of the region's electrical generating capacity.  Two commercial nuclear power plants are i
Northwest, with a 2247-megawatt capacity of 6 percent of the region's generating capacity.
account for about 3 percent of capacity. 
     The region's electrical power system, more than any other system in the nation, is do
On average, the region's hydropower system can produce 16,400 megawatts.  Variable precipi
storage capabilities alter the system's output from 12,300 average megawatts under critica
20,000 average megawatts in record high water years.  The Pacific Northwest system's relia
power means that it is more constrained by the seasonal variations in peak demand than in 
demand. 
     Throughout the 1980s, the Northwest had more electric power than it required and was 
surplus.  This surplus has been exhausted, however, and there is only approximately enough
existing system to meet the current electricity needs.  Hydropower improvement projects cu
construction in the Northwest include about 150 megawatts of new capacity.  The cost and a
other resources are currently being studied (Northwest Power Planning Council 1986).  Appr
current consumption of electricity, coal, propane, natural gas, and other utilities at the
in Table 4.13-1. 
 
 

4.13.3 Waste Water Disposal 

     The major incorporated areas of Benton and Franklin counties are served by municipal 
systems, whereas the unincorporated areas are served by onsite septic systems.  Richland's
system is designed to treat a total capacity of 27 million cubic meters per year (a daily 
8.9 million gallons per day  with a peak flow of 44 million gallons per day).  In 1991 the
average of 4.83 million gallons per day.  The Kennewick system similarly has significant e
treatment capability of 12 million cubic meters per year (8.7 million gallons per day); 19
gallons per day.  Pasco's waste-treatment system processes an average of 2.22 million gall
system could treat 4.25 million gallons per day or 16.2 liters per day. 
 
 

4.14 Materials and Waste Management 

     This section discusses the management of materials and waste and presents both a hist
current status of the various waste types being generated and stored at the Hanford Site. 
governing the management of these materials and wastes are discussed in Section 2.2. 
Table 4.13-1.  Approximate consumption of utilities and energy on the Hanford Site (1992).



Energy          Consumption  
  Electricity   340,000 megawatt-hours             
  Coal          45,000 metric tons               (50,000 tons)  
  Fuel Oil      83,000 cubic meters              (22,000,000 gallons)  
  Natural Gas   680,000 cubic meters             (24,000,00 cubic feet)  
  LPG-propane   110 cubic meters                 (29,000 gallons)  
  Gasoline      3,600 cubic meters               (950,000 gallons)  
  Diesel        1,700 cubic meters               (450,000 gallons)  
Other Utilities                                    
  Water         15,000,000 cubic meters          (4,000+ million gallons)  
  Power Demand  57 megawatts  
     In order for Hanford programs to meet operational and mission requirements, many haza
or have been used onsite.  Hazardous materials are not waste, but when no longer useful, m
of the potential for impacts to human health and the environment, hazardous materials have
Subsection 4.14.7. 
     Wastes at the Hanford Site are generated by both facility operations and environmenta
activities.  Facility operations include nuclear and non-nuclear research, materials testi
analysis, high-level waste stabilization, and nuclear fuel storage, manufacturing, repair 
general office work.  They also include operation of all waste management facilities for t
disposal of Hanford wastes, as well as any waste shipped to Hanford for storage or disposa
restoration operations include remediation (identifying and arranging for the cleanup of i
and  decontamination and decommissioning of surplus facilities. 
     Wastes and materials handled at the Hanford Site are described in subsections 4.14.1 
wastes and materials have been classified as high-level waste (discussed in detail in subs
transuranic waste (discussed in detail in subsection 4.14.2), mixed low-level waste (discu
subsection 4.14.3), low-level waste (discussed in detail in subsection 4.14.4), hazardous 
detail in subsection 4.14.5), industrial solid waste (discussed in detail in subsection 4.
materials (discussed in detail in subsection 4.14.7).  Table 4.14-1 shows expected waste d
year 2000, including the expected disposition. 
     The total amount of waste generated and disposed of at the Hanford Site has been, and
through the efforts of the pollution prevention and waste minimization programs at the sit
Minimization (and Pollution Prevention) Program is an ambitious program aimed at source re
substitution, recycling, surplus chemical exchange, and waste treatment.  The program is t
Executive Order 12780, DOE orders, RCRA, and EPA guidelines.  All wastes on the Hanford Si
radioactive, mixed, hazardous and non-hazardous regulated wastes are included in the Hanfo
Program. 
Table 4.14-1.  Baseline waste quantities as of the year 2000 at Hanforda.  
                    Annual disposal Annual disposal                Total annual           
                    volume from     volume from                    disposal volume        
                    stabilization   stabilization                  from all waste         
                    operations      of stored wastes               stabilization          
                    wastes (m3/yr)  (m3/yr)                        (m3/yr)                
Waste identification                                                                      
High-level waste    0               240                            240c                   
  solidb                                                                                  
Transuranic waste   0               170                            170c                   
  solide                                                                                  
Low-level waste     13,000          7,000                          20,000                 
  solidg                                                                                  
Mixed waste         300             0                              300                    
  solidg                                                                                  
Hazardous waste     100             0                              100                    
  liquid and solid                                                                        
Other waste                                                                               
  nonhazardous                                                                            
   liquid           2,000,000       10,000,000                     12,000,000             
   solid            38,000          0                              38,000                 
  sewage                                                                                  
   liquidh          210,000         0                              210,000                
   solidi           4               0                              4                      
                                    
a.  Baseline values are projected from 1988 data.  
b.  Liquid high-level waste (HLW) is held in interim storage and then processed to a solid
c.  The baseline value is taken from 1988 data for planned future activities.  
d.  These wastes are targeted for disposal at a federal repository.  



e.  Liquids containing transuranics are processed as HLW.  
f.  These wastes are targeted for disposal at WIPP.  
g.  Solidified or absorbed-liquid-waste quantities are included in the solid waste quantit
h.  Liquid effluents from sewage treatment operations.  
i.  Solids from sewage treatment operations. 
     Reductions in the volumes of radioactive wastes generated have been achieved through 
intensive surveying, waste segregation, recycling, and use of administration and engineeri
examples of waste reduction follow: 
     -    Waste minimization efforts have reduced the volume of waste water discharged to 
          the 300 Area by more than 5,600 cubic meters (>1.5 mil- 
          lion gallons) per day.  By the end of 1992, 
          waste reduction efforts had reduced liquid waste by more than 22,000 cubic meter
          gallons) (Woodruff and Hanf 1993). 
           
     -    In 1991, 440,645 kilograms (971,440 pounds) of ferrous metals, 49,323 kilograms 
          of nonferrous metals, 275 cubic meters (9,076 cubic feet) of wood scrap, and 136
          (299,993 pounds) of scrap paper were recycled.  During 1992, approximately 181,4
          (400,000 pounds) of paper were recycled (Woodruff and Hanf 1993). 
           
     On-going projects include packaging reduction, waste minimization design, and technol
     Databases are used at the Hanford Site to track and manage waste management informati
have been screened to ensure that the information supplied is supported by official databa
public documents.  Although the most reliable data available have been used to quantify an
volumes, past waste volumes are imprecise and may be subject to change as characterization
waste is undertaken and completed. 
 
 

4.14.1 High-Level Waste 

     High-level radioactive waste is defined in the Nuclear Waste Policy Act of 1982 (PL 9
highly radioactive material resulting from the reprocessing of SNF, including liquid waste
reprocessing and any solid material derived from such liquid waste that contains fission p
concentrations; and (B) other highly radioactive material that the [Nuclear Regulatory Com
with existing law, determines by rule requires permanent isolation." 
     High-level waste at Hanford was generated from the reprocessing of production reactor
recovery of plutonium, uranium, and neptunium for defense and other national programs of s
irradiated targets.  Radioactive waste generated on the Hanford Site from 1988 through 199
2. 
 
 

4.14.1.1 Historic Overview. Until recently, the primary mission of the Hanford Site was production of 

special nuclear material for defense purposes.  Since 1943, the Hanford Site has been invo
reactor fuel elements, operation of production reactors, 
Table 4.14-2.  Radioactive waste generated on the Hanford Site from 1988-1990 in kilograms
waste). 
Calendar Year   Low-Level Waste                  Transuranic Waste          High-Level Was
1988            3,800,000                        21,900                     0  
1989            8,300,000                        27,200                     0  
1990            3,600,000                        24,500                     0  
                                    
Source:  DOE 1991. 
processing of irradiated fuel, separation and extraction of plutonium and uranium, prepara
metal, and decontamination and decommissioning activities.  Between 1943 and 1964, 149 sin
built to store liquid radioactive wastes.  No new wastes have been added to these tanks si
liquid waste originally stored in the single-shell tanks has been transferred to some of t
double-shell tanks for safer storage (DOE 1993c). 
     High-level waste has been accumulating at Hanford since 1944.  Most of these high-lev
undergone one or more treatment steps (e.g., neutralization, precipitation, decantation, o
eventually require incorporation into a stable, solid medium (e.g., glass) for final dispo
     Between 1956 and 1990, the Plutonium and Uranium Recovery through EXtraction (PUREX) 



irradiated reactor fuel to extract plutonium and uranium (DOE 1982).  The wastes from the 
in double-shell tanks after 1970, and are the second high-level waste stream (DOE 1993c).
     Cesium and Strontium Capsules:   From 1968 to 1985, most of the high-heat emitting nu
and cesium-137, plus their daughters) were extracted from the old tank waste, converted to
fluoride and cesium chloride), placed in double-walled metal cylinders (capsules) about 50
inches) in length and 5 centimeters (2 inches) in diameter, which were stored in the Waste
Storage Facility in water-filled pools (DOE 1993d). 
 
 

4.14.1.2 Current Status. There are two high-level waste streams at Hanford: the single-shell tank 

wastes and double-shell tank PUREX aging wastes.  All wastes contained in double-shell tan
of high-level wastes, transuranic waste, and several low-level wastes, and are managed as 
level waste.  The single-shell tank wastes make up 95 percent of the Hanford Site high-lev
1993c).  
     There are currently 164,000 cubic meters (214,500 cubic yards) of wastes in the singl
are managed as high-level waste.  The waste is multi-phased: most is sludge with interstit
the form of crystalline solids, and there are some supernatant liquids present in the tank
92,000 cubic meters (120,000 cubic yards) of PUREX wastes in the double-shell tanks (DOE 1
     No known treatment is currently possible for these two waste streams, although it is 
level wastes in the Hanford Waste Vitrification Plant, for which construction is scheduled
an operational start date in 2009 (DOE 1993c).  
     No high-level wastes are expected to be generated in 1995 from SNF management activit
     Cesium and Strontium Capsules:  The total number of cesium capsules produced is 1,577
1993, the number of known dismantled cesium capsules is 249; these have been put to benefi
expected to be returned.  The total number of remaining capsules requiring disposal is 1,3
remaining capsules, 959 are in storage at Hanford, and 369 capsules have been leased for b
these capsules developed a small leak, and others have shown signs of bulging, so current 
leased capsules back to the Hanford Site (DOE 1993d). 
     The total number of strontium capsules produced is 640.  As of August 19, 1993, the n
dismantled strontium capsules is 35; these have been put to beneficial use and are not exp
total number of remaining capsules requiring disposal is 605.  Of the 605, 601 are in stor
been leased offsite for beneficial use.  
     Therefore, at present 1,328 cesium capsules (2.47 cubic meters - 3.23 cubic yards) an
capsules (1.08 cubic meters - 1.41 cubic yards) require storage.  Nine-hundred and fifty-n
605 strontium capsules are stored in pools of water in the Waste Encapsulation and Storage
will be stored at Hanford until they can be transported to a proposed national repository 
 
 

4.14.2 Transuranic Waste 

     Transuranic waste is defined in the Atomic Energy Act of 1954 (42 U.S.C. 2014[ee]) as
contaminated with elements that have an atomic number greater than 92, including neptunium
and curium, and that are in concentrations greater than 10 nanocuries per gram, or in such
the Nuclear Regulatory Commission may prescribe to protect the public health and safety."
     Transuranic waste is primarily generated by research and development activities, plut
weapons manufacturing, environmental restoration, and decontamination and decommissioning.
waste exists in solid form (e.g., protective clothing, paper trash, rags, glass, miscellan
equipment).  Some transuranic waste is in  
liquid form (sludges) resulting from chemical processing for recovery of plutonium or othe
 
 

4.14.2.1 Historic Overview. Prior to 1970 all DOE-generated transuranic waste was disposed of onsite 

in shallow, unlined trenches.  From 1970 to 1986, transuranic wastes were segregated from 
disposed in trenches designated for retrieval.  Since 1986 all transuranic waste has been 
retrievable storage pending shipment and final disposal in a permanent geologic repository
 
 



4.14.2.2 Current Status. Currently, all transuranic wastes are stored in above-grade storage 

facilities in the Hanford Central Waste Complex and Transuranic Waste Storage and Assay Fa
ship the stored transuranic waste to the Waste Isolation Pilot Plant near Carlsbad, New Me
The inventory of transuranic wastes is given in Table 4.14-3. 
 
 

4.14.3 Mixed Low-Level Waste 

     Mixed low-level waste is defined as mixtures of low-level radioactive materials and (
physically) hazardous wastes.  Typically, mixed low-level waste includes a 
Table 4.14-3.  Transuranic waste inventory through 1991a. 
Disposition of TRU Waste      Mass of TRU Nuclides (kilograms)   Volume  
                                                                 (cubic meters)  
                                                                   
Buried Waste                  346                                109,000b  
Retrievable Storage           480                                10,200   
                                    
a.  Source:  DOE 1992d, Figures 3.3-3.6.  
b.  This number includes soils contaminated with TRUs. 
variety of contaminated materials, including air filters, cleaning materials, engine oils 
residues, photographic materials, soils, building materials, and decommissioned plant equi
 
 

4.14.3.1 Historic Overview. Between 1987 and 1991, 16,745 cubic meters (21,902 cubic yards) of mixed 

low-level waste were buried at the Hanford Site (between 1944 and 1986, no differentiation
level and low-level mixed wastes); all buried low-level wastes from that period are report
subsection 4.14.4).  Another 4,225 cubic meters (5,526 cubic yards) of mixed waste has bee
storage in the Central Waste Complex, located in the 200-West Area (DOE 1993d). 
     The Hanford Site also receives defueled submarine reactor compartments, which are con
and lead.  These compartments are managed as mixed waste.  Several compartments are receiv
in a trench in the 200-East Area (DOE 1993b). 
 
 

4.14.3.2 Current Status. In 1992, 56,245 kilograms (124,000 pounds) of mixed low-level waste were 

generated.  The 78 mixed low-level waste streams at Hanford make up 85,000 cubic meters (1
waste (101,314,863 kilograms - 223,361,010 pounds).  Ninety-six percent of the total is be
in the form of mostly aqueous liquid in the double-shell tanks.  One stream (double-shell 
waste) accounts for 40,000 cubic meters (52,318 cubic yards) of the mixed low-level wastes
the double-shell tank Double-Shell Slurry Feed, double-shell tank Complex Concentrate and 
Double-Shell Slurry make up another 34,500 cubic meters (45,124 cubic yards).  Three mixed
related to the 183-H Solar Evaporation Basin cleaning made up 2,500 cubic meters (3,270 cu
These inorganic sludge/particulate wastes have been neutralized and treated for packaging 
     It is expected that of all the mixed low-level wastes at Hanford, 49 percent cannot b
technology is modified or verified.  The remaining 51 percent is to be proc- 
essed through the 242A-Evaporator (a 
closed system in which distillates are passed through an ion-exchange system to remove ces
     In 1992, eight defueled submarine reactor compartment disposal packages were received
94 of the 200-East Area Low-Level Waste Burial Grounds (Woodruff and Hanf 1993).  The Nava
Program will prepare an EIS for their proposal to bury additional reactor compartments at 
1993, there were a total of 35 submarine reactor compartments stored in Trench 94. 
     Mixed low-level wastes generated in 1995 from SNF management activities will total 0.
cubic yards). 
 
 

4.14.4 Low-Level Waste 



     Low-level radioactive waste is defined in the Nuclear Waste Policy Act of 1982 (PL 97
material that (A) is not high-level radioactive waste, spent nuclear fuel, transuranic was
material...; and (B) the [Nuclear Regulatory Commission], consistent with existing law, cl
radioactive waste."  By-product material is defined in the Atomic Energy Act of 1954 [42 U
any radioactive material (except special nuclear material) yielded in or made radioactive 
radiation incident to the process of producing or utilizing special nuclear material, and 
wastes produced by the extraction or concentration of uranium or thorium from any ore proc
source material content." 
     Commercial fuel low-level waste can be generated by fuel fabrication and reactor oper
waste also results from commercial operations by private organizations that are licensed t
materials.  These include institutions engaged in research and various medical and industr
low-level waste is also generated by DOE environmental restoration activities.  Other low-
generated in future years by routine decommissioning and decontamination operations. 
 
 

4.14.4.1 Historic Overview. From 1944 to 1991, approximately 558,916 cubic meters (731,034 cubic 

yards) of low-level waste was buried at Hanford (DOE 1993d).  Between 1944 and 1986, no di
between low-level and low-level mixed wastes - all data from that period are reported in t
cubic meters (170 cubic yards) was placed into storage. 
     U.S. Ecology operates a licensed commercial low-level waste burial ground at Hanford 
leased to the State of Washington.  Although physically located on the Hanford Site, it is
the Hanford facility.   The site area is 40 hectares (99 acres), of which 29.5 hectares (7
usable, with 11.9 hectares (29.4 acres) used by the end of 1991.  Through 1991 338,500 cub
yards) of low-level wastes had been disposed of at this site (DOE 1992d). 
 
 

4.14.4.2 Current Status. Solid low-level waste currently is placed in unlined, near-surface trenches 

at the 200-Area Low-Level Waste Burial Grounds.  Onsite sources at the Hanford Site genera
meters of low-level waste in 1992.  Table 4.14-4 lists quantities of radioactive materials
Site from offsite generators over 5 years.  The site continues to receive low-level waste 
for disposal.  Major sources of this waste have been the Puget Sound Naval Shipyard in Was
haven 
National Laboratory in New York, and Lawrence Berkeley Laboratory in California. Other poi
DOE facilities at nuclear power stations in Shippingport, Pennsylvania; Bechtel in Albany,
in Charleston, Rhode Island (DOE 1993d).  The U.S. Ecology commercial low-level burial gro
operate. 
Table 4.14-4.  Offsite low-level waste receipts summary (from 1987 through 1991).   
Year                           Volume (m3)                        Activity (curies)  
                                                                    
1987                           7,000                              68,000  
1988                           5,000                              107,000  
1989                           600                                1,500  
1990                           5,500                              240,000  
1991                           5,300                              489,000  
                                    
a.  Source:  Draft Environmental Restoration and Waste Management Fiscal Year 1993 Site-Sp
Richland Field Office (DOE 1993d).  (Does not include waste quantities received at the U.S
burial ground.) 
     In 1995, 174.5 cubic meters (228.3 cubic yards) of low-level wastes will be generated
activities.  Of this amount, 167.2 cubic meters (218.7 cubic yards) are contact handled, a
cubic yards) are remote handled.  
 
 

4.14.5 Hazardous Waste 

     Hazardous waste is defined in the State of Washington Dangerous Waste Regulations (WA
waste designated by 40 CFR Part 261 and regulated as hazardous wastes by the EPA.  The Sta
designates wastes as either "dangerous waste" or "extremely hazardous waste."  Hazardous w



during normal facility operations and environmental restoration activities at the Hanford 
     Mixed wastes are wastes that contain both hazardous waste (regulated under the Resour
Recovery Act) and radioactive waste (regulated under the Atomic Energy Act).  The followin
material production and site restoration activities have generated or may generate mixed w
     -    fabrication of reactor fuel elements 
     - operation of the production reactors 
     - processing of irradiated fuel 
     - separation and extraction of plutonium and uranium 
     - preparation of plutonium metal 
     - environmental restoration (i.e., soil and groundwater cleanup) 
     - research and development support projects 
     - maintenance and operations support. 
                                
Table 4.14-5.  Hazardous waste generated on the Hanford Site from 1988 through 1992 (inclu
Calendar year       Hazardous waste                Mixed waste (t)        Total (t)  
                    (t)  
                                                                            
1988                80,000                         25,000                 105,000   
1989                66,000                         9400                   75,000  
1990                780                            12,000                 13,000  
1991                330                            4600                   4900  
1992                620                            3400                   4000  
                                                                                 
     Tank wastes constitute 99 percent of the mixed wastes at the Hanford Site.  The Hanfo
233,689 cubic meters (305,654 cubic yards) of mixed wastes stored in these tanks:  145,952
cubic yards) of high-level waste, 3,935 cubic meters (5,147 cubic yards) of mixed transura
cubic meters (110,917 cubic yards) of mixed low-level waste.  These wastes consist of 108 
(2 high-level waste, 22 mixed transuranic waste, and 84 mixed low-level waste).  Of the 10
streams, 97 are still being generated.  Additional environmental restoration waste streams
numbers and types remain to be determined (DOE 1993c). 
     The Resource Conservation and Recovery Act components of mixed waste at the Hanford S
following listed wastes: D002B (alkaline liquids, 22 streams), D006B (cadmium, 29 streams)
streams), D008B (lead, 30 streams), and F003 (nonchlorinated solvents, 30 streams).  Waste
the separations and extraction processes that were used to produce special nuclear materia
 
 

4.14.5.1 Historic Overview. In the past, hazardous waste generated at Hanford was either shipped 

offsite, recycled, or treated onsite.  Hazardous waste was also disposed of onsite (e.g., 
burial grounds, or discharged to cribs or directly to the soil).  For example, from 1943 t
pipe-cleaning operation were discharged to the soil through two side-by-side cribs in an a
Bluffs townsite.  From 1955 through 1973, approximately 379-2,271 cubic meters (100,000-60
organic liquids, including carbon tetrachloride, were discharged to the soil in the 200-We
containing approximately 19 cubic meters (5,000 gallons) of organic solvent (primarily hex
618-9 burial ground north of the 300 Area.  Many of these disposal sites have been or will
remediated under CERCLA (DOE 1993d). 
 
 

4.14.5.2 Current Status. As of March 15, 1993, the Hanford Site contained 64 interim status treatment, 

storage, or disposal units.  Present plans are that final RCRA permits will be sought for 
status treatment, storage, or disposal units.  Thirty-four units will be closed under inte
will be dispositioned through other regulatory options.  Future circumstances may cause th
The treatment, storage, or disposal units within the Hanford facility include, but are not
systems, surface impoundments, container storage areas, waste piles, landfills, and miscel
RCRA permits, such as research, development, and demonstration permits (for example, the 2
Treatment Facility), are also being pursued (DOE 1993d). 
     The principal present waste management practice for newly generated nonradioactive ha
ship it offsite for treatment, recycling, recovery, and/or disposal.  The Nonradioactive D
Facility (616 Building) and the 305-B Waste Storage Facility are the only active facilitie
hazardous waste (other than less than 90-day storage areas) (DOE 1992d, 1993d), other than
containing mixed and one containing nonradioactive waste) stored in the 222-S laboratory c



     Hazardous wastes generated in 1995 from SNF management activities will total 2.2 cubi
yards). 
 
 

4.14.6 Industrial Solid Waste 

     Solid wastes are generated in all areas of the Hanford Site.  Nondangerous solid wast
following nonradioactive, nonhazardous wastes: 
     (a)  construction debris, office trash, cafeteria waste/garbage, empty containers, an
          materials, medical waste, inert materials, bulky items such as appliances and fu
          solidified filter backwash and sludge from the treatment of river water, failed 
          equipment and tools, air filters, uncontaminated used gloves and other clothing,
          chemical precipitates such as oxalates 
           
     (b)  nonradioactive friable asbestos (regulated under the Clean Air Act) 
           
     (c)  ash generated from powerhouses 
           
     (d)  nonradioactive demolition debris from decommission projects. 
           
 
 

4.14.6.1 Historic Overview. Both prior to and after establishment of the reservation, a number of 

landfills have been used on the Hanford Site for solid waste disposal, including the Horn 
Original Central, White Bluffs, East White Bluffs, Wahluke Slope and Hanford Townsite Land
     The active Hanford Site Solid Waste Landfill, located in the 200-Area, began operatio
Nondangerous wastes in category (a) above are buried in the solid waste section of the Sol
located in the 200-Area.  Nonradioactive friable asbestos is buried in designated areas at
Landfill.  The nonradioactive dangerous waste section of the landfill was closed to chemic
closed to asbestos in May 1988.  Ash generated at powerhouses in the 200-East and 200-West
designated sites near those powerhouses.  Demolition waste from 100-Area decommissioning p
situ or in designated sites in the 100 Areas (Woodruff and Hanf 1993; WHC 1993b).  Solid w
the City of Richland landfill. 
 
 

4.14.6.2 Current Status. In 1992, 22,213 cubic meters (29,054 cubic yards) of solid waste and 1,017 

cubic meters (1,330 cubic yards) of asbestos were deposited in the solid waste section of 
Pit 10 was opened for disposal of inert material as defined in Washington Administrative C
total of 11,389 cubic meters (14,986 cubic yards) were disposed of there.  A summary of th
at the Hanford Site from 1973 through 1992 is shown in Table 4.14-6.  The landfill is curr
closure in 1997 (WHC 1993b).  Quantities of solid waste disposed of at the City of Richlan
available.  
 
 

4.14.7 Hazardous Materials 

     A hazardous chemical is any chemical that poses a physical or health hazard [as defin
1900.1200(c)].  The Emergency Planning and Community Right-to-Know Act sets forth reportin
and Tier 2) that provide the public with information on hazardous chemicals to enhance com
chemical hazards and facilitate the development of state and local emergency response plan
Table 4.14-6.  1973-1992:  Historical annual volume of onsite buried solid sanitary waste 
Waste Type    Volume (m3/year)  
              73-81   82      83      84      85       86              87       88       8
Construction  4,149   5,819   9,494   10,378  10,789   14,254          14,316   12,842   1
Debrisa 
Metalsb       1,383   1,940   3,165   3,459   3,596    4,751           4,772    4,281    4



Paper         5,658   7,936   12,946  14,151  14,712   19,437          19,522   17,512   1
Miscellaneousc1,383   1,940   3,165   3,459   3,569    4,751           4,772    4,281    4
Total         12,573  17,635  28,770  31,447  32,694   43,193          43,382   38,916   3
                                    
a.  Construction Debris:  Volume is calculated based on disposal volume (excluding asbesto
    debris 33 percent; Metals 11 percent, Paper 45 percent, Miscellaneous Waste 11 percent
b.  Metals:  See note b above.  Category consists of large bulky items such as appliances 
c.  Miscellaneous:  Category includes garbage, packaging, empty containers, medical waste 
 
 

4.14.7.1 Historic Overview. Hazardous chemicals are used throughout the Hanford Site in facility and 

environmental restoration operations.  The types of chemicals in inventory onsite tend to 
Hanford's mission involves mainly remediation and decontami- 
nation and decommissioning (as opposed to production 
or processing).  The amount of chemicals actually onsite changes from day to day, and ther
keep a real- time inventory of the quantity of chemicals onsite at any one time.  Also, th
chemicals used onsite that eventually become hazardous waste cannot be determined. 
 
 

4.14.7.2 Current Status. The Hazardous Materials Inventory Database currently being used to generate 

Tier 2 data indicates that approximately 1484 hazardous chemicals are reported in inventor
on the Hanford Site.  These 1484 chemicals are contained in approximately 2926 different h
weights that range from less than 0.5 kilograms (one pound) to a maximum inventory of 35,6
(78,614,420 pounds). 
     The DOE has prepared chemical inventory reports required by the Emergency Planning an
Know Act since 1988 (for calendar year 1987).  In 1992 the Emergency Planning and Communit
reporting threshold was exceeded for 53 hazardous chemicals. 
 
 
 
 
 
 
 
 
 
 

5. ENVIRONMENTAL CONSEQUENCES 

      Descriptions of analyses for various potential environmental 
consequences as a result of implementing 1) No Action, 2) Decentralization, 3) 
1992/1993 Planning Basis, 4) Regionalization, and 5) Centralization 
Alternatives for interim storage of SNF for the Hanford Site are presented in 
the following subsections.  By and large these discussions are at the program- 
matic level because in many cases specific alternative treatments and 
locations, particularly for new facilities, have not been identified for the 
Hanford Site.  
 
 

5.1 Overview 

      An overview of the various alternatives and a brief summary of potential 
environmental consequences of interest are provided in the following 
subsections.  For purposes of this programmatic analysis, all new facilities 
were assumed to be constructed in a quarter section of land adjacent to the 
200-East Area; commitment of that amount of land within the industrialized 



200 Areas would be consistent with the site mission and would not represent a 
conflict on land use.  Up to 15 percent of that area would be disturbed during 
construction of storage and support facilities where required.  A survey of 
the area described revealed no threatened and endangered species or cultural 
resources.  Routine operations under any of the alternatives would not add 
significantly to current occupational or near-zero public exposure to 
radiation.  Although not quantified, no significant additions to current 
releases of criteria pollutants or other hazardous materials would be expected 
from implementing any of the alternatives.  However, such implementation 
requires a small increase in Hanford's electrical power consumption; the 
largest increase would be less than 1.5 percent.  The influx of workers would 
probably increase competition for desirable housing and strain teacher/student 
ratios in some local school districts, the extent of which (although small in 
any case) would depend on the option chosen. 
 
 

5.1.1 No Action Alternative 

      The No Action Alternative identifies the minimum actions  deemed 
necessary for continued safe and secure storage of SNF at the Hanford Site.  
Upgrade of the existing facilities would not occur other than as required to 
ensure safety and security.  No receipt of fuels from offsite would occur.  No 
research and development would take place; however, characterization of fuel 
would continue to establish a safety envelope for extended interim storage, 
fuel would be containerized at the 105-KE Basin, and the first 10 dry storage 
casks would be procured for FFTF fuel. 
      Results presented in the Hanford Site Environmental Report for 1992 
(Woodruff and Hanf 1993) suggest that under normal conditions no significant 
environmental effects would be associated with the No Action Alternative.  For 
example, the radiation dose to the maximally exposed individual in the Hanford 
environs from all Hanford sources was calculated to have been 0.02 mrem and 
the collective population dose was 0.8 person-rem during 1992.  Continued 
storage of SNF contributed only a small portion of those doses.  No health 
effects would be expected as a result of such small doses.  For perspective, 
the Hanford Site doses for 1992 may be compared to annual individual doses of 
300 mrem and an annual collective dose of about 100,000 person-rem from 
natural background radiation.  
 
 

5.1.2 Decentralization Alternative 

      The Decentralization Alternative would consider additional facility 
upgrades over those considered in the No Action Alternative, specifically, new 
wet storage (for defense production fuel only) or dry storage facilities, fuel 
stabilization via shear/leach/calcination or shear/leach/ solvent extraction,  
with research and development activities to support SNF management. 
      Impacts from storage prior to implementation of new wet or dry storage 
or fuels stabilization would not differ from those indicated for the No Action 
Alternative.  In the event new storage facilities are selected some impacts 
would be associated with construction of those facilities.  A proposed site 
has been identified comprising one-quarter section of land adjacent to the 
200-East Area where any new facilities associated with SNF storage or 
stabilization that might be necessary would be assumed to be built.  The area 
has been surveyed both for threatened and endangered species and for the 
presence of cultural resources; none were found.  However, one federal 
candidate species, the loggerhead shrike, and one state candidate species, the 
sage sparrow, were seen.  Use of this area is consistent with the Hanford 
mission and would impact no threatened or endangered biota.  Construc- 
tion would take place on up to 15 percent of the selected site.  Construction 
activities would result in dust generation and various amounts of pollutants 
released from diesel-fueled equipment; however, concentrations at points of 



public access are expected to be well below  permissible levels.  Impacts 
associated with SNF storage would be expected to be less than those in the 
No Action Alternative. 
      Research and development of technologies for SNF stabilization would be 
undertaken in existing hot cell facilities in the 300 Area.  Although not 
examined in detail for this programmatic analysis, no important environmental 
consequences have resulted from work in these facilities and none would be 
anticipated for development activities related to fuel processing. 
 
 

5.1.3 1992/1993 Planning Basis Alternative 

      The 1992/1993 Planning Basis Alternative differs from the 
Decentralization Alternative only in that TRIGA fuel currently stored at the 
Hanford Site would be shipped to INEL for storage.  The storage and 
stabilization options identified for the Decentralization Alternative are also 
assumed for the 1992/93 Planning Basis Alternative and that discussion is not 
repeated here.  The potential impacts of transportation of TRIGA fuel to INEL 
are covered in Appendix I. 
 
 

5.1.4 Regionalization Alternative 

      The Regionalization Alternative as it applies to the Hanford Site 
contains the following options: 
      A)  All SNF, except defense production SNF, would be sent to INEL. 
           
      B1) All SNF west of the Mississippi River, except Naval SNF would be 
          sent to Hanford. 
           
      B2) All SNF west of the Mississippi River and Naval SNF would be sent to 
          Hanford. 
           
      C)  All Hanford SNF would be sent to INEL or Nevada Test Site (NTS). 
           
      Facilities and features of Regionalization A would be the same as those 
described for Hanford defense production fuel in the Decentralization 
Alternative.  The facilities and features for all other Hanford SNF would be 
very similar to those described for that spent nuclear fuel in the 
Centralization Minimum Alternative. 
      Facilities and features of Regionalization B1 and B2 options would be 
incremental to those described for the Decentralization Alternative and would 
be similar, but not identical, to those described in the Centralization 
Maximum Alternative.  
      Facilities and features of Regionalization C would be equivalent to 
those described for the Centralization Minimum Alternative. 
 
 

5.1.5 Centralization Alternative 

      Two options exist at the Hanford Site for the Centralization 
Alternative:  1) shipment of all fuel within the DOE complex to the Hanford 
Site for management and storage, and 2) shipment of all fuel off of the 
Hanford Site.  In the former option, dry storage of all fuel sent to the 
Hanford Site from offsite would be assumed.  A facility equivalent to the 
decentralization sub-options would be assumed for processing of SNF prior to 
storage; fuel received from offsite would have been stabilized for dry storage 
prior to receipt.  The consequences of implementing this option would be 
larger than those of the Decentralization Alternative.  In the option of 
transferring all Hanford fuel to another site, a fuel stabilization and 



packaging facility would need to be constructed to prepare existing fuel for 
shipment.  
 
 

5.2 Land Use 

      Implications of implementing the alternatives for interim storage of SNF 
on land use at the Hanford Site are discussed in the following subsections. 
 
 

5.2.1 No Action Alternative 

      No new SNF facilities would be built at the Hanford Site; thus, land use 
patterns would remain as described in Section 4.2 and have no impact on the 
existing environment.  The Hanford Site would remain a federal facility 
dedicated to nuclear research and development and environmental cleanup.  
Other continuing activities would include waste management, commer- 
cial power production, ecological research, and wildlife management, as described in 
Section 4.2. 
 
 

5.2.2 Decentralization Alternative 

      This alternative would require the construction of an SNF facility for 
fuel management and storage.  Most SNF from the Hanford Site would be stored 
at that facility. 
      Historically, the Hanford Site has been used for nuclear materials 
production.  The construction and operation of an SNF facility would be 
consistent with this historical use.  Off-site land use would not be affected 
by construction and operations of an SNF facility, except to the extent that 
some undeveloped lands probably would be developed for worker housing.  Such 
development would be subject to local land use and zoning controls, which vary 
by jurisdiction.  No project facilities would be located offsite. 
      No direct or indirect effects would occur to wildlife refuges on the 
Hanford Site because SNF activities would not be close to these areas.  
Similarly, no direct or indirect effects would occur to the Columbia River.  
Although construction at the SNF site would disturb native vegetation (Section 
5.9.1), on up to 7 hectares (18 acres) of the 65-hectare (160-acre) site, this 
would involve only a small part of similar natural habitat at Hanford.  The 
use of Hanford as a National Environmental Research Park would not be 
significantly affected. 
      No impacts requiring mitigation would occur to land uses a result of 
construction or operation of an SNF facility at the Hanford Site. 
 
 

5.2.3 1992/1993 Planning Basis Alternative 

      The 1992/1993 Planning Basis Alternative differs from the 
Decentralization Alternative only in that TRIGA fuel currently stored at the 
Hanford Site may be shipped to INEL for storage.  Thus, land use would be 
essentially the same as in the Decentralization Alternative.  Although 
construction at the SNF site would disturb native vegetation (Sec- 
tion 5.9.1), on up to 7 hectares (18 acres) of the 65-hectare (160-acre) site, this would
involve only a small part of similar natural habitat at Hanford.  The use of 
Hanford as a National Environmental Research Park would not be significantly 
affected. 
 
 



5.2.4 Regionalization Alternative 

      Construction of facilities in support of the Regionalization Alternative 
as it applies to the Hanford Site would result in the following disturbance of 
native vegetation and land use commitments: 
      A)  From about 2 to 7 hectares (6 to 18 acres) when all SNF, except 
          defense production SNF would be sent to INEL. 
           
      B1) From about 14 to 17 hectares (36 to 43 acres) when all SNF west of 
          the Mississippi River, except Naval SNF would be sent to Hanford. 
           
      B2) From about 24 to 27 hectares (61 to 68 acres) when all SNF west of 
          the Mississippi River and Naval SNF would be sent to Hanford. 
           
      C)  From about 2 to 5 hectares (6 to 12 acres) when all Hanford SNF 
          would be sent to INEL or NTS.  
           
      These areas involve only a small part of similar natural habitat at 
Hanford.  The use of Hanford as a National Environmental Research Park would 
not be significantly affected. 
 
 

5.2.5 Centralization Alternative 

      If Hanford is selected as the site for implementing the Centralization 
Alternative, the SNF facility and its support facilities (including a new 
Expended Core Facility) would be constructed.  The impacts of such 
construction would be essentially the same as those presented for the 
Decentralization Alternative.  Although construction at the SNF site would 
disturb native vegetation (Section 5.9.1) on up to 37 hectares (93 acres) of 
the 65-hectare (160-acre) site, this would involve only a small part of 
similar natural habitat at Hanford.  In addition to the above total, new 
construction would also include construction of a new Expended Core Facility 
for fuel from the Naval Nuclear Propulsion Program.  The use of Hanford as a 
National Environmental Research Park would not be significantly affected. 
      If Hanford is not selected as the site for centralization of SNF, an SNF 
stabilization and packaging facility would be built to prepare the fuel for 
transport offsite.  This facility would have somewhat smaller construction 
requirements than would be required for storage of all DOE SNF at Hanford.  
The land use impacts would be similar to those described for the 
Regionalization option C. 
 
 

5.2.6 Effects of Alternatives on Treaty or Other Reserved Rights of Indian 

Tribes and Individuals 
      The Yakama Indian Nation and the Confederated Tribes of the Umatilla 
Indian Reservation acquired certain rights and privileges in the 1855 treaty.  
These rights and privileges are also claimed by the Wanapum Tribe.  In Article 
III, of the 1855 treaty it states that "The exclusive right of taking fish in 
all streams, where running through or bordering said reservation, is further 
secured to said confederated tribes and bands of Indians, as also the right of 
taking fish at all usual and accustomed places, in common with citizens of the 
Territory, and of erecting temporary buildings for curing them; together with 
the privilege of hunting, gathering roots and berries, and pasturing their 
horses and cattle upon open unclaimed land.(a)" 
      Although access to the Hanford Site has been restricted, tribal members 
have expressed an interest in renewing their use of these resources in 
accordance with the Treaty of 1855, and the DOE is assisting them in this 
effort.  In keeping with this effort, each of the alternatives would provide 
for the rights and privileges identified in the treaty: 



      -   Taking Fish - The alternatives considered in this document would not 
          reduce access to fishing locations on the Hanford Site. 
           
      -   Hunting, Gathering Roots and Berries, and Pasturing Livestock - The 
          No Action Alternative would not further reduce the areas potentially 
          available for hunting, gathering roots and berries, or pasturing 
          livestock.  All existing fenced areas assigned for SNF storage and a 
          suitable buffer zone would likely remain unavailable for these 
          activities.  All other alternatives would require the construction 
          of new facilities.  This would further reduce the land base 
          available for hunting, gathering, and pasturing.  This impact could 
          be on the order of 18 acres. 
           
 
 

5.3 Socioeconomics 

      The following section describes the socioeconomic impacts of the SNF 
project at the Hanford Site.  For the analysis, a ten-county region of 
influence was identified.  While the region of influence covers the counties 
of Adams, Benton, Columbia, Franklin, Grant, Walla Walla, and Yakima in the 
state of Washington; and Morrow, Umatilla, and Wallowa counties in 
-------------------------------------------------------------------------- 
a. These treaty rights and priviledges are subject to diverse interpre- 
tations. None of the lands contemplated for use for SNF processing 
and/or storage at Hanford were on "open unclaimed land" when the  
government established the Hanford Site.  
------------------------------------------------------------------------- 
the state of Oregon, the majority of the impacts would be confined to the 
Benton-Franklin County region and the Tri-Cities (Richland, Kennewick, and 
Pasco) (see Figure 4-2). 
      The socioeconomic impacts are classified in terms of direct and 
secondary effects.  Changes in Hanford employment and expenditures are 
classified as direct effects, while changes that result from Hanford regional 
purchases, nonpayroll expenditures, and payroll spending by Hanford employees 
are classified as secondary effects.  The total socioeconomic impact within 
the region is the sum of the direct and secondary effects. 
      Estimates of total employment impacts were calculated using the Regional 
Input-Output Modeling System developed for the Hanford region of influence by 
the U.S. Bureau of Economic Analysis.  This assessment reports the changes in 
employment and earnings based on historic data, which indicate that 93 percent 
of Hanford employees reside in the Benton-Franklin county area.  Table 4.3-1 
in Section 4.3 presents the baseline projections from which comparisons can be 
made. 
      All employment comparisons are made relative to the regional employment 
projections and not current Hanford Site employment projections.  While a 
down-turn in Hanford Site employment is anticipated, the extent of the down- 
turn is unknown.  The effect of such a down-turn on the region's employment 
projection used in this analysis is expected to be minimal because the 
regional projection, released in 1992, assumed a more stable rate of growth 
than the actual "boom" experienced in recent years.  
 
 

5.3.1 No Action Alternative 

      Under the No Action Alternative, only the minimum actions required for 
continued safe and secure storage of SNF would occur.  No new facilities would 
be constructed, and only minimal facility upgrades would take place.  It is 
assumed that existing personnel would be utilized under this alternative, and 
therefore no incremental socioeconomic consequences are anticipated.  
Socioeconomic conditions would continue as described in Section 4.3. 



 
 

5.3.2 Decentralization Alternative 

      Under the Decentralization Alternative, significant facility development 
and upgrades are permitted, with various suboptions defined for processing and 
storage of the SNF.  The socioeconomic consequences related to implementing 
the decentralization alternatives are described in this subsection.  The 
employment and population impacts related to construction and operation of the 
Decentralization Alternative suboptions are presented in Table 5.3-1.  It was 
assumed that up to 300 current Hanford workers could be reassigned to 
operation activities (this number excludes current workers at the Fast Flux 
Test Facility because it was assumed that they would be reassigned to 
activities related to the Hanford Waste Vitrification Plant).  Con- 
struction activities were assumed to require new workers coming into the area.  
Estimates of direct jobs were provided by Bergsman (1995).  For construction 
activity, direct jobs were reported as number of jobs in the peak year and 
total person-years because it was assumed that construction activities would 
"ramp-up" to the peak year, and then "ramp-down," with the total number of 
jobs related to construction activity equaling the total person-years 
required, as reported in Bergsman (1995).  Increases in activity levels could 
strain an already tight housing market and add to school-capacity concerns.  
However, because construction activities are short-term relative to the total 
project time frame, impacts from construction activities may be overstated. 
 
 

5.3.2.1 Employment. All construction activity is assumed to peak in 

1998.  Construction activity for storage options W, X, Y, and Z occurs in the 
years 1997-2000; construction activity for processing suboptions P and Q 
occurs in the years 1998-2001.  Increases in employment range from 
221 (suboption X) to 1,094 (suboptions Y and P) and equate to between 0.3 and 
1.3 percentage points over baseline regional employment projections (see 
Table 4.3-1).  All operations activity peaks in 2002, with incremental 
activity tapering off.  Increases in employment range from 442 (suboptions Z 
and P) to 880 (suboptions Q and Small Vault) persons and equate to between 0.5 
and 1.0 percentage points over baseline regional employment projections.  
Beyond 2004, operations activity will taper off as processing activities 
(suboptions P and Q) will occur only through 2005.  Suboptions Y and Z each 
require only 50 workers beyond 2005 for operations activity.  Because it is 
anticipated that up to 300 current workers could be reassigned, no incremental 
socioeconomic impacts are anticipated after 2005.  This is also true with sub- 
options W and X because they are assumed to absorb between 200 and 210 current 
workers for the first two years of operation (2001-2002), with employment 
requirements falling to between 150 and 95  
Table 5.3-1.  Comparison of the socioeconomic impacts of spent nuclear fuel Decentralizati
suboptions.  
Decentralization Alternative   1995   1996   1997   1998    1999    2000    2001    2002  
Suboption W                                                                               
  Direct Jobs                  0      0      216    251     216     181     0       0     
  Secondary Jobs               0      0      240    280     240     200     0       0     
  Population Change            0      0      590    680     590     490     0       0     
Suboption X                                                                               
  Direct Jobs                  0      0      200    221     200     178     0       0     
  Secondary Jobs               0      0      220    240     220     200     0       0     
  Population Change            0      0      540    600     540     490     0       0     
Suboptions Y and P                                                                        
  Direct Jobs                  0      0      318    1,094   1,033   971     715     464   
  Secondary Jobs               0      0      350    1,200   1,130   1,070   780     590   
  Population Change            0      0      870    2,980   2,810   2,650   1,950   1,370 
Suboptions Q and Small Vault                                                              



  Direct Jobs                  0      0      62     947     934     920     872     880   
  Secondary Jobs               0      0      70     1,040   1,020   1,010   960     1,120 
  Population Change            0      0      170    2,580   2,540   2,510   2,380   2,610 
Suboptions Z and P                                                                        
  Direct Jobs                  0      0      213    935     926     920     715     442   
  Secondary Jobs               0      0      230    1,030   1,020   1,010   780     570   
  Population Change            0      0      580    2,550   2,530   2,510   1,950   1,310 
Suboptions Q and Cask                                                                     
  Direct Jobs                  0      0      45     917     917     917     872     822   
  Secondary Jobs               0      0      50     1,010   1,010   1,010   960     1,050 
  Population Change            0      0      120    2,500   2,500   2,500   2,380   2,430 
              
workers in 2003 and 2004.  For the remaining years (2005-2035), suboptions W 
and X each would require only 60 workers for operation activities. 
 
 

5.3.2.2 Population. For construction-related activities, the 

population is expected to peak in 1998, with increases in population ranging 
from 600 (suboption X) to 2,810 (suboptions Y and P) and equating to between 
0.4 and 1.7 percentage points over baseline projections (see Table 4.3-1).  
All operations activity peaks in 2002, with incremental activity tapering off 
through 2007.  Increases in population range from 1,310 (suboptions Z and P) 
to 2,610 (suboptions Q and Small Vault) persons and equate to between 0.7 and 
1.5 percentage points over baseline projections for 2002. 
 
 

5.3.3 1992/1993 Planning Basis Alternative 

      This alternative defines those activities that were already scheduled at 
the various sites for the  transportation, receipt, processing, and storage of 
SNF.  Under this alternative, no new spent fuel would be sent to the Hanford 
Site, but the TRIGA fuel would be shipped offsite.  The upgrades of existing 
storage facilities, as defined in the Decentralization alternative, were 
already planned, so the impacts of the 1992/1993 Planning Basis Alternative 
are essentially the same as outlined in Subsection 5.3.2.  Because of the 
shipment of TRIGA fuel, an additional two workers per year would be required 
over 3 years of operation; however, it was assumed that current personnel 
would be reassigned to fill these jobs; therefore, the incremental impacts 
would be the same as those presented in Table 5.3-1. 
 
 

5.3.4 Regionalization Alternative 

      Under this alternative, SNF would be redistributed to candidate sites 
based on similarity of SNF types or region within the country.  There are four 
possible cases:  regionalization of SNF by fuel type (Regionalization A); 
regionalization in which all SNF currently stored in the western United 
States, or to be generated in the western United States, except Naval SNF 
would be sent to and stored at the Hanford Site (Regionalization B1); 
regionalization in which all SNF  currently stored in the western United 
States, or to be generated in the western United States, and all Naval fuel 
would be sent to and stored at the Hanford Site (Regionalization B2); and 
regionalization in which all SNF currently located in the western United 
States, or to be generated in the western United States, including all Hanford 
SNF, would be sent to and stored at another location (Regionalization C). 
 
 

5.3.4.1 Regionalization A. In this case, all SNF currently located at



Hanford, except defense production fuel, would be sent to INEL.  For the 
Hanford Site, the facility requirements for the N reactor and single-pass 
reactor fuel would be the same as those described in the Decentralization 
Alternative.  Facilities for all other Hanford Site fuel would be similar to 
those described within the Centralization minimum alternative.  The population 
and employment impacts related to Regionalization A are presented in Table 
5.3-2. 
 
 

5.3.4.1.1 Employment. 

All construction activity is assumed to peak 
in 1998.  Construction activity for suboptions RAX, RAY, and RAZ occurs in the 
years 1997-2000 and construction activity for suboption P occurs in the years 
1998-2001.  Increases in employment range from 176 (suboption RAX) to 1,065 
(suboption RAY and P) and equate to between 0.2 and 1.3 percentage points over 
baseline projections of regional employment (see Table 4.3-1).  All operations 
activity peaks in 2002, with incremental activity tapering off.  Increases in 
employment range from 208 (suboption RAY and P) to 230 (suboption RAZ and P) 
persons and equate to between 0.2 and 0.3 percentage points over baseline 
projections.  Beyond 2004, operations activity will taper off as processing 
activities (suboption P) will only occur through 2005.  Suboptions RAY and RAZ 
each require only 50 workers beyond 2005 for operations activity.  Because it 
is anticipated that up to 300 current workers could be reassigned, no 
incremental socioeconomic impacts are anticipated after 2005.  This is also 
true with suboption RAX because it would require only 59 workers for operation 
activities after 2005. 
 
 

5.3.4.1.2 Population. 

For construction-related activities, the 
population is expected to peak in 1998, with increases in population ranging 
from 480 (suboption RAX) to 2,900 (suboption RAY and P) and equating to 
between 0.3 and 1.7 percentage points over baseline projections (see Table 
4.3-1).  All operations activity peaks in 2002, with incremental activity 
tapering off through 2006.  Increases in population range from 620 (suboption 
RAX) to 680 (suboption RAY and P) persons and equate to between 0.3 and 0.4 
percentage points over baseline projections for 2002. 
Table 5.3-2.  Comparison of socioeconomic impacts of spent nuclear fuel Regionalization A 
Regionalization A Suboptions   1995   1996   1997   1998    1999    2000    2001    2002  
Suboption RAX                                                                             
  Direct Jobs                  0      0      90     176     176     176     0       0     
  Secondary Jobs               0      0      100    190     190     190     0       0     
  Population Change            0      0      250    480     480     480     0       0     
Suboption RAY and P                                                                       
  Direct Jobs                  0      0      150    1,065   1,065   1,065   715     208   
  Secondary Jobs               0      0      160    1,170   1,170   1,170   780     270   
  Population Change            0      0      410    2,900   2,900   2,900   1,950   620   
Suboption RAZ and P                                                                       
  Direct Jobs                  0      0      150    865     865     865     715     230   
  Secondary Jobs               0      0      160    950     950     950     780     290   
  Population Change            0      0      410    2,360   2,360   2,360   1,950   680   
 
 

5.3.4.2 Regionalization B1. In this case, all SNF currently stored or 

to be generated in the western United States, except Naval SNF, would be sent 
to and stored at the Hanford Site.  Facility requirements for this case would 
be incremental to those described for the Decentralization Alternative.  



Additional facilities include a storage facility for offsite fuel, a receiving 
and canning facility, and a technology development facility (RB1).  The 
population and employment impacts related to regionalization B1 are presented 
in Table 5.3-3. 
 
 

5.3.4.2.1 Employment. 

All construction activity is assumed to peak 
in 2000.  Construction activity for suboptions W, X, Y, and Z occurs in the 
years 1997-2000; construction activity for suboptions P and Q occurs in the 
years 1998-2001; and construction of the additional facilities (suboption RB1) 
for receiving and canning and technology development occurs in the years 1998- 
2001, with 90% of the storage facility being constructed during the years 
2000-2010 and the remaining 10% being constructed during the years 2010-2035.  
Increases in employment range from 398 (suboption X and RB1) to 1,191 
(suboption Y and P and RB1) and equate to between 0.5 and 1.4 percentage 
points over baseline projections of regional employment (see Table 4.3-1).  
All operations activity peaks in 2002, with incremental activity tapering off.  
Increases in employment range from 73 (suboption X and RB1) to 1,050 
(suboption Q and Small Vault and RB1) persons and equate to between 0.1 and 
1.2 percentage points over baseline projections.  Beyond 2004, operations 
activity will taper off as described in Section 5.3.2.2.1. 
 
 

5.3.4.2.2 Population. 

For construction-related activities, the 
population is expected to peak in 2000, with increases in population ranging 
from 1,090 (suboptions W and RB1 and X and RB1) to 3,250 (suboption Y and P 
and RB1) and equating to between 0.6 and 1.9 percentage points over baseline 
projections (see Table 4.3-1).  All operations activity peaks in 2002, with 
incremental activity tapering off through 2006.  Increases in population range 
from 200 (suboptions X and RB1) to 3,100 (suboptions Q, Small Vault, and RB1) 
persons and equate to between 0.1 and 1.7 percentage points over baseline 
projections for 2002. 
 
 

5.3.4.3 Regionalization B2. In this case, all fuel currently stored or 

to be generated in the western United States, including Naval fuel, would be 
sent to and stored at the Hanford Site.  Facility requirements for this case 
would be essentially the same as those described in the Regionalization B1 
case, as the only difference would be the presence of Naval fuel.  The 
receiving and canning facility, offsite storage facility, and technology 
development facility are referred to as suboption RB2.  Also required for this 
case is the Naval Nuclear Propulsion  
Table 5.3-3.  Comparison of socioeconomic impacts of spent nuclear fuel Regionalization B1
Regionalization B1        1995   1996   1997   1998    1999    2000    2001    2002    200
Suboption 
Suboptions W and RB1                                                                      
  Direct Jobs             0      0      216    381     352     401     215     75      72 
  Secondary Jobs          0      0      240    420     390     440     240     80      80 
  Population Change       0      0      590    1,040   960     1,090   590     210     200
Suboptions X and RB1                                                                      
  Direct Jobs             0      0      200    351     336     398     215     73      72 
  Secondary Jobs          0      0      220    390     370     440     240     80      80 
  Population Change       0      0      540    960     910     1,090   590     200     200
Suboptions Y, P, and RB1                                                                  
  Direct Jobs             0      0      318    1,224   1,169   1,191   930     637     636



  Secondary Jobs          0      0      350    1,340   1,280   1,310   1,020   800     800
  Population Change       0      0      870    3,340   3,180   3,250   2,530   1,870   1,8
Suboptions Z, P, and RB1                                                                  
  Direct Jobs             0      0      213    1,065   1,064   1,140   930     615     614
  Secondary Jobs          0      0      230    1,170   1,170   1,250   1,020   770     770
  Population Change       0      0      580    2,900   2,900   3,110   2,530   1,800   1,8
Suboptions Q, Small                                                                       
Vault, and RB1 
  Direct Jobs             0      0      62     1,077   1,070   1,140   1,090   1,050   1,0
  Secondary Jobs          0      0      70     1,180   1,170   1,250   1,190   1,330   1,3
  Population Change       0      0      170    2,940   2,920   3,110   2,960   3,100   3,1
Suboptions Q, Cask, and                                                                   
RB1 
  Direct Jobs             0      0      45     1,047   1,053   1,137   1,087   995     994
  Secondary Jobs          0      0      50     1,150   1,150   1,250   1,190   1,260   1,2
  Population Change       0      0      120    2,850   2,870   3,100   2,960   2,930   2,9
     
Program's Expended Core Facility (ECF).  Discussion on the relocation of the 
ECF to the Hanford Site is provided in Appendix D to the INEL Spent Nuclear 
Fuel PEIS and is not included here.  Population and employment impacts of the 
Regionalization B2 case are presented in Table 5.3-4. 
 
 

5.3.4.3.1 Employment. 

All construction activity is assumed to peak 
in 2000.  Construction activity for suboptions W, X, Y, and Z occurs in the 
years 1997-2000; construction activity for suboptions P and Q occurs in the 
years 1998-2001; and construction of the additional facilities (suboption RB1) 
for receiving and canning and technology development occurs in the years 1998- 
2001, with 35% of the storage facility being constructed during the years 
2000-2010 and the remaining 65% being constructed during the years 2010-2035.  
Increases in employment range from 488 (suboptions X and RB2) to 1,281 
(suboptions Y, P, and RB2) and equate to between 0.6 and 1.5 percentage points 
over baseline projections of regional employment (see Table 4.3-1).  All 
operations activity peaks in 2002, with incremental activity tapering off.  
Increases in employment range from 80 (suboptions X and RB2) to 1,085 
(suboptions Q, Small Vault, and RB2) persons and equate to between 0.1 and 1.3 
percentage points over baseline projections.  Beyond 2004, operations activity 
will taper off as described in section 5.3.2.2.1. 
 
 

5.3.4.3.2 Population. 

For construction-related activities, the 
population is expected to peak in 2000, with increases in population ranging 
from 1,330 (suboptions X and RB2) to 3,490 (suboptions Y, P and RB2) and 
equating to between 0.8 and 2.0 percentage points over baseline projections 
(see Table 4.3-1).  All operations activity peaks in 2002, with incremental 
activity tapering off through 2006.  Increases in population range from 220 
(suboption X and RB2) to 3,190 (suboptions Q, Small Vault, RB2) persons and 
equate to between 0.1 and 1.8 percentage points over baseline projections for 
2002. 
 
 

5.3.4.4 Regionalization C. In this case, all fuel currently stored or 

to be generated in the western United States, including all Hanford Site fuel, 
would be sent to and stored at INEL or NTS.  Facility requirements for the 
Hanford Site in this case are identical to those described in the 



Centralization Minimum Alternative.  Employment and population impacts of this 
case are provided in Table 5.3-5 and are discussed in Section 5.3.5.2. 
Table 5.3-4.  Comparison of socioeconomic impacts of spent nuclear fuel Regionalization B2
Regionalization          1995   1996   1997   1998    1999    2000    2001    2002    2003
Alternative 
Suboptions W and RB2                                                                      
  Direct Jobs            0      0      216    451     446     491     310     107     80  
  Secondary Jobs         0      0      240    490     490     540     340     120     90  
  Population Change      0      0      590    1,230   1,220   1,340   850     300     220 
Suboptions X and RB2                                                                      
  Direct Jobs            0      0      200    421     430     488     310     80      80  
  Secondary Jobs         0      0      220    460     470     540     340     90      90  
  Population Change      0      0      540    1,150   1,170   1,330   850     220     220 
Suboptions Y, P, and RB2                                                                  
  Direct Jobs            0      0      318    1,294   1,263   1,281   1,025   669     669 
  Secondary Jobs         0      0      350    1,420   1,380   1,400   1,120   840     840 
  Population Change      0      0      870    3,530   3,440   3,490   2,790   1,960   1,96
Suboptions Z, P, and RB2                                                                  
  Direct Jobs            0      0      213    1,135   1,158   1,230   1,025   647     647 
  Secondary Jobs         0      0      230    1,240   1,270   1,350   1,120   810     810 
  Population Change      0      0      580    3,090   3,150   3,350   2,790   1,900   1,90
Suboptions Q, Small                                                                       
Vault and RB2 
  Direct Jobs            0      0      62     1,147   1,164   1,230   1,182   1,085   1,08
  Secondary Jobs         0      0      70     1,260   1,280   1,350   1,300   1,370   1,37
  Population Change      0      0      170    3,130   3,170   3,350   3,220   3,190   3,19
Suboptions Q, Cask, and                                                                   
RB2 
  Direct Jobs            0      0      45     1,117   1,147   1,227   1,182   1,027   1,02
  Secondary Jobs         0      0      50     1,230   1,260   1,350   1,300   1,300   1,30
  Population Change      0      0      120    3,040   3,130   3,340   3,220   3,020   3,02
     
Table 5.3-5.  Comparison of socioeconomic impacts of spent nuclear fuel Centralization Alt
maximum case suboptions.  
Centralization            1995   1996   1997   1998    1999    2000    2001    2002    200
Alternative 
Suboptions W and CM                                                                       
  Direct Jobs             0      0      216    626     606     611     430     242     193
  Secondary Jobs          0      0      240    690     660     670     470     280     220
  Population Change       0      0      590    1,710   1,650   1,670   1,170   680     540
Suboptions X and CM                                                                       
  Direct Jobs             0      0      200    596     590     608     430     164     135
  Secondary Jobs          0      0      220    650     650     670     470     180     150
  Population Change       0      0      540    1,620   1,610   1,660   1,170   450     360
Suboptions, Y, P, and                                                                     
CM 
  Direct Jobs             0      0      318    1,469   1,423   1,401   1,145   804     804
  Secondary Jobs          0      0      350    1,610   1,560   1,540   1,260   1,000   1,0
  Population Change       0      0      870    4,000   3,880   3,820   3,120   2,350   2,3
Suboptions Z, P, and CM                                                                   
  Direct Jobs             0      0      213    1,310   1,318   1,350   1,145   782     782
  Secondary Jobs          0      0      230    1,440   1,440   1,480   1,260   970     970
  Population Change       0      0      580    3,570   3,590   3,680   3,120   2,280   2,2
Suboptions Q, Small                                                                       
Vault, and CM 
  Direct Jobs             0      0      62     1,322   1,324   1,350   1,302   1,220   1,2
  Secondary Jobs          0      0      70     1,450   1,450   1,480   1,430   1,530   1,5
  Population Change       0      0      170    3,600   3,610   3,680   3,550   3,580   3,5
Suboptions Q, Cask, and                                                                   
CM 
  Direct Jobs             0      0      45     1,292   1,307   1,347   1,302   1,162   1,1
  Secondary Jobs          0      0      50     1,420   1,430   1,480   1,430   1,460   1,4
  Population Change       0      0      120    3,520   3,560   3,670   3,550   3,410   3,4
    
 



 

5.3.5 Centralization Alternative 

      Under this alternative, all current and future SNF would be stored at a 
centralized location.  There are two possible options:  the maximum option in 
which all fuel is stored at Hanford, and the minimum option in which all fuel 
at Hanford is shipped offsite.  The socioeconomic consequences related to 
implementing the Centralization Alternative suboptions are described in this 
subsection.  The employment and population impacts related to con- 
struction and operation of the maximum option are presented in Table 5.3-5.   
The population and employment impacts related to construction and operation of the minimum
option are presented in Table 5.3-6.  It was assumed that up to 300 current 
Hanford workers could be reassigned to operation activities (this number 
excludes current workers at the Fast Flux Test Facility, as it was assumed 
that they would be reassigned to activities related to the Hanford Waste 
Vitrification Plant).  Construction activities were assumed to require new 
workers coming into the area.  Estimates of direct jobs were provided by 
Bergsman (1995).  For construction activity, direct jobs were reported as 
number of jobs in the peak year and total person-years because it was assumed 
that construction activities would "ramp-up" to the peak year, and then "ramp- 
down," with the total number of jobs related to construction activity equaling 
the total person-years required as reported in Bergsman (1995).  Although the 
housing market is currently uncertain and beginning to turn downward, 
increases in activity levels could strain the housing market and add to 
school-capacity concerns.  However, because construction activities are short- 
term relative to the total project time frame, impacts from construction 
activities may be overstated. 
 
 

5.3.5.1 Centralization - Maximum Option. Under the maximum option, 

Hanford SNF would be stabilized and stored under one of the options outlined 
in the decentralization alternative, with larger storage facilities.  A 
facility would also be built to receive SNF from other sites.  Additionally, 
the ECF would be relocated from the INEL site.  The impacts of the ECF to 
regional population and employment are presented in Appendix D of Volume 1 of 
this EIS and are not discussed here.  Table 5.3-5 presents the employment and 
population impacts of the options under the maximum centralization option. 
 
 

5.3.5.1.1 Employment. 

All construction activity is assumed to peak 
in 2000.  Construction activity for suboptions W, X, Y, and Z occurs in the 
years 1997-2000; construction activity for suboptions P and Q occurs in the 
years 1998-2001; and construction activity for the  
Table 5.3-6.  Comparison of socioeconomic impacts of spent nuclear fuel Centralization Alt
minimum case suboptions.  
Centralization           1995   1996   1997    1998    1999    2000    2001    2002    200
Alternative 
Suboption P                                                                               
  Direct Jobs            0      0      0       715     715     715     715     360     360
  Secondary Jobs         0      0      0       780     780     780     780     460     460
  Population Change      0      0      0       1,950   1,950   1,950   1,950   1,070   1,0
Suboption Q                                                                               
  Direct Jobs            0      0      0       872     872     872     872     786     786
  Secondary Jobs         0      0      0       960     960     960     960     1,000   1,0
  Population Change      0      0      0       2,380   2,380   2,380   2,380   2,330   2,3
Suboption D                                                                               
  Direct Jobs            0      0      619     620     619     619     357     357     357



  Secondary Jobs         0      0      680     680     680     680     460     460     460
  Population Change      0      0      1,690   1,690   1,690   1,690   1,060   1,060   1,0
receiving and canning facility (suboption CM) occurs in the years 1998-2001, 
with 50% of the construction activity for the modular storage facility 
occurring during the years 2000-2010 and the other 50% occurring during the 
years 2010-2035.  Increases in employment range from 608 (sub- 
options X and CM) to 1,401 (suboptions Y, P, and CM) and equate to between 0.7 and 
1.7 percentage points over baseline projections of regional employment (see 
Table 4.3-1).  All operations activity peaks in 2002, with incremental 
activity tapering off.  Increases in employment range from 164 (suboptions X 
and CM) to 1,220 (suboptions Q, Small Vault, and CM) persons and equate to 
between 0.2 and 1.4 percentage points over baseline projections.  Beyond 2004, 
operations activity will taper off as processing activities (suboptions P and 
Q) will occur only through 2005.  Operation of the receiving and canning 
facility will require 190 workers through 2011, falling to 150 workers through 
2035.  Suboptions Y and Z each require only 50 workers beyond 2005 for 
operations activity.  Because it is anticipated that up to 300 current workers 
could be reassigned, no incremental socioeconomic impacts are anticipated 
after 2005.  This is also true with suboptions W and X because each would 
require only 60 workers for operation activities. 
 
 

5.3.5.1.2 Population. 

For construction-related activities, the 
population is expected to peak in 2000, with increases in population ranging 
from 1,620 (suboptions X and CM) to 3,818 (suboptions Y, P, and CM) and 
equating to between 0.9 and 2.2 percentage points over baseline projections 
(see Table 4.3-1).  All operations activity peaks in 2002, with incre- 
mental activity tapering off through 2007.  Increases in population range from 450 
(suboptions X and CM) to 3,580 (suboptions Q, Small Vault, and CM) persons and 
equate to between 0.3 and 2.0 percentage points over baseline projections for 
2002. 
 
 

5.3.5.2 Centralization. Minimum Option. Under the minimum option, 

Hanford's SNF would be shipped offsite.  Some stabilization of fuel would be 
required prior to shipment of N Reactor and single-pass reactor fuel.  Three 
options were identified for the stabilization:  a shear/leach/calcine facility 
(suboption P); a solvent extraction facility (suboption Q); or a drying and 
passivation facility (suboption D).  Suboptions P and Q are the same 
processing facilities that were included in the Decentralization Alternative.  
Table 5.3-6 presents the employment and population impacts of the suboptions 
under the Centralization minimum option. 
 
 

5.3.5.2.1 Employment. 

All construction activity is assumed to peak 
in 1998.  Construction activity for suboptions P and Q occurs in the years 
1998-2001.  Increases in employment range from 620 (suboption D) to 872 
(suboption Q) and equate to between 0.7 and 1.0 percentage points over 
baseline projections (see Table 4.3-1).  All operations activity peaks in 
2002, with incremental activity ending after 2006 for suboptions P and Q, and 
after 2004 for suboption D.  Increases in employment range from 357 (suboption 
D) to 786 (suboption Q) persons and equate to between 0.4 and 0.9 percentage 
points over baseline projections. 
 
 



5.3.5.2.2 Population. 

For construction-related activities, the 
population is expected to peak in 1998, with increases in population ranging 
from 1,690 (suboption D) to 2,380 (suboption Q) and equating to between 1.0 
and 1.4 percentage points over baseline projections (see Table 4.3-1).  All 
operations activity peaks in 2002, with incremental activity ending 
after 2006.  Increases in population range from 1,060 (suboption D) to 2,330 
(suboption Q) persons and equate to between 0.6 and 1.3 percentage points over 
baseline projections for 2002.   
 
 

5.4 Cultural Resources 

      The potential impacts of SNF management activities on cultural resources 
were assessed by 1) identifying project activities that could directly or 
indirectly affect significant resources; 2) identifying the known or expected  
significant resources in areas of potential impact; and 3) determining whether  
a project activity would have no effect, no adverse effect, or an adverse effect  
on significant resources (36 CFR 800.9).  Direct impacts are considered to be  
those associated with ground disturbance or activities that would destroy or  
]modify an architectural structure.  Indirect impacts are considered to be those  
resulting from improved visitor access, changes in land status, or other actions  
that limit scientific investigation of the resources. 
      Possible measures that would be worked out in consultation with the 
Washington State Historic Preservation Officer (SHPO), Advisory Council for 
Historic Preservation, and area tribes may include avoidance or data recovery. 
 
 

5.4.1 No Action Alternative 

      The No Action Alternative would not involve upgrade or expansion of 
existing facilities, other than those that may be required to ensure safety 
and security.  Specific actions considered in the No Action Alternative 
include continued storage at the following facilities:  
      -   105-KE and 105-KW Basins 
           y T Plant 
      -   FFTF 
      -   308 Building 
      -   324 Building 
      -   325 Building 
      -   327 Building 
      -   Low-Level Burial Grounds. 
      With the exception of FFTF, these are existing Manhattan Project and/or 
Cold War facilities currently under evaluation for National Register of 
Historic Places (NRHP) eligibility.   
      No new facilities would be required; however, the following facility 
modifications would be considered: 
      -   Upgrade water supply and distribution system to 100-K Area. 
      -   Upgrade seismic adequacy of K Basins. 
      -   Upgrade fire protection systems for the K Basins. 
      -   Safeguards and security upgrades to the K Basins. 
           
      Upgrade of the water supply and distribution system has the potential to 
adversely affect prehistoric archaeological sites in the vicinity of the 100-K 
Area.  Several archaeological sites (45BN115, 45BN152, 45BN423, 45BN434, 
45BN464, 45BN424, and H3-10) have been identified in this area (Chatters et 
al. 1992).  These sites are being evaluated for their National Register 
eligibility.  A careful review of the detailed project plans is necessary 
prior to initiation of this work.  If the upgrade results in ground 
disturbance, as in the replacement and/or addition of new water lines, then 



these actions could directly affect the archaeological sites.  However, proper 
design of the upgrade system could allow for avoidance of these prehistoric 
sites.  If avoidance is not possible, some sort of data recovery or other 
measures may be developed in conjunction with affected Native American Tribes 
and the SHPO.  The remaining facility modifications are not likely to affect 
the historical or architectural value of the Manhattan Project and/or Cold War 
facilities. 
      Some indirect effects might result from the continued operation of SNF 
storage facilities by Hanford workers in the culturally sensitive 100-K Area, 
if unauthorized artifact collection would contribute to the degradation of 
nearby archaeological sites.  These effects could be mitigated through a 
worker education program, which would use posters to inform workers of 
applicable laws, briefing sessions for all persons expected to work along the 
corridor, and penalties for disturbing an archaeological site.  The briefing 
sessions would stress the importance of cultural resources and specifics of 
the laws and regulations that exist for site protection. 
      Direct or indirect impacts are not anticipated to any known traditional 
cultural resources that are significant to members of the Yakama Indian 
Nation, the Confederated Tribes of the Umatilla Indian Reservation, or the 
Wanapum Band.  This conclusion is based on the proposed locations of 
facilities relative to sacred and culturally important areas identified 
through ethnohistorical research and interviews with elders of bands that 
formerly used the Hanford Site (Chatters 1989).   
 
 

5.4.2 Decentralization Alternative 

      This alternative would involve additional facility upgrades beyond those 
described for the No Action Alternative, including the construction of new 
storage facilities and/or a processing facility.  Several suboptions have been 
proposed that would require construction of new facilities.  Table 5.4-1 lists  
the various suboptions and their facility requirements. 
Table 5.4-1.  Facility requirements of Decentralization suboptions and 
estimations of area disturbed, [hectares (acres)]. 
Sub-      Process   New pool   New        New        New        New  
options   option               dry         dry       process    land  
                               vault      casks      facility   disturbed  
W         None      2.4 (6)    2.4 (6)                          4.9 (12)  
X         None      2.4 (6)               2 (5)                 4.5 (11)  
Y         P                    4.9 (12)              2.4 (6)    7.3 (18)  
          Q                    2.4 (6)               4.9 (12)   7.3 (18)  
          D                    4.9 (12)              2.4 (6)    7.3 (18)  
Z         P                               4.9        2.4 (6)    7.3 (18)  
                                          (12)  
          Q                                 2 (5)    4.9 (12)   6.9 (17)  
          D                               4.9        2.4 (6)    7.3 (18) 
                                          (12)  
      All suboptions would require the temporary use of 105-KE and 105-KW 
basins for packaging of fuel prior to relocation to a new wet storage 
facility, or stabilization for dry storage.  These are existing Manhattan 
Project and/or Cold War facilities (currently under evaluation for National 
Register eligibility).  Modifications to these existing facilities are 
considered to be comparable to those identified in the No Action Alternative. 
      Actions during the upgrade of the water supply and distribution system 
for the 100-K Area that disturb ground have the potential to adversely affect 
prehistoric archaeological sites in the vicinity of the 100-K Area (45BN115, 
45BN152, 45BN423, 45BN434, 45BN464, 45BN424, and H3-10).  A review of specific 
upgrade actions is required to determine these effects prior to initiation of 
these actions.  Design of the upgrade system should incorporate 
avoidance of these prehistoric sites.  If avoidance is not possible, some sort 
of data recovery or other measures may be developed in conjunction with 
affected Native American Tribes, the SHPO, and the Advisory Council. 
      An indirect effect of continued operation and maintenance of these 



facilities is the potential for Hanford workers to conduct unauthorized 
artifact collection activities.  This effect could be mitigated through a 
worker education program, which would use posters to inform workers of 
applicable laws, briefing sessions for all persons expected to work along the 
corridor, and penalties for disturbing an archaeological site.  The briefing 
sessions would stress the importance of cultural resources and specifics of 
the laws and regulations that exist for site protection. 
      All of the suboptions would require the construction of new facilities.  
Wet storage pool and dry storage vault facilities would be cast-in-place 
concrete structures.  The dry cask storage facility would consist of modular 
storage casks on a concrete pad.  The stabilization facilities would be 
multilevel steel-reinforced, cast-in-place concrete structures. The total land 
area disturbed by the construction of these facilities is estimated to range 
from 11 to 18 acres. 
      All new facilities would be located on a 160-acre site just west of 200- 
East Area (Figure 4-1).  The construction of these facilities is not expected 
to directly affect any archaeological resources.  The proposed project area 
has been surveyed for cultural resources (HCRC 94-600-001), and no prehistoric 
or historic archaeological properties were found.  Consultation with the State  
Historic Preservation Office and affected Native American Tribes is still in 
progress.  No indirect effects would be anticipated either because no 
archaeological sites are known to occur within approximately 4 kilometers of 
the location proposed for the SNF storage facilities.  The SNF facilities 
would be constructed in an industrialized area and would not alter the feeling 
or association of the Manhattan Project and/or Cold War facilities located 
nearby. 
      Text describing impacts to areas of known traditional or religious 
significance to specific Native American Tribes for the No Action Alternative 
in Subsection 5.4.1 also applies to the Decentralization Alternative. 
 
 

5.4.3 1992/1993 Planning Basis Alternative 

      This alternative involves continued SNF onsite transportation, receipt, 
processing, and storage at the Hanford Site.  However, the TRIGA fuel 
currently stored at Hanford would be shipped to INEL.  The impacts to cultural 
resources caused by storage of this fuel at INEL are covered in Volume 1, 
Appendix B (INEL Spent Nuclear Fuel Management Program).  The storage and 
stabilization facility options for Hanford under this alternative are assumed 
to be consistent with those of the Decentralization Alternative.  Refer to 
Subsection 5.4.2 for a discussion of the cultural resource impacts. 
 
 

5.4.4 Regionalization Alternative 

      All new facilities would be constructed on the 65 hectare (163-acre) 
site west of 200-East Area (Figure 4.1).  Construction of these facilities is 
not expected to have a direct effect on any significant archaeologic 
resources.  The proposed project area has been surveyed for cultural resources 
(HCRC 94-600-017), and no prehistoric or historic archaeological properties 
were found.  Two isolated artifacts, one historic and one prehistoric in 
origin, were recorded during the inventory.  Because of their isolated status, 
neither of the artifacts is considered significant.  No indirect effects are 
anticipated because no known archaeological sites are present within approx- 
imately 4 kilometers (2 1/2 miles) of the location proposed for the SNF 
storage facilities.  Because the site for the new SNF facilities is in an 
industrialized area, construction of these facilities would not alter the 
feeling or association of the Manhattan Project and/or Cold War facilities 
located nearby. 
      Although no cultural resource impacts are expected, the potential for 
discovery during construction is proportional to the amount of land that would 



be disturbed.  For the various options of the Regionalization Alternative, 
those areas would amount to the following amounts of land: 
      A)  From about 2 to 7 hectares (6 to 18 acres) when all SNF, except 
          defense production SNF, would be sent to INEL 
           
      B1) From about 14 to 17 hectares (36 to 43 acres) when all SNF west of 
          the Mississippi River, with the exception of Naval SNF, would be 
          sent to Hanford 
           
      B2) From about 24 to 27 hectares (61 to 68 acres) when all SNF west of 
          the Mississippi River and Naval SNF would be sent to Hanford 
           
      C)  About 2 to 5 hectares (6 to 12 acres) when all Hanford SNF would be 
          sent to INEL or NTS. 
           
      In any event, the maximum option would require a processing facility 
(equivalent to Decentralization process options P, Q, or D) with a specialty 
fuel processing area; an inspection and packaging facility; an SNF storage 
complex (similar to, but larger than that for the Decentralization options 
W, X, Y, or Z); and a new Expended Core Facility.  The existing 105-KE and 
105-KW basins would be used to package fuel for wet transport to the 
processing facility.  These are existing Manhattan Project and/or Cold War 
facilities that are currently under evaluation for National Register 
eligibility.  Modifications to these facilities are considered to be similar 
to those depicted for the No Action and Decentralization alternatives (refer 
to Subsections 5.4.1 and 5.4.2).  Ground-disturbing upgrades to the 100-K Area 
water supply and distribution system are considered to have potentially 
adverse effects on prehistoric archaeological sites 45BN115, 45BN152, 45BN423, 
45BN434, 45BN424, H3-10, and/or 45BN464 located in this vicinity.  A review of 
the specific upgrade plans is required to determine the effects before 
beginning these activities.  Design of the upgraded water supply system should 
incorporate avoidance of the prehistoric sites.  If avoidance is not possible, 
then some data recovery or other measures would be developed in conjunction 
with the affected Native American Tribes, the SHPO, and the Advisory Council.  
Text describing potential unauthorized artifact collection and possible 
mitigation measures for the Decentralization Alternative in Subsection 5.4.2 
also applies to the Regionalization Alternative. 
      Text describing impacts to areas of known traditional or religious 
significance to specific Native American Tribes for the No Action Alternative 
in Subsection 5.4.1 also applies to the Regionalization Alternative. 
 
 

5.4.5 Centralization Alternative 

      This alternative consists of two scenarios:  shipment of all SNF off of 
the Hanford Site (minimum option), and storage of all SNF at the Hanford Site 
(maximum option).  For the minimum option, a new fuel stabilization and 
packaging (canning) facility would be constructed. 
      The maximum option would require a processing facility (equivalent to 
Decentralization process options P, Q, or D) with a specialty fuel processing 
area; an inspection and packaging facility; an SNF storage complex (similar to 
the decentralization options W, X, Y, or Z); and a new Expended Core Facility.  
The existing 105-KE and 105-KW Basins would be used to package defense 
production fuel for wet transport to the processing facility.  These are 
existing Manhattan Project and/or Cold War facilities that are currently under 
evaluation for National Register eligibility.  Modifications to these 
facilities are considered to be similar to those depicted for the No Action 
and Decentralization Alternatives (refer to Subsections 5.4.1 and 5.4.2).  
Ground-disturbing upgrades to the 100-K Area water supply and distribution 
system are considered to have potentially adverse effects on prehistoric 
archaeological sites 45BN115, 45BN152, 45BN423, 45BN434, 45BN424, H3-10, 
and/or 45BN464 located in this vicinity.  A review of the specific upgrade 
plans is required to determine the effects before beginning these activities.  



Design of the upgraded water supply system should incorporate avoidance of the 
prehistoric sites.  If avoidance is not possible, then some data recovery or 
other measures would be developed in conjunction with the affected Native 
American Tribes, the SHPO, and the Advisory Council.  Text describing 
potential unauthorized artifact collection and possible mitigation measures 
for the Decentralization Alternative in Subsection 5.4.2 also applies to the  
Centralization Alternative. 
      All new facilities would be constructed on the 160-acre site west of 
200-East Area (Figure 4.1).  The construction of these facilities is not 
expected to have a direct effect on any archaeologic resources.  The proposed 
project area has been surveyed for cultural resources (HCRC 94-600-001), and 
no prehistoric or historic archaeological properties were found. No indirect 
effects are anticipated because no known archaeological sites are present 
within approximately 4 kilometers of the location proposed for the SNF storage 
facilities.  The site for the new SNF facilities is in an industrialized area, 
thus construction of these facilities would not alter the feeling or 
association of the Manhattan Project and/or Cold War facilities located 
nearby. 
      Text describing impacts to areas of known traditional or religious 
significance to specific Native American Tribes for the No Action Alternative 
in Subsection 5.4.1 also applies to the Centralization Alternative. 
 
 

5.5 Aesthetic and Scenic Resources 

      Implications of implementing the alternatives for interim storage of SNF 
on aesthetic and scenic resources at the Hanford Site are discussed in the 
following subsections.  
 
 

5.5.1 No Action Alternative 

      Impacts from this alternative would have no effect on the aesthetic and 
scenic resources. 
 
 

5.5.2 Decentralization Alternative  

      This alternative would require the construction of an SNF facility at 
Hanford, where most SNF from the Hanford Site would be stored. 
      Changes caused by construction and operation of an SNF facility would be 
consistent with the existing overall visual environment of the Hanford Site.  
Topographic features obstruct the SNF site from view from populated areas.  
The site could be seen from the farmland bluffs that overlook the Columbia 
River on the east.  However, these lands are on private property not readily 
accessible to the public.  Landowners would likely grant access permission 
only during the hunting season, if at all. No impacts requiring 
mitigation would occur to the aesthetics or to the visual environ- 
ment as a result of construction or operation of an SNF facility at the Hanford Site. 
 
 

5.5.3 1992/1993 Planning Basis Alternative 

      Activities in this alternative are sufficiently similar to those of the 
Decentralization Alternative that they are not repeated here. 
 
 



5.5.4 Regionalization Alternative 

      This alternative (see Section 5.1.4 for details) would require the 
construction of a variety of  SNF facilities depending on the option chosen.  
The facilities would range from a packaging/stabilization facility if all fuel 
were to be removed from Hanford (option C) to storage facilities for all SNF 
west of the Mississippi River (option B2).  However, changes caused by 
construction and operation of these facilities would be consistent with the 
existing overall visual environment of the Hanford Site.  Topographic features 
obstruct the SNF site from view from populated areas.  The site could be seen 
from the farmland bluffs to the east of the site that overlook the Columbia 
River.  However, these lands are on private property that is not readily 
accessible to the public.  Landowners would likely grant access permission 
only during the hunting season, if at all. 
      No impacts requiring mitigation would occur to the aesthetics or to the 
visual environment as a result of construction or operation of an SNF facility 
at the Hanford Site. 
 
 

5.5.5 Centralization Alternative 

      If Hanford is selected as the site for centralization of  SNF, then the 
SNF facility and its support facilities would be constructed here. 
      Changes caused by construction and operation of an SNF facility would be 
substantially larger in the Centralization Maximum Alternative.  However, they 
would be consistent with the existing overall visual environment of the 
Hanford Site.  Topographic features obstruct the SNF  site from view from 
populated areas.  The site could be seen from the farmland bluffs that 
overlook the Columbia River on the east.  However, these lands are on private 
property not readily accessible to the public.  Landowners would likely grant 
access permission only during the hunting season, if at all. 
      No impacts requiring mitigation would occur to the aesthetics or to the 
visual environment as a result of construction or operation of an SNF facility 
at the Hanford Site.  If Hanford is not selected as the site for 
centralization of SNF, only an SNF packaging/ processing facility for shipment 
of fuel would be constructed and there would be even less potential for impact 
to the aesthetic and scenic resources. 
 
 

5.6 Geologic Resources 

      No postulated impacts to the geologic resources of the Hanford Site have 
been identified under any of the alternatives.  Thus, geologic resources would 
remain as described under Section 4.6. 
 
 

5.7 Air Quality and Related Consequences 

      The consequences of the five alternatives on ambient air quality at the 
Hanford Site are presented in this section.  In the case of radiological 
emissions, the consequences are compared among the alternatives and to current 
Hanford Site operations.  For nonradiological emissions, projected ambient 
concentration at key receptor locations are compared with current concen- 
trations at the Hanford Site.  Development of the specific analysis for each 
alternative is discussed in subsequent subsections. 
      The consequences of radiological emissions were evaluated using the 
GENII computer code package (Napier et al. 1988).  The radiological 
consequences of airborne emissions during normal operation have been estimated 
for the SNF storage alternatives considered in this document.  Three separate 



analyses were performed for each facility included in a particular alternative  
using the GENII computer code.  The receptors evaluated in these cases were at 
the location of maximum exposure representing a potential onsite worker 
outside of the SNF facility, the maximally exposed offsite resident, and the 
collective population within 80 kilometers.  Standard parameters for 
radiological dose calculations at the Hanford Site were used for these 
estimates (Schreckhise et al. 1993).  The maximum impact of each alternative 
on offsite receptors and workers was obtained by summing the consequences 
associated with the individual facilities, although these receptors may be 
physically at very different locations.  The health consequences in terms of 
cancer fatalities were calculated using recommendations of the International 
Commission on Radiological Protection in its Publication 60 (ICRP 1991) - 4E- 
04 fatal cancers/rem for workers and 5E-04 fatal cancers/rem for the general 
population.  Risk conversion factors were applied to both individual and 
collective doses, although they are based on population averages for 
individuals with varying degrees of sensitivity.  The individual risk 
estimates therefore represent the risk to a hypothetical individual, which 
would be somewhat lower than the risk to more sensitive members of the 
population. 
      None of the alternatives would result in a dose to the maximally exposed 
offsite resident that exceeds 1 percent of the current EPA standard of 
10 millirem/year.  The consequences of the No Action Alternative are caused by 
emissions from existing facilities where spent fuel is stored.  These 
facilities contribute a relatively small fraction of the total dose from 
airborne emissions at all Hanford Site operations (less than half and likely 
much less).  The No Action Alternative represents the baseline for SNF 
operations at Hanford.  The consequences of the Decentralization, 
Regionalization, and Centralization Alternatives vary depending on which 
storage and processing options are considered.  Options including processing 
of defense reactor fuel result in the highest doses, which are at most an 
order of magnitude greater than those in the No Action Alternative.  The 
consequences of options involving only containerization of defense reactor 
fuel followed by wet storage, and dry storage of all other fuel, in a new 
facility are approximately an order of magnitude lower than those in the 
No Action Alternative. 
      The potential nonradiological air quality pollutants of concern for this 
assessment include all pollutants for which there exist federal, state, or 
local standards.  This includes both the standard set of criteria pollutants 
(e.g., nitrogen dioxide, oxides of sulfur, respirable particles) and toxic 
pollutants. 
      For criteria pollutants, concentration levels are regulated by the 
provisions of the Clean Air Act; Washington State standards for these criteria 
pollutants are at least as stringent as the federal standards.  In the State 
of Washington, the Department of Ecology has the responsibility for promulgating  
and enforcing air quality standards for the protection of public health.   
The regulation that governs the control of toxic air pollutants (WAC 
1990a,b) requires the owners of new or modified air emission sources to apply 
for approval before construction.  Owners of sources emitting toxic air 
pollutants must demonstrate that they will employ the best available control 
technology for emissions control with reasonable environmental, energy, and 
economic impacts. 
      Construction of new facilities can also negatively impact air quality 
through the emission of fugitive dusts.  To  model this aspect, the EPA's 
Fugitive Dust Model (FDM) was selected.  This model is especially designed to 
compute the air quality impacts from fugitive dust emissions, such as those 
associated with facility construction sites (Winges 1992).  The FDM uses 
steady-state Gaussian plume algorithms and a gradient-transfer deposition 
algorithm to compute air quality impacts.  Emissions for each source must be 
apportioned into a series of particle-size classes; each of which is assigned 
a representative deposition velocity.  The model can operate using either 
joint frequency distributions or hourly meteorological data to represent 
atmospheric conditions.  The model can handle up to 200 sources and 500 
receptors per model run.  The user may define a variety of point, line, area, 
and volume sources.  
      The Industrial Source Complex (ISC2) models were selected to estimate 



routine nonradiological air quality impacts.  There are two ISC2 models:  the 
ISC2 short-term model (ISCST2) and the ISC2 long-term model (ISCLT2).  The two 
ISC2 models use steady-state Gaussian plume algorithms to estimate pollutant 
concentrations from a wide variety of sources associated with industrial 
complexes (EPA 1992).  The models are appropriate for flat or rolling terrain, 
modeling domains with a radius of less than 50 kilometers, and urban or rural 
environments.  The ISC2 models have been approved by the EPA for specific 
regulatory applications and are designed for use on personal computers.  Input 
requirements for the ISC2 model include a variety of information that defines 
the source configuration and pollutant emission parameters.  The user may 
define a variety of point, line, area, and volume sources.  The ISCST2 model 
uses hourly meteorological data and joint frequency distribution data to 
compute straightline plume transport.  Plume rise, stack-tip downwash, and 
building wake can be computed.  The ISC2 models compute a variety of short- 
and long-term averaged products at user-specified receptor locations and 
receptor rings.  The ISC2 models also treat deposition processes and allow the 
exponential decay of pollutants. 
 
 

5.7.1 No Action Alternative 

      Facilities included in the No Action Alternative consist of those where 
SNF is currently stored at the Hanford Site.  Minimal repackaging, 
stabilization, and relocation of fuel would be undertaken to ensure continued 
safe storage prior to ultimate disposition.  The majority of spent fuel at 
Hanford is located at the 100-K Area wet storage basins.  In addition, smaller 
quantities of fuel are stored at other onsite facilities.  These include T 
Plant and a low-level waste burial ground in the 200-West Area; the Fast Flux 
Test Facility in the 400 Area; and the 308, 324, 325, and 327 buildings in the 
300 Area.  Releases for the No Action Alternative are based on operations for 
these facilities during 1992 (Bergsman 1995).  These emissions were assumed to 
represent operations at existing SNF storage facilities over the EIS 
evaluation period, although they are subject to change with individual 
facility missions and operating status.  It should also be noted that some 
existing facilities support a variety of other programs in energy research and 
waste management in addition to laboratory and hot cell examination of fuel 
materials.  The historical releases from these multi-purpose facilities may 
reflect other activities in addition to spent fuel storage.  The past 
operating emissions, therefore, represent an upper bound estimate for the fuel 
storage activities.  The No Action Alternative also represents the baseline of 
maximum expected impacts for future spent fuel storage activities. 
 
 

5.7.1.1 Radiological. Radiological air emissions for normal operation 

of existing fuel storage facilities in the No Action Alternative are listed in 
Tables 5.7-1 through 5.7-3 (DOE/RL 1993).  The sealed fuel canisters 
temporarily stored at the 200-West Area burial ground are assumed to release 
negligible quantities of radionuclides in this analysis, although actual 
emissions from the stored fuel have not been quantified. 
      The consequences of air emissions from existing facilities utilized in 
the No Action Alternative are summarized in Table 5.7-4 and include a maximum 
annual dose of 1E-5 rem to a potential onsite worker with a 5E-9 probability 
of fatal cancer.  The maximum dose to an offsite resident is estimated as 3E-6 
rem/year, and the corresponding probability of fatal cancer is 1E-9.  The dose 
estimate for an onsite worker or an offsite individual represents the sum of 
doses to separate maximally exposed individuals for each of the facilities 
included in the alternative.  Because these facilities are in different areas 
of the Hanford Site, the respective maximally exposed workers and offsite 
residents are at different locations.  The actual dose to a single worker or  
Table 5.7-1.  Annual atmospheric releases for normal operation - wet storage 



basins at 100-KE Area and 100-KW Area. 
Radionuclide              100-KE Area         100-KW Area  
                          Release (Ci/yr)     Release (Ci/yr)  
                                                
Cobalt-60                 1.3E-06             1.4E-06   
Strontium-90              1.6E-04             9.9E-07  
Ruthenium-106             1.3E-05             6.2E-06  
Antimony-125              1.1E-05             NAa  
Cesium-137                2.3E-04             2.7E-05  
Europium-154              NA                  4.9E-06  
Plutonium-238             1.3E-06             3.0E-08  
Plutonium-241             3.9E-05             NA  
Americium-241             5.1E-06             NA  
Plutonium-239             8.5E-06             1.8E-07  
Tritium                   (b)                 (b)  
                          
a.  NA indicates not available.  
b. Although tritium emissions are not routinely monitored at these  
facilities, the releases from both basins were recently estimated as 1-2  
Ci/year.  These emissions could account for up to 25% of the total dose from  
these facilities to the maximally exposed offsite resident.  However, the  
contribution from the 100 area tritium emissions would not change the  
estimated dose from all Hanford emissions to the site's maximally exposed  
offsite resident. 
Table 5.7-2.  Annual atmospheric releases for normal operation - fuel storage 
at 300 Area 308, 324, 325, and 327 buildings. 
                                                                          
Radionuclide       308 Building        324 Building      325 Building   327 Building  
                   Release             Release           Release        Release  
                   (Ci/yr)             (Ci/yr)           (Ci/yr)        (Ci/yr)  
                                                                          
Tritium            NAa                 9.6E+00           2.5E+01        NA  
Total betab        1.1E-07             6.4E-07           2.4E-06        9.3E-07  
Total alphac       3.0E-08             3.9E-07           8.5E-07        1.1E-07  
                          
a.  NA indicates not available.  
b.  Total beta emissions were assumed to be strontium-90 for modeling  
purposes.  
c.  Total alpha emissions were assumed to be plutonium-239 for modeling  
purposes. 
Table 5.7-3.  Annual atmospheric releases for normal operation - fuel storage 
at 200 West Area T Plant and 400 Area FFTF. 
Radionuclide                        200-West Area T     400 Area FFTF  
                                    Plant               Release  
                                    Release (Ci/yr)     (Ci/yr)  
                                                          
Argon-41                            NAa                 8.5E+00b  
Total beta/strontium-90             1.2E-05             6.7E-06c  
Cesium-137                          1.3E-05             NA  
Americium-241                       2.0E-06             NA  
Total alpha/plutonium-239           2.2E-05             1.1E-06d  
                          
a.  NA indicates not available.  
b.  Releases of Ar-41 occurred during reactor operation in 1992.  The  
reactor was subsequently shut down, and releases of short-lived activation  
products are not anticipated from future fuel storage activities.  
c.  Total beta emissions were assumed to be strontium-90 for modeling  
purposes.  
d.  Total alpha emissions were assumed to be plutonium-239 for modeling  
purposes. 
offsite resident from all facilities combined would therefore be less than  
the sum of the individual facility receptor doses reported in Table 5.7-4.  The 
peak collective dose to the population within 80 kilometers (50 miles) is 3E-2 
person-rem per year, which is predicted to result in less than one fatal 
cancer (6 x 10-4) over 40 years of storage. 



 
 

5.7.1.2 Nonradiological Consequences. The No Action Alternative 

involves no new construction so there would not be an increase in particulate 
emissions.  The facilities currently used in storing the SNF do not have any 
nonradiological releases, so there would be no increase in concentrations of 
these pollutants. 
 
 

5.7.2 Decentralization Alternative 

      The Decentralization Alternative permits construction of new facilities 
where these represent an improvement over current storage practices.  
Relocation of fuel could be undertaken as part of this alternative to meet 
programmatic needs; however, no fuel would be shipped to, or received from, 
offsite locations.  It is assumed for purposes of this analysis that new 
facilities would be constructed under this alternative, and that they would be 
located in a dedicated SNF management complex adjacent to the 200-East Area. 
Table 5.7-4.  Radiological consequences of airborne emissions during normal operation in t
Alternative for spent nuclear fuel storage at Hanford. 
                                Onsite worker                      Offsite resident       
                                                                                          
Area        Facility            Peak annual       Probability of   Peak annual        Prob
                                dose (EDE)        fatal cancer     dose (EDE)         of f
                                (rem/yr)                           (rem/yr)           canc
                                                                                          
100 KE      Wet Basin           9.3E-06                            2.0E-07                
100 KW      Wet Basin           1.2E-07                            3.3E-09                
300         308 Bldg            3.3E-09                            2.1E-09                
300         324 Bldg            1.4E-08                            2.9E-07                
300         325 Bldg            1.2E-07                            1.9E-06                
300         327 Bldg            1.7E-09                            2.4E-09                
200 W       Burial              0.0E+00                            0.0E+00                
            Ground  
200 W       T Plant             1.3E-07                            3.3E-08                
400         Fast Flux           1.9E-06                            1.9E-07                
            Test  
            Facility  
Total from All                  1.2E-05           4.6E-09          2.6E-06            1.3E
Facilities 
      The Decentralization Alternative at Hanford includes two basic options, 
each with several suboptions depending on the types of storage and processing 
facilities included.  The first major option includes a combination of wet 
storage of defense production fuel and dry storage of all other fuel in either 
a small vault facility (suboption W) or in casks (suboption X).  The second 
major option provides for dry storage of all fuel, which would require 
processing of defense fuel prior to dry storage.  If a shear/leach/calcine 
process is used (suboption P), the calcine product and all other fuel would be 
consolidated in a single large vault facility (suboption Y) or in casks 
(suboption Z).  If a solvent extraction process is chosen for the defense fuel 
(suboption Q), the oxide products could be stored in either new or existing 
facilities that would have lower space and shielding requirements than for the 
calcine product.  A high-level liquid waste stream would also be produced and 
transferred to underground storage tanks.  All fuel other than the processed 
defense fuel would be stored in a small vault facility or in casks as in 
suboptions W and X. 
 
 

5.7.2.1 Radiological. Estimated radiological air emissions for normal



operations of new facilities in the Decentralization Alternative are listed in 
Tables 5.7-5 through 5.7-7.  The dry storage facilities are assumed to have no 
radiological emissions under normal operating conditions because all fuel is 
contained in sealed decontaminated canisters and storage casks.  Therefore, 
there is no mechanism for routine release of radionuclides from dry storage 
facilities over the time period covered in this document. 
      The consequences of air emissions from individual facilities in the 
Decentralization Alternative are summarized in Table 5.7-8 and include a 
maximum annual dose of 2E-9 rem to a  
Table 5.7-5.  Estimated annual atmospheric releases for normal operation - new 
wet storage at 200-East Area. 
Radionuclide                Release (Ci/yr)  
 Cobalt-60                  1.4E-05  
 Strontium-90               1.1E-06  
 Ruthenium-106              6.2E-06  
 Cesium-137                 2.3E-05  
 Europium-154               4.9E-06  
 Plutonium-238              1.1E-08  
 Plutonium-239              6.7E-08 
Table 5.7-6.  Estimated annual atmospheric releases for normal operation - 
shear/leach/calcine fuel process at 200-East Area. 
Radionuclide              Release  
                          (Ci/yr)  
    Tritium               7.0E+02  
    Carbon-14             6.5E+00  
    Krypton-85            2.7E+05  
    Strontium-90          4.8E-07  
    Ruthenium-106         4.3E-09  
    Antimony-125          1.0E-08  
    Tellurium-125M        2.5E-09  
    Iodine-129            5.0E-03  
    Cesium-134            1.0E-08  
    Cesium-137            6.0E-07  
    Cerium-144            2.3E-09  
    Promethium-147        1.6E-07  
    Samarium-151          7.4E-09  
    Europium-154          7.2E-09  
    Americium-242         2.4E-12  
    Curium-242            6.1E-12  
    Plutonium-238         3.2E-09  
    Plutonium-241         3.8E-07  
    Americium-241         7.8E-09  
    Plutonium-239/240     0.00000002 
potential onsite worker (8E-13) probability of fatal cancer) for the option 
including a combination of wet and dry spent fuel storage facilities.  The 
dose to an offsite resident at the highest exposure location is estimated as 
6E-10 rem/year, and the corresponding probability of fatal cancer is 3E-13.  
The peak collective dose to the population within 80 kilometers is 2E-5 
person-rem per year, which is predicted to result in less than one (4 x 10-7) 
fatal cancer over 40 years of storage. 
Table 5.7-7.  Estimated annual atmospheric releases for normal operation - 
spent nuclear fuel solvent extraction fuel process at 200-East Area. 
Radionuclide               Release  
                           (Ci/yr)  
     Tritium               7.0E+02  
     Carbon-14             6.5E+00  
     Krypton-85            2.7E+05  
     Strontium-90          2.4E-02  
     Ruthenium-106         5.1E-04  
     Antimony-125          4.6E-04  
     Tellurium-125M        2.4E-04  
     Iodine-129            1.9E-02  
     Cesium-134            5.1E-04  
     Cesium-137            3.0E-02  
     Cesium-144            1.2E-04  



     Promethium-147        8.1E-03  
     Samarium-151          7.4E-09  
     Europium-154          4.2E-04  
     Europium-155          1.7E-04  
     Americium-242         2.4E-12  
     Curium-242            6.1E-12  
     Plutonium-238         1.6E-03  
     Plutonium-241         1.9E-02  
     Americium-241         4.4E-03  
     Plutonium-239/240     0.008 
Table 5.7-8.  Radiological consequences of airborne emissions during normal operation in t
Decentralization Alternative for spent nuclear fuel storage at Hanford. 
                             Onsite worker                       Offsite resident         
Area     Facility            Peak annual dose   Probability      Peak annual        Probab
                             (EDE) (rem/yr)     of fatal         dose (EDE)         y of f
                                                cancer           (rem/yr)           cancer
                                                                                          
Combination Wet + Dry Storage Option                                                      
200 E    New Wet Storage     2.0E-09            8.0E-13          5.7E-10            2.8E-1
200 E    New Dry Storage     0.0E+00            0.0E+00          0.0E+00            0.0E+0
                                                                                          
Dry Storage Only Option with Defense Fuel Processing 
200 E    New Dry Storage     0.0E+00            0.0E+00          0.0E+00            0.0E+0
                                                                                          
200 E    New Fuel Calcine    4.1E-06            1.7E-09          7.0E-06            3.5E-0
200E     New Solvent         2.7E-05            1.1E-08          2.1E-05            1.1E-0
         Extraction  
      For the all dry storage option, processing defense fuel is required in 
the Decentralization Alternative (suboptions P and Q), and additional 
emissions would result from these activities if they were conducted.  The dose 
to the onsite worker from air emissions would be 4E-6 rem per year for a 
shear/leach/calcine process or 3E-5 rem per year for a solvent extraction 
process (2E-9 or 1E-8 probability of fatal cancer, respectively) in addition to those 
from the dry storage facility.  The corresponding consequences for the offsite 
resident would be 7E-6 rem per year (4E-9 probability of fatal cancer) for the 
shear/leach/calcine facility and 2E-5 rem per year (1E-8 probability of fatal 
cancer) for the solvent extraction facility.  The collective dose to the 
offsite population from the respective fuel processing facilities is estimated 
at 0.3 to 1 person-rem per year, resulting in less than one expected fatal 
cancer (<0.02) over 40 years of storage. 
 
 

5.7.2.2 Nonradiological Consequences. Fugitive dust emissions from new 

construction activities, toxic chemical emissions, and nitrogen oxide 
emissions from fuel processing would contribute to the non- 
radiological emissions in the Decentralization Alternative. 
 
 

5.7.2.2.1 Fugitive Dust. 

Three different construction options are 
under consideration in this alternative:  1) construction of wet and dry 
storage facilities, 2) construction of dry storage and the shear/leach/calcine 
facility, and 3) construction of a dry storage and a solvent extraction 
facility.  In options 1 and 2, approximately 12 acres would be disturbed for 
the construction of the storage facilities; in option 3, 6 acres would be 
disturbed for the dry storage facility.  An additional 6 acres would be 
disturbed for the shear/leach/calcine facility or 12 acres for the solvent 
extraction facility.  In total up to 12 acres would be disturbed in the first 
option and 18 acres in the second and third options (Bergsman 1995). 
      Details of the construction process are not available for the 



alternatives, but a standard default value of 1.2 tons/acre/month of particles 
can be assumed to be generated during new construction (EPA 1977).  Most of 
the particles produced by construction activities are large and settle a short 
distance from the source (Seinfeld 1986).  A conservative estimate is that 
approximately 30 percent of the mass released would be particles small enough 
to be transported away from the construction site (EPA 1988). 
      Experience with construction activities at Hanford indicates that 
fugitive dust concentrations at the nearest point of public access and at the 
site boundaries would be less than Washington State PM10 limits for both 
annual and 24-hour averages.  Standard control techniques (such as applying 
water to the disturbed ground) could be used to limit the PM10 emissions at 
the construction site and resulting airborne concentrations.  Although 
extensive construction activities have the potential to contribute to short- 
term airborne particulate concentrations if they coincide with high wind 
events, such effects would generally be obvious only in the immediate area and 
could be mitigated by dust control measures over both the short and long term.  
In any case, such activities would be temporary and would not adversely affect 
regional air quality on a continuing basis.  Construction activities would 
also result in increased emissions of pollutants from diesel- and gasoline- 
powered construction equipment.  However, the increase in ambient levels of 
pollutants would be minimal because of the relatively low levels of emission 
and large distances to the nearest points of public access and the site 
boundary. 
 
 

5.7.2.2.2 Nitrogen Oxides. 

Nitrogen oxide emissions during facility 
operation are approximately the same for both the shear/leach/calcine facility 
and the solvent extraction facility.  It is assumed that all nitrogen oxide 
emissions are in the form of nitrogen dioxide.  Annual concentrations at the 
nearest point of public access, 7.5 kilometers (6.4 miles) southwest of the 
release site, are estimated to be 0.1 micrograms per cubic meter.  This 
concentration is 0.1 percent of the allowed Washington State standard and 0.4 
percent of the Prevention of Significant Deterioration (PSD) standard. 
      Nitrogen oxide concentrations were also calculated for onsite locations.  
The maximum annual concentration estimated by the model is 1.2 micrograms per 
cubic meter, which occurs 500 meters (0.3 miles) south of the processing 
facility.  The maximum ground level concentration is some distance from the 
processing facility because the emissions are from an elevated stack rather 
than at ground level.  For example, at a distance of 100 meters (0.06 miles) 
from the base of the facility, the greatest estimated nitrogen oxide annual 
concentration is only 1.8 x 10-5 micrograms per cubic meter. 
 
 

5.7.2.2.3 Toxic Chemical Emissions. 

Information about routine 
toxic chemical emissions from either the shear/leach/calcine facility or the 
solvent extraction facility is unavailable.  However control techniques would 
be used to ensure that concentrations of toxics in the atmosphere comply with 
the DOE abatement policy and local permitting requirements. 
 
 

5.7.3 1992/1993 Planning Basis Alternative 

      The 1992/1993 Planning Basis Alternative is assumed to be similar to the 
Decentralization Alternative discussed in the previous section, including 
construction of wet or dry storage facilities adjacent to the 200-East Area 
and process facilities for defense production fuel if it is to be stored dry.  



The only change to the Hanford Site fuel inventory would involve shipment of a 
relatively small quantity of TRIGA fuel to an offsite location.  This would 
not substantially alter the scope of planned spent fuel storage activities, 
and the 1992/1993 Planning Basis Alternative assumes emissions for new facili- 
ties are the same as those in the Decentralization Alternative. 
 
 

5.7.3.1 Radiological Consequences. The consequences for this 

alternative are  assumed to be the same as those for the Decentralization 
Alternative.  Refer to Table 5.7-8 for the list of facilities included in this 
option and their consequences. 
 
 

5.7.3.2 Nonradiological Consequences. The consequences for this 

alternative are considered to be the same as those for the Decentralization 
Alternative. 
 
 

5.7.4 Regionalization Alternative 

      The Regionalization Alternative at Hanford includes three options, 
depending on the quantity of SNF shipped to, or from, the site.  Option A 
provides for regional storage of SNF by type, and would entail shipping all 
fuel at Hanford except defense production fuel to another location.  In this 
case, defense fuel would either be stored wet at a new pool facility, or it 
would be processed for dry storage using suboptions similar to those described 
in the Decentralization Alternative. 
      An additional option in the Regionalization Alternative describes 
importing SNF to Hanford from other sites based on their geographic 
distribution.  In the first option, designated Option B1, all fuel at 
locations west of the Mississippi River except Naval SNF would be stored at 
Hanford.  In the second option, designated Option B2, all SNF at locations 
west of the Mississippi River and Naval SNF would be stored at Hanford.  All 
imported fuel would ultimately be placed into a new dry storage facility, the 
size of which would be determined by the quantity of imported fuel to be 
stored.  In addition, a receiving and canning facility would be built to 
repackage any fuel as needed, and to provide temporary wet storage for fuels 
that could not be immediately placed into dry storage.  This option would also 
include a technology development facility for fuel characterization and 
research related to SNF management.  SNF  currently at Hanford would be stored 
according to the options described in the Decentralization Alternative.  
Option B2 would include a separate facility to examine and characterize Naval 
SNF, as described in Appendix D to Volume 1 of this EIS. 
      The third Regionalization option (designated Option C) would relocate 
all SNF at the Hanford Site to another western U.S. location.  The only new 
facility that would be required for this option is a processing and packaging 
facility to stabilize and repackage defense fuel and to place other fuel into 
canisters as needed for shipping offsite.  Prior to preparation for offsite 
shipment, SNF would continue to be managed at existing facilities, as for the 
No Action Alternative.  All new facilities considered in the Regionalization 
Alternative options would be constructed in a dedicated SNF management complex 
adjacent to the 200-East Area, as for the Decentralization Alternative. 
 
 

5.7.4.1 Radiological Consequences. Emissions from new facilities in



Regionalization Alternative A would be the same as those described for the 
Decentralization Alternative in Table 5.7-8.  Although this option does not 
include the dry storage capacity for fuel other than defense production fuel, 
dry storage facilities add nothing to the normal operating emissions; 
therefore, the emissions and consequences from this alternative would be 
quantitatively the same as those previously described for the Decentralization 
Alternative. 
      Emissions from the new facilities in the Regionalization Alternative B 
and C options are expected to be bounded by those in the Centralization 
maximum and minimum options, respectively, as described in Section 5.7.5. 
 
 

5.7.4.2 Nonradiological Consequences. Because of the similarity of 

operations, consequences for the Regionalization Alternative are considered to 
be the same as those for the Decentralization Alternative. 
 
 

5.7.5 Centralization Alternative 

          The Centralization Alternative at Hanford includes two options:  a 
maximum option in which all SNF for which DOE is responsible would be stored 
at Hanford, and a minimum option in which all SNF currently at Hanford would 
be shipped to another site.  The maximum option is similar to that described 
in the Regionalization Option B2, except that the size of the receiving and 
canning and dry storage facilities would be increased as necessary to 
accommodate the larger quantity of imported fuel.  The minimum option is 
identical to that described for the Regionalization Alternative, Option C.  
All new facilities considered in the Centralization Alternative options would 
be constructed in a dedicated SNF management complex adjacent to the 200-East 
Area. 
 
 

5.7.5.1 Radiological. For the Centralization maximum option at 

Hanford, emissions from the wet storage and processing facilities would be 
identical to those described in the Decentralization Alternative (refer to 
Tables 5.7-5 through 5.7-7).  Minimal emissions from the large dry storage 
facility are assumed in this case (see Table 5.7-9) because some of the 
imported fuel could be stored without canning, and the assumption of zero 
emissions could not be justified as in the Decentralization Alternative.  The 
consequences of emissions from a relocated Expended Core Facility (ECF) are 
described in Appendix D to Volume 1 of this EIS and are not included here.  It 
should be noted that the assumptions used in Appendix D calculations for the  
ECF at Hanford may differ from those used to estimate the consequences of 
emissions from other Hanford facilities. 
      The consequences of air emissions from individual facilities in the 
Centralization Alternative maximum option are summarized in Table 5.7-10 and 
include a maximum annual dose of 9E-9 rem to a potential worker (4E-12 
probability of fatal cancer) for a combination of wet and dry spent fuel 
storage facilities.  The dose to an offsite resident at the highest exposure 
location is estimated as 2E-9 rem/year, and the corresponding probability of 
fatal cancer is 8E-13.  The peak collective dose to the population within 80  
kilometers is 7E-5 person-rem per year, which is predicted to result in less  
than one (4 x 10-8) fatal cancer. 
Table 5.7-9.  Estimated annual atmospheric releases for normal operation - new 
dry storage at 200-East Area (maximum option). 
Radionuclide   200-East Area  
               Release  
               (Ci/yr)  



                 
Cobalt-60      2.8E-08  
Strontium-90   9.1E-07  
Yttrium-90     9.1E-07  
Cesium-137     1.2E-07  
Plutonium-     2.8E-07 
239 
Table 5.7-10.  Radiological consequences of airborne emissions during normal operation in 
Alternative for spent nuclear fuel storage at Hanford. 
                              Onsite worker                       Offsite resident        
Area      Facility            Peak annual        Probability      Peak annual        Proba
                              dose (EDE)         of fatal         dose (EDE)         of fa
                              (rem/yr)           cancer           (rem/yr)           cance
                                                                                          
Combination Wet + Dry Storage Option                                                      
200 E     New Wet Storage     2.0E-09            8.0E-13          5.7E-10            2.9E-
200 E     New Dry Storage     7.0E-09            3.0E-12          1.0E-09            5.0E-
                                                                                          
Dry Storage Only Option with Defense Fuel Processing 
200 E     New Dry Storage     7.0E-09            3.0E-12          1.0E-09            5.0E-
                                                                                          
200 E     New Fuel Calcine    4.1E-06            1.7E-09          7.0E-06            3.5E-
200E      New Solvent         2.7E-05            1.1E-08          2.1E-05            1.1E-
          Extraction  
                                                                                          
Relocation of Expended Core   
Facilitya 
                          
a.  Data for the expended core facility (ECF) are presented in Appendix D to Volume 1 of t
Assumptions used in Appendix D calculations for the ECF at Hanford may differ from those u
the doses consequences of emission from other Hanford facilities. 
      Processing of defense fuel is required prior to dry storage in the 
maximum option, and additional air emissions would result from those 
activities if defense fuel is stored dry rather than wet.  The dose to the 
worker would increase by 4E-6 rem/year for a shear/ leach/ calcine process or 
3E-5 rem/year for a solvent extraction process (2E-9 or 1E-8 probability of 
fatal cancer, respectively).  The corresponding added consequences for the 
offsite resident would be 7E-6 rem/year (4E-9 probability of fatal cancer) for 
the shear/leach/calcine facility and 2E-5 rem/year (1E-8 probability of fatal 
cancer) for the solvent extraction facility.  The collective dose to the 
offsite population from the respective fuel processing facilities is estimated 
at 0.3 to 1 person-rem per year, resulting in less than one (5 x 10-4 ) fatal 
cancer. 
      In the Centralization Alternative minimum option, the consequences of 
existing facilities utilized for interim fuel storage prior to shipment 
offsite are the same as in the No Action Alternative.  Consequences for 
defense fuel processing prior to shipment are described under the 
centralization maximum alternative and are equivalent to those from the 
shear/leach/calcine facility.  Refer to Tables 5.7-4 and 5.7-10 for the 
consequences of facilities included in this option. 
 
 

5.7.5.2 Nonradiological. Because of the similarity of operations 

leading to nonradiological impacts on air quality, consequences for the 
Centralization Alternative are considered to be the same as those for the 
Decentralization Alternative with the addition of emissions from the naval 
fuels Expended Core Facility.  Analysis of nonradiological releases from the 
Expended Core Facility can be found in Volume 1, Appendix D.  
 
 

5.8 Water Quality and Related Consequences



      This section evaluates the potential impacts to groundwater and surface 
water resources from the construction and operation of SNF storage and 
associated support facilities at the Hanford Site.  Potential impacts to 
groundwater and surface water, water use, and water quality from the potential 
release of contaminants into, and migration through, hydrologic water-based 
environments are evaluated.  The potential significance of these impacts is 
evaluated with respect to environmental contaminant levels from potential 
releases of contaminants into the environment and the health impacts of these 
contaminant levels.  Contaminant waste streams include radionuclide and 
chemical carcinogens and noncarcinogenic chemicals.   
      The Multimedia Environmental Pollutant Assessment System (MEPAS), a 
computer model, was utilized to simulate the release, migration, fate, 
exposure, and risk to surrounding receptors of wastes that are discharged into 
the environment from the operation of SNF facilities.  The MEPAS model is a 
fully integrated, physics-based, PC-platform, intermedia transport- and risk computa- 
tion code that is used to assess health impacts from actual and potential releas- 
es of both hazardous chemicals and radioactive materials.  The 
MEPAS model is designed for site-specific assessments using readily available 
information.  It follows EPA risk-assessment guidance in evaluating 1) the 
release of contaminants into the environment; 2) their movement through and 
transfer between various environmental media [i.e., subsurface (vadose and 
saturated zones), surface water, overland (surface soil), and atmospheric]; 3) 
exposure to surrounding receptors via inhalation, ingestion, dermal contact, 
and external dose; and 4) risk to carcinogens and hazard to noncarcino- 
gens. The MEPAS model follows ICRP/NCRP and EPA guidelines, where the user is 
allowed to choose the appropriate guidelines. 
 
 

5.8.1 No Action Alternative 

      The only release directly to the surface water in the No Action 
Alternative was associated with the 105-KE and 105-KW basins.  The 105-KE and 
105-KW basins were combined as one release and represented by a "single liq- 
uid release point to the Columbia River" (Bergsman 1995).  The annu- 
al liquid discharge is assumed to be 1.4E+06 cubic meters per year (3.7E+08 gallons per 
year), with a total activity of approximately 0.4 Ci:  0.26 Ci tritium, 
0.066 Ci cobalt-60, 0.01 Ci cesium-137, 0.0010 Ci strontium-90, and 9.2E-06 Ci 
plutonium-239 (Bergsman 1995).  All of the constituents in this assessment are 
radionuclides.  The release is assumed to continue at this level over the 
period of 18 years from 1997 through 2015.  Operational liquid effluents from 
the K Basins are discharged to the Columbia River via the monitored and 
regulated National Pollutant Discharge Elimination System (NPDES) permitted 
1908-KE outfall.   Contaminant migration is from the point-source discharge 
point to the Columbia River, and in the Columbia River to recep- 
tors downstream.  The flow discharge in the Columbia River is assumed to be under 
low-flow conditions of 1,000 cubic meters per second (36,000 cubic feet per second)  
(Whelan et al. 1987), which represents the most conservative case for 
maximizing surface water concentrations.  As a conservative assumption, the 
removal of water from the Columbia River is assumed to be 100 meters (328 
feet) downstream of the point of entry of the contaminant into the river.  The 
assessment addressed recreational activities (e.g., boating, swimming, and 
fishing) in the Columbia River and use of the water as a drinking water supply 
and for bathing, irrigation, etc.  The risk of fatal cancer in this scenario 
considering all pathways was found to be less than one chance in a billion.  
For more information, refer to Whelan et al. (1994). 
      Intermittent leakage of water from the K Basins is monitored via onsite 
groundwater sampling.  Although radionuclide concentrations in some of the 
100-K area monitoring wells exceed EPA drinking water standards, this 
condition does not constitute a risk to the public because the groundwater is 
not used directly for human consumption or food production.  Analyses of water 
from the K area springs, where groundwater enters the Columbia River, indicate 
that radionuclide levels are below the EPA drinking water standards.  Dilution 
of this seepage in the river flow would further reduce the risk to the 



downstream population, as indicated by the fact that radionuclide 
concentrations in the Columbia River at the Richland pump house are orders of 
magnitude below the drinking water standard (Dirkes et al 1994). 
 
 

5.8.2 Decentralization Alternative 

      The Spent Nuclear Fuel Wet Transfer and Storage scenario was documented.  
The source term represents the maximum potential water releases that would be 
expected if a secondary containment failure and/or piping leak occurred and 
went undetected for one month at a state-of-the-art wet storage fuel/transfer 
facility utilizing water treatment technology now available.  Releases 
resulting from such a failure should not be thought of as operational or 
planned releases.  However, for the purposes of a nonzero release source-term, 
this scenario addresses those situations where an unexpected release may 
occur.  The source-term information was derived from data related to the 
operation of the Flourinel and Storage Facility (FAST) at INEL's Chemical 
Processing Plant (ICPP 666) and is considered to be extremely conservative, 
given the state-of-the-art engineering practices, monitoring, leak-detection 
equipment, and surveillance procedures likely to be used at any new SNF 
facility, such as FAST. 
      Any new facility would be built using state-of-the-art technologies, 
including leak detection and water-balance monitoring equipment.  This 
equipment, along with the uncertainties associated with evaporation 
monitoring, will have a minimum detection sensitivity.  It is possible that 
the new SNF facility could experience a failure that would result in a leak 
that is below the sensitivity of the detection system.  Based on the size of 
the facility and the current monitoring programs at similar facilities, 5 
gallons per day has been established as a conservative value to account for 
potential undetected leakage from the facility.  The nonzero release source 
term would then exceed what could be expected for a new SNF wet storage or 
transfer facility.  Factors contributing to the conservatism in volume 
estimates are the design criteria, which state that the new facility will 
contain leak-detection systems (Hale 1994) and will have a lower surface area 
[i.e., 2000 square meters (6600 square feet)] available for leakage as 
compared to FAST [i.e., 3830 square meters (12,560 square feet)] (Hale 1994).  
For the purposes of this assessment, the entire release is assumed as a point 
source, which is the most conservative assumption.  The concentration data 
associated with the release were contained in or derived from January 6, 1986 
to February 14, 1994 weekly water quality reports for FAST and are considered 
to be reasonable nonzero release source terms at the 95% confidence level.  
Although surveillance at the FAST facility occurs daily with radiological 
surveys occurring weekly, the aqueous release assumes that the liner and/or 
piping leaks and secondary containment failure go undetected for one month. 
      The specific radionuclide activities in the release solution are assumed 
as follows:  280 pCi/L strontium-90, 3360 pCi/L cobalt-60, 160 pCi/L cobalt- 
57(a), 93 pCi/L cesium-137, and 100 pCi/L antimony-125.  All of the constituents 
in this assessment are radionuclides.  Contaminant migration is through the 
vadose zone through the saturated zone to the Columbia River, and in the 
Columbia River to receptors downstream.  The flow discharge in the Columbia 
River is assumed to be under low-flow conditions 1000 m3 per second (36,000 
cubic feet per second) (Whelan et al. 1987), which represents the most 
conservative case for maximizing surface water concentrations.  As a 
conservative assumption, the removal of water from the Columbia River is 
assumed to be 100 meters (328 feet) downstream of the contaminant influent 
point to the river.  The assessment addresses recreational activities (e.g., 
boating, swimming and fishing) in the Columbia River and use of the water as a 
drinking-water supply and for bathing, irrigation etc.  The risk of fatal 
cancers considering all pathways was found to be significantly less than one 
chance in a trillion.  For more information, refer to Whelan et al. (1994). 
      The Decentralization Alternative also includes an operational release 
scenario to the Hanford 200 Area Treated Effluent Disposal Facility (TEDF).  
Liquid effluents would be added to the TEDF, which receives liquid effluent 



from many facilities in the 200 Area.  The "Discharge Target" allowable 
concentrations in the TEDF are presented in Bergsman (1995).  Only 380 liters 
(100 gallons) per day will be discharged to the TEDF basin from this opera- 
tion, although other facilities unrelated to SNF storage will also be 
--------------------------------------------------------------------------- 
a. Cobalt-57 is substituted in the analysis for cobalt-58 because the  
MEPAS database contains only cobalt-57. 
--------------------------------------------------------------------------- 
discharging to the basin.  For a ponded situation, the maximum outflow from 
the basin is equal to the transmission rate (i.e., saturated hydraulic 
conductivity under a unit hydraulic gradient) of the soil immedi- 
ately below the basin, which is 24 cubic meters per day (6260 gallons per day).  To 
maximize the flow velocity through the vadose zone and the mass flux of 
contaminant leaving the basin (i.e., concentration x area x flow veloci- 
ty), the assessment assumes that this facility leaks into the va- 
dose zone over a 4-year period with the infiltration rate limited by the transmission rate
soil.  The discharge from the pond is assumed to last for 4 years from 2002 
through 2006. 
      Based on the movement of the second tritium plume from the Plutonium and 
Uranium Recovery through Extraction cribs in the 200 Area to Well 699-24-33, a 
distance of 6 kilometers (4 miles) in a 5-year period (1983 to 1988), the 
average pore-water velocity (i.e., specific discharge divided by the effective 
porosity) in the saturated zone was 3.3 meters per day (10.8 feet per day) 
(Schramke et al. 1994).  Davis et al. (1993) performed a more recent analysis 
and determined the pore-water velocity as 0.02 meters per day (0.08 feet per 
day) just below the TEDF site, although this is not necessarily indicative of 
the velocity as the water moves toward the river.  Both velocities were 
initially used in assessing the migration of contamination from the basin to 
determine the most conservative result with respect to risk.  In the final 
analysis, the highest pore-water velocity of 3.3 meters per day (10.8 feet per 
day) was used because 1) it is consistent with other assessments at the instal- 
lation, 2) the contaminants reached the river and receptors earlier, and 
3) the resulting exposure analysis provided the more conservative estimate of 
risk over the 7000-year assessment time frame. 
    Radionuclides, chemical carcinogens, and noncarcinogens are contained in 
the waste stream.  The concentrations in the TEDF were represented by the dis- 
charge target allowable concentrations.  Contaminant migration is from the 
ponded water, through the vadose zone, through the saturated zone to the 
Columbia River, and in the Columbia River to receptors downstream.  The flow 
discharge in the Columbia River is assumed to be under low-flow condi- 
tions of 1000 cubic meters per second (36,000 cubic feet per second) (Whelan et al. 
1987), which represents the most conservative case for maximizing surface 
water concentrations.  As a conservative assumption, the removal of water from 
the Columbia River is assumed to be 100 meters (328 feet) downstream of the 
point of entry of the contaminant into the river.  The assessment addressed 
recreational activities (e.g., boating, swimming, and fishing) in the Colum- 
bia River and use of the water as a drinking-water supply and for bathing, irriga- 
tion, etc.   
      The maximum radionuclide and chemical carcinogenic risks were found to 
be less than 50 chances in a billion for all of the constituents through all 
of the exposure routes.  Likewise, noncarcinogenic chemical individual doses 
were found to be below their respective reference doses, except chromium VI, 
which had a dose about 50 percent higher than the reference dose.  Chromium VI 
had an assigned distribution coefficient (i.e., Kd) of zero (Serne and Wood 
1990), which represents the most mobile condition in the vadose zone.  For 
more information, refer to Whelan et al. (1994). 
 
 

5.8.3 1992/1993 Planning Basis Alternative 

      Scenarios and consequences relating to water quality would be the same 
as for the Decentralization Alternative.  For more information, refer to 
Whelan et al. (1994). 



 
 

5.8.4 Regionalization Alternative 

      Scenarios and consequences relating to water quality in the 
Regionalization options would be the same as for water quality aspects in the 
Decentralization Alternative.  For more information, refer to Whelan et al. 
(1994). 
 
 

5.8.5 Centralization Alternative 

      Scenarios and consequences relating to water quality would be the same 
as for the Decentralization Alternative.  For more information, refer to 
Whelan et al. (1994). 
 
 

5.9 Ecological Resources 

      Implications of implementing the alternatives for interim storage of SNF 
on terrestrial resources, wetlands, aquatic ecosystems, and threatened and 
endangered species at the Hanford Site are discussed in the following 
subsections. 
 
 

5.9.1 No Action Alternative 

      Implications of implementing the No Action Alternative for interim 
storage of SNF on terrestrial resources, wetlands, aquatic resources, and 
threatened and endangered species at the Hanford Site are discussed in the 
following subsections. 
 
 

5.9.1.1 Terrestrial Resources. No new SNF facilities would be 

constructed at Hanford and there would be no impacts to the terrestrial 
resources of the Hanford Site beyond those resulting from natural processes of 
succession and the impacts of ongoing Hanford operations.  They would remain 
as described under Section 4.9.1. 
 
 

5.9.1.2 Wetlands. No new SNF facility would be constructed; therefore, 

no changes to wetlands on the Hanford Site would be expected beyond those 
changes resulting from natural processes and the impacts of ongoing Hanford 
operations (see Section 4.9.3). 
 
 

5.9.1.3 Aquatic Resources. No new SNF facility would be constructed 

and the fact that there are no surface water facilities on the SNF facility 
site indicates that there would be no impacts on the aquatic resources of the 
Hanford Site other than those changes resulting from natural processes and the 



impacts of ongoing Hanford operations and they would remain as described in 
Section 4.9.3. 
 
 

5.9.1.4 Threatened and Endangered Species. No new SNF facilities would 

be constructed and operated at Hanford.  Thus, populations of species listed 
as endangered or threatened, or candidates for such listing by the federal and 
Washington State governments, or species listed as monitor species by the 
Washington State government would not be impacted (either directly by 
displacement or indirectly by habitat alteration) beyond effects resulting 
from ongoing Hanford operations and natural processes. 
 
 

5.9.1.5 Radioecology. Releases of radionuclides to the environment are 

expected to be on the order of those released in the recent past by site 
operations (Woodruff and Hanf 1993), and thus will not be accumulated into 
terrestrial or aquatic ecosystems in concentrations that could cause 
measurable impacts. 
 
 

5.9.2 Decentralization Alternative 

      Implications of implementing the Decentralization Alternative for 
interim storage of SNF on terrestrial resources, wetlands, aquatic resources, 
and threatened and endan- 
gered species at the Hanford Site are discussed in the 
following subsections. 
 
 

5.9.2.1 Terrestrial Resources. This alternative would require the 

construction of an SNF facility for fuel management and storage.  Most spent 
fuel from the Hanford Site would be stored here. 
      Construction of an SNF facility at Hanford would disturb up to 9 
hectares (24 acres) on the 65 hectare (160 acres) site, representing about 
0.01 percent of the total area of the Hanford Site.  Approximately 9 hectares 
(24 acres) would be occupied by facilities, access roads, or rights-of-way and 
therefore, would remain developed for the life of the project.  The remaining 
land would be revegetated with native grasses and shrubs upon completion of 
construction. 
      Vegetation within construction areas would be destroyed during 
land-clearing activities.  Plant species that are dominant on the Hanford SNF 
site, and thus would be most affected, include big sagebrush, cheatgrass, and 
Sandberg's bluegrass.  Total area destroyed would amount to about less than 1 
percent of this community on the Hanford Site.  Although the plant communities 
to be disturbed are well-represented on the Hanford Site, they are relatively 
uncommon regionally because of the widespread conversion of shrub-steppe 
habitats to agriculture.  Disturbed areas are generally recolonized by 
cheatgrass, a nonnative species, at the expense of native plants.  Mitigation 
of these impacts could include minimizing the area of disturbance and 
revegetating with native species, including shrubs, and establishing a 2:1 
acreage replacement habitat in concert with a habitat enhancement plan 
presently being developed for the Hanford Site in general.  Adverse impacts to 
vegetation on Hanford are expected to be limited to the project area and 
vicinity and are not expected to affect the viability of any plant popu- 
lations on the Hanford Site. 



      Construction of an SNF facility and support facilities would have some 
adverse affect on animal populations.  Less mobile animals such as 
invertebrates, reptiles, and small mammals within the project area would be 
destroyed during land-clearing activities.  Larger mammals and birds in 
construction and adjacent areas would be disturbed by construction activities  
and would move to adjacent suitable habitat, and these individual animals 
might not survive and reproduce.  Project facilities would displace about 9 
hectares (up to 24 acres) of animal habitat for the life of an SNF facility.  
Revegetated areas (e.g., construction laydown areas and buried pipeline 
routes) would be reinvaded by animal species from surrounding, undisturbed 
habitats.  The adverse impacts of construction are expected to be limited to 
the project area and vicinity and should not affect the viability of any 
animal populations on the Hanford Site because similar suitable habitat would 
remain abundant on the site. 
      Very small quantities of radionuclides would be released to the 
atmosphere during SNF facility operations.  No organisms studied to date are 
reported to be more sensitive than man to radiation (NRC-8).  Therefore, as 
concluded for humans, the effects of these releases on terrestrial organisms 
are expected to be minor. 
      These impacts to the vegetation and animal communities could be 
mitigated by minimizing the amount of land disturbed during construction, 
employing soil erosion control measures during construction activities, and 
revegetating disturbed areas with native species.  These measures would limit 
the amount of direct and indirect disturbance to the construction area and 
surrounding habitats and would speed the recovery process for disturbed lands. 
      Operational impacts to terrestrial biotic resources would include 
exposure of plants and animals to small amounts of radionuclides released 
during operation of the SNF facility.  The levels of radionuclide exposure 
would be below those levels that produce adverse effects. 
 
 

5.9.2.2 Wetlands. No wetlands occur on or near the SNF facility site, 

so no impacts from the construction and operation of the facility to wetlands 
would occur.  Wetlands resources on the Hanford Site would remain as described 
in Section 4.9.2.  No mitigation efforts would be required because no wetlands 
would be affected. 
 
 

5.9.2.3 Aquatic Resources. No aquatic habitats occur on the SNF site; 

thus, no impacts to aquatic resources are expected from the construction and 
operation of the SNF facility.  No mitigation efforts would be required 
because no impacts are anticipated to aquatic resources. 
 
 

5.9.2.4 Threatened and Endangered Species. Construction and operation 

of the SNF facility would remove approximately 9 hectares (24 acres) of 
relatively pristine big sagebrush/ cheatgrass-Sandberg's bluegrass habitat.   
This sagebrush habitat is considered priority habitat by the State of  
Washington because of its relative scarcity in the state and its use as nesting/ 
breeding habitat by loggerhead shrikes, sage sparrows, sage thrashers, 
burrowing owls, pygmy rabbits, and sagebrush voles.  Bald Eagles, peregrine 
falcons, and Oregon silverspot butterflies do not inhabit the potential 
proposed site. 
      Loggerhead shrikes, listed as a federal candidate (Category 2) and state 
candidate species, forage on the proposed SNF site and are relatively common 
on Hanford.  This species is sagebrush-dependent, as it is known to select 
primarily tall big sagebrush as nest sites.  Construction of the SNF facility 



would remove big sagebrush habitat which would preclude loggerhead shrikes 
from nesting there.  SNF site development would also be expected to reduce the 
value of the site as foraging habitat for shrikes known to nest in adjacent 
areas. 
      Sage sparrows and sage thrashers, both state candidate species, occur in 
mature sagebrush/ bunchgrass habitat at Hanford.  Sage thrashers were not 
observed on the SNF site, and are extremely rare on the Hanford Site.  These 
species are known to nest primarily in sagebrush.  Construction of the SNF 
facility would preclude both of these species nesting there and reduce the 
site's suitability as foraging habitat for these species. 
      SNF construction is not expected to substantially decrease the Hanford 
population of loggerhead shrike, sage sparrow, or sage thrashers because 
similar sagebrush habitat is still relatively common on the Hanford Site.  
However, the cumulative effects of constructing the SNF facility, in addition 
to future developments that further reduce sagebrush habitat (causing further 
fragmentation of nesting habitat), could negatively affect the long-term 
viability of populations of these species on the Hanford Site. 
      Burrowing owls, a state candidate species, are relatively common on the 
Hanford Site and nest in abandoned ground squirrel burrows on the proposed SNF 
site.  SNF construction would remove sagebrush and disturb soil, displacing 
ground squirrels and thus reducing the suitability of the area for nesting by 
burrowing owls.  Construction would also displace small mammals, which 
constitute a portion of the prey base for this species.  Construction for an 
SNF facility would, however, not be expected to negatively impact the 
viability of the population of burrowing owls on Hanford, as their use of 
ground squirrel burrows as nests is not limited to burrows in big sagebrush 
habitat. 
      Pygmy rabbits, a federal candidate (Category 2) and state threatened 
species, are known to utilize tall clumps of big sagebrush habitat throughout 
most of their range.  However, this species has not recently been observed on 
the Hanford Site.  Construction of the SNF facility would therefore reduce the 
potential for recolonization by this species by removing habitat suitable for 
its use. 
      Sagebrush voles, a state monitor species, are common on the Hanford Site 
and select burrow sites near sagebrush; however, this species is common only 
at higher elevations around the Hanford Site.  Construction of the SNF 
facility would remove sagebrush habitat, precluding sagebrush voles from 
utilizing the site.  However, construction would not affect the overall 
viability of sagebrush vole populations on the Hanford Site because the 
majority of the population is found on the Fitzner/Eberhardt Arid Lands 
Ecology Preserve. 
      The closest known nests of ferruginous hawks, a federal candidate 
(Category 2) and state threatened species, and Swainson's hawk, a state 
candidate, are 8.5 km (5 mi) and 6.2 km (3.7 mi), respectively, from the 
proposed SNF site.  The SNF site comprises a portion of the foraging range of 
these hawks.  Construction of the SNF facility is not expected to disrupt the 
nesting activities of these species.  However, construction would displace 
small mammal populations and thus reduce the prey for these birds.  The 
cumulative effects of constructing the SNF facility, in addition to future 
reductions in sagebrush habitat (causing further fragmentation of foraging 
habitat), could negatively affect the long-term viability of populations of 
these two species on Hanford. 
 
 

5.9.2.5 Radioecology. Releases of radionuclides to the environment are 

expected to be below those currently released by site operations (Woodruff and 
Hanf 1993), and thus will not be accumulated into terrestrial or aquatic 
ecosystems in concentrations that could cause measurable impacts. 
 
 

5.9.3 1992/1993 Planning Basis Alternative



      The 1992/1993 Planning Basis Alternative differs from the 
Decentralization Alternative only in that TRIGA fuel currently stored at the 
Hanford Site would be shipped to INEL for storage.  (It is possible that the 
TRIGA fuel may be transferred to third parties for beneficial use prior to 
the planned time of shipment to INEL.)  Thus, impacts on terrestrial 
resources, wetlands, aquatic resources, threatened and endangered species, 
and radioecology at the Hanford Site would be essentially the same as 
described for the Decentralization Alternative. 
 
 

5.9.4 Regionalization Alternative 

      All new facilities would be constructed on the 65 hectare (163-acre) 
site west of 200-East Area (Figure 4.1).  Although impacts on terrestrial 
resources are expected to be minimal, the impacts that would occur would be 
roughly proportional to the amount of land that would be disturbed during 
construction.  For the various options of the Regionalization Alternative, 
those areas would amount to the following amounts of land: 
      A)  From about 2 to 7 hectares (5 to 18 acres) when all SNF except 
          defense production SNF would be sent to INEL. 
           
      B1) From about 15 to 17 hectares (38 to 43 acres) when all SNF west 
          of the Mississippi River except Naval SNF would be sent to 
          Hanford. 
             
      B2) From about 25 to 28 hectares (63 to 70 acres) when all SNF west 
          of the Mississippi River and Naval SNF would be sent to Hanford. 
             
      C)  From about 2 to 5 hectares (5 to 12 acres) when all Hanford SNF 
          would be sent to INEL or NTS. 
           
      While the largest area cited above (28 hectares) is about three times 
the size of the area to be disturbed in the Decentralization Alternative, it 
is still a very small fraction of similar habitat on the Hanford Site.  By 
and large the discussion on flora and fauna presented in Section 5.9.2 
applies to the Regionalization Alternative, bearing in mind that the area 
involved would be more or less depending on the option chosen.   
 
 

5.9.5 Centralization Alternative 

      If Hanford is selected as the site for the Centralization Alternative, 
an SNF facility, as substantially described in the Decentralization 
Alternative, would be constructed at Hanford.  Although the facility would 
store about 25 weight percent more SNF than would be stored under the 
Decentralization Alternative and the number of casks would increase the 
required space, the ecological impacts would be essentially the same as those 
described in Section 5.9.2. 
      If Hanford is not selected as the site for the Centralization 
Alternative, an SNF packaging facility would be built to prepare the fuel for 
shipment offsite.  While that facility would not be as extensive as the SNF 
facility, the ecological impacts would not likely be importantly different 
from those described in Section 5.9.3 for the Decentralization Alternative. 
 
 

5.10 Noise 

      Implications of implementing the alternatives for interim storage of SNF 
on noise levels at the Hanford are discussed in the following subsections. 



 
 

5.10.1 No Action Alternative 

      Under this alternative, new SNF facilities would not be constructed, and 
the noise associated with SNF facility construction and operation activities 
would not occur.  Because no major changes in existing noise-emitting sources 
are expected at Hanford during the projected SNF facility construction period, 
the ambient noise levels at Hanford would be expected to remain essentially 
the same for the no-action alternative as during the baseline period. 
 
 

5.10.2 Decentralization Alternative 

      This alternative would require the construction and operation of an SNF 
facility for fuel management and storage.  Most spent fuel from the Hanford 
Site would be stored here.  The results of a detailed analysis of the 
potential noise impacts from constructing and operating a new production 
reactor (project since cancelled) and its support facilities at Hanford have 
been published.  The analysis indicates that noise from constructing a 
facility the size of a production reactor, and from operational facilities, 
equipment, and machines, would not cause ambient noise levels to exceed the 
limits set by the Washington State noise control regulations or EPA 
guidelines.  The latter are set to protect the public from the effect of 
broadband environmental noise and to protect the public against hearing loss.  
The results also indicate that increases in noise levels from constructing and 
operating a facility the size of a production reactor and its support 
facilities, including increased traffic along the major roadways, would result 
in little or no increase in the annoyance level experienced by communities or 
individuals. 
      No significant noise impacts from activities associated with SNF 
facility construction and operation are expected at sensitive receptor 
locations outside the Hanford boundary or at residences along the major 
highways leading to the proposed SNF site at Hanford. 
 
 

5.10.3 1992/1993 Planning Basis Alternative 

      The 1992/1993 Planning Basis Alternative differs from the 
Decentralization Alternative only in that TRIGA fuel currently stored at the 
Hanford Site would be shipped to INEL for storage.  (It is possible that the 
TRIGA fuel may be transferred to third parties for beneficial use prior to the 
planned time of shipment to INEL.)  Thus, impacts would be essentially the 
same as described for the Decentralization Alternative. 
 
 

5.10.4 Regionalization Alternative 

      All new facilities would be constructed on the 65 hectare (163-acre) 
site west of 200-East Area (Figure 4.1).  Although noise is not expected to be 
a factor in evaluating the alternatives, the amount and duration of noise 
associated with construction would be roughly proportional to the amount of 
land that would be disturbed during construction.  For the various options of 
the Regionalization Alternative, those areas would amount to the following 
amounts of land: 
      A)  From about 2 to 7 hectares (5 to 18 acres) when all SNF except 
          defense production SNF would be sent to INEL. 
           



      B1) From about 15 to 17 hectares (38 to 43 acres) when all SNF west of 
          the Mississippi River except Naval SNF would be sent to Hanford. 
           
      B2) From about 25 to 28 hectares (63 to 70 acres) when all SNF west of 
          the Mississippi River and Naval SNF would be sent to Hanford. 
           
      C)  From About 2 to 5 hectares (5 to 13 acres) when all Hanford SNF 
          would be sent to INEL or NTS. 
           
      Although not likely to be heard offsite, the duration of noise that is 
generated would range from about a quarter to three times that described for 
the Decentralization Alternative depending on the Regionalization option 
chosen. 
 
 

5.10.5 Centralization Alternative 

      If Hanford is selected as the site for centralization of SNF, new SNF 
facilities would be constructed at Hanford.  Although somewhat larger than for 
the Decentralization Alternative, the impacts from noise would be the same as 
those described in Subsection 5.10.2. 
 
 

5.11 Traffic and Transportation 

      The implications of implementing the alternatives for interim storage of 
SNF on traffic and incident-free onsite transportation of SNF and materials 
supporting SNF storage at the Hanford are discussed in the following 
subsections.  The impacts of offsite transportation of SNF are discussed in 
Appendix I. 
 
 

5.11.1 No Action Alternative 

      Implications of implementing the No Action Alternative for interim 
storage of SNF on traffic and incident-free onsite transportation of SNF and 
materials supporting SNF storage are discussed in the following subsections. 
 
 

5.11.1.1 Traffic. Under the No Action Alternative, the number of 

workers would stay the same as under present conditions; therefore, there 
would be no change in traffic patterns.  At present, there are periods of 
moderate traffic congestion, some of which is expected to be alleviated by a 
new road to the 200 areas. 
 
 

5.11.1.2 Transportation. The RISKIND (Yuan et al. 1993) and RADTRAN 4 

(Neuhauser and Kanipe 1992) computer codes were applied to calculate the 
radiation doses to transport workers and the public that are estimated to 
result from incident-free onsite transportation of SNF.  RISKIND was also used 
to calculate the consequences of bounding transportation accidents.  All of 
the onsite SNF shipments were assumed to emit radiation that would result in a 
dose rate at the regulatory limit (i.e., 0.01 rem per hour at 2 meters (6 
feet) from the external surface of the shipments).  This assumption 



contributes to the conservatism of the analysis because the shipment dose 
rates cannot be larger than this value but frequently will be substantially 
smaller.  All shipments were assumed to be made by truck.  A detailed 
description of the approach and other important shipment-related parameters 
are discussed in Volume 2, Chapter 5, and Appendix I.  Hanford-specific 
information and input parameters are presented in this section. 
      The doses per incident-free shipment of each type of SNF were calculated 
using RISKIND and RADTRAN 4.  The potential receptors considered are the 
transportation crew of two, on-link (on the road) and off-link (persons near 
the roadway) populations.  Guards and/or inspectors may also be exposed to the 
shipments.  Guards and inspectors may be exposed when they prepare a shipment 
to leave its origin facility or prepare to receive a shipment that has arrived 
at a destination facility.  Guards and inspectors may also be exposed while 
the shipment is enroute between facilities.  Guard and inspector doses at 
origin and destination facilities are included in the doses calculated in 
Section 5.13.  Most onsite shipments originate in the 200 and 100 Areas and 
will not travel through a guarded checkpoint.  The guard/inspector doses for 
these shipments are zero.  Only the miscellaneous fuel shipments originating 
in the 300 Area and the FFTF shipments originating in the 400 Area will travel 
past a guarded checkpoint (see Wye Barricade in Section 4.11).  Doses to the 
guards at the Wye Barricade were calculated assuming they were exposed briefly 
at a distance of 5 meters, (16 feet) from the shipment, as described in Volume 
2, Chapter 5.  The computer code RISKIND was used to calculate maximum and 
individual doses; RADTRAN 4 was used to calculate collective population doses. 
      Five general classes of SNF were considered in this analysis.  These 
include N Reactor fuel, FFTF fuel, single-pass reactor (SPR) fuel, PWR Core-II 
fuel, and miscellaneous fuel.  A sixth type of fuel, fuel wastes in EBR-II 
metal casks, was assumed to have similar shipping characteristics to 
miscellaneous fuels.  Some of the key shipment characteristics for these fuels 
are presented in Table 5.11-1, including the SNF material forms, quantities, 
shipment capacities, and numbers of shipments.  Radionuclide inventories for 
the various types of fuel shipments are provided in Table 5.11-2.  The 
radionuclide inventories were derived from the irradiated fuel inventories and 
characteristics provided by Bergsman (1994, 1995) and the shipment 
characteristics listed in Table 5.11-2. 
      The population densities of the different areas of the Hanford Site 
across which shipments must travel will influence the transportation impacts.  
Doses to persons along the highways (i.e., off-link doses) will be received 
only by Hanford Site workers for onsite shipments.  
Table 5.11-1.  Spent nuclear fuel shipment characteristics.  
      Fuel Type           Material Form          Quantity,         Shipment Capacity,     
                                                 Assemblies       Assemblies/shipment     
                                                                                     
N Reactor             Uranium metal clad    Short:  66,300   Short:  128           Short: 
                      with Zircalloy-2      Long:   63,700   Long:    96           Long:  
                                                                                   Total: 
FFTF                  Mixed uranium-                                                 
                      plutonium oxide in             317                   4              
                      stainless steel  
                      tubes  
Single-pass reactor   Uranium metal                                                  
                      enclosed in                   1,100                 900             
                      aluminum jackets  
PWR Core-II           Natural uranium                                                
                      oxide clad in                  72                    1              
                      zirconium alloy  
Fuel wastes in EBR-   Plutonium-uranium                                              
II metal casks        compounds sealed in         24 casks        1 cask per shipment     
                      stainless steel  
                      canisters  
                      Various uranium                                                
Miscellaneous         compounds from                                                 
                      research and                   77                    4              
                      development  
                      programs  



                          
a.  This column provides the number of onsite shipments projected to occur in the Decentra
1992/1993 Planning Basis, Regionalization, and Centralization Alternatives.  For the No-Ac
Alternative, one shipment of N Reactor fuel currently at PUREX and all of the miscellaneou
assumed to be transported onsite. 
Table 5.11-2.  Radionuclide inventories for shipments of each type of spent 
nuclear fuel on the Hanford Site (Ci/shipment).  ,b 
                                                                                         
Radio-     FFTF                  N Reactor        PWR Core-II           Single-pass     EB
nuclide                                           fuel                  reactor         Mi
                                                                                         
H-3        2.1E+02               3.9E+03          1.6E+02               3.9E+03         0.
Mn-54      7.0E+02               0.0E+00          0.0E+00               0.0E+00         0.
Fe-55      6.9E+02               1.1E+03          6.1E+03               1.1E+03         0.
Co-60      7.3E+02               7.9E+02          4.2E+03               7.9E+02         4.
Ni-63      6.0E+01               0.0E+00          2.7E+03               0.0E+00         0.
Kr-85      1.8E+03               7.5E+04          1.6E+03               7.5E+04         6.
Sr-90      1.3E+04               8.7E+05          1.8E+04               8.7E+05         3.
Y-90       1.3E+04               8.7E+05          1.8E+04               8.7E+05         3.
Ru-106     1.8E+04               7.1E+03          2.9E+02               7.1E+03         1.
Rh-106     1.8E+04               7.1E+03          2.9E+02               7.1E+03         1.
Sb-125     3.7E+03               1.6E+04          1.1E+03               1.6E+04         0.
Te-125m    9.1E+02               4.3E+03          2.6E+02               4.3E+03         0.
Cs-134     5.2E+03               1.9E+04          1.6E+03               1.9E+04         0.
Cs-137     3.6E+04               1.1E+06          3.6E+04               1.1E+06         3.
Ba-137m    3.4E+04               1.0E+06          3.4E+04               1.0E+06         3.
Ce-144     6.3E+03               4.1E+03          0.0E+00               4.1E+03         9.
Pr-144     6.3E+03               4.1E+03          0.0E+00               4.1E+03         9.
Pr-144m    7.6E+01               0.0E+00          0.0E+00               0.0E+00         0.
Pm-147     2.8E+04               2.9E+05          4.5E+03               2.9E+05         7.
Sm-151     1.4E+03               1.3E+04          1.9E+02               1.3E+04         0.
Eu-154     1.0E+03               1.3E+03          2.1E+03               1.3E+03         0.
Eu-155     3.2E+03               4.8E+03          7.6E+02               4.8E+03         6.
U-233      0.0E+00               0.0E+00          0.0E+00               0.0E+00         1.
U-234      0.0E+00               1.5E+00          0.0E+00               1.5E+00         2.
U-235      2.0E-04               6.7E-02          0.0E+00               6.7E-02         2.
U-238      2.7E-02               1.0E+00          0.0E+00               1.0E+00         3.
Np-237     4.6E-02               3.5E-02          0.0E+00               3.5E-02         0.
Pu-238     6.6E+02               0.0E+00          1.1E+03               0.0E+00         3.
Pu-239     1.4E+03               1.8E+02          2.8E+02               1.8E+02         6.
Pu-240     1.5E+03               4.5E+01          3.7E+02               4.5E+01         2.
Pu-241     6.3E+04               1.7E+03          6.8E+04               1.7E+03         1.
Pu-242     5.2E-01               3.0E-03          0.0E+00               3.0E-03         6.
Am-241     8.0E+02               3.1E+01          1.6E+03               3.1E+01         0.
Cm-243     4.6E+01               0.0E+00          0.0E+00               0.0E+00         0.
Cm-244     8.8E+01               0.0E+00          7.9E+02               0.0E+00         0.
                          
a.  Radionuclide inventory data were derived from information in Bergsman  
(1994) and WHC (1993c).  
b.  For radionuclides that are indicated to have 0.0 Ci per shipment, the  
quantities of fission and activation are less than 5 Ci/assembly and less  
than 10 g/assembly for actinides. Radionuclides not listed on the table are  
also less than these quantities.  
c.  Fuel inventories for EBR-II casks are assumed to be applicable to  
miscellaneous fuels. The SNF in EBR-II casks and miscellaneous SNF consist  
primarily of irradiated light-water reactor fuels. 
The population densities for each work area on the site, used for occupational 
dose calculations, are listed in Table 5.11-3.  The off-link doses are 
included in the occupational dose results. 
     For the calculation of doses to persons traveling on the highways (i.e., 
on-link doses), two-lane highways were assumed and the number of persons per 
vehicle was assumed to be 2.0.  No vehicle stops were included in the 
calculations because the shipments are not long enough to warrant intermediate 
stops for food and rest.  One-way traffic densities were based on traffic 
counts provided in DOE (1989).  Because average traffic densities were not 



available in that document and there are no administrative restrictions on 
time of day when SNF transport could occur, the peak count on a given route 
segment (vehicles per day) was used to calculate the traffic density for that 
route.  The traffic densities used for the five types of SNF and shipping 
distances for the various fuel types are provided below. 
     -    FFTF Fuel - 640 vehicles per hour;  28 kilometers one-way shipping 
          distance 
           
     -    N Reactor Fuel - 170 vehicles per hour; 16 kilometers one-way 
          shipping distance 
           
     -    PWR Core II Fuel - 180 vehicles per hour; 5 kilometers one-way 
          shipping distance 
           
     -    Single-pass Reactor Fuel - 100 vehicles per hour; 16 kilometers 
          one-way shipping distance 
           
     -    EBR-II/300 Area Miscellaneous Fuel - 640 vehicles per hour; 37 
          kilometers one-way shipping distance. 
           
Table 5.11-3.  Population densities for work areas at Hanford. 
Work Area            Worker                Land Area,       Worker Density, per  
                     Population            km2              km2  
     100 B and C           4                    1.7               3  
     100 D and DR          4                    1.5               3  
     100 H                 4                    0.7               6  
     100 K               124                    0.9             140  
     100 N               360                    1.0             360  
     200 West           1968                    9.5             210  
     200 East           2923                    9.0             330  
     300                2487                    1.5            1700  
     400                 638                    2.1             300  
     600                 514                 1450                 0.35  
     WPPSS              1125                    4.4             260 
                                                              
     The computer code RISKIND was used to calculate the doses to Maximally- 
Exposed Individual (MEI) members of the public as discussed in Volume 2, 
Chapter 5.  Two exposure scenarios were modeled, including a "tailgater" and a 
"bystander."  The dose received by a tailgater was calculated by assuming that 
an individual precedes or follows an SNF shipment for the entire duration of a 
shipment.  The exposure distance was assumed to be 48.8 meters (160 feet).  
The dose calculated in Volume 2, Chapter 5, was based on a 37 kilo- 
meters (23 miles) shipping distance, which is also the same as the longest shipping 
distance anticipated for SNF shipments at Hanford (300 Area to the 200 Area).  
Therefore, the public MEI dose amounts to 0.015 millirem per tailgating 
incident. 
     The dose to a "bystander" was calculated in Volume 2, Chapter 5, to be 
0.0014 millirem.  This dose was calculated assuming a shipment passes by an 
individual at an average speed of 56 kilometers per hour (35 miles per hour) 
at a distance of 1 meter (3 feet) from the shipment.  This individual was 
postulated to be standing on the side of the road as an SNF shipment passes by 
and was assumed to be exposed only one time. 
     The dose to the maximally-exposed worker from incident-free 
transportation will be received by the truck crew.  The dose to the truck crew 
was calculated using the maximum allowable dose rate in the truck cab (2 
millirem per hour) for all shipments.  It was assumed that the maximum-exposed 
worker will accompany all of the spent fuel shipments, even though the dose 
will most likely be apportioned over a larger number of workers.  The total 
dose received by this individual was calculated by multiplying the maximum 
dose rate by the total shipping time.  The total shipping time for the various 
alternatives was determined by dividing their total shipping distances by the 
average speed, 56 kilometers per hour (35 miles/hour). 
     The results of the analysis of the No Action Alternative are presented 
in Table 5.11-4.  As shown, two shipment campaigns occur in this alternative; 
1) shipment of N Reactor fuels at PUREX to the 105-K basins for storage and 2) 



shipment of miscellaneous SNF in the 300 Area to the 200 Area to be placed in 
dry storage.  The total radiological impacts from incident-free transportation 
in this alternative are dominated by the shipments of miscellaneous fuels from 
the 300 Area to the 200 Area.  This is primarily because there are 
approximately 24 shipments of miscellaneous fuels, and the N Reactor fuel at 
PUREX will make up only a fraction of a shipment. 
Table 5.11-4.  Impacts of incident-free transportation for the No Action 
Alternative.   
Impactsb                                   General               Occupational  
                                           Populationc  
Total Dose (person-rem)                    7.8E-02               1.2E-01  
Cancer Fatalities                          3.9E-05               4.7E-05  
                          
a.  The N Reactor fuel currently at PUREX is the only N Reactor fuel  
transported in this alternative.  The impacts of transporting this fuel were  
calculated by adjusting the impacts of transporting all N Reactor fuel  
(0.3 MTHM at PUREX/2096 MTHM total N Reactor fuel).  
b.  Total detriment, which includes latent cancer fatalities, nonfatal  
cancers, and genetic effects in subsequent generations, can be calculated by  
multiplying the total dose to the general population by 7.3E-04 effects per  
person-rem and the total occupational dose by 5.6E-04 effects per person-  
rem.  
c.  Rural population density. 
     The doses to the maximally-exposed workers and members of the public are 
summarized below: 
     -    The dose to a tailgater was calculated to be 0.015 millirem. 
           
     -    The dose to a bystander was calculated to be 0.0014 millirem. 
           
     -    The dose to a truck crewman that accompanies all of the spent fuel 
          shipments in the No Action Alternative was calculated to be about 
          46 millirem. 
           
     The RISKIND computer code was used to calculate the radiological 
consequences of accidental releases of radioactive material during 
transportation.  Consequences of severe, reasonably foreseeable accidents were 
calculated to workers and the offsite population.  Workers were placed at a 
distance that maximizes the dose from a potential release.   Hanford-specific 
population density data (see Beck et al. 1991) were used to assess the 
integrated doses to the offsite public, as described in Volume 2, Chapter 5. 
     As discussed in Appendix I, maximum radiological impacts were calculated 
for a severe, reasonably foreseeable accident.  For this assessment, the 
consequences were assessed to populations and individuals assuming the most 
severe accident scenario with a probability greater than 1E-07.  The methods 
and data described in Appendix I were used to calculate the accident 
probabilities of the various shipments in the No Action Alternative.  Hanford- 
specific numbers of shipments and shipping distances were used in the 
calculations.  Accident rate information from Saricks and Kvitek (1991) for 
urban areas in the State of Washington were used in the calculations.  The 
results of these calculations indicate that the probabilities of the severe 
accident defined in Appendix I for the irradiated fuels transported in the 
No Action Alternative are less than the 1E-07 criteria.  The most likely 
severe accident scenario was determined to be one involving shipments of 
miscellaneous fuels from the 300 Area.  The probability of such an accident 
was calculated to be about 1E-09.  As shown in Table 5.11-5, this is also the 
highest-consequence accident scenario for the No Action Alternative. 
     The impacts of potential severe transportation accidents for the 
No Action Alternative are shown in Table 5.11-5.  The maximum exposed 
individual and public collective doses are shown in Table 5.11-5 for shipments 
of miscellaneous SNF in the 300 Area to dry storage in the 200 Area. This was 
determined to be the most severe reasonably foreseeable onsite transportation 
accident scenario for the No Action Alternative, even though its probability 
is significantly smaller than 1E-07, as discussed above.  As shown, 
consequence estimates are presented for two atmospheric dispersion conditions; 
1) neutral (Pasquill stability class D, wind speed = 4 meters per second) and 



2) stable (Pasquill stability class F , wind speed = 1 meters per second).16 
Table 5.11-5.  Impacts of accidents during transportation for the No Action 
Alternative.   
                 Dose Consequence                       Cancer Fatalities                 
                                                                                          
  
  
  
Exposure Group 
                 Stability Category                     Stability Category                
                                                                                          
                 D                     F                D                     F           
                                                                                          
Offsite          1.4E+01               1.1E+02          6.8E-03               5.5E-02     
Populationb      person-rem            person-rem  
Maximum Exposed  5.0E-01 rem           1.7E+00 rem      2.0E-04               6.7E-04     
Individual 
                                                                                          
a.  The maximum-consequence onsite transportation accident  
for the No Action Alternative is one involving a shipment of  
miscellaneous fuels currently located in the 300 Area.  This  
is also the most likely accident scenario, but its  
probability is below the 1E-07 criteria for a maximum  
reasonably foreseeable accident.  
b.  Rural population density. 
     Nonradiological impacts consist of fatalities that may result from 
traffic accidents as well as health effects from pollutants emitted from 
vehicles involved in onsite shipments of spent nuclear fuel.  These  
risks are unrelated to the radioactive nature of the materials being trans- 
ported.  Nonradiological impacts from accidents were calculated using unit  
risk factors derived by Saricks and Kvitek (1991) that convey the estimated  
number of fatalities per unit distance traveled.  The total nonradiological  
impacts are calculated by multiplying the total shipping distance traveled  
by onsite shipments by the appropriate unit risk factors. 
     The total nonradiological transportation impacts for the No Action 
Alternative were calculated to be less than one (1.9E-05) fatality. 
 
 

5.11.2 Decentralization Alternative 

     Implications of implementing the Decentralization Alternative for 
interim storage of SNF on traffic and incident-free onsite transportation of 
SNF and materials supporting SNF storage are discussed in the following 
subsections. 
 
 

5.11.2.1 Traffic. Under the Decentralization Alternative, the number 

of construction workers would range from about 220 to 870.  During operations, 
the number of workers would range from about 1100 to 1300, depending on the 
option selected.  This would add from 1 to 6 percent to the present workforce 
and to additional commuting traffic on the Hanford Site, assuming that the 
proportion of workers that take the bus to work or drive their own vehicles 
remains essentially constant. 
 
 

5.11.2.2 Transportation. The same approaches and basic assumptions and 

data described in Section 5.11.1.2 for the No Action Alternative were used to 
assess the impacts of onsite transportation for the Decentralization 



Alternative.  The key differences between the alternatives are the numbers of 
shipments and destinations.  More SNF is transported in this alternative than 
in the No Action Alternative.  In this alternative, all N Reactor SNF in the 
105-K Basins is to be transported to the 200 Area for processing and/or 
storage, depending upon the particular suboption selected.  The FFTF fuel is 
to be transported from the 400 Area to the 200 Area for storage.  The PWR 
Core-II, single- pass reactor fuels, and 300 Area miscellaneous fuels are also 
to be transported to a new facility in the 200 Area for storage. 
     Table 5.11-6 presents the incident-free transportation impacts for the 
Decentralization Alternative.  As shown in Table 5.11-6, the truck crews are 
the largest exposure group.  The total doses were found to be dominated by the 
exposures received during transportation of N Reactor fuel.  This is because 
there are significantly more truck shipments of N Reactor fuel in this 
alternative than shipments of other types of fuel. 
     The doses to the maximally-exposed workers and members of the public are 
summarized below: 
     -    The dose to a tailgater was calculated to be 0.015 millirem. 
           
     -    The dose to a bystander was calculated to be 0.0014 millirem. 
           
     -    The dose to a truck crewman that accompanies all of the spent fuel 
          shipments in the Decentralization Alternative was calculated to be 
          about 800 millirem. 
           
The worker MEI dose is higher than that calculated for the No Action 
Alternative because there are many more onsite spent fuel shipments in the 
Decentralization Alternative. 
     Table 5.11-7 presents the impacts of potential severe transportation 
accidents for the Decentralization Alternative.  The maximum exposed 
individual and public collective doses are shown in Table 5.11-7 for  
two accident scenarios:  the highest probability and highest consquence.   
As explained in the table footnotes, the probabilities of both scenarios  
are less than MEI 1E-07 criteria discussed in Appendix I. As shown,  
consequence estimates are presented for 
Table 5.11-6.  Impacts of incident-free transportation for the 
Decentralization Alternative. 
Impactsa                          General               Occupational  
                                  Populationb  
Total Dose (person-rem)           4.3E-01               1.7E+00  
Cancer Fatalities                 2.2E-04               6.8E-04  
                          
a.  Total detriment, which includes latent cancer fatalities, non-fatal  
cancers, and genetic effects in subsequent generations, can be calculated by  
multiplying the total dose to the general population by 7.3E-04 effects per  
person-rem and the total occupational dose by  
5.6E-04 effects per person-rem.  
b.  Rural population density. 
Table 5.11-7.  Impacts of accidents during transportation for the 
Decentralization Alternative. 
                                     Dose Consequence              Cancer                 
                                                                   Fatalities             
                 
Accident       Exposure  
Scenario       Group  
                                     Stability Category            Stability              
                                                                   Category               
                                     D       F                     D               F      
Highest        Offsite               1.7E+01 1.4E+02               8.6E-03         6.8E-02
Probabilitya   Population            Person- Person-rem                                   
               b                     rem  
               Maximum               7.2E-01 2.4E+00               2.9E-04         9.6E-04
               Exposed               Rem     Rem                                          
               Individual  
Highest        Offsite               1.7E+02 1.3E+03               8.4E-02         6.7E-01
Consequencec   Population            Person- Person-rem                                   



                                     rem  
               Maximum               5.4E+00 1.8E+01               2.2E-03         7.2E-03
               Exposed               Rem     Rem                                          
               Individual  
                          
a.  The highest-probability accident is one involving a shipment of N  
Reactor fuel.  The probability of this accident scenario was calculated  
to be approximately 5E-8 over the entire N-Reactor fuel shipping  
campaign.  
b.  Rural population density.  
c.  The highest-consequence accident scenario was determined to be one  
involving shipments of FFTF fuel.  However, the probability of the  
accident scenario analyzed here is approximately 6E-09, which is below  
the 1E-07 probability criteria for a reasonably foreseeable accident. 
two atmospheric dispersion conditions; 1) neutral (Pasquill stability class D, 
wind speed = 4 meters per second) and 2) stable (Pasquill stability class F , 
wind speed = 1 meters per second).  This table is different from Table 5.11-5 
(No Action Alternative) because of the additional fuel types transported in 
the Decentralization Alternative. 
     The total nonradiological transportation impacts for the 
Decentralization Alternative were calculated to be 6.6E-04 fatalities.  The 
nonradiological transportation impacts of this alternative are significantly 
higher than the impacts of the No Action Alternative because the numbers of 
shipments, and thus total shipment mileage, is significantly higher. 
 
 

5.11.3 1992/1993 Planning Basis Alternative 

     Implications of implementing the 1992/1993 Planning Basis Alternative 
for interim storage of SNF on traffic and incident-free onsite transportation 
of SNF and materials supporting SNF storage are discussed in the following 
subsections. 
 
 

5.11.3.1 Traffic. Because the only difference between the 

Decentralization Alternative and the 1992/1993 Planning Basis Alternative is 
the shipment of the small amount of TRIGA fuel offsite, traffic patterns would 
not be significantly different from those described for the Decentralization 
Alternative. 
 
 

5.11.3.2 Transportation. The impacts of onsite transportation for the 

1992/1993 Planning Basis Alternative are substantially the same as the impacts 
of the Decentralization Alternative (see Section 5.11.2).  The only difference 
between these two alternatives is the disposition of the TRIGA fuel in the 308 
Building.  The quantity and number of TRIGA fuel shipments is small relative 
to the other fuel types so the disposition of the TRIGA fuels will have a 
negligible impact on the results presented in Tables 5.11-3 and 5.11-4. 
 
 

5.11.4 Regionalization Alternative 

     Implications of implementing the Regionalization Alternative for interim 
storage of SNF on traffic and incident-free onsite transportation of SNF and 
materials supporting SNF storage are presented in this section.  The onsite 
transportation requirements for the four Regionalization Alternative options 



are as follows: 
  -  Option A - Defense production fuel will be shipped from the 105-K basins 
     and Plutonium and Uranium Recovery through Extraction to a new facility 
     in the 200 Area for storage.  All other fuel will be shipped offsite; 
     the transportation impacts of offsite shipments are addressed in 
     Appendix I. 
      
  -  Option B1 - All SNF located or to be generated west of the Mississippi 
     River will be sent to Hanford for storage, except for Naval SNF.  
     Shipments of SNF from offsite locations are addressed in Appendix I.  
     The onsite SNF will be transported from its current locations to the 200 
     Area for storage.  In terms of onsite transportation impacts, this 
     option is essentially the same as the Decentralization Alternative (see 
     Section 5.11.2). 
       - Option B2 - The same as Option B1 except that Naval SNF will also be 
         transported to Hanford.  This alternative would result in the same 
         onsite transportation impacts as Option B1. 
          
  -  Option C - All Hanford SNF will be transported offsite to a facility at 
     INEL or NTS.  Offsite transportation impacts are addressed in Appendix 
     I. 
      
 
 

5.11.4.1 Traffic. Under the Regionalization Option A, the number of 

construction workers would range from about 180 to 1200, depending on the 
option selected.  During operations, the number of workers would range from 
about 280 to 320, depending on the suboption selected.  This would add from 
less than 1 to about 5 percent to the present workforce and to additional 
commuting traffic on the Hanford Site, assuming that the proportion of workers 
that take the bus to work or drive their own vehicles remains essentially 
constant.  Assuming that all of the N Reactor fuel shipments travel 16 
kilometers (10 miles) one way (approximate distance from the 100 Areas to the 
200 Area), a  total of about 40,000 vehicle-kilometers are needed for the N 
Reactor fuel shipments in this option.  It was stated in Section 4.11 that in 
1988 DOE vehicles logged over 19,000,000 vehicle-kilometers (12,000,000 
vehicle-miles) at Hanford.  The increase in vehicle mileage resulting from the 
Regionalization Option A, assuming that all the Hanford SNF shipments will be 
made in one year, is less than 1 percent above the 1988 base DOE-vehicle 
mileage.  
     For the Regionalization options B1 and B2, the impacts on traffic would 
be essentially the same as those described for the Decentralization 
Alternative (see Section 5.11.2.1). 
     The Regionalization Option C involves offsite shipments of Hanford fuel.  
The number of Hanford workers would stay approximately the same as the 
No Action Alternative.  The impacts on traffic are predominantly related to 
the additional vehicles on the highways that are carrying Hanford fuels to 
INEL or NTS.  Assuming that all of the onsite Hanford fuel shipments travel 48 
kilometers (30 miles) one way (approximate distance from the 100 Areas to the 
300 Area), a  total of about 130,000 vehicle-miles are needed for the onsite 
segments of these shipments.  It was stated in Section 4.11 that in 1988 DOE 
vehicles logged over 12,000,000 miles at Hanford.  The increase in vehicle 
mileage resulting from Regionalization Option C, assuming that all the Hanford 
fuel shipments will be made in one year, is about 1 percent above the 1988 
base DOE-vehicle mileage. 
 
 

5.11.4.2 Transportation. In Regionalization Option A, all N Reactor 

SNF in the 105-K basins and at PUREX would be transported to the 200 Area for 
processing and/or storage, depending on the particular suboption selected.  



The FFTF, PWR Core-II, single-pass reactor fuels, and 300 Area miscellaneous 
fuels are to be transported to INEL.  Offsite transportation impacts are 
addressed in Appendix I.  Onsite transportation impacts for this option, 
therefore, would consist of the impacts of transporting N Reactor fuel from 
the 105-K basins and PUREX to the 200 Area. 
     The transportation impacts of this option were calculated by determining  
the impacts of transporting N Reactor fuel on a per-shipment basis and then 
multiplying the total number of shipments.  The methods and input data 
described in Section 5.11.1 were used to calculate the per-shipment impacts.  
The results of the transportation impact calculations for the Regional- 
ization Option A are as follows: 
     -    Incident-free transportation impacts:  Public exposures - 2.4E-01 
          person-rem (9.6E-05 LCFs); Worker exposures - 1.4E+00 person-rem 
          (5.6E-04 LCFs). 
           
     -    Impacts of transportation accidents:  Public, Pasquill Stability 
          Class D - 1.7E+01 person-rem (8.6E-03 LCFs); Public - Pasquill 
          Stability Class F - 1.4E+02 person-rem (6.8E-02 LCFs).  Maximum 
          exposed individual, Pasquill Stability Class D - 7.2E-01 rem 
          (2.9E-04 LCFs); Maximum exposed individual Pasquill Stability 
          Class F - 2.9E+00 rem (9.6E-04 LCFs).  See the "highest 
          probability" accident in 
          Table 5.11-7. 
               
     -    Nonradiological impacts:  5.6E-04 fatalities. 
           
     The incident-free doses to the maximally-exposed workers and members of 
the public are summarized below: 
     -    The dose to a tailgater was calculated to be 0.015 millirem. 
           
     -    The dose to a bystander was calculated to be 0.0014 millirem. 
           
     -    The dose to a truck crewman who accompanies all of the SNF 
          shipments in Regionalization Option A was calculated to be about 
          680 millirem. 
           
     The worker MEI dose is higher than that calculated for the No Action 
Alternative because there are many more onsite spent fuel shipments in the 
Regionalization Option A.   The worker MEI dose is lower than that calculated 
for the Decentralization Alternative because only N Reactor fuel is shipped 
onsite in Regionalization Option A, and all fuel types are shipped onsite in 
the Decentralization Alternative. 
     In Regionalization options B1 and B2, all Hanford SNF would be shipped 
onsite from its current locations to the 200 Area.  Traffic and transportation 
impacts for both Regionalization options B1 and B2 would be essentially the 
same as those calculated for the Decentralization Alternative. 
     In Regionalization Option C, all of the Hanford Site SNF would be 
shipped to and stored at either INEL or NTS.  Because all of the shipments of 
Hanford SNF would be considered to be offsite shipments, the impacts are 
addressed in Appendix I.  For Hanford, this option is identical to the 
Centralization Alternative, minimum option. 
 
 

5.11.5 Centralization Alternative 

     Implications of implementing the Centralization Alternative for interim 
storage of SNF on traffic and incident-free onsite transportation of SNF and 
materials supporting SNF storage are discussed in the following subsections. 
 
 

5.11.5.1 Traffic. Traffic patterns would be essentially the same as



for the Decentralization Alternative if Hanford were selected to receive all 
DOE SNF.  The patterns would last for up to twice as long because of the 
additional fuel to be brought to the reprocessing/ stabilization and storage 
facility (although there is only 25 weight percent more fuel to be shipped, it 
would likely require smaller quantities per shipment because of its higher 
heat load).  If all Hanford fuel were to be shipped offsite, traffic patterns 
would not be significantly different from those of the No Action Alternative. 
 
 

5.11.5.2 Transportation. The Centralization Alternative results in the 

same onsite transportation impacts as the Decentralization Alternative.  In 
the Decentralization Alternative, all Hanford Site SNF will be transported to 
the 200 Areas for further processing and/or storage, depending on the specific 
option.  In the Centralization Alternative, all Hanford Site SNF is 
transported to either a stabilization/packaging facility in the 200 Area for 
preparation for offsite shipment or to the Central Storage Facility to be 
located in the 200 Area.  All of these cases requires onsite shipment of 
Hanford SNF from their current locations to a 200 Area facility.  Therefore, 
the onsite transportation impacts for the Centralization Alternative are the 
same as those for the Decentralization Alternative (see Section 5.11.2). 
 
 

5.12 Occupational and Public Health and Safety 

     Implications of implementing the alternatives for interim storage of SNF 
on worker and public health and safety at the Hanford Site are discussed in 
the following subsections.  By and large this material consists of summary 
material extracted from Section 5.7, "Air Quality and Related Consequences;" 
5.8, "Water Quality and Related Consequences;" 5.11, "Traffic and 
Transportation;" and 5.15, "Accidents." 
 
 

5.12.1 No Action Alternative 

     Radiological and nonradiological consequences relating to occupational 
and public health and safety for the No Action Alternative are presented in 
the following subsections. 
 
 

5.12.1.1 Radiological Consequences. The consequences of air emissions 

from routine operations of existing facilities utilized in the No Action 
Alternative include a maximum annual dose of 1E-5 rem to a potential onsite 
worker with a 5E-9 probability of fatal cancer.  The collective annual dose to 
workers in spent fuel storage facilities is 24 person-rem per year (Bergsman 
1995), which would require about 60 years of such operation to accumulate a 
collective worker dose from which one fatal cancer might be inferred. 
     The dose to an offsite resident at the highest exposure location is 
estimated as 3E-6 rem/year, and the corresponding probability of fatal cancer 
is 1E-9. 
     The peak collective dose to the population within 80 kilometers (50 
miles) is 3E-2 person-rem per year, which is predicted to result in less than 
one fatal cancer (about 36,000 years of such operation would be required to 
reach a dose from which one fatal cancer might be inferred). 
 
 



5.12.2 Decentralization Alternative 

     Radiological and nonradiological consequences relating to occupational 
and public health and safety for the Decentralization Alternative are 
presented in the following subsections. 
 
 

5.12.2.1 Radiological Consequences. The consequences of air emissions from individ- 

ual facilities in the Decentralization Alternative are summarized in Table 5.7-8 and  
include a maximum annual dose of 2E-9 rem to a potential onsite worker (8E-13 
probability of fatal cancer) for any combination of wet or dry spent fuel 
storage facilities.  The dose to an offsite resident at the highest exposure 
location is estimated as 6E-10 rem per year, and the corresponding probability 
of fatal cancer is 3E-13.  The peak collective dose to the population within 
80 km is 2E-5 person-rem per year, which is predicted to result in less than 
one fatal cancer.  The collective annual dose to workers at SNF facilities for 
a combination of wet and dry storage facilities is 2 person-rem per year for 
maintenance and operations.  Loading the new facilities would require an 
additional 17-18 person-rem depending on the form of dry storage.  For dry 
storage only, the dose from initial loading would be 7-12 person-rem, and 
there would be no dose from normal operations (Bergsman 1995).   
     For dry storage of defense fuel, stabilization prior to dry storage is 
included in the routine operations of the Decentralization Alternative, and 
additional emissions would result from these activities.  The dose to the 
onsite worker from air emissions would increase by 4E-6 rem/year for a 
shear/leach/calcine process or 3E-5 rem/year for a solvent extraction process 
(2E-9 or 1E-8 probability of fatal cancer, respectively).  Collective worker 
dose at fuel stabilization facilities would range from 44 person-rem per year 
at a shear/ leach/ calcine facility to 78 person-rem per year at a solvent 
extraction facility over the 4 years in which these facilities are expected to 
operate (Bergsman 1995).  The dose to an individual worker in the facility is 
assumed to be limited by administrative controls to no more than 0.5 rem per 
year. 
     The consequences from stabilization for the offsite resident would be 
7E-6 rem per year (4E-9 prob- ability of fatal cancer) for the shear/leach/ 
calcine facility and 2E-5 rem per year (1E-8 probability of fatal 
cancer) for the solvent extraction facility.  The collective dose to the 
offsite population from the respective fuel stabilization facilities is 
estimated at 0.3 to 1 person-rem per year, resulting in less than one fatal 
cancer (would require from about 1000 to 3700 years of such exposure to reach 
a dose from which one fatal cancer might be inferred). 
 
 

5.12.3 1992/1993 Planning Basis Alternative 

      
     Because the activities are similar, radiological consequences of routine 
operations for the 1992/1993 Planning Basis Alternative are considered to be 
the same as those for the Decentralization Alternative. 
 
 

5.12.4 Regionalization Alternative 

     Radiological and nonradiological consequences relating to occupational 
and public health and safety for the Regionalization Alternative are presented 
in the following subsections. 
 
 



5.12.4.1 Radiological Consequences. Because of the similarity of 

activities, the radiological consequences of routine operations for the 
Regionalization Alternative Option A are considered to be the same as those 
for the Decentralization Alternative.  The consequences to the public of 
options B and C are the same as described in the following section for the 
Centralization Maximum and Minimum options, respectively.  Consequences to 
onsite workers would differ based on the processing and storage options for 
onsite fuel as in the decentralization alternative, as well as on the quantity 
of imported fuel to be received and placed into dry storage under each option.  
The consequences over the 40-year storage period range from 98 to 320 person- 
rem for option A, 700-920 person-rem for options B1 and B2, and 190-320 
person-rem for option C.  No fatal cancers would be expected as a result of 
implementing any of these options. 
 
 

5.12.5 Centralization Alternative 

     Radiological and nonradiological consequences relating to occupational 
and public health and safety for the Centralization Alternative are presented 
in the following subsections. 
 
 

5.12.5.1. Radiological consequences of air emissions from routine 

operations in the Centralization Alternative include a maximum annual dose of 
9E-9 rem to a potential onsite worker (4E-12 probability of fatal cancer) for 
any combination of wet or dry spent fuel storage facilities. 
The collective 
annual dose to SNF facility workers for a combination of wet and dry storage 
facilities is 2 person-rem per year for maintenance and operations.  Loading 
the new facilities would require an additional 19-22 person-rem depending on 
the form of dry storage.  For dry storage only, the dose from initial loading 
would be 9-12 person-rem, and there would be no dose from normal operations 
(Bergsman 1995).  Shear/leach/calcine and solvent extraction activities would 
add 44 or 78 person-rem per year, respectively, and the receiving, canning, 
and technology development facilities would entail an additional 20 person-rem 
per year. 
     The dose from air emissions to an offsite resident at the highest 
exposure location is estimated as 2E-9 rem per year, and the corresponding 
probability of fatal cancer is 8E-13.  The peak collective dose to the 
population within 80 kilometers (50 miles) is 7E-5 person-rem per year, which 
is predicted to result in less than one fatal cancer.  These estimates do not 
include relocation of the expended core facility to Hanford, which is 
discussed in Appendix D to Volume 1 of this EIS.  Assumptions used in the 
Appendix D calculations for consequences of locating an expended core facility 
at Hanford may differ from those used for other Hanford facilities. 
 
 

5.13 Site Services 

     Implications of implementing the alternatives for interim storage of SNF 
on site services at the Hanford Site are discussed in the following 
subsections. 
 
 

5.13.1 No Action Alternative 



     Implementing the No Action Alternative would require no significant 
additional consumption of material or energy; however, about 12,000 megawatt- 
hours per year are currently used for SNF management activities. 
 
 

5.13.2 Decentralization Alternative 

     Incremental requirements for materials and energy in construction 
associated with the Decentralization Alternative are shown in Table 5.13-1.  
Annual consumption of energy during operations is similar to that used during 
construction for the water storage options (W and X), the total would be a 
small fraction of the present consumption rate.  Annual consumption of energy 
during operations in the options where defense production fuel is stabilized 
is significantly greater; however it is still within the capacity of existing 
facilities. 
Table 5-13-1.  Materials and energy required for Decentralization suboptions. 
Item                  Option  
                      W                     X                    Y                     Z  
Concrete, thousand    13 (17)               15 (20)              17 (23)               24 
cubic meters/(cubic                                                                       
yards) 
Carbon steel,         2.4                   2.8                  3.3                   4.5
thousand tonnes       (2.7)                 (3.1)                (3.6)                 (5.
(tons) 
Stainless steel,      0.1                   0.1                  0                     0  
thousand tonnes       (0.1)                 (0.1)                                         
(tons) 
Copper, thousand      0                     0                    0                     0  
tonnes (tons)                                                                             
Lumber, thousand      1.2                   1.4                  1.6                   2.2
cubic meters (board   (500)                 (570)                (650)                 (93
feet) 
Asphalt, sand, and    0.6                   0.7                  0.8                   1.2
crushed rock,         (0.8)                 (0.9)                (1.1)                 (1.
thousand cubic  
meters (thousand  
cubic yards) 
Electricity                                                                               
  Construction (MW-   2500                  2900                 3500                  480
hrs)                  1600                  1600                 100                   100
  Operations (MW-                                                                         
hrs/yr) 
Diesel fuel,          0.5                   0.6                  0.7                   0.9
thousand cubic        (130)                 (150)                (175)                 (24
meters (thousand  
gallons) 
Gasoline, thousand    0.5                   0.6                  0.7                   0.9
cubic meters          (130)                 (150)                (175)                 (24
(thousand gallons) 
Construction Cost     265                   280                  350                   310
($ Million) 
                          
a.  Assumes operation of the process facility (28,000 or 115,000 MW-hrs/yr)  
concurrently with those facilities where SNF is currently stored (12,000 MW-  
hrs/yr, as in the No Action Alternative) for an interim period less than 4  
years. 
     In the Decentralization Alternative, an extension of existing utilities 
to the project site area would likely be necessary.  This would include water 
mains, electrical power lines, sewage facilities, telephone lines, etc.  All 
of these utilities are available in the adjacent 200-East Area. In addition, 
an existing rail line might need to be upgraded for increased traffic, and 
construction of new spurs going to various proposed new facilities would 
likely be required.  The project would be served by an 8-inch water main 



capable of delivering 7600 liters per minute (2000 gallons per minute).  
Facilities would be designed to preclude discharge of water except for 
sanitary waste. 
 
 

5.13.3 1992/1993 Planning Basis Alternative 

     Energy requirements in the 1992/1993 Planning Basis Alternative would be 
essentially the same as those cited above for the Decentralization 
Alternative. 
 
 

5.13.4 Regionalization Alternative 

     Material and energy requirements in the Regionalization Option A would 
be slightly less than those cited above for the Decentralization Alternative.  
Material and energy requirements in the Regionalization options would be 
similar to those cited above for the Decentralization Alternative, although 
the construction requirements would occur over most of the interim storage 
period.  Incremental requirements for materials and energy in construction 
associated with the Regionalization options are shown in Tables 5.13-2 and 
 
 

5.13-3. For the Regionalization options that involve fuel from other 

locations being stored at the Hanford Site, the requirements shown are for 
fuel received from other locations and are in addition to those shown in 
Table 5.13-1 for fuel already at the Hanford Site.  For the Regionalization 
option that has no fuel stored at the Hanford Site, the requirements shown are 
the total incremental requirements. 
 
 

5.13.5 Centralization Alternative 

     Similar to the Decentralization Alternative, annual consumption of 
energy during operations is similar to that used during construction for the 
water storage options (W and X), and the total would be a small fraction of 
the present consumption rate.  Annual consumption of energy during operations 
in the options where defense production fuel is stabilized is signifi- 
cantly greater; however it is still within the capacity of existing facilities.  
Materials and energy requirements for construction in the Centralization 
Alternatives are shown in Table 5.13-4.  Similar to the Regionalization 
options, the Centralization Alternative that involves fuel from other 
locations being stored at the Hanford Site shows the requirements associated 
with storing the fuel received from other locations and are in addition to 
those shown for fuel already at the Hanford Site in Table 5.13-1.  For the 
Centralization option that has no fuel stored at the Hanford Site, the 
requirements shown are the total incremental requirements. 
     In the Centralization Alternative where all SNF is brought to the 
Hanford Site, an extension of existing utilities to the project site area 
would be necessary.  This would include water mains, electrical power lines, 
sewage facilities, telephone lines, etc.  All of these utilities 
Table 5-13-2.  Materials and energy required for Regionalization A suboptions. 
Item                  Option  
                      W                     X                    Y                     Z  
Concrete, thousand    9 (12)                9 (12)               16 (21)               19 
cubic meters/(cubic                                                                       
yards) 



Carbon steel,         1.7                   1.7                  3.0                   3.6
thousand tonnes       (1.9)                 (1.9)                (3.4)                    
(tons) 
Stainless steel,      0.1                   0.1                  0                     0  
thousand tonnes       (0.1)                 (0.1)                                         
(tons) 
Copper, thousand      0                     0                    0                     0  
tonnes (tons)                                                                             
Lumber, thousand      0.8                   0.8                  1.4                   1.7
cubic meters (board   (350)                 (350)                (600)                 (70
feet) 
Asphalt, sand, and    0.5                   0.5                  0.8                   0.9
crushed rock,         (0.6)                 (0.6)                (1.0)                 (1.
thousand cubic  
meters (thousand  
cubic yards) 
 
Electricity                                                                               
  Construction (MW-   1800                  1800                 3200                  380
hrs)                  1600                  1600                 100                   100
  Operations (MW-                                                                         
hrs/yr) 
Diesel fuel,          0.4                   0.4                  0.6                   0.7
thousands cubic       (100)                 (100)                (160)                 (19
meters (thousand  
gallons) 
Gasoline, thousand    0.4                   0.4                  0.6                   0.7
cubic meters          (100)                 (100)                (160)                 (19
(thousand gallons) 
Construction Cost     200                   200                  340                   250
($ Million) 
                          
a.  Assumes operation of the process facility (28,000 or 115,000 MW-Hrs/yr)  
concurrently with those facilities where SNF is currently stored (12,000 MW-  
Hrs/yr, as in the No Action Alternative) for an interim period less than 4  
years.  
Table 5-13-3.  Materials and energy required for construction of 
Regionalization B and C options. 
Item                        Option  
                                                                         
                            SNF Stored at         SNF Stored           No SNF Stored  
                            the  Hanford          at the               at the Hanford  
                            Site Without          Hanford Site         Site  
                            Naval SNF             With Naval  
                                                  SNF  
                                                                         
Concrete, thousand cubic    54 (70)               115 (150)             18 (23)  
meters/(cubic yards) 
Carbon steel, thousand      8.2 (9)               19.1 (21)            3.1 (3.4)  
tonnes (tons) 
Stainless steel thousand    0.1 (0.1)             0.1 (0.1)            0.4 (.5)  
tonnes (tons) 
Copper, thousand tonnes     0                     0                    0.05 (0.05)  
(tons) 
Lumber, thousand cubic      4.8 (2000)            10 (4200)            1.6 (660)  
meters (board feet) 
Asphalt, sand, and crushed  2.5 (3.3)             5.4 (7.1)            0.8 (1.1)  
rock, thousand cubic  
meters (thousand cubic  
yards) 
Electricity                                                              
  Construction (MW-hrs)     16,000                30,000               3400  
  Operations (MW-hrs/yr)a   100-127,000           100-127,000          0-20,000  
Diesel fuel, thousand       1.9 (500)             4.2 (1100)           0.6 (170)  
cubic meters (thousand  



gallons) 
Gasoline, thousand cubic    1.9 (500)             4.2 (1100)           0.6 (170)  
meters (thousand gallons) 
Construction Cost ($        765                   1465                 560  
Million) 
                          
a.  Minimum value represents requirements during the period after all fuel  
has been placed into dry storage, or has been shipped offsite.  Maximum  
value represents requirements during the interim period (less than 4 years)  
while SNF is being processed and prepared for storage or shipment offsite,  
assuming concurrent operation of the process facility and the existing  
facilities where SNF is currently stored (as in the No Action Alternative). 
are available in the adjacent 200-East Area.  In addition, an existing rail 
line might need to be upgraded for increased traffic and the construction of 
new spurs to various proposed new facilities would likely be required. 
     The following section describes the material requirements for operation of 
facilities in each SNF alternative and the corresponding quantities of waste 
generated by these activities.  Table 5.14-1 lists the breakdown by alternative 
and suboption of the various types of waste generated by SNF management 
facilities. 
Table 5-13-4.  Materials and energy requirements for construction of 
Centralization options. 
                                                                      
Item                                          No Fuel Stored        All Offsite  
                                              at the Hanford        Fuel Stored at  
                                              Site                  the Hanford  
                                                                    Site  
                                                                      
Concrete, thousand cubic meters (cubic        18 (23)               150 (200)  
yards) 
Carbon Steel, thousand tonnes (tons)          3.1 (3.4)             25 (27.5)  
Stainless Steel, thousand tonnes (tons)       0.4 (0.5)               0.1 (0.1)  
Copper, thousand tonnes (tons)                0.045 (0.05)          0  
Lumber, thousand cubic meters (board feet)     1.6 (660)             13 (5600)  
Asphalt, Sand, and Crushed Rock (thousand     0.8 (1.1)             7.2 (9.5)  
cubic meters (thousand cubic yards) 
Electricity                                                           
  Construction (MW-hrs)                       3400                  40,000  
  Operations (MW-hrs/yr)a                     0-20,000              100-127,000  
Diesel fuel, thousand cubic meters            0.6 (170)             5.7 (1500)  
(thousand gallons) 
Gasoline, thousand cubic meters (thousand     0.6 (170)             5.7 (1500)  
gallons) 
Construction Cost ($ Million)                 560                   1950  
                          
a.  Minimum value represents requirements during the period after all fuel  
has been placed into dry storage, or has been shipped offsite.  Maximum  
value represents requirements during the interim period (less than 4 years)  
while SNF is being processed and prepared for storage or shipment offsite,  
assuming concurrent operation of the process facility and the existing  
facilities where SNF is currently stored (as in the No Action Alternative).  
 
 

5.14 Materials and Waste Management 

 

5.14.1 No Action Alternative 

     The No Action Alternative involves only fuel storage at existing 
facilities, and material requirements for the current configuration are 
minimal.  The exception is make-up water for the 105-K fuel storage basins, 



which amounts to 2.8 million cubic meters per year. 
     The quantity of waste generated in the No Action Alternative is also 
relatively small because the only planned modifications to existing facilities 
are safety and security upgrades to the 105-K basins.  About 530 cubic meters 
of low-level waste would result from containerization of SNF in 105-KE Basin, 
and small quantities of radioactive and mixed waste are generated at the 
325 Building. 
Table 5.14-1.  Waste generation for spent nuclear fuel management alternatives.  
Waste Type     No Action             Decentralization                                     
                                     W                    X                     Y         
                                                                                          
Construction   0                     1500                 1700                  1700      
Waste (m3,  
total) 
High-Level     0                     0                    0                     0         
Radioactive  
Waste (m3/y) 
Transuranic    0                     0                    0                     0         
Waste (m3/y) 
Low-Level      95                    41                    50                   0         
Radioactive  
Waste (m3/y)c 
Mixed Waste    0.96                  0.23                 0.23                  0         
(Low-Level  
Radioactive  
and Hazardous,  
(m3/y) 
Non-           2.3                   1.1                  1.1                   0         
radioactive  
Hazardous  
Waste (m3/y) 
                          
a.  These quantities are associated with new facilities that would be required for managem
to Hanford from other sites.  They represent incremental increases over those for faciliti
required to manage SNF currently at Hanford, which are discussed in the No-Action and Dece
Alternatives.  
b.  A new ECF is not included in these totals; requirements for this facility are discusse
Appendix D.  
c.  Annual totals do not include containerization of defense production reactor SNF curren
105-K basins.  This activity is expected to generate 530 cubic meters of low-level radioac
period of approximately 2 years. 
Table 5.14-1.  (contd)  
Waste Type      Regionalization  
                AX                    AY                   AZ                    AP       
                                                                                          
Construction      900                    1600                 2100                  2600  
Waste (m3,  
total) 
High-Level         0                     0                    0                     0     
Radioactive  
Waste (m3/y) 
Transuranic        0                     0                    0                     28    
Waste (m3/y) 
Low-Level          61                    0                    0                     280   
Radioactive  
Waste (m3/y)c 
Mixed Waste        0.23                  0                    0                     2.0   
(Low-Level  
Radioactive and  
Hazardous,  
(m3/y) 
Non-radioactive    1.1                   0                    0                     2.8   
Hazardous Waste  
(m3/y) 
                          



a.  These quantities are associated with new facilities that would be required for managem
to Hanford from other sites.  They represent incremental increases over those for faciliti
required to manage SNF currently at Hanford, which are discussed in the No-Action and Dece
Alternatives.  
b.  A new ECF is not included in these totals; requirements for this facility are discusse
Appendix D of this document.  
c.  Annual totals do not include containerization of defense production reactor SNF curren
105-K basins.  This activity is expected to generate 530 cubic meters of low-level radioac
period of approximately 2 years. 
  
 
 

5.14.2 Decentralization Alternative 

      Material requirements for the Decentralization Alternative depend on the 
suboption chosen.  The suboptions involving wet storage of production reactor 
fuel (suboptions W and X) require make-up water for the storage basin at 
approximately 2300 cubic meters per year.  Material requirements for dry 
storage of fuel (suboptions Y and Z) are minimal, and consist of 
decontamination chemicals in small quantities.  Those suboptions including 
processing of production reactor fuel (suboptions P and Q, which would be 
combined with either Y or Z) require relatively large quantities of nitric 
acid (2000 - 4000 cubic meters per year) and other process chemicals in 
smaller quantities. 
      Construction waste generated for each of the suboptions depends on the 
size and number of facilities required.  Dry storage of all fuel, including 
processing of production reactor fuel, would result in the largest quantity of 
construction waste, which is assumed to be nonradioactive, nonhazardous 
solids.  Radioactive and hazardous waste from operations is also greater for 
the dry storage suboption with processing.  Wet storage of production reactor 
fuel and dry storage of other onsite fuel results in the smallest quantity of 
both construction and operational hazard- 
ous waste. 
 
 

5.14.3 1992/1993 Planning Basis Alternative 

      This alternative would be essentially the same as the Decentralization 
Alternative at Hanford. 
 
 

5.14.4 Regionalization Alternative 

      Regionalization Alternative Option A would be essentially the same as 
the Decentralization Alternative at Hanford in terms of operational material 
requirements and waste generation because these originate largely from the 
storage pool or process facilities, depending on the suboption selected.  The 
quantity of construction waste would be smaller because the dry storage 
capacity for nondefense production fuel would not be needed. 
      The Regionalization Alternative B options would require materials in 
similar quantities to the Decentralization Alternative, but would generate 
construction and operational wastes in greater quantities because of 
additional facilities that would be necessary to receive, package, and store 
imported SNF.  Note that the waste quantities reported in Table 5.14-1 
represent incremental increases for SNF facilities above those listed for the 
Decentralization Alternative. 
      The Regionalization Alternative Option C involves only stabilization of 
defense production fuel and packaging of all Hanford SNF for shipment offsite.  
It is identical to the Centralization Alternative minimum option as described 
in Section 5.14.5. 



 
 

5.14.5 Centralization Alternative 

      The Centralization Alternative minimum option for offsite shipment of 
Hanford fuel requires construction of a stabilization and canning facility, 
which would produce annual quantities of construction and operational wastes 
similar to those for onsite combined wet and dry storage (suboptions W and X) 
in the Decentralization Alternative.  However, these wastes would only be 
generated for the time required to stabilize and package fuel for offsite 
shipment (approximately 4 years). 
      Centralization at Hanford (maximum option) would include the same 
suboptions as Decentralization for SNF currently at Hanford, and the material 
requirements and waste generation would be identical.  For SNF imported from 
other sites, additional dry storage capacity would be needed, and new 
additional facilities to package and examine the fuel would be constructed.  
The estimates in Table 5.14-1 for Centralization at Hanford represent 
incremental increases for these additional facilities above those in the 
Decentralization Alternative.  They do not incorporate the additional 
requirements of the Expended Core Facility, which are discussed in Volume 1, 
Appendix D of this document.  Operational material requirements for the 
incremental dry storage capacity would be minimal, as would be the quantities 
of waste generated.  Construction of the new facilities would generate 
nonhazardous solid waste in quantities greater than any of the other options, 
but operation of the additional facilities would produce relatively small 
quantities of radioactive and hazardous waste. 
 
 

5.15 Facility Accidents 

      Implications of facility accidents associated with implementing the 
alternatives for SNF storage at Hanford are discussed in the following 
section.  The method used to screen and select accidents for analysis is 
described, as are the procedures for evaluating the consequences of selected 
accidents, and the results of the analysis.  Additional detail concerning 
specific accidents and parameters used in the analysis is provided in 
Attachment A, Facility Accidents. 
 
 

5.15.1 Historical Accidents Involving SNF at Hanford 

      There are no known instances at Hanford where storage, handling, or 
processing of SNF has resulted in an accident that involved a significant 
release of radioactive or other hazardous materials to the environment or that 
resulted in detrimental exposure of workers or members of the public to 
hazardous materials. 
 
 

5.15.2 Emergency Preparedness Planning at Hanford 

      Although the safety record for operations at Hanford and other DOE 
facilities is generally good, DOE-RL and all Hanford Site contractors have 
established Emergency Response Plans to prepare for and mitigate the 
consequences of potential emergencies on the Hanford Site (DOE 1992c).  These 
plans were prepared in accordance with DOE Orders and other federal, state, 
and local regulations.  The plans describe actions that will be taken to 
evaluate the severity of a potential emergency and the steps necessary to 
notify and coordinate the activities of other agencies having emergency 



response functions in the surrounding communities.  They also specify levels 
at which the hazard to workers and the public are of sufficient concern that 
protective action should be taken.  The Site holds regularly scheduled 
exercises to ensure that individuals with responsibilities in emergency 
planning are properly trained in the procedures that have been implemented to 
mitigate the consequences of potential accidents and other events. 
 
 

5.15.3 Accident Screening and Selection for the EIS Analysis 

      The alternatives for SNF storage considered in this EIS necessitate 
evaluation of accidents at a variety of different types of facilities.  In the 
No Action Alternative, the facilities consist of those where SNF is currently 
stored on the Hanford Site, or those where SNF will be stored at the time of 
the record of decision.  All facilities considered in the No Action 
Alternative currently exist at the Hanford Site, and no construction of new 
facilities is assumed.  For many of these facilities, storage of SNF is inci- 
dental to other activities that take place in the buildings.  For the other 
alternatives (Decentralization, Regionalization, 1992/1993 Planning Basis, and 
Centralization), construction of new facilities dedicated solely to SNF 
management is assumed. 
      Accidents evaluated for existing facilities at Hanford consisted of 
maximum reasonably foreseeable accidents described in such previously 
published analyses as safety or NEPA documentation.  The source documents for 
specific accidents evaluated in this section are referenced in the detailed 
accident descriptions in Attachment A.  In the case of new facilities, 
hypothetical accidents were based on operation of similar facilities at 
Hanford or other sites.  Depending on the time at which the source document 
was prepared, the number and types of accidents considered for each facility 
would be somewhat variable.  However, the screening process used in the 
relatively recent analyses considers a wide scope of accident initiators and 
scenarios, including industrial accidents (fires, explosions, 
overpressurization, loss of containment or confinement), criticality, operator 
error or injury, external hazards (surface vehicle or aircraft impact), waste 
management, natural phenomena (seismic events, wind, floods, volcanic 
activity), interactions with activities at adjacent facilities (construction, 
maintenance, operations), and common cause events (power failure).  Older 
safety documents generally address these issues as well, although perhaps not 
with the same rigor as newer analyses.  Transportation accidents are 
considered in a separate section of this appendix and are not discussed here. 
      Acts of terrorism are accounted for indirectly in the present analysis 
because the potential consequences of terrorist activities are used to 
determine security requirements for a given facility.  Security measures are 
implemented to mitigate the impact, or reduce the probability, of high 
consequence events.  Therefore, reasonably foreseeable scenarios for terrorist 
activities would entail risks that are similar to those for the types of 
accident initiators generally considered in the source documents that provide 
the basis for this analysis. 
      For the purposes of this EIS, accidents are ideally grouped into three 
categories based on their estimated frequencies as follows:  abnormal events 
(frequency >10-3 per year), design basis accidents (frequencies <10-3 to 10-6 
per year), and beyond design basis accidents (frequency <10-6 to 10-7 per 
year).  Because the accident categories commonly used for development of 
safety documents encompass different probability ranges, the estimated 
frequencies (or frequency ranges) for Hanford facility accidents are reported 
as indicated in the source document without regard to the accident frequency 
categories established for use in the EIS.  For accidents where only a range 
rather than a point estimate of frequency is available, the frequency of the 
accident is reported as being less than the highest frequency that defines the 
range.  In alternatives that consider SNF imported from other sites (such as 
other DOE facilities or U.S. and foreign research reactors), frequencies for 
specific accidents have been adjusted to account for increased fuel handling 
at receiving, canning, and storage facilities. 



      Accident frequencies as reported in safety documents (Safety Analysis 
Reports and related analyses) typically represent the overall probability of 
the accident, including the probability of the initiating event combined with 
the frequency of any contributing events required for an environmental release 
to occur.  The contributing events may include equipment or barrier failures, 
or failures of other mitigating systems designed to prevent accidental 
releases.  In general, the safety documents do not evaluate the consequences 
of events with expected frequencies of <10-6 per year because such accidents 
are not considered reasonably foreseeable; therefore, accidents in the beyond 
design basis category are generally not evaluated for this analysis.  
Evaluation of aircraft traffic at the Richland and Pasco, Washington airports 
determined that impacts of commercial or military aircraft were less than 
1x10-7 for a facility in the Hanford 300 Area, which is at highest risk 
because of its location (PNL 1992a).  Therefore, aircraft accidents are not 
considered further in this analysis as initiators for accidents at Hanford SNF 
management facilities. 
      As noted previously, the safety documents for SNF facilities generally 
considered a broad range of accidents; however, only the consequences of the 
maximum reasonably foreseeable accidents for each facility in a given 
alternative were evaluated for this document.  Of the existing facilities 
assessed in the No Action Alternative, most are multipurpose facilities with 
diverse missions such as research or process development.  These facilities 
typically contain relatively small quantities of SNF relative to the 
105-K basins, where the bulk of Hanford's existing SNF is stored.  The 
accidents evaluated in the source documents for multipurpose facilities may 
therefore reflect activities other than SNF storage or handling.  The risks 
for such accidents are reported in this EIS for completeness, although in some 
cases, neither the frequency nor the consequences associated with the accident 
depend on the presence of SNF in the facility. 
 
 

5.15.4 Method for Accident Consequence Analysis 

      In the No Action Alternative, accident consequence analyses utilized 
release estimates as presented in the source document for a given existing 
facility.  For new facilities, release estimates were based on historical 
operation of similar facilities at Hanford.  These estimates were also assumed 
to represent typical accidental releases in alternatives that consider storage 
of fuel from offsite locations, such as other DOE facilities or U.S. and 
foreign research reactors.  Accidents evaluated for the research reactor fuels 
indicate that releases for such specialized fuels would be comparable to those 
included in this analysis (DOE 1993b; Hale and Reutzel 1993).  The assumptions 
used to determine radionuclide releases are included in Attachment A.  
      Because most source documents (other than the more recent Safety 
Analysis Reports) do not evaluate hazardous materials other than 
radionuclides, a different approach was used for accidents involving 
nonradioactive materials.  The hazardous material inventories for each 
facility were used to estimate releases based on the physical state of each 
compound as described in Attachment A.  Specific initiators and accident 
scenarios were generally not postulated for nonradioactive materials; 
therefore, frequencies were not estimated for hazardous chemical accidents. 
      The downwind concentrations for materials released in accidents were 
then calculated at receptor locations as defined for the EIS.  The receptors 
included a worker who is onsite but outside the facility where the accident 
takes place, a member of the public who is temporarily at the nearest access 
location (such as a road that crosses the site or at the site boundary), and 
the maximally exposed offsite resident.  Collective dose to the population 
within 80 kilometers (50 miles) was also calculated for radionuclide releases.  
Individual dispersion calculations were performed using 95 percent atmospheric 
conditions (those resulting in air concentrations that would not be exceeded 
more than 5 percent of the time).  Dose to the population was calculated using 
both 50 percent and 95 percent atmospheric dispersion parameters.  Dispersion 
calculations were performed using the GENII computer code (Napier et al. 1988) 



for radionuclide releases and the EPIcode (Homann 1988) for nonradioactive 
compounds. 
      The radiation dose to each receptor evaluated for the EIS was 
recalculated for the specific conditions and release location as appropriate 
to each alternative using the GENII computer code.  Doses were calculated as 
the effective dose equivalent using standard assumptions for the Hanford Site 
as summarized in Schreckhise et al. (1993).  Health effects were also 
estimated as probability of fatal cancer based on recommendations of the 
International Commission on Radiological Protection in its Publication 60 
(ICRP 1991).  The accident doses were recalculated for this analysis using a 
consistent, reasonably conservative set of methods and assumptions and to 
include the complete set of receptors that are to be evaluated in the EIS.  
This was necessary because the methods used in the source documents were not 
necessarily consistent and in some cases were outdated.  For this reason, the 
doses developed for this analysis may differ from those reported in the source 
documents that describe the accidents; however, they should be viewed as a 
screening analysis for the purposes of the EIS and are not intended to replace 
or invalidate the previous results. 
      Individual doses were based on exposure of the receptor during the 
entire release, except where the release time was sufficiently long that such 
an assumption is unrealistic.  For releases that were expected to last more 
than a few hours, the exposure duration for onsite workers and members of the 
public at accessible onsite locations was limited to 2 hours, corresponding to 
the maximum time required to evacuate the Hanford Site in the event of an 
accident. Offsite residents were assumed to be exposed during the entire 
release, regardless of the accident duration.  Exposure via inhalation and 
external pathways (groundshine and submersion in the plume) were considered 
for workers and the nearest public access receptors; ingestion of contaminated 
food was evaluated only for offsite residents.  Because protective action 
guidelines specify mitigative actions to prevent consumption of contaminated 
food, the ingestion dose to offsite individuals and populations is reported 
separately from the other exposure routes.  Reduced exposure to the plume or 
to contaminated ground surface as a result of early evacuation of offsite 
populations is not assumed for the purposes of this analysis, although such 
actions would also be mandated if the projected dose from an accident exceeded 
the protective action guidelines.  Because the circumstances and consequences 
postulated for workers at the scene of an accident are so speculative, they 
serve no useful purpose in the decision-making process.  As a consequence, 
discussion of impacts on "close-in" workers are not brought forward into the 
text of this Appendix.  Consequences in terms of the "close-in" workers for 
one scenario in each accident may be found in Attachment A. 
 
 

5.15.5 Radiological Accident Analysis 

 

5.15.5.1 No Action Alternative. The No Action Alternative consists of 

fuel storage at existing Hanford facilities, including the 100-K wet storage 
basins; T Plant, and a low-level burial ground in the 200-West Area; the 308, 
324, 325, and 327 buildings in the 300 Area; and the Fast Flux Test Facility 
(FFTF) in the 400 Area.  Of these facilities, only the 100-K storage basins 
and the FFTF fuel storage facility are primarily devoted to SNF storage; the 
others are all multipurpose facilities that house a variety of activities in 
addition to storing relatively small quantities of SNF.  The consequences and 
risks of accidents associated with these facilities are described in Tables 
5.15-1 through 5.15-5. 
      The maximum reasonably foreseeable accident for multipurpose facilities 
is an earthquake scenario at the 324 Building, which releases non-SNF related 
radioactive material that has accumulated in a hot cell (Table 5.15-1 through 
Table 5.15-5).  The contributions of other activities at the facility, 



including SNF storage, are estimated to be relatively minor.  The maximum 
reasonably foreseeable accident directly involving SNF management is a fire at 
a fuel storage facility adjacent to FFTF.  Several of the accident scenarios 
evaluated for this alternative involve initiators that could affect more than 
one facility (e.g., earthquakes); however, the combined consequences of 
releases from potentially affected facilities have not been evaluated for a 
common receptor. 
 
 

5.15.5.2 Decentralization Alternative. The Decentralization 

Alternative involves several options for construction of new facilities at 
Hanford.  One option includes a combination of new wet storage for defense 
production reactor fuel currently stored at the 105-K basins and new dry 
storage for fuel that is currently at other locations.  Alternative options 
are included for processing of production reactor fuel prior to dry storage.  
The consequences of accidents at the new facilities are based on previously 
evaluated accidents for similar installations, adapted for the conditions and 
location of these facilities as assumed in this EIS. 
     The maximum reasonably foreseeable accident for the new facilities is a 
severe cask impact followed by a fire at a dry storage facility (Tables 5.15-1 
through 5.15-5).  The risk from a cask drop while loading fuel at a wet 
storage facility is similar for most receptors, although this scenario is 
conservative for a new facility as discussed in Attachment A. 
 
 

5.15.5.3 1992/1993 Planning Basis Alternative. Accidents and 

consequences would be essentially the same as for the Decentralization 
Alternative. 
 
 

5.15.5.4 Regionalization Alternative. The consequences of the 

regionalization alternatives are similar to those of other action alternatives 
because they only differ in the quantity of imported fuel placed into dry 
storage at the site.  The types of facilities and activities involved are 
generally the same as those considered for the decentralization and 
centralization alternatives.  Point estimates of risk for some accidents 
differ from those of corresponding 
Table 5.15-1.  Radiological accidents, individual worker probability of latent cancer fata
Accident           Attribute             No Action            Decentralization      1992/1
Description                                                                         Planni
                                                                                          
SNF facilities:                                                                           
Wet storage fuel   Consequences          1.4E-03              3.5E-04               3.5E-0
cask drop 
                   Annual                <1E-04               <1E-04                <1E-04
                   Frequency  
                   Point                 <1.4E-07             <3.5E-08              <3.5E-
                   Estimate of  
                   Risk  
FFTF liquid metal  Consequences          2.4E-07              NA                    NA    
fire in fuel  
storage 
                   Annual                <1E-04               NA                    NA    
                   Frequency  
                   Point                 <2.9E-11             NA                    NA    
                   Estimate of  
                   Risk  



Multi-Purpose Facilities:                                                                 
324 Building       Consequences          (b)                  NA                    NA    
Seismic evente 
                   Annual                4E-04                NA                    NA    
                   Frequency  
                   Point                 (b)                  NA                    NA    
                   Estimate of  
                   Risk  
325 Building       Consequences          1.0E-01              NA                    NA    
Seismic event 
                   Annual                2E-04                NA                    NA    
                   Frequency  
                   Point                 2.0E-05              NA                    NA    
                   Estimate of  
                   Risk  
308 Building       Consequences          5.2E-06              NA                    NA    
Fuel transfer  
accident 
                   Annual                <1E-02               NA                    NA    
                   Frequency  
                   Point                 <5.2E-08             NA                    NA    
                   Estimate of  
                   Risk  
Table 5.15-1.  (contd)  
Accident           Attribute             No Action            Decentralization      1992/1
Description                                                                         Planni
                                                                                          
                                                                                          
New dry storage -  Consequences          NAa                  9.4E-02               9.4E-0
cask impact & fire 
                   Annual                NA                   6E-06                 6E-06 
                   Frequency  
                   Point                 NA                   5.6E-07               5.6E-0
                   Estimate of  
                   Risk  
New SNF process -  Consequences          NA                   8.3E-08               8.3E-0
U metal fire 
                   Annual                NA                   <1.0E-04              <1.0E-
                   Frequency                                                              
                   Point                 NA                   <8.3E-12              <8.3E-
                   Estimate of                                                            
                   Risk  
New ECF            Consequences          NA                   NA                    NA    
                   Annual                NA                   NA                    NA    
                   Frequency  
                   Point                 NA                   NA                    NA    
                   Estimate of  
                   Risk  
                          
a.  NA = Not applicable.  
b.  The dose from this scenario (1.1E + 03) rem is sufficiently high that application of a
inappropriate.  
c.  See Appendix D for consequences of accidents at this facility.  
d.  Dash indicates that the information was not available.  
e.  The consequences associated with this accident are a result of existing contamination 
neither its likelihood nor its severity depend on the presence of spent nuclear fuel at th
of spent nuclear fuel to releases from the accident is assumed to be negligible compared w
Table 5.15-2.  Radiological accidents, general population - 80 km latent cancer fatalities
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
SNF  
Facilities: 
Wet Storage  Consequences          6.9E+00              3.0E+00               3.0E+00     



Fuel Cask  
Drop 
             Annual                <1.0E-04             <1.0E-04              <1.0E-04    
             Frequency  
             Point Estimate        <6.9E-04             <3.0E-04              <3.0E-04    
             of Risk  
FFTF         Consequences          3.2E+01              NA                    NA          
Liquid  
Metal Fire  
in Fuel  
Storage 
             Annual                <1.0E-04             NA                    NA          
             Frequency  
             Point Estimate        <3.2E-03             NA                    NA          
             of Risk  
Multipurpose Facilities:                                                                  
324          Consequences          9.7E+02              NA                    NA          
Building  
Seismic  
Evente 
             Annual                4E-04                NA                    NA          
             Frequency  
             Point Estimate        3.9E-01              NA                    NA          
             of Risk  
325          Consequences          2.0E+00              NA                    NA          
Building  
Seismic  
Event 
             Annual                2E-04                NA                    NA          
             Frequency  
             Point Estimate        4.0E-04              NA                    NA          
             of Risk  
308          Consequences          NEb                  NA                    NA          
Building  
Fuel  
Transfer  
Accident 
             Annual                <1.0E-02             NA                    NA          
             Frequency  
             Point Estimate        -                    NA                    NA          
             of Risk  
   
Table 5.15-2.  (contd)  
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
New dry      Consequences          NA                   8.1E+01               8.1E+01     
storage -  
cask impact  
& fire 
             Annual                NA                   6E-06                 6E-06       
             Frequency  
             Point Estimate        NA                   4.9E-04               4.9E-04     
             of Risk  
New SNF      Consequences          NA                   6.4E-02               6.4E-02     
process -  
U metal  
fire 
             Annual                NA                   <1.0E-04              <1.0E-04    
             Frequency  
             Point Estimate        NA                   <6.4E-06              <6.4E-06    
             of Risk  
New ECF      Consequences          NA                   NA                    NA          
             Annual                NA                   NA                    NA          



             Frequency  
             Point Estimate        NA                   NA                    NA          
             of Risk  
                          
a.  NA = Not applicable.  
b.  NE = Collective dose not evaluated for this scenario.  
c.  Dash indicates that the information was not available.  
d.  See Appendix D for consequences.  
e.  The consequences associated with this accident are a result of existing contamination 
cells, and neither its likelihood nor its severity depend on the presence of SNF at the fa
contribution of SNF to releases from the accident is assumed to be negligible compared wit
Table 5.15-3.  Radiological accidents, general population - 80 km latent cancer fatalities
Accident     Attribute             No Action            Decentralization      199219/93   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
SNF  
Facilities: 
Wet storage  Consequences          4.0E-01              1.9E-01               1.9E-01     
- fuel cask  
drop 
             Annual                <1.0E-04             <1.0E-04              <1.0E-04    
             Frequency  
             Point Estimate        <4.0E-05             <1.9E-05              <1.9E-05    
             of Risk  
FFTF liquid  Consequences          3.8E+00              NA                    NA          
metal fire  
in fuel  
storage 
             Annual                <1.0E-04             NA                    NA          
             Frequency  
             Point Estimate        <3.8E-04             NA                    NA          
             of Risk  
Multipurpose Facilities:                                                                  
324          Consequences          1.0E+02              NA                    NA          
Building  
Seismic  
Evente 
             Annual                4E-04                NA                    NA          
             Frequency  
             Point Estimate        4.0E-02              NA                    NA          
             of Risk  
325          Consequences          2.3E-01              NA                    NA          
Building  
Seismic  
Event 
             Annual                2E-04                NA                    NA          
             Frequency  
             Point Estimate        4.6E-05              NA                    NA          
             of Risk  
308          Consequences          NEb                  NA                    NA          
Building     Annual                <1.0E-02             NA                    NA          
fuel         Frequency             -                    NA                    NA          
transfer     Point Estimate  
accident     of Risk  
Table 5.15-3.  (contd)  
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
                                                                                          
New dry      Consequences          NA                   4.0                   4.0         
storage -  
cask impact  
& fire 



             Annual                NA                   6E-06                 6E-06       
             Frequency  
             Point Estimate        NA                   2.4E-05               2.4E-05     
             of Risk                                                                      
New SNF      Consequences          NA                   4.6E-03               4.6E-03     
process -                                                                                 
U metal  
fire 
             Annual                NA                   <1.0E-04              <1.0E-04    
             Frequency                                                                    
             Point Estimate        NA                   <4.6E-07              <4.6E-07    
             of Risk                                                                      
New ECF      Consequences          NA                   NA                    NA          
             Annual                NA                   NA                    NA          
             Frequency  
             Point Estimate        NA                   NA                    NA          
             of Risk  
                          
a.  NA = Not applicable.  
b.  NE = Collective dose not evaluated for this scenario.  
c.  Dash indicates that the information was not available.  
d.  See Appendix D for consequences of accidents at this facility.  
e.  The consequences associated with this accident are a result of existing contamination 
cells, and neither its likelihood nor its severity depend on the presence of SNF at the fa
contribution of SNF to releases from the accident is assumed to be negligible compared wit
Table 5.15-4.  Radiological accidents, nearest public access - individual probability of l
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
SNF  
Facilities: 
Wet storage  Consequences          1.3E-03              3.1E-05               3.1E-05     
fuel cask  
drop 
             Annual                <1E-04               <1E-04                <1E-04      
             Frequency  
             Point                 <1.3E-07             <3.1E-09              <3.1E-09    
             Estimate of  
             Risk  
FFTF liquid  Consequences          1.2E-07              NA                    NA          
metal  
fire in  
fuel  
storage 
             Annual                <1E-04               NA                    NA          
             Frequency  
             Point                 <1.2E-11             NA                    NA          
             Estimate of  
             Risk  
Multipurpose facilities:                                                                  
324          Consequences          1.9E-01              NA                    NA          
Building  
Seismic  
Eventd 
             Annual                4E-04                NA                    NA          
             Frequency  
             Point                 7.6E-05              NA                    NA          
             Estimate of  
             Risk  
325          Consequences          6.3E-03              NA                    NA          
Building  
seismic  
event 
             Annual                2E-04                NA                    NA          



             Frequency  
             Point                 1.3E-06              NA                    NA          
             Estimate of  
             Risk  
308          Consequences          4.3E-07              NA                    NA          
Building  
fuel  
transfer  
accident 
             Annual                <1E-02               NA                    NA          
             Frequency  
             Point                 <4.3E-09             NA                    NA          
             Estimate of  
             Risk  
Table 5.15-4.  (contd)  
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
New dry      Consequences          NA                   3.8E-05               3.8E-05     
storage -  
cask impact  
and fire 
             Annual                NA                   6E-06                 6E-06       
             Frequency  
             Point                 NA                   2.3E-10               2.3E-10     
             Estimate of  
             Risk  
New SNF      Consequences          NA                   2.2E-08               2.2E-08     
process -  
U metal fire 
             Annual                NA                   <1.0E-04              <1.0E-04    
             Frequency                                                                    
             Point                 NA                   <2.2E-12              <2.2E-12    
             Estimate of                                                                  
             Risk  
New ECF      Consequences          NA                   NA                    NA          
             Annual                NA                   NA                    NA          
             Frequency  
             Point                 NA                   NA                    NA          
             Estimate of  
             Risk  
                          
a.  NA = Not applicable.  
b.  See Appendix D for consequences of accidents at this facility.  
c.  The consequences associated with this accident are a result of existing contamination 
cells, and neither its likelihood nor its severity depend on the presence of SNF at the fa
contribution of SNF to releases from the accident is assumed to be negligible compared wit
Table 5.15-5.  Maximum exposed offsite individual - probability of latent cancer fatality.
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
SNF  
Facilities: 
Wet storage  Consequences          2.5E-04a             1.8E-04               1.8E-04     
fuel cask  
drop 
             Annual                <1E-04               <1E-04                <1E-04      
             Frequency  
             Point                 <2.5E-08             <1.8E-08              <1.8E-08    
             Estimate of  
             Risk  
FFTF liquid  Consequences          2.5E-04a             NA                    NA          
metal Fire  



in fuel  
storage 
             Annual                <1E-04               NA                    NA          
             Frequency  
             Point                 2.5E-08              NA                    NA          
             Estimate of  
             Risk  
Multipurpose Facilities:                                                                  
324 Building Consequences          2.5E-04a             NA                    NA          
Seismic  
Eventd 
             Annual                4E-04                NA                    NA          
             Frequency  
             Point                 1.0E-07              NA                    NA          
             Estimate of  
             Risk  
325 Building Consequences          2.5E-04a             NA                    NA          
Seismic  
Event 
             Annual                2E-04                NA                    NA          
             Frequency  
             Point                 5.0E-08              NA                    NA          
             Estimate of  
             Risk  
308 Building Consequences          4.3E-08              NA                    NA          
fuel  
transfer  
accident 
             Annual                <1E-02               NA                    NA          
             Frequency  
             Point                 4.3E-10              NA                    NA          
             Estimate of  
             Risk  
Table 5.15-5.  (contd)  
Accident     Attribute             No Action            Decentralization      1992/1993   
Description                                                                   Planning    
                                                                              Basis       
                                                                                          
New dry      Consequences          NA                   2.5E-04               2.5E-04     
storage -  
cask impact  
& fire 
             Annual                NA                   6E-06                 6E-06       
             Frequency  
             Point                 NA                   1.5E-09               1.5E-09     
             Estimate of  
             Risk  
New SNF      Consequences          NA                   3.4E-06               3.4E-06     
process -  
U metal fire 
             Annual                NA                   <1.0E-04              <1.0E-04    
             Frequency                                                                    
             Point                 NA                   <3.4E-10              <3.4E-10    
             Estimate of                                                                  
             Risk  
New ECF      Consequences          NA                   NA                    NA          
             Annual                NA                   NA                    NA          
             Frequency  
             Point                 NA                   NA                    NA          
             Estimate of  
             Risk  
                          
a.  The offsite dose from this accident is assumed to be limited to 0.5 rem by application
guidelines.  Potential dose without protective action is 1.4 rem for 105-K Basin Cask drop
seismic event, 16 rem for 325 Building seismic event, and 5 rem for FFTF liquid metal fire



b.  NA = Not applicable.  
c.  See Appendix D for consequences of accidents at this facility.  
d.  The consequences associated with this accident are a result of existing contamination 
cells, and neither its likelihood nor its severity depend on the presence of SNF at the fa
contribution of SNF to releases from the accident is assumed to be negligible compared wit
accidents in the other alternatives because the frequencies were adjusted to 
account for the quantity of fuel handled in each option (See Tables 5.15-1 
through 5.15-5).  Under subalternatives A and B, the types of accidents and 
their consequences would be the same as those for the decentralization 
alternative.  However, the frequencies (and therefore the risks), would differ 
in some cases because of the volume of imported fuel that would be placed into 
dry storage.  For subalternative C, all fuel currently at Hanford would be 
transported to another site, and the risks would be identical to those in the 
centralization minimum alternative. 
 
 

5.15.5.5 Centralization Alternative. The Centralization Alternative 

consists of two options at Hanford:  a minimum option in which all DOE spent 
fuel at Hanford is transported offsite to another location for interim 
storage, and a maximum option that would result in storage of all DOE spent 
fuel at Hanford.  Accident scenarios for the minimum option would include 
those discussed under the No Action Alternative prior to shipment of the fuel 
offsite.  In addition, defense reactor fuel would be processed and repackaged 
in a new facility prior to shipment.  The risks associated with this new 
facility are expected to be similar to the processing facility discussed under 
the Decentralization Alternative.  The cask impact accident at a dry storage 
facility has been included in this option to account for handling of fuel 
prior to shipment from Hanford. 
   The maximum option contains suboptions for wet or dry fuel storage with 
processing similar to those for the Decentralization Alternative, and the 
consequences are expected to be essentially the same as those described 
previously.  The frequency of the cask impact at a dry storage facility has 
been increased to account for additional fuel that would be handled at Hanford 
under this option.  The only other installation that would be included in this 
option is the Expended Core Facility (ECF), which would be relocated from 
INEL.  The consequences of accidents at this facility are discussed in Volume 
1, Appendix D of this EIS, and are not described here.  Note that the accident 
analysis for the ECF in Appendix D incorporates different assumptions than 
those used for other Hanford facilities in this section, and  the two sets of 
results are not directly comparable.  The consequences of ECF accidents at 
Hanford using assumptions consistent with those in this section would be 
higher than those reported in Appendix D. 
 
 

5.15.6 Secondary Impacts of Radiological Accidents 

   Secondary impacts of radiological accidents have been evaluated 
qualitatively for this analysis.  Accidents that resulted in doses to the 
maximally exposed offsite resident of less than 100 millirem were considered 
to have little or no secondary impact because the levels of environ- 
mental contamination in these cases would be relatively small.  Accidents that exceed 
this level may have secondary impacts with severity depending on the expected 
levels of environmental contamination.  Although the levels of environmental 
contamination were not assessed quantitatively for this analysis, the offsite 
individual dose provides a measure of the air concentration and radionuclide 
deposition at the receptor location and can be used as a semi-quantitative 
estimate of the level of environmental contamination from a given accident.  
The estimated secondary consequences of maximum reasonably foreseeable SNF 
facility accidents are presented in Table 5.15-6. 
 



 

5.15.7 Nonradiological Accident Analysis 

   For purposes of the EIS, a worst case accident scenario was developed for 
each existing and planned facility.  The details of the nonradiological 
accident scenario are presented in Attachment A, and the information is 
summarized in this section.  The accident assumes that a chemical spill occurs 
within a building and is followed by an environmental release from the normal 
exhaust system.  It is assumed that the building remains intact but 
containment measures fail, allowing releases occur through the ventilation 
system.  It is assumed that all, or a portion of, the entire inventory of 
toxic chemicals stored in each building is spilled.  The environmental 
releases are modeled, and the hypothetical concentrations at three receptor 
locations are compared to toxicological limits. 
   Several chemical inventory and chemical emissions lists are provided by 
alternative and facility (Bergsman 1995).  Effects to onsite workers, the 
nearest point of public access, and the public at the nearest offsite 
residence were estimated using the computer model EPIcode (DOE 1993b).  
Results from the EPIcode model were compared to available Emergency Response 
Planning Guideline (ERPG) values, Immediately Dangerous to Life and Health 
(IDLH) values, and Threshold Limit Values/Time Weighted Averages (TLV/TWA).  
In the absence of these values, toxicological data for similar health 
endpoints, from the Registry of Toxic Effects for Chemical Substances (RTEC) 
are used. 
   The results of the accident scenario for each alternative are presented in 
Table 5.15-8.  As a general statement, in the event of an accident, the 
existing 105-KE and 105-KW facilities and the proposed new wet storage 
facility present the predominant risk for chemical exposure. 
   Under the No Action Alternative there is a potential for irreversible 
health effects to occur in the 308, 324, 325 A and B buildings, while nitric 
acid is a potential odor and irritation problem from both of the proposed fuel 
stabilization alternatives. 
 
 

5.15.7.1 No Action Alternative. A baseline of chemicals kept in spent 

nuclear storage facilities was developed from chemical inventories for these 
facilities compiled to comply with the Emergency Planning and Community Right- 
To-Know Act (EPCRA).  The existing storage facilities include 105-KE, 105-KW, 
PUREX (202A), T-Plant (221T), 2736-ZB Building, 200-West low-level burial 
grounds, FFTF 403 Building, 308 Building, 324 Building, 325 A&B Building, and 
327 Building.  The Emergency Planning and Community Right-To-Know Act (EPCRA) 
lists used are from 1992. 
   Because most facilities have various missions, the need to have a supply 
of chemicals at these facilities may not be related to the storage of SNFs.  
However for purposes of the EIS, the assumption is made that the existing 
inventories represents the anticipated amounts and types of chemicals which 
may be needed in the future. 
   The results of the accident scenario under conditions of the No Action 
Alternative are presented in Table 5.15-7. 
 
 

5.15.7.2 Decentralization Alternative. The Decentralization Alternative 

involves construction of several new facilities at Hanford, including new dry 
storage for spent fuel, or a combination of new wet and dry storage.  Options  
are also included for several types of fuel processing prior to storage.  The  
consequences of new facilities are based on previously evaluated accidents for  
similar installations, adapted for the conditions and locations of these facilities  
as assumed in this EIS. 



   The baseline chemical inventory for the proposed facilities is primarily 
derived from the facility costs section in the engineering design data 
(Bergsman 1995).  However, the wet storage facility uses the 105-KE Basin as a 
surrogate for a baseline chemical inventory because the facility cost section 
lists only two chemicals, sodium hydroxide and sulfuric acid. 
Table 5.15-6.  Assessment of secondary impacts of accidents for the No-Action Alternative.
             Environmental or Social Factor  
Accident     Biotic     Water                Economic              National         Enviro
Description  Resources  Resources            Impacts               Defense          Contam
                                                                                          
                                                                                          
  
Accidents with frequencies y10-3 per year  
308 Building a          a                    a                     a                a     
(fuel  
handling  
accident) 
Accidents with frequencies <10-3 per year  
324 Building Potential  Potential            Possible              None             May be
(seismic     local      temporary            loss of               antici-          extens
event)       effects    closure of           crops,                pated            vicini
             on         Hanford              cost                                   facili
             individ-   Reach of             incurred                               adjace
                        Columbia             for                                    offsit
             uals       River to             clean-up                                     
             of some    boat                                                              
             species    traffic,                                                          
                        restrictio                                                        
                        n of water                                                        
                        use                                                               
                        locally                                                           
                        (Richland,                                                        
                        Pasco)                                                            
325 Building b          b                    b                     b                b     
(seismic  
event) 
FFTF fuel    b          b                    b                     b                b     
storage  
(liquid  
metal fire) 
105-K wet    b          b                    b                     b                b     
storage  
(cask drop) 
200-W burial b          b                    b                     b                b     
ground (cask  
impact &  
fire) 
327 Building b          b                    b                     b                b     
(hot  
cell fire) 
T-plant      a          a                    a                     a                a     
(fuel  
damage) 
                          
a.  Consequences of this accident would be limited to very local onsite impact only, if an
b.  Consequences of this accident would be similar in nature to those of the 324 building 
storage facility (worst case) accidents; however they would be less severe because offsite
would be lower by at least two orders of magnitude. 
   The results of the accident scenario under conditions of the 
Decentralization Alternative are presented in Table 5.15-8. 
 
 

5.15.7.3 1992/93 Planning Basis Alternative. Accidents and consequences



would be essentially the same as for the Decentralization Alternative. 
 
 

5.15.7.4 Regionalization Alternative. Except for Regionalization Option 

C, which would be essentially the same as the Centralization Alternative 
minimum case, accidents and consequences for options A, B1, and B2 would be 
essentially the same as for the Decentralization Alternative.  The quantity of 
nondefense fuels placed into dry storage would not affect the potential for 
releases of hazardous chemicals because no such materials are present in the 
dry storage facilities. 
 
 

5.15.7.5 Centralization Onsite Alternative. The Centralization Onsite 

Alternative consists of consolidating all spent fuel at the Hanford site.  
Options are available for wet or dry fuel storage with processing similar  
to those for the Decentralization Alternative.  The consequences are expected to 
be essentially the same as those described for the first 5 years of the 
No Action Alternative, and then they are the same as those described for the 
Decentralization Alternative.  
   The results of the accident scenario under conditions of the No Action and 
Decentralization Alternatives are presented in Table 5.15-8. 
 
 

5.15.7.6 Centralization Offsite Alternative. The Centralization Offsite 

Alternative consists of transporting all DOE SNF at Hanford offsite to another 
location for interim storage.  Fuel would be stabilized prior to shipment in a 
fuel drying and passivation facility.  Therefore the impacts from this 
alternative are the same as those for the No Action Alternative for the first 
5 years, and then they are the same as those described for the fuel drying and 
passivation facility. 
   The results of the accident scenario under conditions of the No Action 
Alternative and the fuel drying and passivation facility are presented in 
Table 5.15-8. 
Table 5.15-7.  Assessment of secondary impacts of accidents for the Decentralization, 1992
Basis, Regionalization, and  
Centralization Alternatives.  
             Environmental or Social Factor  
Accident     Biotic     Water                Economic              National         Enviro
Description  Resources  Resources            Impacts               Defense          Contam
                                                                                          
                                                                                          
New dry      Minimal    Possible             Clean-up              None             Modera
storage      local      temporary            costs                 antici-          immedi
(cask impact effects    restrictio           locally,              pated            enviro
with fire)              n of use             potential                              offsit
                        of                   loss of                                      
                        Columbia             crops                                        
                        River for                                                         
                        recreation                                                        
                                                                                          
New process  a          a                    a                     a                a     
facility (U  
metal fire) 
New wet      b          b                    b                     b                b     
storage  
(cask drop) 
                          



a.  Consequences of this accident would be limited to very local onsite impact only, if an
b.  Consequences of this accident would be similar in nature to those of the 324 building 
storage facility (worst case) accidents; however they would be less severe because offsite
would be lower by at least two orders of magnitude. 
 
 

5.15.8 Construction and Occupational Accidents 

   Table 5.15-9 shows the predicted number of injuries, illnesses, and 
fatalities among workers from construction activities and operations 
activities for each alternative.  Injury, illness, and fatality counts for 
construction workers are presented separately because of the relatively more 
hazardous nature of construction work. 
   Decentralization suboptions P and Q represent the highest predicted 
construction and occupational accident count of any of the alternatives.  The 
higher number of accidents is attributable to increased construction and fuel 
processing required by these alternatives.  The Centralization Onsite 
Alternative has accident counts similar to those for suboptions P and Q.  The 
lowest accident counts are for the No Action Alternative and the 
Centralization Offsite Alternative.  All other alternative are similar in 
their predicted accident counts. 
 
 

5.16 Cumulative Impacts Including Past and Reasonably Foreseeable 

                                   Actions 
   Cumulative impacts associated with implementing the alternatives for 
interim storage of SNF at the Hanford Site together with impacts from past and 
 
reasonably foreseeable future actions are described in the following 
subsections. 
 
 

5.16.1 No Action Alternative 

   Cumulative impacts associated with implementation of the No Action 
Alternative are described in the following subsections. 
 
 

5.16.1.1 Land Use. The Hanford Site consists of about 1450 square 

kilometers (360,000 acres), of which about 87 square kilometers (22,000 acres) 
have been disturbed.  Implementation of the No Action Alternative would not 
change that land use.  Construction of the Environmental Restoration Disposal 
Facility will require disturbance of approximately 4.1 square kilometers 
(1.020 acres) of land.  However, restoration of existing disturbed sites will 
compensate for this loss.    
Table 5.15-8.  Nonradiological exposure to public and workers to chemicals in spent nuclea
locations released 
during an accident. 
Alternative/           Worker                           Exposure at          Exposure at  
Facility/              Exposure                         Nearest Public       Nearest Publi
Chemical               mg/m3                            Access mg/m3         Residence mg/
                                                                                          
No Action                                                                                 
105-KE                                                                                    
chlorine               4.30                             4.30                 0.13         
PCB                    23.00                            23.00                0.66         



sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
105-KW                                                                                    
chlorine               4.30                             4.30                 0.13         
ethylene glycol        2.40                             2.40                 0.07         
kerosene               15.00                            0.86                 0.43         
polyacrylamide         4.20                             0.24                 0.12         
sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
PUREX (202A)                                                                              
cadmium nitrate        0.03                             0.03                 0.02         
tetrahydrate 
diesel fuel            1.80                             1.70                 1.10         
mercury                7.20E-04                         6.90E-04             4.30E-04     
methanol               2.10E-04                         2.00E-04             1.30E-04     
PCB                    0.00                             0.00                 0.00         
sodium hydroxide       0.03                             0.03                 0.01         
sodium nitrite         0.04                             0.04                 0.03         
T-Plant  (221T)                                                                           
potassium permanganate 0.01                             0.00                 0.00         
sodium                 0.10                             0.01                 0.00         
sodium hydroxide       0.02                             0.01                 0.00         
                                                                                          
sodium nitrite         0.05                             0.00                 0.00         
FFTF  (403 Building)                                                                      
sodium                 67.00                            24.00                0.83         
sodium potassium alloy 5.40                             2.70                 0.39         
308 Building                                                                              
acetone                0.03                             0.02                 0.01         
ethylene glycol        70.00                            57.00                37.00        
x-ray film  (Ag)       88.00                            0.77                 0.36         
Table 5.15-8  (contd)  
Alternative/           Worker                           Exposure at          Exposure at  
Facility/              Exposure                         Nearest Public       Nearest Publi
Chemical               mg/m3                            Access mg/m3         Residence mg/
                                                                                          
324 Bldg                                                                                  
alkyl dimethyl benzyl  29.00                            1.90                 0.24         
ammonium 
bis-tri-n-butyltin     38.00                            2.40                 0.31         
oxide 
poly oedmi ethylene    82.00                            5.20                 0.68         
dichloride 
325 Building                                                                              
mercury                3.20                             0.20                 0.03         
poly oedmi ethylene    21.00                            1.30                 0.17         
dichloride 
zinc                   0.04                             0.00                 0.00         
327 Building                                                                              
poly oedmi ethylene    0.05                             0.01                 0.04         
dichloride 
Decentralization                                                                          
Suboption W 
Wet Storage Facility                                                                      
chlorine               0.75                             0.10                 0.04         
PCB                    3.90                             0.54                 0.20         
sodium hydroxide       36.00                            1.10                 0.06         
sulfuric acid          39.00                            5.30                 2.00         
Vault Dry Storage                                                                         
Facility 
no chemicals of                                                                           
concern 
Decentralization                                                                          
Suboption X 
Wet Storage Facility                                                                      



chlorine               0.75                             0.10                 0.04         
PCB                    3.90                             0.54                 0.20         
sodium hydroxide       36.00                            1.10                 0.06         
sulfuric acid          39.00                            5.30                 2.00         
Casks Dry Storage                                                                         
Facility 
no chemicals of                                                                           
concern 
Decentralization                                                                          
Suboption Y 
Vault Dry Storage                                                                         
Facility 
no chemicals of                                                                           
concern 
Shear\Leach\Calcine                                                                       
Stabilization Facility 
diesel fuel            0.42                             0.40                 0.26         
nitric acid            21.00                            20.00                13.00        
sodium hydroxide       0.86                             0.73                 0.20         
sodium nitrite         0.11                             0.10                 0.06         
sulfuric acid          0.53                             0.51                 0.32         
Table 5.15-8  (contd)  
Alternative/           Worker                           Exposure at          Exposure at  
Facility/              Exposure                         Nearest Public       Nearest Publi
Chemical               mg/m3                            Access mg/m3         Residence mg/
                                                                                          
Decentralization                                                                          
Suboption Z 
Casks Dry Storage                                                                         
Facility 
no chemicals of                                                                           
concern 
Shear\Leach\Calcine                                                                       
Stabilization Facility 
diesel fuel            0.42                             0.40                 0.26         
nitric acid            21.00                            20.00                13.00        
sodium hydroxide       0.86                             0.73                 0.20         
sodium nitrite         0.11                             0.10                 0.06         
sulfuric acid          0.53                             0.51                 0.32         
Decentralization                                                                          
Suboption P 
105-KE                                                                                    
chlorine               4.30                             4.30                 0.13         
PCB                    23.00                            23.00                0.66         
sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
105-KW                                                                                    
chlorine               4.30                             4.30                 0.13         
ethylene glycol        2.40                             2.40                 0.07         
kerosene               15.00                            0.86                 0.43         
polyacrylamide         4.20                             0.24                 0.12         
sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
Shear\Leach\Calcine                                                                       
Stabilization Facility 
diesel fuel            0.42                             0.40                 0.26         
nitric acid            21.00                            20.00                13.00        
sodium hydroxide       0.86                             0.73                 0.20         
sodium nitrite         0.11                             0.10                 0.06         
sulfuric acid          0.53                             0.51                 0.32         
Decentralization                                                                          
Suboption Q 
105-KE                                                                                    
chlorine               4.30                             4.30                 0.13         
PCB                    23.00                            23.00                0.66         



sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
Table 5.15-8  (contd)  
Alternative/           Worker                           Exposure at          Exposure at  
Facility/              Exposure                         Nearest Public       Nearest Publi
Chemical               mg/m3                            Access mg/m3         Residence mg/
                                                                                          
105-KW                                                                                    
chlorine               4.30                             4.30                 0.13         
ethylene glycol        2.40                             2.40                 0.07         
kerosene               15.00                            0.86                 0.43         
polyacrylamide         4.20                             0.24                 0.12         
sodium hydroxide       140.00                           140.00               0.40         
sulfuric acid          220.00                           220.00               6.40         
Solvent Extraction                                                                        
Fuel Stabilization  
Facility 
cadmium nitrate        0.03                             0.03                 0.02         
tetrahydrate 
diesel fuel            0.42                             0.40                 0.26         
hydrazine              0.02                             0.02                 0.01         
kerosene               0.84                             0.81                 0.51         
nitric acid            21.00                            20.00                13.00        
potassium permanganate 0.00                             0.00                 0.00         
sodium hydroxide       0.86                             0.73                 0.20         
sodium nitrite         0.11                             0.10                 0.06         
sulfuric acid          0.53                             0.51                 0.32         
1992/1993 Planning                                                                        
Basis 
same as                                                                                   
Decentralization 
Regionalization                                                                           
same as                                                                                   
Decentralization 
Centralization Onsite                                                                     
same as No Action for                                                                     
first 5 years, then 
same as                                                                                   
Decentralization 
Centralization Offsite                                                                    
same as No Action for                                                                     
first 5 years, then 
same as fuel drying                                                                       
and passivation  
facility 
Fuel Drying and                                                                           
Passivation Facility 
diesel fuel            0.42                             0.40                 0.26         
Table 5.15-8  (contd)  
Alternative/           Worker                           Exposure at          Exposure at  
Facility/              Exposure                         Nearest Public       Nearest Publi
Chemical               mg/m3                            Access mg/m3         Residence mg/
                                                                                          
sodium hydroxide       0.09                             0.07                 0.02         
sodium nitrite         0.11                             0.10                 0.06         
sulfuric acid          0.53                             0.51                 0.32         
                          
a.  Emergency Response Planning Guideline (ERPG) value 1 (irritation or odor), or Threshol
Values/Time Weighted Averages (TLV/TWA), or value for a similar toxicological end point fr
data in the Registry of Toxic Effects for Chemical Substances (RTEC).  
b.  ERPG 2 (irreversible health effects), or 0.1 of Immediately Dangerous to Life and Heal
value for a similar toxicological end point from toxicological data in RTEC.  
c.  ERPG 3 (death), IDLH, or value for a similar toxicological end point from toxicologica
d.  Bold italic type indicates that the toxicological limit was exceeded at one or more ex
Table 5.15-9.  Estimated injuries, illnesses, and fatalities of workers expected  



during construction and operation of facilities in each alternative (cumulative  
totals through 2035).  
                    Construction Workersa           Operations Workersa                   
Alternative         Injury &   Fatalities           Injury &              Fatalities      
                    illness    (persons)            illness               (persons)       
                    (persons)                       (persons)                             
No Actionb          0          0                    231                   0               
Decentralization  
  Suboption W       54         0                    83                    0               
  Suboption X       49         0                    84                    0               
  Suboption Yc      79         0                    69                    0               
  Suboption Zc      48         0                    69                    0               
  Suboption Pc      183        0                    84                    0               
  Suboption Qc      223        0                    139                   0               
1992/3 Planning     same as Decentralization  
Basis 
Regionalization  
  Suboption AX      38         0                    82                    0               
  Suboption AYc     74         0                    69                    0               
  Suboption AZc     37         0                    69                    0               
  Suboption B1d     99         0                    109                   0               
  Suboption B2d     211        0                    136                   0               
  Suboptions C      same as Centralization offsite  
Centralization      285        0                    205                   0               
Onsited 
Centralization      154        0                    84                    0               
Offsite 
                          
a.  Facility construction and operation estimates are based on DOE and DOE  
contractor accident rates (See Volume 2, Part B, Table F-4-7 of this EIS).  
b.  Worker year estimates from Bergsman (1995).  
c.  Dry storage suboptions (Y or Z) would be paired with either of two processing  
options  
(P or Q).  
d.  These estimates represent incremental increases for fuel imported from offsite  
locations only; estimates for storage (and stabilization where required) of onsite  
fuel woule be the same as in the Decentralization Alternative. 
 
 

5.16.1.2 Air Quality. Air quality limits (WAC 173-470-030,-100) at the 

Hanford Site boundary are not expected to be approached as a result of 
implementing the No Action Alternative or from reasonably foreseeable 
additions to the Hanford Site, e.g., construction and operation of a Laser 
Interferometer Gravitational-Wave Observatory or from decommissioning of 
unused facilities or site restoration activities. 
 
 

5.16.1.3 Waste Management. Under the No Action Alternative, there 

would be a continuing generation of about 100 cubic meters of low-level wastes 
per year from incidental activities and about 530 cubic meters during 
containerization of SNF and sludge in the 100-K Area basins.  All presently 
anticipated activities on the Hanford Site would result in approximately 
20,000 cubic meters of low-level waste per year.  Thus, at a maximum, the 
total quantity of low-level waste from SNF activities would account for about 
5 percent of the annual quantity of low-level waste generated at the Hanford 
Site. 
 
 



5.16.1.4 Socioeconomics. Under the No Action Alternative, the SNF 

workforce would remain the same, about 60 workers.  The Hanford Site workforce 
is expected to drop from about 18,700 in 1995 to 14,700 in 1997 and to remain 
approximately at 14,700 through 2004.  The regional workforce is expected to 
range from 81,000, to 86,000 in that same period.  
 
 

5.16.1.5 Occupational and Public Health. The cumulative population 

dose since plant startup was estimated to be about 100,000 person-rem 
(estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to dose received in the 1945-52 
time frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000 and an individual dose of about 0.3 
rem/year) would have received about 5,000,000 person-rem from naturally 
occurring radiation sources (natural background) which would relate to about 
2,500 latent cancer fatalities.  In the same 50 years about 27,000 cancer 
fatalities from all causes would have been expected in that population. 
     If the Hanford sitewide contribution to public dose from all exposure 
pathways is considered (0.8 person-rem per year from DOE facilities and 0.7 
person-rem per year from Washington Public Power Supply System reactor 
operation for 40 years), it is estimated that the cumulative collective dose 
would be approximately 60 person-rem.  No latent fatal cancers would be 
expected from such a dose.  Over 40 years of interim storage of SNF, the 
population of interest would have received 4,000,000 person-rem from natural 
background radiation.  That dose would relate to 2,000 latent cancer 
fatalities.  In the same 40 years, about 21,000 cancer fatalities from all 
causes would be expected among the population in the region of interest 
(380,000 population). 
     Air quality limits [(40 CFR 61 Subpart H), 10 millirem per year at the 
Hanford Site boundary] are not expected to be approached as a result of 
implementing the No Action Alternative or from reasonably foreseeable 
additions to the Hanford Site, e.g., construction and operation of a Laser 
Interferometer Gravitational-Wave Observatory or from decommissioning of 
unused facilities or site restoration activities. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one fatal 
cancer might be inferred.  In the near term the annual increments to 
cumulative worker dose would be expected to be about 24 person-rem.  No latent 
fatal cancers would be expected from 40 years of the No Action Alternative 
(960 person-rem). 
     The cumulative worker dose since start up of activities at the Hanford 
Site is about 90,000 person-rem, to which would be added about 210 person- 
rem/yr for a total cumulative worker dose of about 100,000 person-rem through 
the next 40 years.  Thus for 90 years of Hanford operations, about 50 latent 
cancer fatalities (LCFs) might be inferred (4 LCFs inferred from 1995 onward).  
In those 90 years about 4,500 LCFs would be inferred from natural background 
radiation and 48,000 LCFs from all causes would be expected. 
     Although the worker dose assocated with all future site restoration 
activities is expected to be small in comparison with cumulative worker dose 
to date, it is too speculative to quantify at this time. 
 
 

5.16.2 Decentralization Alternative 

     Cumulative impacts associated with implementation of the 
Decentralization Alternative are described in the following subsections. 
 
 



5.16.2.1 Land Use. The Hanford Site consists of about 1450 square 

kilometers (360,000 acres), of which about 87 square kilometers (22,000 acres) 
have been disturbed.  Implementation of the Decentralization Alternative would 
disturb an additional area of up to 0.6 square kilometers (160 acres) for a 
total of about 88 square kilometers (22,000 acres).  The amount of land 
actually occupied by new facilities would range from about 4 ha (11 acres) to 
about 7 hectares (18 acres).  Construction of the Environmental Restoration 
Disposal Facility will require disturbance of approximately 4.1 square 
kilometers (1.020 acres) of land.  However, restoration of existing disturbed 
sites will compensate for this loss.   
 
 

5.16.2.2 Air Quality. Air quality limits (WAC 173-470-030,-100) at the 

Hanford Site boundary are not expected to be approached as a result of 
implementing any of the options in the Decentralization Alternative or from 
reasonably foreseeable additions to the Hanford Site, e.g., construction and 
operation of a Laser Interferometer Gravitational-Wave Observatory or from 
decommissioning of unused facilities or restoration activities. 
 
 

5.16.2.3 Waste Management. In the near term under the Decentralization 

Alternative, there would be about 530 cubic meters of low-level waste 
generated during 2 years of repackaging and containerization of SNF and sludge 
in the 100-K Basins.  Thereafter low-level waste generation would range from 
41 to 420 cubic meters per year for about 4 years depending on suboption 
selected.  All presently anticipated activities on the Hanford Site would 
result in approximately 20,000 cubic meters of low-level waste per year.  
Thus, at a maximum, the total low-level waste from SNF activities would 
account for about 8 percent of the annual quantity of low-level waste 
generated at the Hanford Site. 
     High-level waste that might be generated in the Decentralization 
Alternative would not add significantly to the more than 250,000 cubic meters 
of waste at Hanford currently handled as high-level waste. 
 
 

5.16.2.4 Socioeconomics. Under the Decentralization Alternative, the 

SNF workforce would increase from 80 to about 740.  The Hanford Site workforce 
is expected to drop from 18,700 in 1995 to 14,700 in 1997 and remain at 
approximately 14,700 through 2004. The regional workforce is expected to range 
from 81,000, to 86,000 in that same period.  The maximum change with respect 
to the regional workforce would be an increase of about 0.9 percent.   
 
 

5.16.2.5 Occupational and Public Health. The cumulative population 

dose since plant startup was estimated to be about 100,000 person-rem 
(estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to dose received in the 1945-52 
time frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000 and an individual dose of about 0.3 
rem/year) would have received about 5,000,000 person-rem from naturally 
occurring radiation sources (natural background), which would relate to 2,500 
latent cancer fatalities.  In the same 50 years about 27,000 cancer fatalities 



from all causes would have been expected in the region of interest. 
     If the Hanford sitewide contribution to public dose from all exposure 
pathways is considered (0.8 person-rem per year from DOE facilities and 0.7 
person-rem per year from Washington Public Power Supply System reactor 
operation for 40 years), it is estimated that the cumulative collective dose 
would be approximately 60 person-rem.  Additional collective population dose 
from implementation of the Decentralization Alternative would range from 1 to 
4 person-rem over 40 years (dose from 4 years of processing would dominate).  
Thus, in total, the collective population dose from man-made sources would 
remain approximately 60 person-rem.  No latent fatal cancers would be expected 
from such a dose.  Over 40 years of interim storage of SNF, the population of 
interest would have received 4,000,000 person-rem from naturally occurring 
radiation sources (natural background).  That dose would relate to 2,000 
latent cancer fatalities.  In the same 40 years, about 21,000 cancer 
fatalities from all causes would be expected among the population in the 
region of interest (380,000 population). 
     Air quality limits [(40 CFR 61 Subpart H), 10 millirem per year at the 
Hanford Site boundary] are not expected to be approached as a result of 
implementing the Decentralization Alternative or from reasonably foreseeable 
additions to the Hanford Site, e.g., construction and operation of a Laser 
Interferometer Gravitational-Wave Observatory or decommissioning of unused 
facilities, or site restoration activities. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities 
would amount to about 80 person-rem for maintenance and operations, 18 person- 
rem for loading storage facilities, and 180 to 320 person-rem depending on 
processing option selected.  Thus, the total collective 40-year worker dose 
from SNF activities would be from about 300 to 420 person-rem. Within the 
accuracy of the estimates, cumulative worker dose in the Decentralization 
Alternative would not add significantly to the cumulative Hanford Site worker 
dose over 90 years as described for the No Action Alternative. 
 
 

5.16.3 1992/1993 Planning Basis Alternative 

     Because of the similarity of activities, cumulative impacts of the 
1992/1993 Planning Basis Alternative would be essentially the same as those 
described for the Decentralization Alternative. 
 
 

5.16.4 Regionalization Alternative (Options A, B1, B2, and C) 

     Cumulative impacts for implementation of the four Regionalization 
Subalternatives are described in the following subsections. 
 
 

5.16.4.1 Regionalization Option A . Cumulative impacts associated with 

implementation of the Regionalization Option A where Hanford's defense SNF is 
stored at the Hanford Site and other SNF is shipped offsite for storage are 
described in the following subsections.  
 
 

5.16.4.1.1 Land Use. 

The Hanford Site consists of about 1450 
square kilometers (360,000 acres) of which about 87 square kilometers (22,000 



acres) have been disturbed.  Implementation of Regionalization Option A would 
disturb an additional area of up to 0.6 square kilometers (160 acres), for a 
total of about 88 square kilometers (22,000 acres).  The amount of land 
actually occupied by new facilities would range from about 2 hectares 
(6 acres) to about 7 hectares (18 acres).  Construction of the Environmental 
Restoration Disposal Facility will require disturbance of approximately 4.1 
square kilometers (1.020 acres) of land.  However, restoration of existing 
disturbed sites will compensate for this loss.    
 
 

5.16.4.1.2 Air Quality. 

Air quality limits (WAC 173-470-030,- 
100) at the Hanford Site boundary are not expected to be approached as a 
result of implementing any of the options in the Regionalization A Alternative 
or from reasonably foreseeable additions to the Hanford Site, e.g., 
construction and operation of a Laser Interferometer Gravitational-Wave 
Observatory or from decommissioning of unused facilities or restoration 
activities. 
 
 

5.16.4.1.3 Waste Management. 

In the near term under 
Regionalization Option A, there would be about 530 cubic meters of low-level 
waste generated during containerization of SNF and sludge in the 100-K basins.  
Thereafter, low-level waste generation would range from 61 to 420 cubic meters 
per year for about 4 years depending on option selected..  All presently 
anticipated activities on the Hanford Site would result in approximately 
20,000 cubic meters of low-level waste per year.  Thus, at a maximum, the 
total low-level waste from SNF activities would account for about 8 percent of 
the annual Hanford generation of low-level waste. 
     High-level waste that might be generated in Regionalization A would not 
add significantly to the more than 250,000 cubic meters of waste at Hanford 
currently handled as high-level waste. 
 
 

5.16.4.1.4 Socioeconomics. 

Under Regionalization Option A, the 
SNF workforce would increase by 60 to about 470.  The Hanford Site workforce 
is expected to drop from about 18,700 in 1995 to about 14,700 in 1997 and to 
remain at approximately 14,700 through 2004.  The regional workforce is 
expected to range from 81,000, to 86,000 in that same period.  The maximum 
change with respect to the regional workforce would be an increase of about 
0.6 percent.   
 
 

5.16.4.1.5 Occupational and Public Health. 

The cumulative 
population dose since plant startup was estimated to be about 100,000 person- 
rem (estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to exposures in the 1945-52 time 
frame).  In the 50 years since plant startup the population of interest 
(assuming a constant population of 380,000 and an individual dose of about 0.3 
rem/year) would have received about 5,000,000 person-rem from naturally 
occurring radiation sources (natural background), which would relate to 2,500 



latent cancer fatalities.  In the same 50 years about 27,000 cancer fatalities 
from all causes would have been expected in the region of interest. 
     If the Hanford sitewide contribution to public dose from all exposure 
pathways is considered (0.8 person-rem per year from DOE facilities and 0.7 
person-rem per year from Washington Public Power Supply System reactor 
operation for 40 years), it is estimated that the cumulative collective dose 
would be approximately 60 person-rem.  Additional collective population dose 
from implementation of Regionalization Option A would range from 1 to 4 
person-rem over 40 years (dose from 4 years of processing would dominate).  
Thus, in total, the collective population dose from man-made sources would be 
about 60 person-rem.  No latent fatal cancers would be expected from such a 
dose.  Over 40 years of interim storage of SNF, the population of interest 
would have received 4,000,000 person-rem from naturally occurring radiation 
sources (natural background).  That dose would relate to 2,000 latent cancer 
fatalities.  In the same 40 years, about 21,000 cancer fatalities from all 
causes would be expected among the population in the region of interest 
(380,000 population). 
     Air quality limits ([40 CFR 61 Subpart H], 10 millirem per year at the 
Site boundary) are not expected to be approached as a result of implementing 
the Regionalization Alternative or from reasonably foreseeable additions to 
the Hanford Site, e.g., construction and operation of a Laser Interferometer 
Gravitational-Wave Observatory, or decommissioning of unused facilities, or 
site restoration activities. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities 
would amount to about 80 person-rem for maintenance and operations, 18 person- 
rem for loading storage facilities, and 180 to 320 person-rem depending on 
processing option selected.  Thus the total collective 40-year worker dose 
would be from about 300 to 420 person-rem.  Within the accuracy of the 
estimates, cumulative worker dose in Regionalization A would not add 
significantly to the cumulative Hanford Site work dose over 90 years as 
described for the No Action Alternative. 
 
 

5.16.4.2 Regionalization Option B1. Cumulative impacts associated with 

the implementation of Regionalization Option B1, where all SNF west of the 
Mississippi River, except for Naval SNF, is transported to Hanford are 
described in the following subsections. 
 
 

5.16.4.2.1 Land Use. 

The Hanford Site consists of about 1450 
square kilometers (360,000 acres), of which about 87 square kilometers (22,000 
acres) have been disturbed.  Implementation of Regionalization Option B1 would 
disturb an additional area of upto 0.6 square kilometers (160 acres), for a 
total of about 88 square kilometers (22,000 acres).  The amount of land 
actually occupied by new facilities would range from about 15 hectares 
(36 acres) to about 28 hectares (68 acres).  Construction of the Environmental 
Restoration Disposal Facility will require disturbance of approximately 4.1 
square kilometers (1.020 acres) of land.  However, restoration of existing 
disturbed sites will compensate for this loss.   
 
 

5.16.4.2.2 Air Quality. 

Air quality limits (WAC 173-470-030,- 
100) at the Hanford Site boundary are not expected to be approached as a 



result of implementing any of the options in Regionalization Option B1 or from 
reasonably foreseeable additions to the Hanford Site, e.g., construction and 
operation of a Laser Interferometer Gravitational-Wave Observatory or from 
decommissioning of unused facilities or restoration activities. 
 
 

5.16.4.2.3 Waste Management. 

In the near term under 
Regionalization Option B1, there would be about 530 cubic meters of low-level 
waste generated during repackaging and containerization of SNF and sludge in 
100-K Basins.  Thereafter low-level waste generation would range from 61 to 
420 cubic meters per year for about 4 years depending on the suboption 
selected.  All presently anticipated processing activities on the Hanford Site 
would result in approximately 20,000 cubic meters of low-level waste per year.  
Thus, the total quantity of low-level waste from  SNF activities would account 
for about 8 percent of the annual quantity of low-level waste generated at the 
Hanford Site. 
     High-level waste that might be generated in Regionalization B1 would not 
add significantly to the more than 250,000 cubic meters of waste at Hanford 
currently handled as high-level waste. 
 
 

5.16.4.2.4 Socioeconomics. 

Under Regionalization Option B1, the 
SNF workforce would increase by about 170 to about 800.  The Hanford Site 
workforce is expected to drop from 18,700 in 1995 to 14,700 in 1997 and remain 
around 14,700 through 2004.  The regional workforce is expected to range from 
81,000, to 86,000 in that same period.  The maximum change with respect to the 
regional workforce would be an increase of about 1 percent.   
 
 

5.16.4.2.5 Occupational and Public Health. 

The cumulative 
population dose since plant startup was estimated to be about 100,000 person- 
rem (estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to exposures in the 1945-52 time 
frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000) would have received about 
5,000,000 person-rem from naturally occurring radiation sources (natural 
background), which would relate to 2,500 latent cancer fatalities.  In the 
same time, about 27,000 cancer fatalities from all causes would have been 
expected in the region of interest. 
     If the Hanford sitewide contribution to public dose from all exposure 
pathways is considered (0.8 person-rem per year from DOE facilities and 0.7 
person-rem per year from Washington Public Power Supply System reactor 
operation for 40 years), it is estimated that the cumulative collective dose 
would be approximately 60 person-rem.  Additional collective population dose 
from implementation of Regionalization Option B1 would range from 1 to 4 
person-rem over 40 years (dose from 4 years of processing would dominate).  
Thus, in total, the collective population dose from man-made sources would 
remain approximately 60 person-rem.  No latent fatal cancers would be expected 
from such a dose.  Over 40 years of interim storage of SNF, the population of 
interest would have received 4,000,000 person-rem from naturally occurring 
radiation sources (natural background).  That dose would relate to 2,000 
latent cancer fatalities.  In the same 40 years, about 21,000 cancer 
fatalities from all causes would be expected among the population in the 



region of interest (380,000 population). 
     Air quality limits [(40 CFR 61 Subpart H), 10 millirem per year at the 
Hanford Site boundary] are not expected to be approached as a result of 
implementing Regionalization Option B1 or from reasonably foreseeable 
additions to the Hanford Site, e.g., construction and operation of a Laser 
Interferometer Gravitational-Wave Observatory or from decommissioning of 
unused facilities or site restoration activities.     
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities 
would amount to about 80 person-rem for maintenance and operations, 18 person- 
rem for loading storage facilities, and 180 to 320 person-rem depending on 
processing option selected.  Thus the total collective 40-year worker dose 
would be from about 300 to 420 person-rem.  Within the accuracy of the 
estimates, cumulative worker dose in Regionalization B1 would not add 
significantly to the cumulative Hanford Site worker dose over 90 years as 
described for the No Action Alternative.  
 
 

5.16.4.3 Regionalization Option B2. Cumulative impacts associated 

with the implementation of Regionalization Option B2, where all SNF west of 
the Mississippi River and Naval SNF, are transported to Hanford are described 
in the following subsections. 
 
 

5.16.4.3.1 Land Use. 

The Hanford Site consists of about 1450 
square kilometers (360,000 acres) of which about 87 square kilometers (22,000 
acres) have been disturbed.  Implementation of Regionalization Option B2 would 
disturb an additional area of up to 0.6 square kilometers (160 acres), for a 
total of about 88 square kilometers (22,000 acres).  The amount of land 
actually occupied by new facilities would range from about 21 hectares 
(52 acres) to about 30 hectares (74 acres).  Construction of the Environmental 
Restoration Disposal Facility will require disturbance of approximately 4.1 
square kilometers (1.020 acres) of land.  However, restoration of existing 
disturbed sites will compensate for this loss.     
 
 

5.16.4.3.2 Air Quality. 

Air quality limits (WAC 173-470-030,- 
100) at the Hanford Site boundary are not expected to be approached as a 
result of implementing any of the suboptions in Regionalization Option B1 or 
from reasonably foreseeable additions to the Hanford Site, e.g., construction 
and operation of a Laser Interferometer Gravitational-Wave Observatory, or 
from decommissioning of unused facilities or restoration activities. 
 
 

5.16.4.3.3 Waste Management. 

In the near term under 
Regionalization Option B2, there would be about 530 cubic meters of low-level 
waste generated during repackaging and containerization of SNF and sludge in 
the 100-K Basins.  Thereafter, low-level waste generation would range from 61 
to 420 cubic meters per year.  All presently anticipated activities on the 
Hanford Site would result in approximately 20,000 cubic meters of low-level 
waste per year.  Thus, at a maximum, the total quantity of low-level waste 



from SNF activities would account for about 4 percent of the annual  quantity 
of low-level waste generated at the Hanford Site. 
     High-level waste that might be generated in Regionalization B2 would not 
add significantly to the more than 250,000 cubic meters of waste at Hanford 
currently handled as high-level waste.  
 
 

5.16.4.3.4 Socioeconomics. 

Under Regionalization Option B2, the 
SNF workforce would increase by about 170 to about 800.  The Hanford Site 
workforce is expected to drop from 18,700 in 1995 to 14,700 in 1997 and remain 
around 14,700 through 2004.  The regional workforce is expected to range from 
81,000, to 86,000 in that same period.  The maximum change with respect to the 
regional workforce would be an increase of about 1 percent.   
 
 

5.16.4.3.5 Occupational and Public Health. 

The cumulative 
population dose since plant startup was estimated to be about 100,000 person- 
rem (estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 100 
(essentially all of which would be attributed to exposures in the 1945-52 time 
frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000) would have received about 
5,000,000 person-rem from naturally occurring radiation sources (natural 
background) which would relate to 2,500 latent cancer fatalities.  In the same 
time about 27,000 cancer fatalities from all causes would have been expected 
in the region of interest. 
     If the Hanford Site contribution from all exposure pathways to public 
dose is added (0.8 person-rem per year from DOE facilities and 0.7 person-rem 
per year from Washington Public Power Supply System reactor operation for 40 
years), it is estimated that the cumulative collective dose would be 
approximately 60 person-rem.  Additional collective population dose from 
implementation of Regionalization Option B2 would range from 1 to 4 person-rem 
over 40 years (dose from 4 years of processing would dominate).  Thus, in 
total, the collective population dose from man-made sources would remain 
approximately 60 person-rem.  No latent fatal cancers would be expected from 
such a dose.  Over 40 years of interim storage of SNF, the population of 
interest would have received 4,000,000 person-rem from naturally occurring 
radiation sources (natural background).  That dose would relate to 2,000 
latent cancer fatalities.  In the same 40 years, about 21,000 cancer 
fatalities from all causes would be expected among the population in the 
region of interest (380,000 population). 
     Air quality limits [(40 CFR 61 Subpart H), 10 millirem per year at the 
Site boundary] are not expected to be approached as a result of implementing 
Regionalization Option B2 or from reasonably foreseeable additions to the 
Hanford Site, e.g., construction and operation of a Laser Interferometer 
Gravitational-Wave Observatory, or decommissioning of unused facilities or 
site restoration activities. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities 
would amount to about 80 person-rem for maintenance and operations, 18 person- 
rem for loading storage facilities, and 180 to 320 person-rem depending on the 
processing suboption selected.  Thus the total collective 40-year worker dose 
would be from about 300 to 420 person-rem.  Within the accuracy of the 
estimates, cumulative worker dose in Regionalization B2 would not add 
significantly to the cumulative Hanford Site worker dose over 90 years as 
described for the No Action Alternative.   
 



 

5.16.4.4 Regionalization C Option. Cumulative impacts in this option, 

where all Hanford SNF is sent to INEL or NTS, would be essentially the same as 
those described for the Centralization Alternative, minimum option. 
 
 

5.16.5 Centralization Alternative 

     Cumulative impacts associated with implementation of one or the other of 
two options under the Centralization Alternative are described in the 
following subsections. 
 
 

5.16.5.1 Centralization Alternative Maximum Option. Cumulative impacts 

associated with implementation of the Centralization Alternative maximum 
option, where all SNF is sent to the Hanford Site, are described in the 
following subsections. 
 
 

5.16.5.1.1 Land Use. 

The Hanford Site consists of about 1450 
square kilometers (360,000 acres), of which about 87 square kilometers (22,000 
acres) have been disturbed.  Implementation of the Centralization Alternative 
maximum option would disturb up to an additional area of about 0.6 square 
kilometers (160 acres) for a total of about 88 square kilometers (22,000 
acres).  The amount of land actually occupied by new facilities would range 
from about 35 hectares (86 acres) to about 38 hectares (93 acres).  
Construction of the Environmental Restoration Disposal Facility will require 
disturbance of approximately 4.1 square kilometers (1.020 acres) of land.  
However, restoration of existing disturbed sites will compensate for this 
loss.   
 
 

5.16.5.1.2 Air Quality. 

Air quality limits (WAC 173-470-030,- 
100) at the Hanford Site boundary are not expected to be approached as a 
result of implementing any of the suboptions in the Centralization Alternative 
maximum option or from reasonably foreseeable additions to the Hanford Site, 
e.g., construction and operation of a Laser Interferometer Gravitational-Wave 
Observatory, or from decommissioning unused facilities or restoration 
activities. 
 
 

5.16.5.1.3 Waste Management. 

In the near term under the 
Centralization Alternative maximum option, there would be about 532 cubic 
meters of low-level waste generated during repackaging and containerization of 
SNF and sludge in the 100-K Basins.  Thereafter, low-level waste generation 
would amount to about 140 cubic meters per year.  All presently anticipated 
activities on the Hanford Site would result in approximately 20,000 cubic 



meters of low-level waste per year.  Thus, at a maximum, SNF activities would 
account for about 1 percent of the total. 
     High-level waste that might be generated in the Centralization maximum 
option would not add significantly to the more than 250,000 cubic meters of 
waste at Hanford currently handled as high-level waste. 
 
 

5.16.5.1.4 Socioeconomics. 

Under the Centralization Alternative 
maximum option, the SNF workforce would increase by about 290 to about 900.  
The Hanford Site workforce is expected to drop from 18,700 in 1995 to 14,700 
in 1997 and remain around 14,700 through 2004.  The regional workforce is 
expected to range from 81,000, to 86,000 in that same period.  The maximum 
change with respect to the regional workforce would be an increase of about 
1 percent.   
 
 

5.16.5.1.5 Occupational and Public Health. 

The cumulative 
population dose since plant startup was estimated to be about 100,000 person- 
rem (estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to exposures in the 1945-52 time 
frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000) would have received 5,000,000 
person-rem from naturally occurring radiation sources (natural background), 
which would relate to 2,500 latent cancer fatalities.  In the same time about 
27,000 cancer fatalities from all causes would have been expected in the 
region of interest . 
     If the Hanford sitewide contribution to public dose from all exposure 
pathways is considered (0.8 person-rem per year from DOE facilities and 0.7 
person-rem per year from Washington Public Power Supply System reactor 
operation for 40 years), it is estimated that the cumulative collective dose 
would be approximately 60 person-rem.  Additional collective population dose 
from implementation of the Centralization Alternative maximum option would 
range from 1 to 4 person-rem over 40 years (dose from 4 years of processing 
would dominate).  Thus, in total, the collective population dose from man-made 
sources would remain approximately 60 person-rem.  No latent fatal cancers 
would be expected from such a dose.  Over 40 years of interim storage of SNF, 
the population of interest would have received 4,000,000 person-rem from 
naturally occurring radiation sources (natural background).  That dose would 
relate to 2,000 latent cancer fatalities.  In the same 40 years, about 21,000 
cancer fatalities from all causes would be expected among the population in 
the region of interest (380,000 population). 
     Air quality limits [(40 CFR 61 Subpart H), 10 millirem per year at the 
Hanford Site boundary] are not expected to be approached as a result of 
implementing the Centralization Alternative maximum option or from reasonably 
foreseeable additions to the Hanford Site, e.g., construction and operation of 
a Laser Interferometer Gravitational-Wave Observatory, or decommissioning of 
unused facilities or site restoration activities. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities in 
the Centralization Alternative maximum option would amount to about 80 person- 
rem for maintenance and operations, 18 person-rem for loading storage 
facilities, and 180 to 320 person-rem depending on processing suboption 
selected.   
     Within the accuracy of the estimates, cumulative worker dose in the 
Centralization maximum option would not add significantly to the cumulative 
Hanford Site worker dose over 90 years as described for the No Action Alternative. 



 
 

5.16.5.2 Centralization Alternative Minimum Option. Cumulative impacts 

associated with implementation of the Centralization Alternative minimum 
option, where all SNF on the Hanford Site is shipped offsite for storage, are 
described in the following subsections. 
 
 

5.16.5.2.1 Land Use. 

The Hanford Site consists of about 1450 
square kilometers (360,000 acres) of which about 87 square kilometers (22,000 
acres) have been disturbed.  Implementation of the Centralization Alternative 
minimum option would disturb up to an additional area of about 0.6 square 
kilometers (160 acres) for a total of about 88 square kilometers (22,000 
acres).  The amount of land actually occupied by new facilities would range 
from about 2 hectares (6 acres) to about 15 hectares (12 acres).  Construction 
of the Environmental Restoration Disposal Facility will require disturbance of 
approximately 4.1 square kilometers (1.020 acres) of land.  However, 
restoration of existing disturbed sites will compensate for this loss.   
 
 

5.16.5.2.2 Air Quality. 

Air quality limits (WAC 173-470-030,- 
100) at the Hanford Site boundary are not expected to be approached as a 
result of implementing the any of the suboptions in the Centralization 
Alternative minimum option or from reasonably foreseeable additions to the 
Hanford Site, e.g., construction and operation of a Laser Interferometer 
Gravitational-Wave Observatory, or from decommissioning unused facilities or 
restoration activities. 
 
 

5.16.5.2.3 Waste Management. 

In the near term under the 
Centralization Alternative minimum option, there would be about 532 cubic 
meters of low-level waste generated during repackaging and containerization of 
SNF and sludge in the 100-K Basins.  Thereafter, low-level waste generation 
would range from 110 to 490 cubic meters per year.  All presently anticipated 
activities on the Hanford Site would result in approximately 21,000 cubic 
meters of solid waste per year.  Thus, at a maximum, SNF activities would 
account for about 2 percent of the annual generation of low-level waste at the Hanford Sit
     High-level waste that might be generated in the Centralization mininim 
option would not add significantly to the more than 250,000 cubic meters of 
waste at Hanford currently handled as high-level waste. 
 
 

5.16.5.2.4 Socioeconomics. 

Under the Centralization Alternative 
minimum option, the SNF workforce would increase by about 390 to about 590.  
The Hanford Site workforce is expected to remain at about 18,000 from 1995 
through 2004.  The regional workforce is expected to range from 81,000, to 
86,000 in that same period.  The maximum change with respect to the regional 
workforce would be an increase of about 0.7 percent.   



 
 

5.16.5.2.5 Occupational and Public Health. 

The cumulative 
population dose since plant startup was estimated to be about 200,000 person- 
rem (estimated to one significant figure; Section 4.12.2.4.2).  The number of 
inferred fatal cancers since plant startup would amount to about 50 
(essentially all of which would be attributed to exposures in the 1945-52 time 
frame).  In the 50 years since plant startup, the population of interest 
(assuming a constant population of 380,000) would have received 5,000,000 
person-rem from naturally occurring radiation sources (natural background), 
which would relate to 2,500 latent cancer fatalities.  In the same time about 
24,000 cancer fatalities from all causes would have been expected in the 
region of interest. 
     Cumulative spent fuel worker dose from plant startup to date was 
estimated at about 2,000 person-rem (Section 4.12.1.2), from which one latent 
fatal cancer might be inferred.  Collective worker dose from SNF activities in 
the Centralization Alternative minimum option would amount to about 80 person- 
rem for maintenance and operations, 18 person-rem for loading storage 
facilities, and 180 to 320 person-rem depending on processing suboption 
selected.  Thus the total collective 40-year worker dose would be from about 
300 to 420 person-rem.   
     Within the accuracy of the estimates, cumulative worker dose in the 
Centralization minimum option would not add significantly to the cumulative 
Hanford Site worker dose over 90 years as described for the No Action 
Alternative.  
      
 
 

5.17 Adverse Environmental Impacts that Cannot be Avoided 

     Unavoidable adverse impacts that might arise as a result of implementing 
the alternatives for interim storage of SNF at the Hanford Site are discussed 
in the following subsections. 
 
 

5.17.1 No Action Alternative 

     Adverse impacts associated with the No Action Alternative would derive 
from the expense and radiation exposure associated with maintaining facilities 
that are near or at the end of their design life and the possible future 
degradation of fuel and facilities, thus increasing the potential for releases 
of materials to the environment. 
 
 

5.17.2 Decentralization Alternative 

     Adverse impacts associated with the Decentralization Alternative would 
derive principally from construction activities needed for new facilities.  
There would be displacement of some animals from the construction site and the 
destruction of plant life within the site up to 9 hectares (24 acres).  
Criteria pollutants, radionuclides, and hazardous chemicals would also be 
released in up to permitted quantities during processing preparations.  
Traffic congestion and noise are expected to increase by a few percent during 
the construction of major facilities.  Competition for adequate housing would 
increase in the already tight market, and capacities at some of the local 
school would be moderately strained with approximately 0.5 to 1.5 percent 



additional students, depending on which processing and/or storage option were 
chosen. 
 
 

5.17.3 1992/1993 Planning Basis Alternative 

     Adverse impacts associated with the 1992/1993 Planning Basis Alternative 
would be essentially the same as those for the Decentralization Alternative.  
If transport of any amount of SNF were considered an adverse impact, that 
impact would occur in this alternative if the small amount of TRIGA fuel at 
Hanford were transported to INEL. 
 
 

5.17.4 Regionalization Alternative 

     Unavoidable adverse environmental impacts for the Regionalization 
Alternative range from those of the Centralization (Minimum) Alternative for 
Regionalization C where all Hanford SNF is shipped offsite to essentially 
those of the Centralization (Maximum) Alternative for Regionalization B2 where 
all SNF west of the Mississippi River including Naval SNF is shipped to 
Hanford. 
 
 

5.17.5 Centralization Alternative 

     In the option where Hanford receives all DOE SNF, adverse impacts would 
be somewhat larger than those associated with implementing the 
Decentralization Alternative because about 25 weight percent more fuel than 
already exists on the Hanford Site would need to be stored; however, higher 
heat loads on that fuel might nearly triple the capacity needed for storage.  
Transport of that 25 weight percent of SNF to the Hanford Site also likely 
would be viewed as an adverse impact. 
     In the option where Hanford ships all of its fuel to another site, 
adverse impacts would be associated with construction and operation of a fuel 
packaging facility.  The impacts, however, would be expected to be 
substantially less than those noted for the Decentralization Alternative.  
Transporting a relatively large amount of SNF offsite to another DOE facility 
also likely would be considered an adverse impact. 
 
 

5.18 Relationship Between Short-Term Uses of the Environment and 

          the Maintenance and Enhancement of Long-Term Productivity 
     SNF storage is contemplated for up to 40 years pending decisions on 
ultimate disposition.  SNF is essentially uranium-238 with varying amounts of 
uranium-235 and small amounts of plutonium contaminated by small masses of 
fission products (but high activity).  Because of this composition, a decision 
could be made at the end of the planned storage period to either continue 
storage until the energy resource value of the SNF warrants processing for 
power-reactor fuel or to determine that the fuel will never have any resource 
value and will be disposed of.  If the decision is to continue to store the 
SNF, that option could be seen as the best use of land at the Hanford Site in 
terms of long-term productivity.  This conclusion would apply to all of the 
alternatives except for the Regionalization C Alternative and the 
Centralization Alternative with storage at other than Hanford. 
     If the decision is to dispose of the SNF or if the non-Hanford 
centralization option for storage is selected, the land on the Hanford Site 
would become available for other uses.  Because of the potential for, or 



perception of, contamination, use of the land for agriculture might not be 
appropriate.  Moreover, the land occupied (or that would be occupied) by SNF 
facilities was of marginal utility for farming before it was obtained for the 
Hanford Site, and it remains so.  However, other uses, such as for wildlife 
refuges, might be  appropriate long-term uses of land vacated by SNF 
facilities after decommissioning is completed. 
 
 

5.19 Irreversible and Irretrievable Commitment of Resources 

     This section addresses the irretrievable commitment of resources that 
would likely be used to implement the proposed project or its alternatives.  
An irretrievable resource is a natural or physical resource that is 
irreplaceably lost and cannot be replenished. 
     Implementation of the proposed project would result in the irretrievable 
use of fossil fuels in construction activities and in the transport of raw 
materials to the project site.  In addition, there would be an irretrievable 
use of electricity and fossil fuel in the SNF operations.  Briefly summarized 
below are discussions of irretrievable and irreversible resource impacts for 
each alternative. 
 
 

5.19.1 No Action Alternative 

     The irreversible and irretrievable commitment of resources for the 
No Action Alternative would include an additional increment of energy, 
materials, and manpower to maintain safe and secure facilities.  A new SNF 
facility would not be built, and Hanford SNF would continue to be managed in 
the current mode. 
     If the No Action Alternative were implemented, the following facilities 
would likely be used at the Hanford Site to maintain continued safe and secure 
storage of SNF:  the 105-KE and KW Basins, FFTF, T-Plant, and the 308, 324, 
325, and 327 buildings.  Excluding energy and materials expended during 
construction of minor facilities to maintain safety and security, the 
operational staff is estimated at 215 personnel, and electrical power 
consumption is estimated to be 12,000 megawatt hours per year.  This 
alternative represents less than a 2 percent increase in existing personnel at 
the Hanford Site and a negligible increase in the total amount of electrical 
energy currently used at the Hanford Site. 
 
 

5.19.2 Decentralization Alternative 

     The irreversible and irretrievable commitment of resources for the 
Decentralization Alternative would include an additional increment of energy, 
materials, and personnel.  Existing Hanford Site SNF would be safely stored 
for a 40-year period, with some limited SNF shipments.  To accommodate this 
mission, existing facilities would require upgrading and new storage systems 
would need to be constructed.  Various options have been proposed on which 
facilities to build and how to upgrade existing ones, but it has not been 
determined exactly which kind of facilities would need to be built.  A 
representative set of values is presented in Table 5.19-1, which roughly 
indicates the material, personnel, and energy commitments.  Depending on the 
option chosen, the alternative could require less than a 1.5 percent increase 
or up to a 33 percent increase (but only for 4 years) in the total amount of 
electrical energy currently used at the Hanford Site. 
     In addition to energy increases, additional water resources would be 
required for this alternative, but are not expected to be an excessive amount, 
compared to the more than 15 million cubic meters (4 billion gallons) of water 



used each year on the Hanford Site for all processes. 
Table 5.19-1.  Irretrievable commitment of materials in the Decentralization 
Alternative suboptions. 
Item                 Suboption  
                     W         X                    Y                     Z               
Concrete,            13 (17)   15 (20)               17                   24 (32)         
thousand cubic                                      (23)  
meters/(cubic  
yards) 
Lumber, thousand     1.2       1.4                  1.6                   2.2             
cubic meters         (500)     (570)                (650)                 (930)           
(board feet) 
Electricity                                                                               
 Construction        2500      2900                 3500                  4800            
(MW--hrs)            1600      1600                 100                   100             
 Operations (MW-  
hrs/yr) 
Diesel fuel,         500       570                  660                   900             
cubic meters         (130)     (150)                (175)                 (240)           
(thousand  
gallons) 
Gasoline, cubic      500       570                  660                   900             
meters (thousand     (130)     (150)                (175)                 (240)           
gallons) 
                          
a.  Assumes operation of the process facility (28,000 or 115,000 MW-Hrs/yr)  
concurrently with those facilities where SNF is currently stored (12,000 MW-  
Hrs/yr, as in the No Action Alternative) for an interim period less than 4  
years. 
 
 

5.19.3 1992/1993 Planning Basis Alternative 

     The irreversible and irretrievable commitment of resources for the 
1992/1993 Planning Basis Alternative would be very similar to those for the 
Decentralization Alternative.  The materials, personnel, and energy esti- 
mates are assumed to approximate those stated in the Decentralization Alternative. 
 
 

5.19.4 Regionalization Alternative 

     The Regionalization Alternative as it applies to the Hanford Site 
contains the following options: 
  -  Option A  - All SNF except defense production SNF would be sent to INEL. 
  -  Option B1 - All SNF west of the Mississippi River except Naval SNF would 
     be sent to Hanford. 
  -  Option B2 - All SNF west of the Mississippi River and Naval SNF would be 
     sent to Hanford. 
  -  Option C - All Hanford SNF would be sent to INEL or NTS.  
    With the exception of Option C, which for Hanford is equivalent to the 
Centralization Alternative minimum option, the irretrievable and irreversible 
commitment of material resources are provided in Tables 5.19-2 through 5.19-4. 
 
 

5.19.5 Centralization Alternative 

     The Centralization Alternative has two major options:  either all 
Hanford SNF would be shipped offsite to another DOE facility where all SNF 
would be centralized (minimum option), or the Hanford Site would become the 
centralized location for all DOE SNF to be temporarily 



Table 5.19-2.  Irretrievable commitment of material resources in the 
Regionalization A suboptions. 
Item                Suboption  
                    W         X                    Y                     Z                
Concrete,           9 (12)    9 (12)                16                   19 (25)          
thousand cubic                                     (21)  
meters/(cubic  
yards) 
Lumber, thousand    0.8       0.8                  1.4                   1.7              
cubic meters        (350)     (350)                (600)                 (700)            
(board feet) 
Electricity                                                                               
 Construction       1800      1800                 3200                  3800             
(MW-hrs)            1600      1600                 100                   100              
 Operations (MW-  
hrs/yr) 
Diesel fuel,        380       380                  610                   720              
cubic meters        (100)     (100)                (160)                 (190)            
(thousand  
gallons) 
Gasoline, cubic     380       380                  610                   720              
meters (thousand    (100)     (100)                (160)                 (190)            
gallons) 
                          
a.  Assumes operation of the process facility (28,000 or 115,000 MW-Hrs/yr)  
concurrently with those facilities where SNF is currently stored (12,000 MW-  
Hrs/yr, as in the No Action Alternative) for an interim period less than 4  
years.  
Table 5.19-3.  Irretrievable commitment of material resources in the 
Regionalization B1 option.  
(In addition to those listed for the Decentralization 
Alternative)    
Concrete, thousand cubic meters/(cubic yards)   54 (70) 
Lumber, thousand cubic meters (board feet)      5 (2,000) 
Electricity, megawatt hours per year            3.000 
Diesel fuel, cubic meters (thousand gallons)    1,900 (500) 
Gasoline, cubic meters (thousand gallons)       1,900 (500) 
Table 5.19-4.  Irretrievable commitment of material resources in the 
Regionalization B2 option. 
(In addition to those listed for the Decentralization 
Alternative)                                     
Concrete, thousand cubic meters/(cubic yards)   120 (150) 
Lumber, thousand cubic meters (board feet)      10 (4,200) 
Electricity, megawatt hours per year            3,000 
Diesel fuel, cubic meters (thousand gallons)    4,400 (1,200) 
Gasoline, cubic meters (thousand gallons)       4,400 (1,200) 
stored (maximum option). The increases in energy, materials, and personnel for 
both options are shown in Table 5.19-5.  If all the SNF were shipped to the 
Hanford Site, then the impacts would be similar, although somewhat larger, 
than those of the Regionalization B options.  If all the SNF were shipped 
offsite, then the impacts would be identical to the similar Regionalization B 
options.  If all SNF were shipped offsite, construction and operation of a 
fuel packaging facility would be necessary before shipments could be made to 
an offsite facility. 
 
 

5.20 Potential Mitigation Measures 

      This section summarizes possible mitigation measures that might be 
considered to avoid or reduce impacts to the environment as a result of 
Hanford Site operations in support of SNF management.  These measures would be 
reviewed and revised as appropriate, depending on the  
specific actions to be taken at a facility, the level of impact, and other 



pertinent factors.   
Table 5.19-5.  Irretrievable commitment of materials in the Centralization 
options. 
Item                                         No Fuel       All Offsite Fuel  
                                             Stored at     Stored at the  
                                             the Hanford   Hanford Site  
                                             Site  
Concrete, thousand cubic meters (cubic       18 (23)       150 (200)  
yards) 
Lumber, thousand cubic meters (board feet)    1.6 (660)     13 (5600)  
Electricity, megawatt hours per year         0-20,000      100-127,000  
Diesel fuel, cubic meters (thousand          640 (170)     5700 (1500)  
gallons) 
Gasoline, cubic meters (thousand gallons)    640 (170)     5700 (1500) 
      Possible mitigation measures are generally the same for all alternatives 
and are summarized by resource category below.  No impacts on land use and 
aesthetic and scenic resources were identified; therefore, mitigation measures 
would not be necessary. 
 
 

5.20.1 Pollution Prevention/Waste Minimization 

      The U.S. Department of Energy is responding to Executive Order 12856 and 
associated DOE orders and guidelines by reducing the use of toxic chemicals; 
improving emergency planning, response, and accident notification; and 
encouraging the development and use of clean technologies and the testing of 
innovative pollution prevention technologies.  Program components include  
waste minimization, source reduction and recycling, and procurement practices  
that preferentially procure products made from recycled materials.  The  
pollution prevention program at the Hanford Site is formalized in a Hanford  
Site Waste Minimization and Pollution Prevention Awareness Program Plan.  
      The SNF program activities would be conducted in accordance with this 
plan and implementation of the pollution prevention and waste minimization 
plans would minimize the generation of waste during SNF management activities. 
 
 

5.20.2 Socioeconomics 

      The level of predicted employment for SNF activities at the Hanford Site 
is not large enough in comparison with present Hanford, local, or regional 
employment to produce a boom-bust impact on the economy.   
 
 

5.20.3 Cultural (Archaeological, Historical, and Cultural) Resources 

      To avoid loss of cultural resources during construction of SNF 
facilities on the Hanford Site a cultural resources survey of the area of 
interest would be conducted by PNL Cultural Resources staff.  Assuming no such 
resources were found, construction would proceed.  If, however, during 
construction (earth moving) any cultural resource is discovered, construction 
activities would be halted and the PNL Cultural resources staff called upon to 
evaluate and determine the appropriate disposition of the find.  
      To avoid loss of cultural resources during operation, such as 
unauthorized artifact collection, workers could be educated through programs 
and briefing sessions to inform them of applicable laws and regulations for 
site protection.  These educational programs would stress the importance of 
preserving cultural resources and specifics of the laws and regulations for 
site protection.  The exact location of cultural resources are not identified 
by the PNL Cultural Resources group; therefore, any such artifact collection 
would be in an area discovered by the worker(s). 



 
 

5.20.4 Geology 

      Soil loss would be controlled during construction using standard dust 
suppression techniques on disturbed soil and by stockpiling with cover where 
necessary.  Following construction, soil loss would be controlled by 
revegetation and relandscaping of disturbed areas.  Any soil that might  
become contaminated as a result of SNF management activities could be remediated  
using methods appropriate to the type and extent of contamination.  
 
 

5.20.5 Air Resources 

      To avoid impacts associated with emissions of fugitive dust during 
construction activities, exposed soils would be treated using standard dust 
suppression techniques.  New facility sources of pollutant emissions to the 
atmosphere would be designed using best available technology to reduce 
emissions to as low as reasonably achievable.   
 
 

5.20.6 Water Resources 

      The impacts to surface and groundwater sources could be minimized 
through recycling of water, where feasible, and with clean-up of excess 
process water before release to ground or surface water.   
 
 

5.20.7 Ecology 

      To avoid impacts to endangered, candidate, or state-identified sensitive 
species, pre-construction surveys would be completed to determine the presence 
of these species or their habitat.  Within six months of ground breaking, DOE 
would again consult with the U.S. Fish and Wildlife Service to determine 
current species listings and perform a biological survey of the proposed SNF 
site.  The presently proposed site at Hanford has been surveyed and no 
currently listed species were found.  While not endangered, stands of Big 
Sagebrush habitat are diminishing generally and Hanford would expect to 
implement its habitat replacement program to provide areas on at least a 2 to 
1 basis to mitigate habitat loss.  In addition, areas disturbed would, as 
appropriate, be seeded with native plant species.   
 
 

5.20.8 Noise 

      Generation of construction and operations noise would be reduced, as 
practicable, by using equipment that complies with EPA noise guidelines 
(40 CFR Parts 201-211).  Construction workers and other personnel working in 
environments exceeding EPA-recommended guidelines during SNF storage 
construction or operation would be provided with earmuffs or earplugs approved 
by the Occupational Safety and Health Administration (29 CFR Part 1910).  
Because of the remote location of the Hanford SNF activities, there would be 
no noise impacts with respect to the public for which mitigation would be 
necessary. 
 
 



5.20.9 Traffic and Transportation 

      At sites with increasing traffic concerns, DOE could encourage use of 
high-occupancy vehicles (such as vans or buses), implementing carpooling and 
ride-sharing programs, and staggering workhours to reduce peak traffic. 
 
 

5.20.10 Occupational and Public Health and Safety 

      Although no radiological impacts on workers or the public were evident 
from the evaluation of routine SNF activities at Hanford, further improvement 
in  controls to protect both workers and the general public is a continuing 
activity.  The as low as reasonably achievable (ALARA) principle would be used 
for controlling radiation exposure and exposure to hazardous/toxic substances.  
Hanford would continue to refine its current emergency planning, emergency 
preparedness, and emergency response programs in place to protect both workers 
and the public. 
 
 

5.20.11 Site Utilities and Support Services 

      No mitigation measures beyond those identified for ground disturbance 
activities associated with bringing power and water to the SNF site would 
appear necessary.  In those cases use of standard dust suppression techniques 
and revegetation of disturbed areas would mitigate ground disturbance impacts. 
 
 

5.20.12 Accidents 

      The Hanford Site maintains an emergency response center and has 
emergency action plans and equipment to respond to accidents and other 
emergencies.  These plans include training of workers, local emergency 
response agencies (such as fire departments) and the public communication 
systems and protocols, readiness drills, and mutual aid agreements.  The plans 
would be updated to include consideration of new SNF facilities and 
activities. Design of new facilities to current seismic and other facility 
protection standards would reduce the potential for accidents, and 
implementation of emergency response plans would substantially mitigate the 
potential for impacts in the event of an accident. 
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8. ACRONYMS AND ABBREVIATIONS 

ALARA              as low as reasonably achievable 
ANL                Argonne National Laboratory 
ARMF               advanced reactivity measurement facility 
ATM                approved testing materials 
ATRC               advanced test reactor canal 
BWR                boiling water reactor 
CEQ                Council on Environmental Quality 
CFR                Code of Federal Regulations 
CFRMF              coupled fast reactivity measurement facility 
DCG                Derived Concentration Guides 
DFA                driver fuel assemblies 
DOE                U.S. Department of Energy 
EA                 environmental assessment 
ECF                Expended Core Facility 
ElS                environmental impact statement 
EPA                Environmental Protection Agency 
EPCRA              Community Right-to-Know-Act 
ERPG               Emergency Response Planning Guideline 
ER&WM              environmental restoration and waste management 
FAST               Flourinel and Storage Facility at INEL 
FECF               fuel element cutting facility 
FFTF               Fast Flux Test Facility 
FSF                fuel storage facility 
FSF                Underwater Fuel Storage Facility (located at INEL) 
HLW                high-level waste 
IDF                Inspection dose factor 
IDLF               Immediately Dangerous to Life and Health Values 
IDS                interim decay storage 
IDLH               Immediately Dangerous to Life and Health Values 
IEM                interim examination and maintenance 
INEL               Idaho National Engineering Laboratory 
IVS                in-vessel storage 
ILCF               latent cancer fatalities 
LLW                low-level waste 
MEPAS              Multimedia Environmental Pollutant Assessment System 
MT                 metric tons 
MTHM               metric tons of heavy metal 
MTR                materials test reactor 
MTU                metric tons of uranium 
NEPA               National Environmental Policy Act 
NPDES              National Pollutant Discharge Elimination System 
NRF                Naval Reactors Facility 
NRHP               National Register of Historic Places 
NTS                Nevada Test Site 
ORNL               Oak Ridge National Laboratory 
OSHA               Occupational Safety and Health Administration 
PBF Canal          power burst facility canal 
PEIS               programmatic environmental impact statement 
PFP                Plutonium Finishing Plant 
PSD                Prevention of Significant Deterioration 
PUREX              Plutonium and Uranium Recoverv thrnii~ PYt~~~~ 
PWR                pressurized water reactor 
RH-TRU             remote-handled transuranic material 



RTEC               Registry of toxic effects for chemical substances 
SBA                standard blanket assemblies 
SHPO               Washington State Historic Preservation Officer 
SNF                spent nuclear fuel 
SPR                single-pass reactor 
SRS                Savannah River Site 
SS                 single-shell tank 
TDFA               test driver fuel assemblies 
TEDF               Treated Effluent Disposal Facility 
TFA                test fuel assemblies 
TLV/TWA            Threshold Limit Values/Time Weighted Averages 
TRIGA              Training, research, and isotope reactors built by General Atomic 
WAC                Washington Administrative Code 
WIPP               Waste Isolation Pilot Plant 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 

                                 FACILITY ACCIDENTS 
      Methods used to evaluate facility accidents associated with implementing the alterna
for SNF storage at Hanford are discussed in this attachment. The selection of radiological
accidents for the analysis was based on information available in previously published safe
National Environmental Policy Act documents, as described in Section 5. 15. Analyzed relea
of nonradiological hazardous materials were based on actual or expected inventories at SNF
management facilities using conservative release assumptions. Industrial construction and
operational accidents are also evaluated based on the person-years needed to build and ope
SNF facilities. 
 
 
 
 
 
 
 
 
 
 

A.1 Radiological Accidents 

      The GENII computer code (Napier et a!. 1988) was used to perform calculations for 
each facility to estimate the consequences of radionuclide releases to the atmosphere for 
workers, members of the public at accessible locations on or near the site, individual res
the site boundary, and the population within 80 km of the release location. Dose calculati
used standard assumptions for the Hanford Site (Schreckhise et a!. 1993), and health effec
were estimated using recommendations of the International Commission on Radiological 
Protection in its Publication 60 (ICRP 1991). The risks of cancer and other long-term stoc
health effects as estimated by ICRP (1991) are based on populations exposed to relatively 
doses of radiation at high dose rates. For estimating risk to populations where the total 
are below 20 rad, the ICRP recommended a low-dose reduction factor equal to 2. In this 
analysis, where accidents would yield individual dose estimates greater than 20 rad, the I
risk factors are used without the low dose correction to obtain the potential health effec
      Individual doses were estimated based on exposure of the receptor during the entire



release, except where the release was sufficiently tong that it could be divided into shor
and long-term components. In that case, onsite workers and members of the public at access
onsite locations were assumed to remain in the path of the plume for the duration of the s
term component. The exposure duration for onsite individuals was assumed to be two hours,
corresponding to the maximum time required to evacuate the Hanford Site in the event of an
accident, and no ingestion pathways were considered. Offsite individuals were assumed to b
exposed during the entire release, regardless of the accident duration. Because protective
guidelines specify mitigative actions to prevent consumption of contaminated food, the dos
offsite individuals and populations was estimated both with and without the food ingestion
pathways. Reduced exposure to the plume or to contaminated ground surface as a result of 
early evacuation of offsite populations was not considered for the purposes of this analys
although such action would certainly be taken in the event of a severe accident at the sit
     Individual dose calculations were performed using atmospheric dispersion parameters 
that represented 95 percent conditions (i.e., the air concentrations used would not be exc
more than S percent of the time). In the case of collective dose, the area surrounding the
source was divided into 16 directions and 10 sectors by distance, and the dose was calcula
only the direction resulting in maximum collective exposure. Dose to the population was 
calculated using both 50 percent and 95 percent atmospheric dispersion parameters. 
 
 

A.1.1 No Action Alternative 

                                                                                         
     The No Action Alternative consists of fuel storage at existing Hanford facilities, in
the 100-K Area wet storage basins; T Plant and a low-level burial ground in the 200-West A
the 308, 324, 325, and 327 buildings in the 300 Area; and the Fast Flux Test Facility in t
400 Area. Maximum reasonably foreseeable accidents determined by Previously published 
analyses were used for this evaluation, and the impacts of these accidents were reevaluate
using a consistent set of parameters for the spectrum of receptors required for this docum
 
 

A.1.1.1 105-KE and 105-KW Basin Wet Storage. Airborne releases from the fuel 

storage pool are bounded by a postulated accident for the 105-ICE and l05-KW Basins. In th
accident, a cask is dropped and overturned in the fuel transfer area, with broken fuel ele
spilling out of the cask, within the pool building, but away from the pool. The scenario a
that the shipping cask ruptures, exposing all of the broken fuel elements in three caniste
42 fuel elements each containing 22.5 kilograms (50 pounds) of fuel. The probability of th
accident is estimated as 10(-4) to 10(-6) per year. The analysis assumes lO-year-old fuel-
(12 percent of plutonium content is Plutonium.240). The source term is calculated by 
multiplying the inventory at risk by the release fraction. The calculation of the release 
assumes the fuel heats but does not melt. Also, site evacuation is assumed, giving a two-h
time for calculation of the onsite release factor. The offsite release factor was calculat
an eight-hour release time. The calculated release quantity was 61 grams (0.14 pounds) for
onsite exposure and 244 grams (0.54 pounds) for offsite exposure, resulting in the radionu
releases listed in Table A-1. Recalculation of the doses for this analysis yields the resu
Table A-2. 
      A cask drop involving broken fuel elements falling out of the cask would most likely
observed by the workers, who would also be alerted by area radiation alarms and the radiat
monitor in attendance of a change in radiation intensity. The assumed 12 workers would lik
be in Special Work Permit protective clothing, but typically would not be wearing respirat
  Table A-1. Estimated radionuclide releases for a dropped fuel casket accident in the 105
  Table A-2. Consequences of 105-KE Basin cask drop accident. protection. The workers woul
radiation (by increasing their distance from the source), for which their clothing provide
protection. Once at a distance, they would move upwind of the postulated airborne release
before beginning decontamination procedures. Assuming the workers evacuate within 1 to 2 
minutes, their dose would range from about 70 to 140 rem.   Using risk factors cited previ
the maximum probability of an individual contracting a fatal cancer from a dose of 140 rem
would amount to about 0.06. The collective worker dose for such a scenario would amount to
about 1800 person-rem for which one fatal cancer would be inferred. It should be noted, 
however, the risk factors used are not generally intended to be applied to large acute dos



such acute doses might produce minor near term adverse health effects. 
   Recent preliminary analyses, based on updated information on the ability of the lOS-K 
Basins to withstand natural forces indicate that seismic-induced damage at the 105-K Basin
could, under some circumstances, result in radiation exposure to the public and workers gr
than that indicated in this EIS. The underlying concern is whether the fuel in its present
------------------------------------------------------------------------------------------
a.  cute doses of this magnitude are in the lower end of the range of doses that might pro
  symptoms of acute radiation syndrome in humans. 
------------------------------------------------------------------------------------------
condition could become uncovered by loss of the basin water thereby resulting in larger re
of radionuclides to the atmosphere; in the present analysis the fuel is assumed to remain
covered. A scenario in which the fuel would remain exposed to the air and allowed to burn 
not considered a reasonably foreseeable accident for the time period covered by this EIS.
 
 

A.1.1.2 Liquid Release Scenario for 105-KE or 105-KW Basin. Accidental liquid 

releases from the 105-K Basins are bounded by seismic events or other mechanical disruptio
the basin or its water supply system. The most probable scenario is a break in an 8-inch w
supply line that overfills the storage pool causing water to overflow onto the surrounding
(Bergsman 1995). The flow is assumed to continue for 8 hours before the supply is shut off
resulting in release of 2300 cubic meters (600,000 gallons) of water and 60% of the radion
inventory m the pool water. The inventory released from the 105-ICE Basin is assumed to be
Ci tritium, 0.029 Ci cobalt-60, 9.2 Ci strontium-90, 0.042 Ci cesium-134, 12 Ci cesium- 
l37/barium-137m, 0.0098 Ci plutonium-238, and 0.056 Ci plutonium-239. 
      The corresponding radionuclide inventory m the 105-KW Basin overflow pond is as- 
sumed to be as follows: 0.48 Ci tritium, 0.0013 Ci cobalt-60, 0.0031 Ci cesium-134, 0.22 C
cesium-137, 1.1 Ci strontium-90, 5.9E-06 Ci plutonium-238, and 3.lE-05 Ci plutonium-239. T
overflow is assumed to leach through the subsurface environment to the Columbia River. 
Because the transmission rate of the soil is estimated as 570 centimeters per day [based o
DOE's Programmatic Environmental Impact Statement (PEIS) (Schramke 1993)], a leaching 
rate of 26.3 centimeters per day (10 inches per day) will not result in a ponded situation
therefore, the entire 2300 cubic meters (600,000 gal) of overflow will leach into the soil
eight-hour period. Contaminants are assumed to travel through the vadose zone, through the
saturated zone to the Columbia River and in the Columbia River to receptors downstream. Th
flow discharge in the Columbia River is assumed to be under low-flow conditions of 1000 cu
meters per second (36,000 cubic feet per second) (Whelan et al. 1987), which represents th
most conservative case for maximizing surface water concentrations. As a conservative 
assumption, the removal of water from the Columbia River is assumed to be 100 meters 
(328 feet) downstream of the point of entry of the contaminant into the river. The assessm
addressed recreational activities (e.g., boating, swimming, fishing) in the Columbia River
of the water as a drinking-water supply and for bathing, irrigation, etc. The collective r
fatal cancer from the spill at the 105-KW Basin was estimated as approximately 1.1 x 10.13
cancers for the maxiinum pathway and radionuclide (ingestion of plutonium-239 in fish) at 
years. The cumulative risk from all radionuclides and pathways amounted to approximately 6
10(-13) fatal cancers. The corresponding risks from a spill at the 105-KE Basin were 2 x 1
cancers for the maximum nuclide and pathway (also from ingestion of plutonium-239 in fish)
and about 6 x 10.10 fatal cancers for all radionuclides and pathways (Whelan et al. 1994).
      The overflow scenario described in the previous paragraph has been extrapolated to 
include a larger release because of recent concerns about the effects of a seismic event s
enough to breach joints in the basin. A crack in the basin would potentially release all o
basin water and perhaps some of the sludge to the subsurface environment, where it would b
available for leaching to groundwater and transport to the Columbia River. Because the liq
overflow scenario assumes release of over half of the basin water, the risk to a downstrea
individual from release of all the basin water would be less that twice that estimated for
overflow scenario. Radionuclides in the sludge would be much less mobile and would leach i
groundwater slowly, providing time for remediation and mitigation measures as necessary. E
if significant quantities of sludge remained in the subsurface soil for an extended period
clean up, the risk to the downstream individuals and population would not likely be substa
higher than that estimated for the overflow scenario. 
  This accident would not likely present any hazard to workers at the basin because the 
scenario is liquid to ground to groundwater and on to the Columbia River and does not invo
a source of exposure to the close-in workers. 



 
 

A.1.1.3 308 Building. The maximum reasonably foreseeable accident for airborne 

releases related to fuel storage at the 308 Euilding is dropping a transfer basket while m
fuel from the reactor core to the storage pool (WHC 1990). It was conservatively estimated
13 fuel elements would have their cladding damaged, resulting in the release of 100 percen
the krypton-85 to the environment in S minutes. The probability of this accident is estima
l0(-2) to 10(-4) per year. In the Original Safety Analysis Report, the resulting dose was 
0.013 rem to the worker, 8.6 x l0(-4) rem to the onsite individual, and 8.6 x lO(-5) rem a
boundary. Collective dose to the population was not reported in the SAR. The individual do
correspond to a probability of fatal cancer of 5.2E-06 per year for the worker, 4.3E-07 pe
for the onsite member of the public, and 4.3E-08 per year at the site boundary. 
    This information is provided in more detail in WHC (1990), which, however, does not 
detail the total quantity of krypton-85 released in any of its accident scenarios. Because
quantities for krypton-85 were not available, the consequences of this accident were not r
evaluated for this analysis. Note that the SAR worker evaluation is for an individual in t
facility who is assumed to evacuate within S minutes. This is a somewhat different analysi
those for the other worker consequences presented for the Hanford Site, which assume a wor
remains outside the facility at the point of maximum air concentration for a period of up 
2 hours. 
      A transfer basket drop that results in damage to 13 fuel elements would most likely 
observed by the workers, who would also be alerted by area radiation alarms and the radiat
monitor in attendance of a change in radiation intensity. The assumed 12 workers would lik
be in Special Work Permit protective clothing, but typically would not be wearing respirat
protection. The workers would immediately evacuate the area to reduce their exposure to di
radiation (by increasing their distance from the source), for which their clothing provide
protection. Once at a distance, they would move upwind of the postulated airborne release
before beginning decontamination procedures. It was estimated (WHC 1990) that the workers
would receive a dose of 13 millirem. The collective worker dose would amount to about 
0.2 person-rem, and no latent cancer fatalities would be predicted for these workers. 
 
 

A.1.1.4 324 Building. The greatest potential safety concern at the 324 Building comes 

from a safety assessment of the current levels of potentially highly mobile radioactive ma
B-Cell (PNL 1992a). The potential failure of the 324 Building exhaust ventilation system i
0.1 g seismic event, along with shaking of highly mobile holdup material in the 324 Buildi
cells, could cause a total release of 610 Ci of cesium- 137 and 310 Ci of strontium-90 wit
12 hours. Of this total, approximately 55 percent (340 Ci of cesium-137 and 170 Ci of 
strontium-90) would be released in the first two hours. The probability of the initiating 
event is 4 x 10A per year, and the other events leading to the release are assumed in this
analysis to occur with certainty. The consequences of this accident are presented in Table
In comparison to this accident, other potential releases from the building are judged to b
insignificant, or they have been determined to be less probable because of radioactive mat
containment or handling frequency. The consequences associated with this accident are a re
of existing contamination in the 324 Building hot cells, and neither its likelihood nor it
depend on the presence of spent fuel in the facility. The actual contribution of spent fue
releases from the accident is assumed to be negligible compared with that of other sources
      A seismic event that causes the failure of the 324 Building exhaust ventilation syst
releases significant quantities of non-spent nuclear fuel-related radioactive materials fr
building could occur at any time, whether or not there were workers in the building. An ea
  Table A-3. Consequences of a seismic event at the 324 Building. quake of sufficient inte
workers in the building. In all likelihood, area radiation alarms would also sound. The as
50 workers would immediately evacuate the building and move to a position upwind of the 
building. Although speculative, the workers might receive as much as 25 rem before reachin
completely safe zone. If that were the case, they would probably be restricted from furthe
radiation worker pending results of reading their dosimeters and completion of a medical 
evaluation. The maximum probability of an individual contracting a fatal cancer from such 
dose would amount to about 0.02. The postulated collective dose would amount to about 
1300 person-rem, from which one latent cancer fatality might be inferred. Based only on th
estimated initiating earthquake frequency, the chances of these consequences occurring wou



about 1 in 5,000 per year. 
 
 

A.1.1.5 325 Building. A severe earthquake, without subsequent fire, is the maximum 

reasonably foreseeable accident for the 325 Building (PNL 1992b). It is postulated that an
earthquake would cause windows to break but not cause general or local structural collapse
Doors may be jammed open after building evacuation, leaving additional openings for unfilt
releases. Building power or ventilation could be lost. Further damage would be caused to g
boxes and the contents of shelves and cabinets. The expected effects are considered to be 
most severe that could result from a 0.135 g horizontal acceleration, corresponding to the
2 x 10(-4)per year seismic event for which protection is required by DOE design criteria f
structure. 
      Radionuclide releases associated with this accident are listed in Table A-4. It shou
noted that the environmental releases associated with the earthquake scenario are from all
sources in the 325 Building; fuel storage activities account for only a small fraction of 
Because these releases consist of a variety of chemical forms, the dose factors used for c
tion of the consequences represented the maximum dose for all radionuclides in the total 
release. The consequences of this accident are presented in Table A-5. 
      An earthquake that results in openings for unfiltered releases from the 325 Building
releasing significant quantities of non-spent nuclear fuel-related radioactive materials c
occur at any time, whether or not there were workers in the building. An earthquake of 
sufficient intensity to cause damage to the ventilation system and possibly glove boxes an
windows would surely be noticed by any workers in the building. Whether area radiation 
monitors alarmed or not, the assumed 50 workers would immediately evacuate the building an
once outside, would move to a position upwind of the building. Although speculative, the 
workers might receive as much as 3 rem before reaching a completely safe zone. The maximum
probability of latent fatal cancer for such a dose would be 0.001. The postulated collecti
would amount to about 150 person-rem, from which no latent cancer fatalities would be infe
 
 

A.1.1.6 327 Building. The postulated maximum reasonably foreseeable accident for 

fuel storage at the 327 Building consists of mechanical damage to fuel pins and subsequent
involving reactive fuel within a hot cell (WHC 1987). Because of the variety of activities
can occur in the hot cells, specific details of the accident were not postulated. The mech
damage would breach the pin cladding and immediately release the gaseous fission products 
the fuel-cladding gap. The subsequent fire would cause complete reaction of reactive fuel 
  Table A-4. Radionuclide releases for the 325 Building earthquake scenario.     Table A-5
HEPA and activated charcoal filtration. The frequency of this accident is estimated as 10(
lO(-6) per year. The hot cell inventory and the fraction of the inventory released are sho
Table A-6. 
     The previous analysis evaluated the most extreme case for damaged material containing
the maximum aflowable limits of fission products that had not been vented to release fissi
gases. In this case, fuel materials involved are assumed to be nonreactive in water and to
contain a maximum fission product inventory of 6.5 x 106 Ci including 2500 Ci of halogens.
Radionuclide releases from the fuel into the basin water and thence into the air above the
are based on U.S. Nuclear Regulatory Commission Regulatory Guide 1.25, which addresses 
accidents involving spent fuel in a storage pool. The consequences of the accident as eval
for this document are listed in Table A-7. 
  Table A-6. Assumed inventories and release fractions for a 327 Building hot cell fire. 
and releases of radioactive material to the intact filtered ventilation system and on to t
atmosphere. There would be no added source of radiation exposure to the close-in worker at
the hot cell. 
 
 

A.7.1.7 200-West Area Low-Levei Waste Btirial Grounds. The only accident 

postulated to have any significant radiological releases in the Burial Ground safety analy
report is briefly described as a vehicle impact on one or more EBR II casks followed by a 



(Saito 1992). Two vehicle impact scenarios were discussed in the document: 
  1.  Severe impact or collision followed by a short-duration fire caused by a vehicular 
      accident in the trench. 
  2.  Extremely severe impact or collision followed by a long duration fire. 
      The consequences of the latter accident were evaluated for fuels containing maitmum
inventories of either fission product or transuranic radionuclides. The probability of the
accident is estimated to be 9.8 x 10-6 per year. The consequences of the less severe accid
  Table A-8. Radionuclide releases for spent nuclear fuel storage at 200-West Burial Groun
would be approximately an order of magnitude lower. The radionuclide releases for accident
scenario 2 are shown in Table A-8; the accident consequences as re-evaluated for this docu
are presented in Table A-9. The maximum fission product inventory fuel yielded the highest
consequences for offsite receptors where the ingestion pathway was considered. The maximum
transuranic inventory was associated with higher consequences for the inhalation and exter
exposure pathways. 
      The severe impact or collision followed by fire as postulated here might have seriou
fatal nonradiological consequences to drivers and passengers of the vehicles involved. It 
assumed that two drivers and two passengers are involved, These individuals would evacuate
  Table A-9. Consequences of the cask impact accident and fire at 200-West Burial Ground. 
or passengers would be able to evacuate the area to a safe distance from radiological 
consequences, the worst case is assumed, that the four individuals perish in this accident
principally from trauma caused by the collision and fire. The likelihood of these conseque
occurring are estimated at 1 chance in 100,000 per year. 
 
 

A.1.1.8 T Plant. The maximum scenario for fuel storage at T Plant is a dropped fuel 

assembly inside the building (Jackson and Hanson 1978). The probability associated with th
accident is estimated to be 2.8 x 10(-3) per year. The release estimates assume damage to 
fraction of the wafers in the dropped fuel module containing 4-year-cooled Shippingport PW
Core II fuel (a conservative assumption because the fuel has now been cooled for approxima
20 years). Other release assumptions include the following: 
      -      10% of nonvolatile radionuclides in broken fuel are released to the building 
      -      0.1% of the released particulate matenal is resuspended in the building 
      -      All of the volatile krypton-85 is released to the building atmosphere 
      -      Building filtration removed 98.6 percent of the particulate materials from th
             effluent exiting the stack. 
Release estimates for this scenario are presented in Table A-10 and the consequences of th
release are listed in Table A-11. 
      Because workers evacuate the canyon area when fuel assemblies are being moved to or
from the casks or pool, there would be no opportunity for impacts on workers from a droppe
fuel assembly in fuel storage at T Plant. 
  Table A-10. Releases for damaged assembly of Shippingport Core II fuel with 4-year decay
  Table A-11. Consequences of fuel assembly damage at T Plant. A.1.1.9 Fast Flux Test Faci
storage of irradiated FFTF fuel in the Fuel Storage Facility (FSF) is a liquid metal fire 
1989). The accident scenario is a spill of 11,793 kg of liquid sodium and subsequent fire.
spill is initiated by either an internal event or a seismic event that causes a break in t
between the FSF and heat exchangers. The liquid sodium is assumed to ignite spontaneously
and burn, releasing aerosols to the atmosphere. The probability of this accident is estima
be 10(-4) to 10(-6) per year. 
      The radionuclide release is from cesium that has been leached from the fuel into the
sodium. It is assumed for this accident that 0.1 percent of the elements are breached and 
the sodium contains 0.9 uCi cesium- 134 per gram of sodium and 5 uCi cesium-137 per gram o
sodium. It is assumed that 35 percent of the sodium and cesium aerosols generated in the f
are released to the atmosphere. The total activity released is estimated as 3.7 Ci cesium-
and 25 Ci cesium-137. The consequences of the accident as estimated are listed in Table A-
Onsite individuals (workers and members of the public at onsite access locations) were ass
to be exposed during 0.4 percent of the total release, because the spilled sodium would re
over 20 days to burn completely, and onsite individuals were assumed to be evacuated withi
2 hours. 
  Table A-12. Consequences of liquid metal fire at the Fast Flux Test Facility. An interna
and heat exchangers could occur whether workers were present or not. The event would surel
be noticed by any workers in the building. In all likelihood, area radiation alarms would 
sound. The assumed 50 workers would immediately evacuate the building and, once outside, 



would move to a position upwind of the building. Because this is an accident that involves
slow release of material to the atmosphere, it is speculated that dose to the close-in wor
would not exceed 0.1 rem from this accident. The postulated collective dose would amount t
about 5 person-rem, from which no latent cancer fatalities would be expected. 
 
 

A.1.2 Decentralization Alternative 

      The Decentralization Alternative involves construction of several new facilities at
Hanford, including new dry storage for spent fuel or a combination of new wet and dry stor
Options are also included for several types of fuel processing prior to storage. The conse
quences of new facilities are based on previously evaluated accidents for similar installa
adapted for the conditions and location of these facilities as assumed in this analysis. 
 
 

A.1.2.1 New Wet Storage. This accident scenario is the same as that described for a 

dropped fuel container at the 100-K Basins. The releases are assumed to be the same as for
accident previously described (see Table A-1), but the evaluation was repeated for potenti
location of the new facility adjacent to the 200-East Area. The accident frequency in the
No Action Alternative is also assumed for this alternative because the quantity of fuel ha
in either case would be the same. The consequences of this accident for a new facility are
shown in Table A- 13. 
      A maximum reasonably foreseeable liquid release scenario has been postulated for the
new pool storage facility for wet storage of nuclear fuels. The leak is based on a 20-cm (
water-supply pipe breaking inside of the pool building and releasing 7600 liters per minut
(2000 gallons per minute). The flow is not shut off for 8 hours, resulting in 3600 cubic m
(960,000 gal) being added to the pool. Because the pool cannot handle this amount of liqui
there is an overflow of 2300 cubic meters (600,000 gal) in this 8-hour period. Because the
missidn rate of the soil is estimated as 570 centimeters per day (220 inches per day) [bas
DOE's Programmatic Environmental Impact Statement (PEIS) (Schramke 1993)], a leaching 
rate of 26.3 centimeters per day (10 inches per day) will not result in ponding; therefore
entire volume of overflow will leach into the soil over an 8-hour period. The basin overfl
does contain 61 percent of the basin-water radionuclide inventory, which is estimated as 1
The specific radionuclide inventory in the overflow pond is assumed to be as follows: 0.48
tritium, 0.0013 Ci cobalt-60,'0.031 Ci cesium-134, 0.22 Ci cesium-137, 1.1 Ci strontium-90
5.9E-06 Ci plutonium-238, and 3.lE-05 Ci plutonium-239. All of the constituents in this 
assessment are radionuclides. Contaminant migration is through the vadose zone, through th
saturated zone to the Columbia River, and in the Columbia River to receptors downstream. 
The flow discharge in the Columbia River is assumed to be under low-flow conditions of 
1000 cubic meters per second (36,000 cubic feet per second) (Whelan et al. 1987), which 
represents the most conservative case for maximizing surface water concentrations. As a 
conservative assumption, the removal of water from the Columbia River is assumed to be 
100 meters (328 feet) downstream of the point of entry of the contaminant into the river. 
assessment addressed recreational activities (e.g., boating, swimming, fishing) in the Col
River and use of the water as a drinking-water supply and for bathing, irrigation, etc. Th
overall risk of fatal cancer from this accident was found to be less than 10 chances in a 
(Whelan et al. 1994). 
  Table A-13. Consequences of cask drop accident at new wet storage facility adjacent to t
      A cask drop involving broken fuel elements falling out of the cask at a new wet stor
facility would be tile same as discussed in Section A. 1. 1. 1. No prompt radiation illnes
cancer fatalities would be~redictcd for workers in this scenario. 
      The accident scenario at the 105-ICE and 105-KW Basins and its results described und
the No Action Alternative would also be applicable under the Decentralization Alternative 
to transport of fuel to a new storage facility. 
 
 

A.1.2.2 New Dry Storage - Small Vault or Cask Facility. The maximum reasonably 

foreseeable accident for the dry storage facility is assumed to be the same as that for a



previously evaluated accident involving transport of FFTF fuel (DOE 1986b). This accident 
used as a surrogate for a dry storage facility accident involving an impact by either an i
or external initiator that results in a fire. The release associated with this accident is
at 5.4E + 02 Ci, based on the hypothetical scenario of six FFTF fuel assemblies irradiated
150 MWD/Kg being subjected to a severe impact followed by a fire. The fuel pins rupture on
impact or on heating in the fire, which burns for an hour before being extinguished. The 
probability of such an accident resulting in b~ach of the transport cask is estimated to b
9 x 10(-7)or lower for 100 onsite shipments of FFw fuel. The estimated frequency for this
accident in tile Decentralization Alternative has been adjusted to 6 x 10(-6) per year bas
quantity of fuel that would be handled in loading the dry storage facility. Volatiles, par
and noble gases are released to the atmosphere. The estimated radionuclide releases are li
in Table A-14, and the radiological consequences are presented in Table A-15. 
  Table A-14. Estimated radionuclide releases for cask impact accident and fire at new dry
  Table A-15. Consequences of cask impact accident with fire at new dry storage facility. 
facility would surely be noticed by nearby workers. In all likelihood, area radiation alar
also sound. The assumed 12 workers would immediately evacuate the area and, once at a safe
distance, would move to a position upwind of the building. Evacuation time to that locatio
would be measured in minutes. The dose to close-in workers is speculated to be about 3 rem
The maximum probability of latent fatal cancer from such a dose would be 0.001. The 
postulated collective dose would amount to about 36 person-rem, from which no latent cance
fatalities would be expected. 
 
 

A.1.2.3 New Fuel Stabilization Facility. The maximum reasonably foreseeable 

radiological accident for fuel processing (either calcine or solvent extraction) is a uran
fire in a storage vessel (DOE l986b; Bergsman 1995). The frequency of this accident is 
estimated at 10A to l0~ per year. Releases for the accident from a new facility adjacent t
200-East Area are listed in Table A-16. The total release assumes that fuel burns for a pe
of 20 hours; therefore, doses to onsite receptors were calculated on the basis that they w
exposed for 2 hours (or 10 percent of the total release, assuming a constant release rate 
duration of the fire). The consequences of the accident are listed in Table A-17. 
     This accident involves a uranium fire in a storage vessel with releases of radioactiv
material to the atmosphere. There would be no added source of radiation exposure of the 
close-in worker in the processing facility. 
 
 

A.1.3 1992/1993 Planning Basis Alternative 

        Accidents and consequences would be essentially the same as those for the Decentra
  zation Alternative. 
 
 

A.1.4 Regionalization Alternative 

      Accidents and consequences would be essentially the same as for the Decentralization
Alternative. The accident frequencies for a cask impact and fire at handling and storage 
facilities were adjusted to account for the quantity of imported or exported fuel handled 
of the suboptions at a receiving and canning facility or in loading storage facilities. Fo
  Table A-16. Estimated airborne radionuclide release from shear/leach/ calcine stabilizat
vessel). 
  Table A-17. Consequences of uranium metal fire at fuel stabilization facility.  
Regionalization A (all fuel except defense fuel would be shipped offsite) the frequency wa
assumed to be the same as in Decentralization (6E-06 per year). The frequency in 
Regionalization B (Western fuel comes to Hanford) is slightly higher (7E-06) because of th
additional fuel that would be handled. The Regionalization Alternative is assigned a lower
frequency (5E-06) when all SNF is shipped offsite. 
 
 



A.1.5 Centralization Alternative 

      The Centralization Alternative consists of two options at Hanford - a minimum option
which all DOE spent fuel at Hanford is transported offsite to another location for interim
storage, and a maximum alternative that would result in storage of all DOE spent fuel at 
Hanford. Accident scenarios for the minimum option would include those discussed under the
No Action Alternative prior to shipment of the fuel offsite. In addition, N reactor and SP
would be stabilized prior to shipment in a facility simflar to the shear/leach/calcine fac
discussed under the Decentralization Alternative. The uranium metal fire accident discusse
under that alternative is assumed to be the maximum reasonably foreseeable accident for a
stabilization facility in this case as well. The estimated frequency for the cask impact a
storage or canning and shipping facilities has been adjusted to 5 x 10(-6) per year based 
quantity of fuel that would be handled in the centralization minimum alternative. 
      The maximum option contains suboptions for wet or dry fuel storage with processing 
similar to those for the Decentralization Alternative, and the consequences are expected t
essentially the same as those described previously. The estimated frequency for the cask i
and fire at a receiving and canning or dry storage facility has been adjusted to 8 x l0~ p
based on the quantity of imported fuel that would be handled in the Centralization Alterna
maximum option. The only additional installation that would be included in this option is 
Expended Core Facility (ECF), which would be relocated from the INEL. The consequences of
accidents at this facility are discussed in Volume 1, Appendix D of this document. It shou
noted that the accident evaluation for the ECF at Hanford in Appendix D uses assumptions t
are different from those used for the Hanford accidents in this attachment and therefore t
risks associated with the ECF at Hanford cannot be compared directly with those for the ot
Hanford facilities presented here. The consequences of the ECF accidents using Hanford Sit
assumptions would be higher than those presented in Appendix D. 
 
 
 
 
 
 
 
 
 
 

A.2 Nonradiological Accidents 

      For purposes of the analysis, a worst-case accident scenario was developed for each
existing and planned facility. The details of the nonradiological accident scenario are pr
in this section. The scenario involves a chemical spili within a building, followed by an
environmental release from the normal exhaust system. It is assumed that the building rema
intact but containment measures fail, allowing release to occur through the ventilation sy
It is assumed that all, or a portion of, the entire inventory of toxic chemicals stored in
building is released. The environmental releases are modeled and the hypothetical 
concentrations at three receptor locations are compared to toxicological limits. 
 
 

A.2.1 Chemical Lists 

      Chemical inventory and chemical emissions lists have been developed provided by 
alternative and facility (Bergsman 1995). These chemical lists are of three basic types. T
type is a "worst-case chemical inventory," prepared to comply with the Emergency Planning 
Community Right-To-Know Act reporting requirement. For facilities that store SNF, this lis
which ones are of particular interest. The second type, presented in the Facility Costs se
a general statement listing proposed process chemicals. The third type of list is an estim
proposed liquid effluents and airborne emissions, presented in the Facility Discharges sec
Effluent and emissions data are not presented for every option. 
 
 



A.2.2 Baseline Chemical Inventory Based on Existing Facilities 

      A baseline inventory of chemicals kept in SNF facilities was developed from chemical
Inventories for these facilities that were compiled to comply with the Emergency Planning 
Community Right-To-Know Act. The existing storage facilities are 105-ICE Basin, 105-KW 
Basin, PUREX (202A), T Plant (22 IT), 2736-ZB Building, 200W low-level burial grounds, Fas
Fuel Test Facility (FFTF) (403 Building), 308 Building, 324 Building, 325 A&B Building, an
327 Building. The Emergency Planning and Community Right-To-Know Act lists used are from 
1992. 
      Because most facilities have various missions, the need for an inventory of chemical
these facilities may not be related to the storage of SNF. The assumption is made that the
existing inventories represent the amounts and types of chemicals that may be needed in th
future. 
      Table A-15 lists chemicals by facility, the regulated reportable quantity (RQ) in th
of an environmental release, the maximum quantity stored, its physical state (gas, solid, 
the reference where the chemical is listed, the hypothetical release fraction (1 for gases
liquids, and 0.01 for solids), the calculated total hypothetical chemical release, and the
probable use. 
      In the table, a solid frame around a number indicates that a stored quantity exceeds
reportable quantity for that chemical; a double-lined frame indicates that a conservative
hypothetical accidental release would exceed the reportable quantity. A total of seventeen
chemicals fail in the latter category and have the highest probability to be released to t
These seventeen chemicals are the ones that would demand the highest attention in an 
emergency plan. 
      Because a reportable quantity has itt been defined for every chemical, the inherent
toxicity of each chemical was also considered in assessing its importance. The release fra
used in the accidental spill scenario are conservative, higher than those reported in the 
by as much as three orders of magnitude (Hickey et al. 1991). 
 
 

A.2.3 Proposed Facilities 

      Table A-19 is primarily derived from the Facility Costs section of the engineering d
data (Bergsman 1995). However, the 105-KE Basin is used as a surrogate for a baseline 
chemical inventory for the wet storage facility because the Facility Cost section lists on
hydroxide and suffuric acid. 
      Table A-19 lists chemicals by facility, the regulated reportable quantity (RQ) in th
of an environmental release, the maximum quantity stored, its physical state (gas, solid, 
the reference where the chemical is listed, the hypothetical release fraction (1 for gases
liquids, and 0.01 for solids), the calculated total hypothetical chemical release, and the
probable use. In the table, a solid frame around a number indicates that a stored quantity
exceeds the reportable quantity for that chemical; a double-lined frame indicates that a 
conservative hypothetical accidental release would exceed the reportable quantity. A total
chemicals fall in the latter category and have the highest probability to be released to t
These six chemicals are the ones that would demand the highest attention in an emergency p
 
 

A.2.4 Atmospheric Modeling 

      Effects to onsite workers, the nearest point of pubic access, and the public at the 
offsite residence were estimated using the computer model EPlcode (DOE 1993b). EPicode 
uses a straight line Gaussian plume model and characteristics of an individual chemical to
estimate downwind concentrations independent of direction. The 95 percent meteorological 
parameters were used to determine the wind speeds and stability class used for the simulat
In each case, stability class F was used. Wind speeds of 0.89 meters per second (2.0 miles
hour) were used for calculating effects to an onsite worker, the nearest point of public a
and at the nearest offsite residence. Other criteria used in the model simulations can be 
in DOE (1993a). 
  Table A-18. Baseline Chemical Inventory for Existing Facilities in SNF Storage Locations
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      Results from the EPlcode model were compared to available Emergency Response 
Planning Guideline (ERPG) values, Immediately Dangerous to Life and Health (IDLH) values,
and Threshold Limit Values/Time-Weighted Averages. In the absence of these values, 
toxicological data for similar health endpoints, obtained from the Registry of Toxic Effec
Chemical Substances (RTEC), are used. 
      Emergency Response Planning Guidelines are estimates of airborne concentration 
thresholds above which one can reasonably anticipate observing adverse effects (DOE 1993b)
Emergency Response Planning Guideline values are specific for a substance and are divided 
three general severity levels: ERPG.l, ERPG-2, and ERPG-3. ERPG-1 values result in an 
unacceptable likelihood that one would experience mild transient adverse health effects or
perception of a clearly defined objectionable odor (DOE 1993b). ERPG-2 values result in an
unacceptable likelihood that one would experience or develop irreversible or other serious
health effects or symptoms that could impair one's ability to take protective action (DOE
1993b). ERPG-3 values result in an unacceptable likelihood that one would experience life-
threatening health effects (DOE 1993b). 
      For many chemicals, ERPG levels are not defined. In these instances, Threshold Limit
Value/Time-Weight Average (TLV/TWA) values are substituted for ERPG-l values. Ten 
percent of Immediately Dangerous to Life or Health (IDLH) values are substituted for ERPG-
values, and IDLH values are substituted for ERPG-3 values (DOE 1993b). 
      Data from RTEC were used for eight chemicals. Acute toxicity data were utilized to 
generate exposure limits to approximate the ERPG endpoints--irritation/odor, irreversible
health effects, and death. 
                   All references for Attachment A are included 
                           in Chapter 7 of this Appendix 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 

 EVALUATION OF OPTION FOR FOREIGN PROCESSING OF SPENT 
  NUCLEAR FUEL CURRENTLY LOCATED AT THE HANFORD SITE 
 
 
 
 
 
 
 
 
 
 

B.1 Description of Foreign Processing Alternative 

   This option was considered in response to a public comment requesting that foreign proc
spent nuclear fuel (SNF) from the Hanford Site be addressed as a reasonable alternative to
and storage.  Under this alternative, the SNF currently stored in basins at the 100-K Area
would be packaged for shipment to an overseas facility where it would be processed.  Only 
stored at the 100-K Basins was considered in this analysis because it represents a large q
homogenous material that would require stabilization in order to be suitable for 40-year s
quantities of other types of fuel currently stored at Hanford either would not require sta
sufficiently different characteristics that they could not be stabilized efficiently by a 
facility. 



   This analysis assumes that high-level waste (HLW) arising from the process would be ret
interim storage, although it could potentially be stored overseas until a domestic reposit
which to permanently dispose of it.  Similarly, uranium and plutonium resulting from the p
to be returned to Hanford for interim storage; however, these materials could also be stor
decision is made on their disposition by the U.S. Department of Energy (DOE). 
   The following analysis was undertaken despite substantial uncertainties concerning the 
distance transport of SNF in its current condition from the Hanford Site.  Approximately h
currently stored underwater at the 100-K West Basin in sealed, vented containers, and the 
100-K East Basin in containers that are open to water.  Efforts to characterize the physic
the SNF are just getting underway, and those studies may reduce the uncertainties associat
transport of this SNF. 
       The SNF shipment would be required to meet national and international regulations s
the cask seal in the event of internal pressure build-up, acceptable gas concentrations in
allowable quantities of dispersible radionuclides.  Because the defense production reactor
during handling and discharge from the reactors, and because it was not designed for long-
storage, a substantial fraction of the fuel elements have degraded during the time since r
(ranging from 7 to more than 20 years).  The Hanford SNF in its present condition may not 
because of the quantity of dispersible radionuclides in damaged and corroding SNF, or beca
and possible buildup of gases within the shipping container that might result from reactio
in the wet overpack.  
   If the Hanford fuel were not able to meet the transportation requirements, the overseas
alternative would necessitate additional expense and risk to stabilize the fuel or to divi
smaller quantities than assumed for the present analysis, perhaps to the extent that it mi
impractical altogether.  The overland transport evaluation presented in Volume 1, Appendix
that Hanford SNF was in a stabilized form prior to shipment, as described in this appendix
uncertainties surrounding the feasibility of long-distance transport of Hanford SNF in its
to be consistent with the overland transport analysis in Appendix I, the SNF for overseas 
presumed to be stabilized prior to shipment or is limited to elements that are sufficientl
requirements of the transportation regulations could be met using a wet overpack shipping 
quantities assumed in the overseas transport analysis include the total mass of SNF estima
K Basins, although some of the SNF is known to exist as corrosion products and sludge, whi
for shipment without prior treatment to convert them into a less dispersible form. 
 
 
 
 
 
 
 
 
 
 

B.2 Methods and Assumptions 

   The following sections describe the methods used to evaluate potential consequences of 
processing option.  The analysis focuses on the activities associated with transportation 
Kingdom (U.K.) for processing and return of the waste and products to the U.S.  The analys
activities at Hanford to prepare the SNF for shipment, as well as those associated with tr
of the SNF within the U.K., to the extent that information was available.  Information fro
facility located in the U.K. was used as the basis for this evaluation (BNFL 1994).  Howev
facilities as a representative case would not preclude processing of SNF from Hanford at a
installation. 
 
 

B.2.1 Shipping Scenarios 

   Potential shipping scenarios are described in this option for transporting irradiated N
Hanford Site to the U.K., and the return of separated plutonium, uranium, and HLW to Hanfo
stabilization and packaging, as necessary, of the SNF currently stored in the 100-K Area B
Site.  From the 100 Area, the SNF would be loaded for onsite or offsite transport as requi
Offsite transport would take place via either barge, truck, or rail to a port designated a



particular hazard" in accordance with 33 CFR 126, where the shipment would be loaded onto 
transport.  The overseas segment of the shipment was assumed to utilize purpose-built ship
employed by the representative processing facility in the U.K. for shipping SNF (BNFL 1994
likely be necessary if Hanford SNF were to be shipped without prior stabilization because 
would presumably not have either the equipment or expertise required for long-distance tra
in a wet overpack.  If the SNF were stabilized before shipment, a variety of commercial or
options might be available (see DOE 1995 for a discussion of those options).   
   After processing of the SNF, the products and wastes were assumed to be returned to Han
storage via the same U.S. seaport at which the initial shipments exited the country.  The 
addressed in the analysis for the return shipments are plutonium, uranium, and HLW.  It wa
separated plutonium and uranium would be converted to oxide forms and shipped to the U.S. 
ship similar to that used for transporting the irradiated fuel.  Other transport options m
for these materials, including use of military or commercial ships or aircraft.  High-leve
be processed to a stable form (borosilicate glass encased in stainless steel canisters) be
section provides descriptions of the shipping scenarios, transportation and packaging syst
characteristics of the shipments, transportation routes, and port facilities that were exa
    
 
 

B.2.1.1 Port Selection. Ports evaluated for the foreign processing option were chosen to minimize either 

the overland or ocean segments of the shipments and to provide a reasonable range of alter
modes between the Hanford Site and the port (i.e., barge, truck, or rail).  For the purpos
two potential West Coast U.S. ports (Seattle/Tacoma, Washington, and Portland, Oregon) and
Coast port (Norfolk, Virginia) were evaluated for the overland transportation analysis.  P
along the routes to these ports are representative of those in the vicinity of many major 
addition, the port of Newark, New Jersey, was included in the port accident analysis to es
of an accident in a location with a very high surrounding population. 
 
 

B.2.1.2 Overseas Transport. The routing for overseas transport from West Coast U.S. ports would include 

transit via the Columbia River or Puget Sound to the Pacific Ocean, a southerly route thro
around Cape Horn in South America, and then north to the U.K.  The route around the cape i
maximizes the distance that a shipment might be required to travel, and therefore, provide
risks associated with the ocean transport segment.  However, a route via the Panama Canal 
West Coast shipments because it avoids potential risk associated with the added distance a
conditions that might be encountered during transport around the cape. Transport via an Ea
be directly across the Atlantic Ocean to the U.K.  The total distance for ocean transport 
approximately 7,000 nautical miles via the Panama Canal or 17,000 nautical miles via Cape 
Coast is approximately 3000 nautical miles.   
 
 

B.2.1.3 Overland Transport Scenarios. Overland transport between the Hanford Site and overseas shipping 

ports was evaluated for three different scenarios, as described in the following sections.
 
 

B.2.1.3.1 Barge to Portland, Transoceanic Shipment to the U.K. This scenario begins with cask 

loading operations at the Hanford Site 100-K Area Basins.  The shipping casks would be loa
for truck transport to the Port of Benton barge slip near the 300 Area of the Hanford Site
barge slip, the shipping casks would be transloaded onto the barge via crane and then secu
barge.  After a full load of casks was secured, the barge would depart for the Port of Por
down the Columbia River through routinely navigated shipping channels.  At the Port of Por
casks would be lifted off the barge and placed aboard a ship for the overseas segment of t
casks would then be secured, and the ship would depart for the U.K.  After processing of t
were assumed to return via Portland, where the material would be transloaded onto a rail c
Hanford for interim storage.  Shipments of uranium and plutonium oxide would be returned t



 
 

B.2.1.3.2 Truck/Rail to the Port of Seattle, Transoceanic Shipment to the U.K. The first leg of 

this scenario is different from the barge-to-Portland scenario in that the shipping casks 
K Basins and shipped directly to the Port of Seattle, Washington, for transloading onto th
The overland leg would consist of either truck or rail shipments.  It was assumed that one
transported per truck shipment or two  casks per rail shipment.  After arrival at the Port
casks would be transloaded onto the ocean-going vessel and when a shipload of casks had be
sail through Puget Sound and the Strait of Juan de Fuca to the Pacific Ocean, travel south
Canal or Cape Horn, and then north to the U.K.  After processing, the uranium, plutonium, 
be returned to the U.S. by ship via Seattle and finally to Hanford by truck or rail. 
 
 

B.2.1.3.3 Truck/Rail to the Port of Norfolk, Virginia, Transoceanic Shipment to 

the U.K.  This scenario would be similar to the truck/rail to Seattle scenario except the 
port would be Norfolk, Virginia.  Similar to the Port of Seattle scenario, the shipping ca
ocean-going vessel and shipped to the U.K.  This shipping scenario maximizes the overland 
minimizes the ocean travel distance.  As with the other two shipping scenarios, the solidi
oxide, and uranium oxide materials were assumed to be returned to Hanford via Norfolk. 
 
 

B.2.2 Shipping System Descriptions 

   This section presents descriptions of the shipping cask and truck, rail, and barge ship
used in the three potential shipping scenarios.  The information presented focuses on the 
eters important to the impact calculations, namely the cargo capacities and radionuclide i
   The shipping cask assumed to be used for the SNF shipments from Hanford to the U.K. is 
routinely used for commercial SNF transport (BNFL 1994).  The cask could transport approxi
fuel (with a smaller capacity for damaged fuel).  The loaded cask weight is about 46 tons,
one cask could be transported per highway shipment and two per rail shipment.  The capacit
were assumed to be 24 casks each.  A total of 17 transoceanic shipments would be required 
caskloads that would be necessary to ship all Hanford SNF.  The actual number of shipments
the number of casks available, or on procurement of a sufficient number of new casks to pr
shipment of Hanford SNF on a reasonable schedule. 
   The radionuclide inventories for the SNF shipments were determined using the informatio
fuel inventories presented in Bergsman (1994).  The resulting radionuclide inventories for
shipments (truck, rail, and barge/ship) are presented in Table B-1. 
   The return shipments of HLW and plutonium and uranium oxide were assumed to be shipped 
for overseas shipment of Hanford SNF.  For the barge to Portland option, these materials w
returned to the U.S. by ship to the Port of Portland, where HLW shipping casks would be tr
and uranium and plutonium onto trucks for transport to Hanford.  Similarly for the other o
would be transported by ships to the ports of Norfolk or Seattle, transloaded onto truck o
and transported to Hanford. 
   The number of shipments of solidified HLW was estimated using assumed shipping cask cap
estimated that a total of 500 containers of vitrified HLW, each weighing about 500 kg, wou
processing the N Reactor SNF (BNFL 1994).  The U.K. processing facility has designed a new
for vitrified HLW that would be capable of carrying 21 HLW containers per shipment.  There
would be required to return the HLW to the U.S.  This material was assumed to be transport
in one shipment and then transloaded onto a rail car for the overland shipment segment (th
to be transported by regular truck service).  The actual number of shipments required woul
HLW casks available or on procurement of a sufficient number of new casks to provide for e
of HLW on a reasonable schedule. 
   The radionuclide inventories for the solidified HLW shipments are presented in Table B-
were calculated by dividing the total quantity of each radionuclide shipped to the U.K. (e
plutonium) by the number of HLW casks (24) to be returned to the U.S. 
Table B-1.  Facility and transport mode radionuclide inventory developmenta 
Radionuclide   Curies/    Grams/ MTU   Total      Curies/Shipmentb                        
               MTU                     Curies  



                                       in SNF  
                                                  Truck              Rail       Barge     
                                                                                          
                                                                                          
Shipments                                         408                204        17        
Duration                                          5 years            5 years    5 years   
H3             4.59E+01                9.64E+04   2.36E+02           4.73E+02   5.67E+03  
Fe-55          1.22E+01                2.56E+04   6.28E+01           1.26E+02   1.51E+03  
Co-60          8.78E+00                1.84E+04   4.52E+01           9.04E+01   1.08E+03  
Kr-85          8.07E+02                1.69E+06   4.15E+03           8.31E+03   9.97E+04  
Sr-90          9.32E+03                1.96E+07   4.80E+04           9.59E+04   1.15E+06  
Y-90           9.32E+03                1.96E+07   4.80E+04           9.59E+04   1.15E+06  
Ru-106         8.52E+01                1.79E+05   4.39E+02           8.77E+02   1.05E+04  
Rh-106         8.52E+01                1.79E+05   4.39E+02           8.77E+02   1.05E+04  
Sb-125         2.02E+02                4.24E+05   1.04E+03           2.08E+03   2.50E+04  
Te-125         4.94E+01                1.04E+05   2.54E+02           5.09E+02   6.10E+03  
Cs-134         3.01E+02                6.32E+05   1.55E+03           3.10E+03   3.72E+04  
Cs-137         1.20E+04                2.52E+07   6.18E+04           1.24E+05   1.48E+06  
Ba-137m        1.14E+04                2.39E+07   5.87E+04           1.17E+05   1.41E+06  
Ce-144         3.97E+01                8.34E+04   2.04E+02           4.09E+02   4.90E+03  
Pr-144         3.97E+01                8.34E+04   2.04E+02           4.09E+02   4.90E+03  
Pr-144m        4.77E-01                1.00E+03   2.46E+00           4.91E+00   5.89E+01  
Pm-147         2.72E+03                5.71E+06   1.40E+04           2.80E+04   3.36E+05  
Table B-1.  (contd) 
Radionuclide   Curies/    Grams/ MTU   Total      Curies/Shipmentb                        
               MTU                     Curies  
                                       in SNF  
                                                  Truck              Rail       Barge     
                                                                                          
                                                                                          
Shipments                                         408                204        17        
Duration                                          5 years            5 years    5 years   
Sm-151         1.10E+02                2.31E+05   5.66E+02           1.13E+03   1.36E+04  
Eu-154         2.17E+02                4.56E+05   1.12E+03           2.23E+03   2.68E+04  
Eu-155         5.14E+01                1.08E+05   2.65E+02           5.29E+02   6.35E+03  
U-234          4.34E-01   6.94E+01     9.11E+02   2.23E+00           4.47E+00   5.36E+01  
U-235          1.60E-02   7.39E+03     3.35E+01   8.22E-02           1.64E-01   1.97E+00  
U-236          7.63E-02   1.18E+03     1.60E+02   3.93E-01           7.86E-01   9.43E+00  
U-238          3.31E-01   9.84E+05     6.94E+02   1.70E+00           3.40E+00   4.08E+01  
Np-237         4.75E-02                9.98E+01   2.45E-01           4.89E-01   5.87E+00  
Pu-238         1.22E+02                2.56E+05   6.28E+02           1.26E+03   1.51E+04  
Pu-239         1.36E+02   2.20E+03     2.86E+05   7.02E+02           1.40E+03   1.68E+04  
Pu-240         9.94E+01   4.38E+02     2.09E+05   5.12E+02           1.02E+03   1.23E+04  
Pu-241         8.71E+03   8.46E+01     1.83E+07   4.49E+04           8.97E+04   1.08E+06  
Pu-242         6.45E-02   1.64E+01     1.35E+02   3.32E-01           6.63E-01   7.96E+00  
Am-241         1.84E+02                3.86E+05   9.47E+02           1.89E+03   2.27E+04  
Cm-244         2.62E+01                5.50E+04   1.35E+02           2.70E+02   3.24E+03  
                          
a.  Radionuclide inventory taken from Bergsman (1994) and represents 10-year cooled Mark 1
Pu-240 constitutes 16% of total plutonium.  
b.  Curies/shipment inventories assume 1 cask per truck shipment, 2 truck casks per rail, 
casks per barge shipment.  
c.  Curies/cask inventories are based on one cask per truck and/or rail shipment.  
d.  HLW - Solidified high level waste; inventory assumes 100% removal of plutonium and ura
level waste to be shipped only by barge (24 casks per barge)  or rail (1 cask per rail car
e.  Plutonium and uranium oxide inventories assume 100% removal, and the number of shipmen
adjusted to reflect conversion from metal to oxide.  Plutonium and uranium oxide to be shi
and truck only. 
   The number of shipments of uranium and plutonium oxide were estimated using standard U.
for uranium and plutonium.  The estimated quantities to be shipped include 2,360 tons of p
and 6.5 tons of plutonium oxide generated from processing the K Basin SNF.  For this analy
the plutonium oxide would be transported by truck in a Type B package with a capacity of 3
results in a total of 186 caskloads of plutonium oxide. The vehicle for transport of pluto
Safe-Secure Trailer/Armored Tractor specifically designed for shipment of special nuclear 
U.S.  The uranium oxide was assumed to be transported by truck in shipping systems with a 



10,000 kg/shipment.  This would require a total of 236 caskloads of uranium oxide.  One ca
for overland segments was assumed.  One sea shipment of uranium oxide and one of plutonium
required. 
   The radionuclide inventories for the plutonium oxide and uranium oxide shipments are pr
The inventories were determined by dividing the total quantities of uranium and plutonium 
U.K. by the respective numbers of caskloads presented above. 
 
 

B.2.3 Transportation Route Information 

   The overland transportation routes assumed for this analysis are described in the follo
descriptive information includes the shipping distances and population density data.  Thes
using the HIGHWAY (Johnson et al. 1993a) and INTERLINE (Johnson et al. 1993b) computer cod
shipments, respectively, and are used to calculate transportation impacts.  These data are
each transport segment described in Section B.2.2.  No population data are presented for t
because once at sea, the exposed population becomes essentially zero. 
Hanford to Seattle, Washington:  The truck and rail shipping distances from Hanford to Sea
be 277 km (172 miles) and 716 km (445 miles), respectively.  The large difference in shipp
the fact that the rail route is not a direct link to Seattle, but travels from Hanford to 
then to Seattle.  For the highway route, the shipment travels through 88.1% rural areas (w
density 4.5 persons/km2), 10% in suburban areas (359 persons/km2) and 1.9% in urban popula
sons/km2).  The rail route travels through 74.1% rural areas (9.8 persons/km2), 19% in sub
(415.5 persons/km2), and 6.9% in urban areas (2226 persons/km2). 
Hanford to Norfolk, Virginia:  The truck and rail shipping distances from Hanford to Norfo
4585 km (2849 miles) and 4984 km (3097 miles), respectively.  For the highway route, the s
84.5% rural areas (7.3 persons/km2), 13.4% in suburban areas (365 persons/km2) and 2.1% in
(2299 persons/km2).  The rail route travels through 83% rural areas (7.8 persons/km2), 14.
(360.4 persons/km2), and 2.4% in urban areas (2149 persons/km2). 
Hanford to Portland, Oregon:  The only option evaluated for using the Port of Portland was
Portland, where it would be transloaded onto the ship.  The distance and population densit
shipment was approximated using INTERLINE (Johnson et al. 1993b), which evaluates potentia
the rail lines closely follow the Columbia River in which the barge would be operating.  C
data for a barge shipment would be similar to that for a rail shipment.  The rail data are
conservative than actual barge data because the rail lines pass closer to the city centers
would a barge. 
 
 

B.2.4 Description of Methods Used to Estimate Consequences 

   This section describes the methods used to estimate consequences of normal and accident
individuals or populations to radioactive materials.  The RADTRAN 4 (Neuhauser and Kanipe 
et al. 1993) computer codes were used to calculate the transportation impacts, and the GEN
(Napier et al. 1988) was used to estimate the consequences of port accidents.  The MICROSH
software (Grove Engineering 1988) was used to determine approximate external dose rates fo
as input to the transportation consequences.  Nonradiological impacts from both incident-f
accidents were also evaluated.  
   The output from computer codes, as total effective dose equivalent (TEDE or dose) to th
was then used to express the consequences in terms of potential latent cancer fatalities (
of the International Commission on Radiological Protection (ICRP 1991) for low dose, low d
exposures were used to convert dose as TEDE to LCF.  The conversion factor applied to adul
LCF/rem TEDE, and that for the general population was 5 x 10-4 LCF/rem TEDE.  The general 
have a higher rate of cancer induction for a given radiation dose than healthy adult  
workers because of the presence of more sensitive individuals (e.g., children) in the gene
   The estimated LCF for potential accidents was multiplied by the expected accident frequ
shipment, or for the entire duration of the foreign processing operation, to provide a poi
consistent with those reported in the remainder of this EIS.  Incident-free transportation
operations were assumed to occur (i.e., they have a frequency of 1.0); therefore, the cumu
with normal operations would be identical to the predicted number of latent cancer fatalit
the operation. 
   Nonradiological incident-free and accident impacts were also evaluated.  Nonradiologica
impacts consist of fatalities from pollutants emitted from the vehicles.  Nonradiological 



the fatalities resulting from potential vehicular accidents involving the shipments.  Neit
categories of impacts are related to the radiological characteristics of the cargo.  Estim
nonradiological impacts were derived by multiplying the unit risk factors (fatalities per 
total shipping distances for all of the shipments in each shipping option.  Nonradiologica
incident-free transport were taken from Rao et al. (1982), and for vehicular accidents wer
Kvitek (1994). 
 
 

B.2.4.1 RADTRAN 4 Description. The RADTRAN 4 computer code (Neuhauser and Kanipe 1992) was used to 

perform the analyses of the radiological impacts of routine transport, the integrated popu
accidents during transport of irradiated N-Reactor SNF to the U.K., and the return of vitr
oxide, and uranium oxide from the U.K. to Hanford.  RADTRAN was developed by Sandia Nation
calculate the risks associated with the transportation of radioactive materials.  The orig
SNL in 1977 in association with the preparation of NUREG-0170, Final Environmental Stateme
Transportation of Radioactive Material by Air and Other Modes (NRC 1977).  The code has si
expanded and is currently maintained by SNL under contract with DOE.  RADTRAN 4 is an upda
(Madsen et al. 1986) and RADTRAN 2 (Taylor and Daniel 1982, Madsen et al. 1983) computer c
   The RADTRAN 4 computer code is organized into the following seven models (Neuhauser and
   -  material model 
   -  transportation model 
   -  population distribution model 
   -  health effects model 
   -  accident severity and package release model 
   -  meteorological dispersion model 
   -  economic model. 
The code uses the first three models to calculate the potential population dose from norma
transportation and the first six models to calculate the risk to the population from user-
scenarios.  The economic model is not used in this study. 
 
 

B.2.4.1.1 Material Model. The material model defines the source as either a point source or as a line 

source.  For exposure distances less than twice the package dimension, the source is conse
to be a line source.  For all other cases, the source is modeled as a point source that em
in all directions. 
   The material model also contains a library of 59 isotopes each of which has 11 defining
eters that are used in the calculation of dose.  The user can add isotopes not in the RADT
by creating a data table in the input file consisting of eleven parameters. 
 
 

B.2.4.1.2 Transportation Model. The transportation model allows the user to input descrip- 

tions of the transportation route.  A transportation route may be divided into links or se
the journey with information for each link on population density, mode of travel (e.g., tr
truck or ship), accident rate, vehicle speed, road type, vehicle density, and link length.
the transportation route also can be described by aggregate route data for rural, urban, a
For this analysis, the aggregate route method was used for each potential origin-destinati
The origin-destination combinations addressed in this analysis were discussed in Section B
 
 

B.2.4.1.3 Health Effects Model. The health effects model in RADTRAN 4 is outdated and is replaced by 

hand calculations.  The health effects are determined by multiplying the population dose (
RADTRAN 4 by a conversion factor.   
 
 



B.2.4.1.4 Accident Severity and Package Release Model. Accident analysis in RADTRAN 4 is performed 

using the accident severity and package release model.  The user can define up to 20 sever
population densities (urban, suburban, and rural), each increasing in magnitude.  Eight se
SNF containers that are related to fire, puncture, crush, and immersion environments are d
(NRC 1977).  Various other studies also have been performed for small packages (Clarke et 
packages (Dennis et al. 1978) that also can be used to generate severity categories.  The 
further defined by allowing the user to input release fractions and aerosol and respirable
severity category.  These fractions are also a function of the physical-chemical propertie
transported. 
 
 

B.2.4.1.5 Meteorological Dispersion Model. RADTRAN 4 allows the user to choose two different 

methods for modeling the atmospheric transport of radionuclides after a potential accident
either Pasquill atmospheric-stability category data or averaged time-integrated concentrat
analysis, the dispersion of radionuclides after a potential accident is modeled by the use
concentration values in downwind areas compiled from national averages by SNL. 
 
 

B.2.4.1.6 Incident-Free Transport. The models described above are used by RADTRAN 4 to determine 

dose from incident-free transportation or risk from potential accidents.  The public and w
by RADTRAN 4 for incident-free transportation are dependent on the type of material being 
transportation index (TI) of the package or packages.  The TI is defined in 49 CFR 173.403
package dose rate in millirem per hour at a distance of 1 m from the external surface of t
consequences are also dependent on the size of the package, which as indicated in the mate
will determine whether the package is modeled as a point source or line source for close-p
 
 

B.2.4.1.7 Analysis of Potential Accidents. The accident analysis performed in RADTRAN 4 calculates 

population doses for each accident severity category using six exposure pathway models.  T
inhalation, resuspension, groundshine, cloudshine, ingestion, and direct exposure.  This R
assumes that any contaminated area is either mitigated or public access controlled so the 
pathway equals zero.  The consequences calculated for each severity category are multiplie
frequencies for accidents in each category and summed to give a total point estimate of ri
accident.  The parameters used to calculate the frequencies and consequences of transporta
presented in Section B.2.4.2. 
 
 

B.2.4.2 RADTRAN 4 Input Parameters. RADTRAN 4 input parameters for calculating routine population 

doses include route information (shipping distances, population densities, and fractions o
rural, suburban, and urban areas), numbers of shipments, dose rate, and parameters that de
population exposure characteristics.  The route information and numbers of shipments were 
Section B.1.2 and will not be repeated here.  The remaining exposure parameters are descri
  RADTRAN 4 uses the dose rate at 1 m (referred to as the TI) in calculating dose to the p
All of the SNF and HLW shipments in this analysis were assumed to be at the regulatory max
which is 10 mrem per hour at a distance of 2 m from the cask surface.  This would be equiv
(or a dose rate of 13 mrem/hr at 1 m from the surface).  Although it is likely that many o
will have significantly smaller TI values, the use of the regulatory maximum value is boun
cannot be exceeded. 
  Because shipments of plutonium oxide and uranium oxide would have much smaller dose rate
HLW, preliminary shielding calculations were performed to derive more realistic values.  T
MICROSHIELD (Grove Engineering 1988) was used to perform these calculations.  Both types o
modeled as cylindrical sources with cylindrical shields.  The parameters used in these cal
shown below: 



  -  Plutonium oxide:  The plutonium source was assumed to be 12.7 cm in diameter and 127 
     Shielding was assumed to be provided by a 1-cm thick steel shield and an 8-cm thickne
     hydrogenous material.  The source inventory was the same as that shown in Table B-1.
      
  -  Uranium oxide:  The uranium source was modeled as a single large container although t
     will most likely be composed of several smaller containers.  The source dimensions we
     be 114 cm in diameter and 370 cm in length.  The source was assumed to be surrounded 
     steel cylinder and a 3-cm thick shield of solid hydrogenous material.  The source inv
     shown in Table B-1. 
      
  The dose rate at 1 m from the surface of the plutonium oxide shipment was calculated to 
Because this was increased by a factor of five to provide a bounding estimate, the TI valu
shipments was set to 0.1 mrem/hr.  The dose rate for the uranium oxide shipments was calcu
0.0049 mrem/hr.  This was also increased by a factor of five to 0.025 mrem/hr for conserva
  Table B-2 is a list of input parameters that are used by RADTRAN 4 in the calculation of
incident-free transportation.  Many of the parameters are default values in the RADTRAN 4 
default values are identified and their sources are provided in footnotes to the table. 
   The potential receptors include workers and the general public.  Worker doses include t
truck, rail, or barge crew and package handlers aboard the barge.  Although RADTRAN models
persons who handle packages during intermediate stops, the routine doses to this group wer
personnel who inspect the shipping containers aboard the barge.  The equations used to cal
assume that a  
five-person team spends approximately 0.5 hr per handling operation (or per inspection tou
casks).  Although not exact, this is believed to be a reasonable approximation. 
Table B-2.  Input parameters for analysis of incident-free impactsa 
Parameter                                                     Rail          Barge        T
                                                                                 
Dose rate 1 m from vehicle/package (mrem/h)b                  13.1          13.1         1
Length of package (m)                                           3.0           3.0         
Exclusive use                                                 No            Yes          Y
Velocity in rural population zone (km/h)c                       64.4          16.09       
Velocity in suburban population zone (km/h)b                    40.3          8.06        
Velocity in urban population zone (km/h)c                       24.2          3.20        
Number of crewmen                                                5             2          
Distance from source to crew (m)                                152           45.70       
Stop time per km (h/km)c                                      0.033         0.01         0
Persons exposed while stoppedc                                100           50           5
Average exposure distance while stopped (m)c                  20.0          50.0         2
Number of people per vehicle on linkc                          3             0            
Traffic count passing a specific point-rural zone,one-wayc     1.0           0            
Traffic count passing a specific point-suburban zone,one-wayc  5.0           0            
Traffic count passing a specific point-urban zone,one-wayc     5.0           0            
                          
a.  Values shown are shipment-specific unless otherwise noted.  
b.  These values were used for SNF and HLW shipments.  See text for the derivation of TI v
oxide (0.1 mrem/hr) and uranium oxide shipments (0.025 mrem/hr).  
c.  Default values from RADTRAN (Neuhauser and Kanipe 1992 and Madsen et al. 1983). 
   Public doses include doses to persons on the highway or railway (this category is not a
shipments as indicated in the RADTRAN documentation), doses to persons who reside near the
river, and doses at stops (for barge transport, this was assumed to include stops at navig
For all three shipping modes, the doses to passengers were assumed to be 0.0 because there
traveling with the shipments.  In addition, there were assumed to be no intermediate stora
shipments, and the doses to in-transit storage personnel were set equal to 0.0. 
   Information needed to characterize the potential routes between Hanford and the U.K. in
distances, population densities in rural, suburban, and urban areas along the routes, and 
shipping distance that travel through rural, suburban, and urban areas.  These data were p
Section B.2.3. 
 
 

B.2.4.3 RISKIND Description. RISKIND (Yuan et al. 1993) was used to calculate doses to the maximum 

individual and the public for both rail and truck transportation accidents.  RISKIND was o
model incident-free and accident conditions during transportation of SNF.  The code was sp



model accidental releases based on data contained in the NRC modal study (Fischer et al. 1
designed to calculate the dose to individuals or groups of individuals for each of the sev
identified in the modal study and provide probability-weighted dose risk, acute fatality, 
genetic effect values.  The probability-weighted dose risk values are calculated by multip
dose for each severity category times the fraction of accidents within each severity categ
calculated by multiplying probability-weighted dose risk values by appropriate conversion 
analysis, point estimates of risk for latent cancer fatalities were estimated as described
   The code is comprised of subroutines or models used to calculate radiological exposures
specific receptor locations.  The information used to calculate these exposures can be per
values contained in RISKIND or using receptor-specific data, supplied by the user.  The ex
performed based on the receptor location, exposure conditions (i.e., inhalation and ingest
meteorological conditions. 
   RISKIND can be used to model all environmental exposure pathways based on the duration 
is, for acute or short-term exposures, RISKIND can calculate exposures from initial plume 
shipping-cask shielding.  For chronic or long-term exposures, RISKIND calculates exposures
and ingestion from the food-chain pathways. 
   A radiological source inventory is contained internal to RISKIND that is based on fuel 
and burnup rates.  An analyst can input other radiological source inventories to calculate
exposures.  The radiological source inventory for this analysis is shown in Table B-1. 
   To calculate doses to the receptor, cask accident responses for both truck and rail, an
have been incorporated into RISKIND.  This information is based on the NRC modal study (Fi
discussed earlier, all shipments will be performed using Type B shipping containers; there
to use RISKIND to calculate the dose to the maximally exposed individual for all waste for
 
 
 
 
 
 
 
 
 
 

B.3 Radiological Dose to Workers 

   The following sections describe expected radiological consequences to workers during tr
portation and processing of N-Reactor SNF from Hanford. 
 
 

B.3.1 Worker Dose from Pre-Shipment Activities at Hanford 

   Packaging of the K-Basin SNF for temporary wet storage was estimated to result in worke
mately 140 person-rem (5.5 x 10-2 LCF) over a period of about 2 years.  The activities cov
include repacking fuel assemblies in both K-East and K-West Basins and disposing of empty 
The consequences of preparing the fuel for overseas shipment were assumed to be similar fo
evaluation.  If stabilization of the fuel prior to shipment were necessary, an additional 
accumulated by onsite workers over a 4-year period, resulting in 7.0 x 10-2 LCF (see Secti
appendix).  Consequences of air emissions from the storage or stabilization facilities to 
much lower than those from direct exposure of workers in these facilities (see Section 5.7
   The consequences of accidents at the wet storage facility or the stabilization facility
Section 5.15 of this appendix.  Air emissions from a fuel handling accident at the 100-K B
at the stabilization facility would result in a point estimate of risk to the nearby worke
<8.3 x 10-12 LCF per year of operation, respectively.  The estimated frequency for both ac
and 1 x 10-4 per year.  Operations at the K Basins to package SNF for shipment would last 
the stabilization facility would require 4 years to process all of the K Basin SNF.  The c
that might be directly involved in such accidents is highly speculative, and is addressed 
ment A-Facility Accidents. 
 
 



B.3.2 Worker Doses from Transportation to U.S. Ports 

   This section discusses the results of the worker impact calculations for truck, rail, a
and from the U.K.  These doses were calculated using the RADTRAN 4 computer code (Neuhause
RADTRAN 4 program uses a combination of meteorological, demographic, health physics, trans
and material factors to analyze risks associated with both normal transport (incident-free
selected accident scenarios.  The RADTRAN 4 computer code description for both routine and
presented in Section B.2.4. 
   The results of the incident-free transportation impact calculations are presented in Ta
radiological impacts are presented in terms of the population dose (person-rem) received b
the projected health effects calculated to occur in the exposed population.  As shown, no 
calculated to result from any of the five transportation options considered in this study.
   As shown in Table B-3, the transportation option to U.S. ports that results in the lowe
doses is that involving barge shipments to the Port of Portland.  This option is closely f
shipping by rail to the Port of Seattle.  The option involving truck transport to the Port
lowest option.  The option of shipping by rail to the Port of Norfolk is next, followed by
truck to the Port of Norfolk.  This result is intuitively obvious because the shipping dis
from Hanford to Norfolk than to the other ports. 
Table B-3.  Results of incident-free transportation impact calculations for workers. 
            Option and material      Radiation doses,   Latent cancer fatalities  
                                     person-rem  
                                                          
Barge to Portland                                         
  SNF                                 3.0E+00            1.2E-03  
  HLW                                 1.8E-01            7.0E-05  
  Pu                                  7.7E-02            3.1E-05  
  U                                   5.3E-02            2.1E-05  
  TOTAL                               3.3E+00            1.3E-03  
Truck to Seattle                                          
  SNF                                6.0E+00             2.4E-03  
  HLW (Rail)                         3.8E-01             1.5E-04  
  Pu (Truck)                         4.5E-02             1.8E-05  
  U (Truck)                          3.4E-02             1.3E-05  
  TOTAL                              6.5E+00             2.6E-03  
Rail to Seattle                                           
  SNF                                3.2E+00             1.3E-03  
  HLW (Rail)                         3.8E-01             1.5E-04  
  Pu (Truck)                         4.5E-02             1.8E-05  
  U (Truck)                          3.4E-02             1.3E-05  
  TOTAL                              3.7E+00             1.5E-03  
Truck to Norfolk                                          
  SNF                                 1.0E+02            4.2E-02  
  HLW (Rail)                          1.5E+00            5.9E-04  
  Pu (Truck)                          7.7E-01            3.1E-04  
  U (Truck)                           5.8E-01            2.3E-04  
  TOTAL                               1.1E+02            4.3E-02  
Rail to Norfolk                                           
  SNF                                1.3E+01             5.0E-03  
  HLW (Rail)                         1.5E+00             5.9E-04  
  Pu (Truck)                         7.7E-01             3.1E-04  
  U (Truck)                          5.8E-01             2.3E-04  
  TOTAL                              1.5E+01             6.1E-03 
   In general, the shipments of N Reactor SNF to the U.K. would produce the highest doses 
This is attributed primarily to the higher number of N Reactor SNF shipments than the othe
can be seen that rail shipments generally result in lower worker doses than truck shipment
exposure distances between the source and crew are much longer for rail shipments than for
Similarly, the crew doses for rail and barge shipments are approximately comparable. 
   Maximum individual doses to workers from incident-free transport were calculated using 
code, consistent with the approach described in Volume 1, Appendix I.  The maximally expos
shipments were found to be the truck drivers (two-person crew), who were assumed to drive 
hour per year.  The maximally exposed worker for rail shipments was a transportation worke
spent a time- and distance-weighted average of 0.16 hours inspecting, classifying, and rep
assumed to be present for all of the radioactive shipments. 
   The maximum incident-free exposure calculations for workers were performed for each shi



results are 1.46 person-rem for the barge to Portland option, 2.0 person-rem for the optio
by truck, 1.03 person-rem for the option of shipping to Seattle by rail, 35.3 person-rem f
to Norfolk by truck, and 17.9 person-rem for the option of shipping to Norfolk by rail. 
 
 

B.3.3 Worker Dose from Port Activities 

   The following sections describe expected radiological consequences to workers from in-p
transport of SNF to the U.K.  The consequences for return of HLW, uranium, and plutonium a
to, or lower than, those for initial shipment of SNF to the U.K. because of the smaller nu
required for return to the U.S.  Radiological consequences of normal transport of uranium 
small compared with those for SNF and HLW. 
 
 

B.3.3.1 Consequences of Normal Port Activities. Consequences to workers during handling and loading 

activities in ports are based on commercial experience during the last three quarters of 1
workers handled two shipments consisting of 16 loaded casks, and 1 shipment consisting of 
collective dose to the 30 workers involved was 0.024 person-rem, with the maximum individu
Assuming that handling of the empty casks did not contribute measurably to that total, the
dose from handling a single loaded cask is estimated to be on the order of 0.001 rem to th
worker and 0.0015 person-rem total to all workers.  The consequences for loading and unloa
shipment from the U.S. to the U.K. would therefore be approximately 1.2 person-rem to all 
expected 5-year campaign.  Accounting for an additional two handling activities per cask a
at the U.K. process facility would roughly double that estimate, resulting in a collective
and a potential for 9.8 x 10-4 LCF for all shipments.  The maximum dose to an individual w
worker were involved in handling all 408 casks at one point in the shipping sequence, woul
0.4 rem over 5 years. 
 
 

B.3.3.2 Consequences of Accidents During Port Activities. The consequences of accidents during port 

transit were estimated based on the highest activity N Reactor SNF (Bergsman 1994).  The a
content of a single shipping cask is based on a loading of 5 MTU (see inventory for truck 
Representative ports on the West and East Coasts of the U.S. (Seattle-Tacoma, Washington; 
Norfolk, Virginia; and Newark, New Jersey) were used for this analysis, based on relative 
suitability for handling of SNF shipments.  Newark was included in this part of the analys
relatively large surrounding population (adjacent to New York City), whereas the ports of 
Portland, and Norfolk are located in somewhat smaller population centers.  In a previous a
consequences of in-port accidents were shown to be proportional to the surrounding populat
   The consequences (as radiation dose to individuals and populations and corresponding LC
range of accident severities leading to airborne release of radioactive material, correspo
categories and radionuclide release fractions used for the overland transportation analysi
I, Table I-28).  The overall accident frequency associated with each accident category was
conditional probability for that severity category, multiplied by the overall frequency wi
accident would occur (as estimated by DOE 1994, Table E-8).  The consequences (as LCF) for
were multiplied by the corresponding frequency with which an accident in that category wou
point estimate of risk for each accident category.  The total risk per shipment was then c
risks over all accident severity categories.  The frequencies for airborne release acciden
atmospheric dispersion (stable) conditions (those that would not be exceeded more than 5% 
assumed to be 10% of those evaluated using 50% (neutral) dispersion conditions, which are 
typical or expected conditions.  The risk to U.S. ports for shipping all Hanford SNF  over
per shipment times 17 shipments.  The risk to U.K. ports is assumed to be comparable to th
   The port accident analyses assume that the contents of a single cask were involved in a
probability that multiple casks could be breached in the event of an accident is smaller t
cask, and the consequences would be proportional to the number of casks involved.  Because
the special purpose ships, with eight segregated holds each containing at most three casks
involve more than three casks is not considered to be reasonably foreseeable. 
   The consequences to an individual at a distance of 100 m, assumed to be a port worker, 
applicable exposure pathways including inhalation, external dose from submersion in the pl



exposure from radionuclides deposited on the ground for a period of 2 hours.  The point es
accident at the Port of Portland are estimated to be 6.1 x 10-11 to 1.0 x 10-09 LCF for 1 
respectively.  The corresponding point estimates of risk for Seattle/Tacoma (based on wind
Tacoma airport and the population within 50 miles of the Port of Tacoma) ranged from 4.7 x
The point estimates of risk to workers at East Coast ports were similar - ranging from 6.1
at Norfolk and 5.3 x 10-11 to 9.0 x 10-10 LCF at Newark.   
   The maximum reasonably foreseeable accident was a category 6 accident, which has a freq
port transit, and which was evaluated for stable atmospheric conditions resulting in a cum
x 10-7 for all 17 SNF shipments.  The dose to the port worker was estimated to be 1.7 rem 
at Newark, and 2.1 rem at Portland and Norfolk.  The corresponding probability of LCF rang
point estimates of risk, from 1.5 x 10-9 to 1.8 x 10-9 LCF. 
 
 

B.3.4 Worker Dose from Ocean Transport to the United Kingdom 

   The following sections describe radiological consequences to workers from normal transp
accidents during overseas shipments of SNF from the Hanford Site to the U.K. 
 
 

B.3.4.1 Consequences of Normal Ocean Transit. The primary impact of routine (incident-free) marine 

transport of SNF is potential radiological exposure to crew members of the ships used to c
of the general public and marine life would not receive any measurable dose from the SNF d
marine transport of the casks.  While at sea, the crew dose would be limited to those indi
the ship's hold during transit and receive external radiation in the vicinity of the packa
times, the crew would be shielded from the casks by the decking and other structures of th
entries and inspections would be a function of the transit time from the port of loading t
loading.   
   External radiation from an intact shipping package must be less than specified limits t
exposure of the handling personnel and general public.  These limits are established in 49
of interest is a 10 mrem/hr dose rate at any point 2 m from the outer surfaces of the tran
applies to exclusive-use shipments, i.e., a shipment in which no other cargo is loaded on 
transportation casks, not that the ship is an exclusive-use vessel, although this would no
the commercial  special purpose ships assumed for this analysis. 
   It is anticipated that the external dose rates at the outside of the transport casks wo
the regulatory limits.  It was estimated that the N Reactor SNF considered in this analysi
design envelope of the internationally licensed casks routinely used by the U.K. facility 
1994).  However, estimates of dose during normal transportation have been made assuming do
regulatory limits, using analyses performed for transport of foreign research reactor SNF 
These analyses may be used to develop an upper bound of the doses anticipated to be receiv
transport of the N Reactor SNF.  Actual doses would be expected to be lower than these est
 
 

B.3.4.1.1 Bounding Dose Calculations. Calculations performed to estimate bounding radiation doses 

during routine cask inspections aboard ship (DOE 1995) provided information from which an 
(IDF) could be determined of 6 x 10-5 rem y minute-1 y cask-1 y day-1 y person-1, based on
Because the ship crews are highly trained and the ships are designed for SNF transport, it
inspection of each of the eight holds on the ship (each containing three casks) would take
15 minutes, or an average of 5 minutes per cask for the total 24 casks.  The total inspect
2 hours.  If an inspection crew were assumed to consist of two members of the ship's crew,
daily inspection would be 
                  6 x 10-5 (IDF) x 5 minutes x 24 casks = 0.007 rem y person-1 y day-1 (1)
   Assuming a travel time from an eastern U.S. port of 10 days, the estimated maximum dose
of a two-person inspection crew would be 0.07 rem.  This value would not exceed the 0.1 re
of the general public.  The transit time for a shipment originating on the West Coast of t
five times longer, resulting in a dose per shipment of 0.35 rem.  This value would exceed 
a member of the general public.  However, because the ship's crews are trained and issued 
presumed that they would be considered radiation workers.  Although it is not clear at thi
exposure of the ship's crew would fall under the jurisdiction of the U.K. or U.S. radiatio



these standards are identical for both countries (5 rem per year, with an administrative c
year).  Therefore, the maximum possible dose received by individual workers during ocean t
within the limits of the U.S. and U.K. radiation protection standards for workers. 
   Complete transport of the SNF to the U.K. for processing would require 17 shipments of 
collective dose to crew members responsible for conducting inspections on the transport sh
transport from the U.S. East Coast would be  
          (0.007 rem y person-1 y day-1 ) x 2 persons x (10 days y trip-1) x 17 trips = 2.
   Based on this bounding estimate of the collective dose to the ship's crew for transport
upper limit of approximately 0.001 LCF would be expected among the ship's crew from exposu
from the SNF transport casks.  If all shipments originated at a western U.S. port, the col
to 12 person-rem with a corresponding consequence of 0.005 LCF. 
   The above analysis does not consider the return of the processed SNF products and waste
U.S.  It was projected that the number of shipments containing these products would be few
shipments.  However, as a bounding estimate the same number of return shipments and simila
at the regulatory limit, might be assumed.  Under those circumstances, an upper limit of 0
among the ships' crews from exposure to the external radiation during all shipments. 
 
 

B.3.4.1.2 Commercial Fuel Transport Experience. Information on radiation doses to ships' crews 

during transport of commercial fuel, gathered from actual crew dosimeters, supports the st
actual doses to the crew would be lower than the calculated bounding doses.  The average i
voyage was 0.001 rem, with a maximum individual dose of 0.022 mrem.  The collective dose t
voyage was about 0.038 person-rem.  On that basis, the crew's collective dose for 17 SNF s
0.65 person-rem.  A comparison of bounding dose estimates and commercial transport experie
Table B-4.  Based on these results, less than 0.0003 LCF would be expected among ships' cr
Table B-4.  Comparison of bounding and typical ship crew's doses. 
                               Bounding Dose Calculations   Commercial Fuel Transport  
                                                            Experience  
                                                              
Individual dose, rem           0.07 - 0.35                  0.001 typical  
                                                            0.022 maximum  
Collective dose,                                              
person-rem                                                    
  -  17 SNF shipments          2.4 - 12                     0.65  
  -  < 17 round trips          < 24                         < 1.3 
from radiation exposure during SNF transport, and approximately 0.0005 LCF would be expect
exposure during transport of SNF and the subsequent return of processing products and wast
 
 

B.3.4.2 Consequences of Accidents During Ocean Transit. The consequences of accidents during ocean 

transit would likely be similar to those of port workers who are near the scene of an acci
Section B.3.3.2).  Individuals in the immediate vicinity of the impact would probably not 
an accident severe enough to cause release of radioactive materials from a SNF shipping 
cask.  Effects on the ocean environment would not be expected to be discernable because of
in the event of an airborne release. 
 
 

B.3.5 Worker Dose from Return of Processing Products to the United States 

   Return of HLW to the U.S. is assumed to result in cumulative worker doses that are boun
the initial SNF shipments to the U.K.  However, the distribution of dose among individual 
because of the different configuration and radionuclide content of the HLW canisters.  As 
B.2.4.2, the dose rates associated with plutonium and uranium shipments are substantially 
maximum that was assumed for the SNF and HLW shipments. 
 
 
 
 



 
 
 
 
 
 

B.4 Consequences to Members of the Public 

   The following sections describe expected consequences to the public from various activi
transporting N Reactor SNF to the U.K. 
 
 

B.4.1 Public Impacts from Pre-Shipment Activities at Hanford 

   Activities at Hanford prior to preparation of N Reactor SNF for shipment would result i
consequences to the public, as discussed in Section 5.7 of this appendix.  The removal and
basins was estimated to result in offsite consequences comparable to those observed during
the fuel, or approximately 2 x 10-5 to 3 x 10-4 (1 x 10-11 to 1.5 x 10-10 probability of L
exposed offsite individual (DOE 1992). 
   The risk from accidents involving handling of N-Reactor SNF at the 100-K Basins was als
Section 5.15 of this appendix.  The consequences to the maximally exposed offsite individu
2.5 x 10-4 LCF, with an associated point estimate of risk equal to <2.5 x 10-8 fatal cance
accident frequency <1 x 10-4 per year).  The consequences to the population within 80 km (
as 0.4 LCF for 50% (neutral) atmospheric dispersion conditions and 6.9 LCF for 95% (stable
(conditions that would not be exceeded more than 50% or 5% of the time, respectively).  Th
estimates of risk amounted to <4.0 x 10-5 and <6.9 x 10-4 LCF per year, respectively. 
 
 

B.4.2 Public Impacts from Transportation Activities 

   This section presents the analysis of the public incident-free radiological exposures, 
risks, and nonradiological impacts from transporting radioactive materials to and from the
public exposed to radiation include persons on the highway, railroad, or waterway with the
residing near these transport links, and persons at intermediate stops along the route (su
and stops at rail classification yards).  The RADTRAN 4 computer code was used to perform 
A description of RADTRAN 4 was presented in Section B.2.4.  The following sections present
incident-free exposure calculations, description of the accident-analysis input parameters
accident risk impact calculations, and the evaluation of nonradiological impacts. 
 
 

B.4.2.1 Results of Incident-Free Transportation Impact Calculations. The results of the public dose 

calculations, developed using the RADTRAN 4 computer code and the input parameters describ
presented in Table B-5. 
Table B-5.  Results of public incident-free exposure calculations. 
                                     Radiation doses,             Latent Cancer Fatalities
Option and material                  person-rem  
                                                                    
Barge to Portland                                                   
 SNF                                 3.4E-01                       1.7E-04  
 HLW                                 6.7E-03                       3.4E-06  
 Pu                                  3.7E-02                       1.9E-05  
 U                                   2.9E-02                       1.4E-05  
 TOTAL                               4.1E-01                       2.1E-04  
Truck to Seattle                                                    
 SNF                                  1.5E+01                      7.6E-03  
 HLW (rail)                           1.9E-01                      9.6E-05  



 Pu (truck)                           2.5E-02                      1.2E-05  
 U (truck)                            1.9E-02                      9.3E-06  
 TOTAL                                1.5E+01                      7.7E-03  
Rail to Seattle                                                     
 SNF                                 1.6E+00                       8.1E-04  
 HLW (rail)                          1.9E-01                       9.6E-05  
 Pu (truck)                          2.5E-02                       1.2E-05  
 U (truck)                           1.9E-02                       9.3E-06  
 TOTAL                               1.9E+00                       9.3E-04  
Truck to Norfolk                                                    
 SNF                                 2.5E+02                        1.3E-01   
 HLW (rail)                          7.0E-01                       3.5E-04  
 Pu (truck)                          4.1E-01                       2.1E-04  
 U (truck)                           3.1E-01                       1.6E-04  
 TOTAL                               2.5E+02                       1.3E-01  
Rail to Norfolk                                                     
 SNF                                 5.9E+00                       3.0E-03  
 HLW (rail)                          7.0E-01                       3.5E-04  
 Pu (truck)                          4.1E-01                       2.1E-04  
 U (truck)                           3.1E-01                       1.6E-04  
 TOTAL                               7.3E+00                       3.7E-03 
  From a domestic transportation perspective, the lowest-impact option is one that include
from Hanford to the Port of Seattle.  This option is followed closely by the option of mov
the Port of Portland by barge.  The third lowest domestic transportation option is that in
Seattle by truck.  The highest impact options are those involving shipments from Hanford t
Obviously, the lowest impact domestic transportation option would be that involving the sh
distances (i.e., Hanford to Seattle or Portland).  Some of the impacts of the long domesti
would be offset by subsequent reductions in the lengths of the ocean shipment segments.  C
rankings of the options presented in Table B-5 do not necessarily represent the rankings t
ocean segments of the shipments were included.  However, public routine doses are not sign
voyages because the separation distance between the ship and the nearest exposed populatio
in extremely low radiation dose rates. 
   The results in Table B-5 demonstrate that barge shipments of SNF (and HLW) would produc
doses than truck or rail shipments.  This is attributed primarily to the lower traffic vol
relative to railroads and highways, generally greater separation distances between barges 
to the separation distances between highways/ railroads and the public, as well as the inc
capacities of barges relative to truck and rail shipments (resulting in fewer shipments).
   Table B-5 also demonstrates that rail shipments would produce lower public routine dose
truck shipments.  This can be seen by comparing the SNF shipment impacts for truck shipmen
rem) and rail shipments to Seattle (1.6 person-rem).  Even though the rail shipping route 
is much longer than the truck route (277 km and 716 km), the total public routine doses ar
shipments, this is attributed to lower traffic volumes, larger separation distances, and i
capacity for rail shipments. 
   Maximum individual doses to members of the public from incident-free transport were cal
RISKIND computer code, which is consistent with the approach described in Volume 1, Append
shipments, three potential exposure scenarios were evaluated by RISKIND, as described in V
The maximally exposed members of the public from incident-free truck transport were also d
potential exposure scenarios (see Volume 1, Appendix I). 
   The maximum incident-free exposure calculations for members of the public were performe
option.  The results are 0.28 person-rem for the barge to Portland option, 0.20 person-rem
shipping to Seattle by truck, 0.28 person-rem for the option of shipping to Seattle by rai
the option of shipping to Norfolk by truck, and 0.28 person-rem for the option of shipping
 
 

B.4.2.2 Assessment of Public Impacts from Transportation Accidents. Radiological accident impacts 

are presented in this section as integrated population risks (i.e., accident frequencies m
consequences integrated over the entire shipping campaign), as well as the consequences of
foreseeable accident.  Population risk calculations were performed using the RADTRAN 4 com
and Kanipe 1992).  The consequences of the maximum reasonably foreseeable accident were ca
RISKIND computer code (Yuan et al. 1993).  Separate sections are provided for the integrat
(i.e., RADTRAN 4) calculations and the maximum reasonably foreseeable accident consequence
calculations. 



 
 

B.4.2.2.1 Integrated Population Risk Assessment. For this analysis, risk is defined as the product 

of the frequency of occurrence of an accident involving a shipment and the consequences of
Consequences are expressed in terms of the radiological dose and LCF from a release of rad
the shipping cask or the exposure of persons to radiation that could result from damaged p
frequency of an accident that involves radioactive materials is expressed in terms of the 
accidents per unit distance integrated over the total distance traveled.  The response of 
accident environment and the probability of release or loss of shielding, is related to th
accident.  
   The frequencies of occurrence of transportation accidents that would release significan
radioactive material are relatively small because the shipping casks are designed to withs
transportation accident conditions (i.e., the shipping casks for all the materials shipped
assumed to meet the Type B packaging requirements specified in 49 CFR 174 and 10 CFR 71). 
railways are difficult to totally eliminate.  However, because the shipping casks are capa
certain accident environments, including mechanical and thermal stress, only a relatively 
accidents involve conditions that are severe enough to result in a release of radioactive 
   Should an accident involving a shipment occur, a release of radioactive material could 
were to fail.  A failure would most likely be a small gap in a seal or small split in the 
the radioactive material to reach the environment, it would have to pass through the split
the failed seal.  Materials released to the environment would be dispersed and diluted by 
fraction would be deposited on the ground (i.e., drop out of the contaminated plume) in th
Emergency response crews arriving on the scene would evacuate and secure the area to exclu
accident scene.  The released material would then be cleaned up using standard decontamina
excavation and removal of contaminated soil.  Monitoring of the area would be performed to
areas and to guide cleanup crews in their choice of protective clothing and equipment (e.g
and filtered masks).  Access to the area would be restricted by federal and/or state radia
until it had been decontaminated to safe levels. 
   The RADTRAN 4 computer code was used to calculate the radiological risk of transportati
radioactive material shipments.  The RADTRAN 4 methodology was summarized previously.  For
to the discussions presented by RADTRAN III (Madsen et al. 1986) and RADTRAN 4: Volume 2 -
(Neuhauser and Kanipe 1992). 
   There are five major categories of input data needed to calculate potential accident tr
impacts using the RADTRAN 4 computer code.  These are:  1) accident frequency, 2) release 
3) atmospheric dispersion parameters, 4) population distribution parameters, and 5) human 
models.  Accident frequency and release quantities are discussed below, the remaining para
discussed in previous sections. 
Accident Frequency.  The frequency of a severe accident is calculated by multiplying an ov
(accidents per truck-km or per rail-km) by the conditional probability that an accident wo
and/or thermal conditions that are severe enough to result in container failure and subseq
radioactive material.  Overall accident rates per kilometer of truck or rail travel were t
Kvitek (1994).  State-specific accident rates were used in this study.  For the Portland a
composite weighted-average accident rate was developed using the state-specific accident r
Kvitek (1994), and travel fractions through each state that were derived from the HIGHWAY 
   For this analysis, six shipment-specific severity categories were defined, with categor
severe and the higher categories (2-6) representing increasingly severe conditions.  The c
probabilities of encountering accident conditions in each severity category were taken fro
Regulatory Commission (NRC) document (Fischer et al. 1987).  Those conditional probabiliti
on reviews of accident records and statistics compiled by various state and federal agenci
probability for a given severity category is defined as the fraction of accidents that wou
severity category if an accident were to occur.  The conditional probabilities for truck a
determined using a binning process described in Volume 1, Appendix I of this EIS.  The der
rates and conditional probabilities used in this analysis are discussed below.  [The condi
for barge accidents were taken directly from Pippen et al. (1995)]. 
   As discussed above, severity category levels were defined to model the response of the 
accidents.  Severity category 1 was defined as encompassing all accidents that are within 
envelope that would not be severe enough to result in failure of the shipping cask (i.e., 
release).  The higher categories (2-6) were defined to include more severe accidents, and 
release of radioactive material.  The derivation of the severity category schemes and cond
of accidents in each severity category are discussed below for each shipping cask or conta
presents the conditional probabilities of the various severity categories that were used i
Release Fractions.  Release fractions (array RFRAC in RADTRAN 4) are used to determine the



active material released to the environment as a result of an accident.  The quantity of m
of the severity of the accident (i.e., thermal and mechanical conditions produced in the a
of the shipping container to these conditions, and the physical and chemical properties of
shipped.  The basis for the release fractions used in this analysis are discussed below an
Table B-7. 
   Release fractions for N Reactor fuel shipments were taken from Volume 1, Appendix I of 
release fractions for metallic fuels was used (Table I-28).  All of the released material 
respirable form for this assessment.  Release fractions for damaged N Reactor SNF were mod
undamaged fuel.  This is because it was assumed that some form of stabilization would occu
damaged SNF.  Stabilization was assumed to provide a level of containment for damaged SNF,
in an overpack container, to replace the containment boundary that was provided by the fai
cladding.  Stabilization was also assumed to include some form of treatment to minimize th
pyrophoric reaction involving the metallic uranium and to prevent the accumulation of an e
of hydrogen gas that may be generated by the fuel elements. 
Table B-6.  Accident severity categories and conditional probabilities. 
           Conditional probability by severity category  
Mode 
           1           2          3          4                  5          6  
                                                                             
Trucka     9.943E-01   4.03E-05   3.82E-03   1.55E-05           1.80E-03   9.84E-06  
Raila      9.940E-01   2.02E-03   2.72E-03   6.14E-04           8.55E-04   1.25E-04  
Bargeb     9.53E-01    2.02E-03   4.02E-02   6.41E-04           4.01E-03   1.34E-04  
Shipc      6.03E-01    3.95E-01   2.0E-03    4.0E-04            4.0E-04    4.0E-04  
                          
a.  Source:  Fischer et al. (1987) and Volume 1, Appendix I, Figure I-2.  
b.  Source:  Pippen et al. (1995).  
c.  Source:  DOE (1994). 
Table B-7.  Release fractions used for assessment of accident impacts. 
               Release fraction by severity category  
Material       1         2         3          4                  5          6  
                                                                              
SNFa                                                                          
Gases          0.0       9.9E-03   3.3E-02    3.9E-01            3.3E-01    6.3E-01  
Cesium         0.0       3.0E-08   1.0E-07    1.0E-06            1.0E-06    1.0E-05  
Ruthenium      0.0       4.1E-09   1.4E-08    2.4E-07            1.4E-07    2.4E-06  
Particles      0.0       3.0E-10   1.0E-09    1.0E-08            1.0E-08    1.0E-07  
HLWa           HLW release fractions are the same as those for SNF  
Pu oxide                                                                      
Particles      0.0       1.0E-06   1.0E-05    1.0E-04            1.0E-03    1.0E-02  
U oxide                                                                       
Particles      0.0       1.0E-06   1.0E-05    1.0E-04            1.0E-03    1.0E-02  
                          
a.  These release fractions were applied to truck and rail shipments of SNF and HLW.  Rele
barge shipments were multiplied by 1/24, 1/12, 1/6, 1/3, and 1 for severity categories 2 t
respectively, to reflect the number of shipping casks that are damaged in each category. 
  A different, but related, set of release fractions were used for barge shipments of N Re
relationship deals with the potential involvement of multiple shipping casks in a barge ca
It is overly conservative to assume that all 24 shipping casks would fail in minor barge a
lower severity categories, the accident conditions are not severe enough to damage all 24 
In fact, in the lowest severity category that results in a release, only the shipping cask
of the collision would be affected.  Consequently, the release fraction for severity categ
multiplied by 1/24 to reflect the assumption that only one of the total of 24 shipping cas
would be damaged.  Category 3 release fractions were multiplied by 1/12 to reflect the ass
two shipping casks out of 24 would be damaged in the accident.  The release fractions for 
categories 4, 5, and 6 were multiplied by 1/6, 1/3, and 1 to reflect the assumption that 4
24 casks would be damaged, respectively. 
  Release fractions for HLW shipments were assumed to be the same as those for SNF ship- 
ments.  The difference is that the strength and durability of the vitrified HLW form was t
that not all of the materials released are in respirable or dispersable form.  RADTRAN 4 d
"immobilized" radionuclides were used to model the dispersable and respirable fractions of
material.  This means that the fraction of released material that is in dispersable form i
respirable fraction is 5.0E-02 (Neuhauser and Kanipe 1992).  The HLW release fractions for
were adjusted similarly to those for SNF to account for the fraction of casks that were as
in the six severity categories. 
  For plutonium and uranium oxide shipments, no data were readily available.  Therefore, t



fractions presented in Table B-7 are representative approximations.  It was assumed that 1
released from the plutonium and uranium shipment accidents is in dispersable form and 5% o
respirable form, based on recommendations made by Neuhauser and Kanipe (1992) for shipment
materials. 
 
 

B.4.2.2.2 Consequences of Maximum Reasonably Foreseeable Accidents. The dose to the maximum 

individual and the collective population dose from the maximum reasonably foreseeable acci
calculated for each type of shipment, i.e., SNF, solidified HLW, and plutonium and uranium
quantity and radiological constituents of each waste form are discussed in Chapter 2.0 of 
The computer code RISKIND (Yuan et al. 1993) was used to calculate the dose to the maximum
population. 
RISKIND Input Parameters.  This analysis evaluates the consequences of accidents involving
shipments.  A separate assessment was not performed for barge shipments to Portland becaus
between the rail and barge routing data (see Section B.2.3).  The radiological inventories
oped in Table B-1 have been used to calculate the dose to the maximum individual and the p
were calculated for each of the NRC modal study severity categories, assuming the maximum 
100 m from the point of release and neutral weather conditions (i.e., Atmospheric Stabilit
wind speed).  To determine the maximum individual dose for each of the material types, the
of the NRC modal study categories (20) were binned into the accident severity categories s
results of the RISKIND calculations for each severity category are presented in Table B-8.
   An accident frequency (accidents per year) and probable accident location by population
suburban, and urban) were developed for each campaign, based on the type of material, tran
transportation routing information, and state-specific transportation accident data.  For 
campaign is defined as the total number of shipments required to transport all of the mate
origin to the destination. 
   For each of the transportation modes, existing transportation model computer codes, i.e
1993a; population data revised in 1994) and INTERLINE (Johnson 1993b; population data revi
to develop the route-specific information required for the accident analyses. 
   The information required to calculate the accident frequencies included the total numbe
campaign, the campaign duration, the total shipping distance, population zone-specific acc
and the conditional probabilities shown in Table B-6.  The population zone-specific accide
calculated using the state-specific accident data (accidents per kilometer) for each of th
contained in Saricks and Kvitek (1994) and the distance traveled in each of the population
adjusted accident rates are shown in Table B-9.  The values in this table were used to sel
foreseeable accident scenario. 
Table B-8.  RISKIND calculated doses summarized by severity categorya. 
Severity   Truck                                       Rail  
Categoryb 
           Spent Nuclear                               Spent Nuclear   Solidified HLWd  
           Fuel          Pu Oxide   U Oxide            Fuel            (rem)  
           (rem)         (rem)      (rem)c             (rem)  
                                                                         
1e         2.36E-05      2.36E-05   2.36E-05           2.36E-05        2.36E-05  
2          8.59E-03      3.91E-04   2.36E-05           1.30E-01        1.26E-01  
3          5.01E-02      1.25E-03   2.36E-05           8.53E-01        8.39E-01  
4          9.39E-02      1.23E-02   2.36E-05           2.96E-01        1.26E-01  
5          1.18E-01      1.23E-02   2.36E-05           9.80E-01        8.39E-01  
6          2.60E-01      1.23E-01   2.36E-05           1.27E+00        8.39E-01  
                          
a.  Maximum individual doses are in BOLD.  (These doses were estimated in the event an acc
they were not multiplied by the corresponding accident frequencies).  
b.  Severity categories are defined in Table B-6.  
c.  Only external doses were calculated.  
d.  The quantity of HLW released has been adjusted because of the immobilized form of the 
adjustment, 1.0E-06, was taken from RADTRAN 4  (Neuhauser and  
Kanipe 1992).  
e.  Although, no material would be released, an external dose is calculated as a result of
shielding caused by an accident impact. 
   The calculated maximum individual doses were cross referenced with the accident frequen
the maximum individual doses for reasonably foreseeable accidents (i.e., the accident freq
1 x 10-7/year) have been reported. 



   The population dose from the maximum reasonably foreseeable accident is also provided. 
based on the same assumptions used to calculate the dose to the maximally exposed individu
accident (or population zone) is the same as the accident location used to calculate the m
The population densities for each of the impacted population zones were developed using HI
and INTERLINE (Johnson 1993b). 
Table B-9.  Summary of route-specific accident rates. 
Total    Distance per zone (km)      Travel fraction                  Population zone acci
distance                                                              (1.0E-07/km)  
(km) 
         Rural   Suburban Urban      Rural Suburban   Urban           Rural  Suburban    U
  
Norfolk to Hanford - Truck  
4311.43  3640.28 619.48   51.67      0.84  0.14       0.01            2.508  3.369       4
Portland to Hanford -Truck  
416.82   353.25  50.21    13.36      0.85  0.12       0.03            2.279  2.802       3
Seattle to Hanford - Truck  
276.80   243.80  27.70    5.30       0.88  0.10       0.02            2.500  2.055       1
Norfolk to Hanford - Rail  
4984.78  4140.40 723.60   120.78     0.83  0.15       0.02            0.524  0.678       0
Portland to Hanford -Rail  
430.50   366.32  4921     14.97      0.86  0.11       0.03            0.361  0.298       0
Seattle to Hanford - Rail  
715.8    530.5   136.4    48.9       0.74  0.19       0.07            0.349  0.349       0
 
 

B.4.2.3 Results of Transportation Accident Impact Calculations. The results of the integrated 

population risk assessment are presented in Table B-10.  The lowest impact option is that 
from Hanford to the Port of Seattle by rail.  The Port of Seattle by truck option is the n
order by the rail option to Norfolk, truck to Norfolk, and then barge to Portland.  The im
options are dominated by the SNF shipments to the U.K. and plutonium oxide return shipment
because the quantities and forms of these materials are more vulnerable to accidental rele
higher radiotoxicities than vitrified HLW and uranium oxide.  Shipments of vitrified HLW w
present the lowest impacts of all the materials because of the reasons given plus the immo
material relative to the other materials. 
   Shipments by barge are shown in Table B-10 to result in relatively higher accident impa
rail or truck.  This is because the inventories of radioactive materials transported by ba
potential accident releases, are at least an order of magnitude greater than for truck and
Because the accident rates for the three modes are comparable, this results in a higher pe
accident risk for barge than the other modes.  This higher per-shipment risk more than off
attributable to fewer barge 
Table B-10.  Results of transportation accident risk assessmenta. 
                                          Accident impacts,    Latent cancer  
              Option and material         person-rem           fatalities  
                                                                 
Barge to Portland                                                
 SNF                                       1.8E-02              9.0E-06  
 HLW                                       1.5E-08              7.5E-12  
 Pu                                        9.3E-03              4.7E-06  
 U                                         2.7E-06              1.4E-09  
 TOTAL                                     2.7E-02              1.4E-05  
Truck to Seattle                                                 
 SNF                                      9.3E-05               4.7E-08  
 HLW (Rail)                               1.6E-10               8.0E-14  
 Pu (Truck)                               3.6E-03               1.8E-06  
 U (Truck)                                1.1E-06               5.5E-10  
 TOTAL                                    3.7E-03               1.9E-06  
Rail to Seattle                                                  
 SNF                                      6.3E-05               3.2E-08  
 HLW (Rail)                               1.6E-10               8.0E-14  
 Pu (Truck)                               3.6E-03               1.8E-06  
 U (Truck)                                1.1E-06               5.5E-10  
 TOTAL                                    3.7E-03               1.8E-06  



Truck to Norfolk                                                 
 SNF                                       2.1E-03              1.1E-06  
 HLW (Rail)                                9.3E-10              4.7E-13  
 Pu (Truck)                                8.3E-02              4.1E-05  
 U (Truck)                                 2.4E-05              1.2E-08  
 TOTAL                                     8.5E-02              4.2E-05  
Rail to Norfolk                                                  
 SNF                                      7.4E-04               3.7E-07  
 HLW (Rail)                               9.3E-10               4.7E-13  
 Pu (Truck)                               8.3E-02               4.1E-05  
 U (Truck)                                2.4E-05               1.2E-08  
 TOTAL                                    8.3E-02               4.2E-05  
                          
a.  Reported values are point estimates of risk; i.e., the accident frequency multiplied b
that would be expected if an accident occurred. 
shipments so, overall, barge accident risks appear to be higher than truck or rail transpo
comparing the magnitudes of the accident risks in Table B-8 to the public routine exposure
seen that the accident risks are lower than the routine public exposures.  Consequently, i
transportation accident risk impacts are insignificant contributors to the total impacts o
options. 
   The results of the maximum reasonably foreseeable accident consequence assessment are p
through B-14.  The results in these tables were generated using the RISKIND computer code.
paragraphs discuss the results of the maximally exposed individual consequence assessment 
This is followed by a discussion of the results of the collective dose calculations. 
N Reactor SNF.  As discussed in Section 2.0, SNF will be loaded into shipping casks at the
by barge, truck, or rail to ocean ports for shipment to the U.K.  Two shipping modes and t
routes were evaluated.  The radiological source inventory used in the analysis was shown i
fractions used here were taken from Volume 1, Appendix I of this EIS (see Table B-7).  The
evaluation are shown in Table B-11. 
   As can be seen in Table B-11, for reasonably foreseeable events (i.e., the accident fre
1.0E-07/year), the dose received by the maximally exposed individual from a rail accident 
1.27E+00 rem depending on the location of the individual and transportation route.  The po
4.90E-04 to 6.35E-04.  The accident frequency also varies based on the transportation rout
from 1.27E-07 to 1.91E-06/year.  Table B-11 also presents the dose received by the maximal
from a truck accident.  The dose to the maximally exposed individual ranges from 1.18E-01 
depending on the location of the individual and transportation route.  The accident freque
the transportation route and accident location from 1.23E-07 to 1.02E-05/year.  The potent
5.90E-05 to 1.30E-04. 
   Collective doses to the public were also calculated for each of the transport modes and
(see Table B-11).  For this analysis, it was assumed that the accident occurred in the sam
determined in the maximum individual dose calculations.  The population dose from a rail a
3.18E+00 to 3.27E+02 person-rem depending on the accident location, population density, an
The doses to population from a truck accident range from 1.37E-01 to 9.44E+02 person-rem. 
from 1.59E-03 to 0.170 for rail and 6.85E-05 to 4.72E-1 for truck. 
Table B-11.  Calculated maximum individual and population radiological doses and latent ca
based on accident location and frequency of SNF shipments. 
Transportation Route     Mode    No.     Accident    Accident            Maximum individua
                                 of      frequency   location:  
                                 ship-   (per        populatio  
                                 mentsa  year)b      n zonec  
                                                                         TEDEd (rem)      
                                                                                          
                                                                                          
                                                                                          
Hanford, Washington      Truck   408     1.23E-07    Urban               2.60E-01         
to                                                                                        
Portland, Oregon 
Hanford, Washington                      1.02E-05    Rural               1.18E-01         
to                                                                                        
Seattle, Washington 
Hanford, Washington                      1.43-06     Urban               2.60E-01         
to                                                                                        
Norfolk, Virginia 
Hanford, Washington      Rail    204     3.46E-07    Rural               9.80E-01         
to                                                                                        



Portland, Oregon 
Hanford, Washington                      1.27E-07    Urban               1.27E+00         
to  
Seattle, Washington 
Hanford, Washington                      1.91E-06    Urban               1.27E+00         
to  
Norfolk, Virginia 
                          
a.  Assumes one truck cask per truck shipment and two truck casks per rail shipment.  
b.  Accident frequency based on the number of shipments, campaign duration, one-way shippi
conditional probability.  
c.  Accident location is based on population zone where the maximum individual dose occurs
d.  TEDE - 50-year total effective dose equivalent.  
e.  LCF - Latent cancer fatalities.  Calculated on dose (rem) to maximum individual or pop
5.0E-04 LCF/rem 
Table B-12.  Calculated maximum individual and population radiological doses and latent ca
based on accident location and frequency for plutonium oxide shipments. 
                                                       Accident                           
                                 No.     Accident      Location:           Maximum Individ
                                 of      Frequency     Population  
Transportation Route     Mode    Ship.    (per year)b   Zonec  
                                                                           TEDEd          
                                                                           (rem)          
                                                                                          
Portland, Oregon to      Truck   186     1.22E-07      Urban               1.23E-01       
Hanford, Washington 
Seattle, Washington                      1.01E-05      Rural               1.23E-02       
to  
Hanford, Washington 
Norfolk, Virginia to                     1.42E-06      Urban               1.23E-01       
Hanford, Washington 
                          
a.  Assumes one cask per truck shipment.  
b.  Accident frequency based on the number of shipments, campaign duration, one-way shippi
conditional probability.  
c.  Accident location is based on population zone where maximum individual dose occurs.  
d.  TEDE - 50 year Total Effective Dose Equivalent.  
e.  LCFs - Latent cancer fatalities.  Calculated based on dose (rem) to maximum individual
i.e., 5.0E-04 LCFs/rem 
Plutonium Oxide.  The separated plutonium oxide was assumed to be returned to its point of
This material was assumed to be transported to a U.S. port (Seattle, Portland, or Norfolk)
offloaded to a Safe-Secure Trailer/Armored Tractor for subsequent highway shipment to Hanf
shipment). 
   The results of this analysis are provided in Table B-12.  The dose, to the maximally ex
the maximum reasonable foreseeable accident, ranges from 1.23E-02 to 1.23E-01 rem, dependi
the individual and transportation route.  The potential LCF ranges from 5.90E-06 to 5.90E-
ranges from 1.22E-07 to 1.01E-05/year depending on the transportation route and accident l
   The potential population doses from the maximum reasonably foreseeable accident have al
are shown in Table B-12.  Assuming that the accident occurs in the same location or popula
determined for the maximally exposed individual, the population dose ranges from 3.46E-03 
The potential LCF range from 1.73E-06 to 9.40E-03. 
Uranium Oxide.  As with plutonium oxide, uranium oxide resulting from SNF processing was a
Hanford.  This material was assumed to be transported by ship to a port facility where it 
truck for subsequent highway transport to Hanford.  As with the plutonium oxide, only truc
evaluated.  The calculated dose received by the maximum individual from a truck accident i
Table B-13).  The potential LCF are 1.18E-08.  The accident frequency ranges from 1.23E-07
depending on the transportation route and accident location. 
   The potential collective dose ranges from 3.65E-06 to 1.98E-03 person-rem depending on 
transportation route.  The potential LCF range from 1.83E-09 to 9.90E-07 and also depend o
and transportation route. 
Solidified High-Level Waste.  Following separation of all plutonium and uranium from the N
resulting HLW was assumed to be vitrified and poured into canisters.  These canisters were
rail shipping casks by ship to a U.S. port facility and offloaded to rail cars at the port
accidents were evaluated for shipments of HLW.  The radiological source inventory used in 
in Table B-1 and the release fractions were shown in Table B-7.  Because the waste materia



solidified in glass logs was considered to be "immobilized" material, the fraction of rele
also dispersable and the fraction that is also respirable were adjusted, as discussed in S
Table B-13.  Calculated maximum individual and population radiological doses and latent ca
based on accident location and frequency for uranium oxide shipments. 
Transportation route     Mode    No.     Accident      Accident                           
                                 of      frequency     location:           Maximum individ
                                 ship-   (per year)b   population  
                                 mentsa                zonec  
                                                                           TEDEd          
                                                                           (rem)          
                                                                                          
                                                                                          
Portland, Oregon to      Truck   236     1.23E-07      Urban               2.36E-05       
Hanford, Washington 
Seattle, Washington to                   1.01E-05      Rural               2.36E-05       
Hanford, Washington 
Norfolk, Virginia to                     1.43E-06      Urban               2.36E-05       
Hanford, Washington 
                          
a.  Assumes one cask per truck shipment.  
b.  Accident frequency based on the number of shipments, campaign duration, one-way shippi
conditional probability.  
c.  Accident location is based on the population zone where maximum individual dose occurs
d.  TEDE - 50-year total effective dose equivalent.  
e.  LCF - Latent cancer fatalities.  Calculated on dose (rem) to maximum individual or pop
5.0E-04 LCF/rem. 
   The calculated dose to the maximally exposed individual and population are 
shown in Table B-14.  The dose to the maximally exposed individual was 8.39E- 
01 rem and the potential latent cancer fatalities would be 4.20E-04.  The 
accident frequency varies by route and ranges from 1.25E-07 to 1.88E-06/year. 
   The population doses are also shown in Table B-14.  The collective dose 
ranges from 3.48E+00 to 1.42E+03 person-rem.  The potential latent cancer 
fatalities range from 1.74E-03 to 0.710.   
 
 

B.4.2.4 Assessment of Nonradiological Impacts. Nonradiological accident impacts 

consist of fatalities that may result from traffic accidents involving the 
shipments to and from the offshore processing facility.  Nonradiological 
incident-free impacts are those resulting pollutants emitted from the 
vehicles.  These impacts are not related to the radioactive nature of the 
materials being transported.  In fact, the number of estimated injuries and 
fatalities would be the same even if the cargo were not radioactive materials.  
This section uses unit risk factors to estimate the nonradiological impacts 
associated with the five shipping scenarios considered in this evaluation. 
   The potential for accidents involving shipments of materials to and from an 
offshore processing facility is assumed to be comparable to that of general 
truck, rail, and barge transport in the U.S.  Nonradiological accident unit 
risk factors were taken from Saricks and Kvitek (1994) to calculate 
nonradiological accident impacts.  These risk factors, in units of fatalities- 
per-km of travel in rural and urban population zones, were  multiplied by the 
total distance traveled in each zone by all of the shipments and then  
summed to calculate the expected number of nonradiological fatalities.  The unit  
risk factor for travel in suburban zones was represented by the average of the  
rural and urban unit risk factors given by Saricks and Kvitek (1994). 
   Impacts to the public from non-radiological causes are also evaluated.  
This includes fatalities resulting from pollutants emitted from the vehicles 
during normal transportation.  Based on the information contained in Rao et 
al. (1982), the types of pollutants that are present and can impact 
the public are sulfur oxides (SOx), particulates, nitrogen oxides (NOx), 
carbon monoxide (CO), hydrocarbons (HC), and photochemical oxidants (Ox).  Of 
these pollutants, Rao et al. (1982) determined that the majority of the health 
effects are from SOx and the particulates.  Unit risk 



Table B-14.  Calculated maximum individual and population radiological doses and latent ca
based on accident location and frequency for solidified high level waste shipments 
Transportation Route   Mode    No.      Accident      Accident            Maximum individu
                               of       frequency     location:  
                               ship-    (per year)b   population  
                               ments.                 zonec  
                               a  
                                                                          TEDEd           
                                                                          (rem)           
                                                                                          
                                                                                          
Portland, Oregon to    Rail    24       3.39E-07      Rural               8.39E-01        
Hanford, Washington                                                                       
Seattle, Washington                     1.25E-07      Urban               8.39E-01        
to  
Hanford, Washington 
Norfolk, Virginia to                    1.88E-06      Urban               8.39E-01        
Hanford, Washington 
                          
a.  Assumes one cask per rail shipment.  
b.  Accident frequency based on the number of shipments, campaign duration, one-way shippi
conditional probability.  
c.  Accident location is based on population zone where maximum individual dose occurs.  
d.  TEDE - 50-year total effective dose equivalent.  
e.  LCF - Latent cancer fatalities.  Calculated on dose (rem) to the maximum individual or
i.e., 5.0E-04 LCF/rem. 
factors (fatalities per kilometer) for both truck and rail 
shipments were developed by Rao et al. (1982) for travel in urban 
population zones (1.0E-07/km and 1.3E-07/km truck and rail 
respectively).  These unit risk factors were combined with the 
total shipping distance in urban population zones to calculate the 
nonradiological incident-free impacts to the public. 
   The results of the nonradiological accident and incident-free 
impact calculations for the five potential shipping scenarios are 
presented in Table B.15.  The values reported in the table 
represent the sum of the impacts from all of the shipments and 
include the impacts from shipments carrying cargo as well as those 
from empty return shipments. 
 
 

B.4.3 Dose to the Public from Port Activities 

   Normal port activities during transport of N Reactor SNF are not 
expected to have any consequences for members of the public other 
than port workers, as discussed in Section 3.3. 
   The consequences of accidents during port transit were estimated 
using the same assumptions described for worker consequences in 
Section 3.3.2.  Collective point estimates of risk to the 
population within 50 miles (80 km) of each location was estimated 
for an accident at the dock and on the approach to the port.  The 
point estimate of risk to an individual at 1600 m (1 mile) was also 
estimated for applicable exposure pathways as described in 
Attachment A of this appendix. Consequences for populations and 
individuals are reported, both with and without the risk from 
ingestion of locally grown foods because protective action 
guidelines would require mitigative actions if the projected dose 
exceeded specified levels.  Individual consequences assume 95% 
atmospheric dispersion, whereas consequences to populations are 
estimated for both 50% and 95% atmospheric dispersion. 
Table B.15.  Nonradiological transportation impacts of offshore 
processing scenarios 
                            Accident           Incident-free  
     Shipping scenario      impacts,           impacts,  



                            fatalities         fatalities  
                                                 
Barge to Portland           1.1E-02            2.1E-03  
Seattle by Truck            8.9E-03            1.2E-03  
Seattle by Rail             1.2E-02            3.4E-03  
Norfolk by Truck            1.3E-01            1.6E-02  
Norfolk by Rail             1.2E-01            1.5E-02 
   The consequences of port accidents were estimated in a manner 
similar to that used for overland transportation impacts.  The 
contents of one shipping cask were assumed to be involved in an 
accident (see Table B-1), with radionuclide releases according to 
the release fractions reported in Table B-7.  The dose and 
resulting LCF were calculated for each of the six accident severity 
categories.  The point estimates of risk included the consequences 
as LCF for accidents of each severity category multiplied by the 
frequency with which an accident of that severity would occur.  The 
accident frequencies for each severity category were assumed to be 
the overall accident rate per port transit (3.2 x 10-4) multiplied 
by the conditional probability for accidents in each severity 
category listed in Table B-6 (DOE 1994).  The total accident risk 
for an individual or population was then estimated as the sum of 
risks for all accident severity categories.  Risks for accidents 
evaluated at 95% (stable) atmospheric dispersion were assumed to be 
10% lower than those at 50% (neutral) dispersion. 
   The results for accidents at the four representative ports are 
shown in Table B-16, with estimated risks for individual residents 
and populations within 80 km (50 miles).  Point estimates of risk 
for the individual resident ranged from 6.2 x 10-13 to 1.3 x 10- 
11 LCF if no locally grown food were considered; results for all 
exposure pathways including ingestion were 3.5 x 10-11 to 
7.8 x 10-10 LCF. 
   Collective point estimates of risk to the population within 50 
miles of Portland, Oregon were 5.2 x 10-9 to 4.9 x 10-6 LCF assuming 
50% atmospheric dispersion conditions and 1.0 x 10-8 to 
8.3 x 10-6 LCF for 95% atmospheric dispersion.  Corresponding 
results for the population in the vicinity of Newark are 2.3 x 10-8 
to 4.9 x 10-5 LCF assuming 50% atmospheric dispersion and 1.5 x 10-8 
to 8.4 x 10-5 LCF for 95% atmospheric dispersion.  Consequences for 
the collective populations of Seattle-Tacoma and Norfolk fell 
between the estimates for the other two ports. 
   The maximum reasonably foreseeable accident was a category 6 
accident, which has a frequency of 1.3 x 10-7 per port transit, and 
which was evaluated for either neutral or stable atmospheric 
conditions resulting in a cumulative frequency of 2.2 x 10-6 or 2.2 
x 10-7, respectively for 17 SNF shipments.  Dose and risk estimates 
for the maximum reasonably foreseeable accident are presented in 
Table B-17.  The dose to the resident member of the public ranged 
from an estimated 0.02 to somewhat over 1 rem for all ports, 
depending on whether locally grown food was considered as an 
exposure pathway.  The corresponding probability of LCF ranged from 
9.0 x 10-6 to 6.5 x 10-4 and point estimates of risk, from 2.0 x 10-12 
to 1.4 x 10-10 LCF.  The collective  
Table B-16.  Point estimate of riska of latent cancer fatalities from port accidents. 
Port location                 Portland, Oregon     Seattle-Tacoma,                      No
                                                   Washington  
Exposure Pathways             All       Inhalati   All               Inhalati           Al
                              pathway   on         pathwa            on                 pa
                              s         +          ys                +                  s 
                                        external                     external             
                                                                                          
  
Individual at 1600 m - 95% (stable) atmospheric conditions  
 1 Shipment                   4.6E-11   7.9E-13    3.5E-             6.2E-13            4.
 17 Shipments                 7.8E-10   1.3E-11    11                1.0E-11            7.
                                                   6.0E-  



                                                   10  
Population within 80 km (50 miles) of dock - 50% (neutral) atmospheric conditions  
 1 Shipment                   2.9E-07   6.6E-09    1.9E-             4.3E-09            1.
 17 Shipments                 4.9E-06   1.1E-07    07                7.2E-08            2.
                                                   3.2E-  
                                                   06  
Population within 80 km (50 miles) of harbor approach - 50% (neutral) atmospheric conditio
 1 Shipment                   2.4E-07   5.2E-09    6.0E-             1.4E-09            1.
 17 Shipments                 4.0E-06   8.9E-08    08                2.3E-08            1.
                                                   1.0E-  
                                                   06  
Population within 80 km (50 miles) of dock - 95% (stable) atmospheric conditions  
 1 Shipment                   4.5E-07   1.0E-08    2.3E-             5.1E-09            3.
 17 Shipments                 7.6E-06   1.8E-07    07                8.8E-08            5.
                                                   3.9E-  
                                                   06  
Population within 80 km (50 Miles) of Harbor Approach - 95% (stable) Atmospheric Condition
 1 Shipment                   4.9E-07   1.0E-08    1.2E-             2.8E-09            2.
 17 Shipments                 8.3E-06   1.7E-07    07                4.7E-08            4.
                                                   2.0E-  
                                                   06  
                          
a.  Point estimate of risk is defined as the consequences to the receptor or population (a
accident of a given severity category (assuming the accident occurs), multiplied by the fr
shipment with which an accident of that severity would occur.  The risks for accidents of 
categories are then summed to obtain the total risk per shipment. 
consequences to the populations within 80 km (50 mi) of the ports 
ranged from 2.0 x 10-3 to 380 LCF assuming the accident occurs, 
depending on the location of the accident (port or harbor approach) 
and the exposure pathways considered.  The corresponding point 
estimates of risk for latent fatal cancers amounted to 4.4 x 10-9 to 
8.2 x 10-5.   
 
 

B.4.4 Dose to the Public from Ocean Transport to the United Kingdom 

   This analysis expects no dose to members of the public resulting 
from incident-free ocean transport of N Reactor SNF to the U.K.  
The ships carrying the fuel are owned and operated by the 
commercial vendor, and its shipboard crews are assumed to be 
classified as radiation workers for the purposes of this analysis. 
   The effects of losing a cask at sea are estimated to be 
comparable to those evaluated for shipment of foreign research 
reactor SNF to the U.S. (DOE 1994), based on similar shipping 
inventories of long-lived radionuclides per cask.  The maximum dose 
to an individual for a cask lost in coastal waters was expected to 
be 11 mrem/year if the cask were left in place until all its 
contents dispersed.  The corresponding consequences to marine biota 
were 0.24 mrad/year for fish, 0.32 mrad/year for crustaceans, and 
13 mrad/year for mollusks.  The consequences resulting from loss of 
a cask in the deep ocean would be many orders of magnitude lower 
than estimates for coastal waters. 
   The probability of accident on the open ocean was estimated to 
be 4.6 x 10-5 per shipment for an average duration voyage of about 
20 days in transporting SNF from foreign research reactors to 
the U.S. (DOE 1995).  The frequency of accidents for overseas 
shipment of SNF and process materials via special-purpose ships 
would likely be within a factor of two or three of this estimate.  
However, that frequency applies to commercial freight shipping 
experience, and it is possible that the use of special-purpose 
ships could result in a different accident rate.  Using the 
commercial freight accident rate given above, the probability of an 
accident on the open ocean involving transport of SNF (17 ocean 



shipments), HLW (1 shipment), uranium oxide (1 shipment), and 
plutonium oxide (1 shipment) was calculated to be about 9.2E-04, 
integrated over all the shipments. 
Table B-17.  Consequences and risk to the public surrounding port facilities from maximum 
foreseeable accidents involving SNF shipments at or near the ports. 
Port Location    Portland, Oregon                         Tacoma, Washington              
                 All         Inhalation                   All                  Inhalation 
                 pathways    + external                   pathways             + External 
Resident at 1600 m  
   Dose (rem)    1.3E+00     2.3E-02                      9.9E-01              1.8E-02    
   LCF           6.5E-04     1.2E-05                      5.0E-04              9.0E-06    
   LCF risk      1.4E-10     2.5E-12                      1.1E-10              2.0E-12    
Population within 80 km (50 mi) of dock - 50% (neutral) atmospheric dispersion  
   Dose          8.7E+02     1.9E+01                      5.5E+02              1.2E+01    
(person-rem) 
   LCF           4.4E-01     9.7E-03                      2.8E-01              6.0E-03    
   LCF risk      9.5E-07     2.1E-08                      6.0E-07              1.3E-08    
Population within 80 km (50 mi) of harbor approach - 50% (neutral) atmospheric dispersion 
   Dose          6.9E+02     1.5E+01                      1.8E+02              4.0E+00    
(person-rem) 
   LCF           3.5E-01     7.5E-03                      9.0E-02              2.0E-03    
   LCF risk      7.5E-07     1.6E-08                      2.0E-07              4.4E-09    
Population within 80 km (50 mi) of dock - 95% (stable) atmospheric dispersion  
   Dose          1.3E+04     2.9E+02                      6.9E+03              1.5E+02    
(person-rem) 
   LCF           6.5E+00     1.4E-01                      3.5E+00              7.5E-02    
   LCF risk      1.4E-06     3.1E-08                      7.5E-07              1.6E-08    
Population within 80 km (50 mi) of harbor approach - 95% (stable) atmospheric dispersion 
   Dose          1.4E+04     3.1E+02                      3.6E+03              7.8E+01    
(person-rem) 
   LCF           7.0E+00     1.6E-01                      1.8E+00              3.9E-02    
   LCF risk      1.5E-06     3.4E-08                      3.9E-07              8.5E-09    
 
 
 
 
 
 
 
 
 
 

B.5 Legal and Policy Considerations 

 

B.5.1 Policy Considerations 

  For a general discussion of the policy considerations associated with DOE's management o
see Section 2 of Volume 1.  Several policy consid- 
erations bear on the evaluation of international 
shipment and processing of SNF. 
  The primary consideration in international shipment of nuclear materials is concern for
unauthorized diversion of such materials to foreign weapons programs (nuclear proliferatio
concern is mitigated, but not eliminated, because SNF is not directly useable in simple nu
weapons.  Stringent safeguards exist for overseas transportation of nuclear materials.  Hi
enriched uranium has been transported overseas for research purposes, and SNF from researc
reactors has been returned to the U.S. for disposition.  Although such return shipments ha
occurred routinely since 1988, DOE is considering resumption of such shipments in support 
efforts to remove highly enriched uranium SNF from international commerce.  Two such shipm
were completed on an urgent relief basis in 1994, and additional shipments may resume on 
completion of an evaluation by DOE (1995). 



  DOE (1993) has evaluated the safety and policy issues associated with overseas transport
and concluded that such shipments could be made safely and securely within the context of 
and international regulations for transport of radioactive materials (including special nu
The report (DOE 1993) addresses risks to the public and the environment, emergency respons
safeguards, and the regulatory framework within which such shipments could be made. 
  The overseas transportation of SNF and eventual return of vitrified wastes and end produ
contemplated in this alternative would be managed in accordance with well defined and 
demonstrated practices.  However, a decision to implement the overseas transportation and
processing option will require close examination of various policy and international docum
address plutonium stockpiling and the exchange of nuclear materials. 
  Other major policy considerations are the comparative risk of overseas shipment and retu
versus strictly domestic transportation and management of SNF and the involvement of a for
population and environment in the foreign processing alternative.  A decision to implement
BNFL option would be likely to generate controversy over the perception of transferrring 
environmental problems overseas.  Transportation risks are addressed in Sections B.3 and B
attachment. 
  The representative facility used for this analysis (British Nuclear Fuels facility opera
Sellafield, U.K.) began in the 1940s with the same primary mission as Hanford.  This comme
facility processes large volumes of SNF from several foreign countries.  Round trip shipme
management of SNF and waste products would therefore be undertaken within a demonstrated 
regulatory, technical, and physical infrastructure. 
 
 

B.5.2 Applicable Laws, Regulations, and Other Requirements 

 

B.5.2.1 General. This discussion is limited to regulatory considerations associated with the 

round trip domestic and overseas transportation of SNF and other hazardous and radioactive
materials.  For a discussion of general laws and regulation governing the management of SN
Section 2.2 of this appendix.  State and local requirements will not be discussed here bec
shipments of SNF under consideration would be in interstate or foreign commerce and federa
provisions would govern.  Internal DOE Orders also are not discussed. 
  The significant international and federal laws and regulations that apply to the transpo
hazardous and radioactive materials include the following laws: 
  -  International Convention on the Safety of Life at Sea of 1960  (as amended) 
      
  -  Atomic Energy Act (42 U.S.C. 2011 et seq.) 
      
  -  Hazardous Transportation Materials Act (49 U.S.C. 1801 et seq.) 
      
  -  Resource Conservation and Recovery Act, as amended by the Hazardous and Solid Waste 
     Amendments (42 U.S.C. 26901 et seq.) 
      
  -  Executive Order 12898 (Environmental Justice) 
      
  -  Executive Order 12114 (Environmental Effects Abroad of Major Federal Actions). 
 
 

B.5.2.2 Domestic Packaging and Transportation. Transportation of hazardous and radioactive 

materials, substances, and wastes are governed by the regulations of the U.S. Department o
Transportation (DOT) (49 CFR 171-178, 383-397), the U.S. Nuclear Regulatory Commission (NR
(10 CFR 71), and the U.S. Environmental Protection Agency (EPA) (40 CFR 262, 265). 
  United States DOT regulations contain requirements for identifying a material as hazardo
radioactive.  These regulations interface with NRC and EPA regulations for identifying mat
the DOT regulations govern hazard communication via placarding, labeling, reporting, and s
requirements (see especially 10 CFR 71.5, in which DOT regulations are applied to shipping
radioactive materials by NRC regulations). 
  Nuclear Regulatory Commission regulations address packaging design and certification req



ments.  Certification is based on safety analysis report data on the packaging design for 
hypothetical accident conditions. 
  General overland carriage is governed by specific regulations dealing with packaging not
tion, escorts, and communication.  There are specific provisions for truck and for rail.  
by truck, the carrier must use interstate highways or state-designated preferred routes.  
of Transportation regulations found in 49 CFR 397.101 establish routing and driver trainin
requirements for highway carriers of packages containing "highway-route-controlled quantit
radioactive materials.  Spent nuclear fuel shipments constitute such controlled shipments.
carriage by rail car, each shipment by the railroad must comply with 49 CFR 174 Subpart K
"Detailed Requirements for Radioactive Materials." 
 
 

B.5.2.3 Overseas Transportation. To the extent feasible, the NRC and DOT conform their 

regulations to the model regulations of the International Atomic Energy Agency.  These mod
international regulations are also incorporated into the International Maritime Dangerous 
Code, which was developed to supplement the International Convention on the Safety of Life
to which the U.S. is a signatory.  Transportation risk in the global commons must be evalu
accordance with Executive Order 12114 (Environmental Effects Abroad of Major Federal Actio
  Transportation of dangerous cargoes through the Panama Canal is governed by the  Interna
Maritime Dangerous Goods Code (IMDG) and is addressed in 35 U.S.C. 113.  General provision
passage through the Panama Canal are found at 35 U.S.C. 101-135.  General regulations gove
navigation, including the applicability of the International Regulations for the Preventio
Collisions at Sea (1972), are found throughout Title 33 of the CFRs. 
  Relevant regulations applying to transport of SNF by vessel are found in 10 CFR Parts 71
(NRC) and 49 CFR Part 176 (DOT).  These regulations address prenotification to the U.S. Co
Guard for inspection, and provide specifications for packaging, labelling, and other prepa
tion for shipment.  A Certification of Competent Authority must be obtained in compliance 
International Atomic Energy Agency requirements.  Specific provisions are made for stowage
including package surface temperature limitations, spacing, and total aggregate volume and
of freight containers. 
 
 
 
 
 
 
 
 
 
 

B.6 Environmental Justice 

  For analytical purposes, three modes of transportation were selected for evaluation:  1)
rail to a port on Puget Sound (such as Tacoma, Washington); 2) barge to a Columbia River p
the vicinity of Portland, Oregon; or 3) rail or truck across the country to an East Coast 
Coast port of reference was assumed to be Norfolk, Virginia (Hampton Roads).  These three 
are considered to provide a reasonable range of ports and transportation options for evalu
  The DOE draft Environmental Impact Statement on the Proposed Nuclear Weapons 
Nonproliferation Policy Concerning Foreign Research Reactor (FRR) Spent Nuclear Fuel (DOE/
0218D) provides information on the numbers and spatial locations of minority and low-incom
populations surrounding the ports of interest identified above and the Hanford Site.  Beca
FRR EIS (see Section A.2) utilized somewhat different analytical methodologies for environ
justice purposes than those utilized in this document, some data may vary.  The reasons fo
variations are explained in Section L-3.5 of Appendix L of this document.  Utilizing demog
data entirely from the FRR EIS for the purposes of this attachment, allows for comparison 
sites of interest under consistent definitions and assumptions because the ports identifie
not demographically evaluated in Appendix L of this EIS.  The reader is referred to the dr
EIS for maps locating the spatial distribution of minority and low income populations.  
   
   Table B-18 lists information on selected populations of interest for regions surroundin



Hanford loading facility and ports.  Regions surrounding each port are areas that lie at l
within a 16-km (10-mile) radius of the port.  Eighty kilometers (50 miles) is used for Han
Population characteristics shown in the table were extracted from detailed, block-group st
population data of the 1990 census.  A block group usually includes 250 to 550 housing uni
  Because the impacts as a result of transportation and facility operations are small and 
foreseen accidents present no significant risk, no reasonably foreseeable adverse impacts 
identified to the surrounding population.  Therefore, no disproportionately high and adver
would be expected for any particular segment of the population, including minority and low
populations.  
Table B-18.  Characterization of populations residing near candidate facilities (Hanford S
candidate ports of embarkationa).  
Facility      Total     Total minority populatiHouseholds     Low income households  
              populationwithin 16 km of facilitwithin 16      within 16 km of facility  
              within 16                        km of  
              km of                            facility  
              facility   
              Number    Number   Percent       Number         Number   Percent  
Hanford,      383,934   95,042   24.8          136,496        57,667   42.2  
Washingtonc               
Tacoma,       511,575   85,341   16.7          198,458        83,101   41.9  
Washington 
Portland, Oreg356,064   54,704   15.4          146,047        66,186   45.3  
Norfolk, Virgi681,864   300,179  44.0          206,464        90,723   43.9 
 a. Data based on draft FRR EIS (DOE/EIS-0218D). 
 b. Hispanic origin individuals can be of any race. 
 c. In the case of the Hanford loading facility, a radius of 80 km rather than 16 km was u
the nearby population. 
   
   
   
 
 
 
 
 
 
 
 
 
 

B.7 Cost 

  The cost estimate for the foreign processing option, as provided by the representative f
includes the full service of transporting the SNF from the Hanford Site to the U.K. facili
processing the material into recovered uranium and plutonium and HLW, packaging these prod
appropriately for return to the U.S., storing the packaged materials pending shipment, and
transporting the materials back to the U.S. (BNFL 1994).  The proposal provides only a ran
cost ($1.3 - $2 billion), with no breakdown of those costs into the principal cost element
there is no detailed estimate of costs for the individual parts of the full service packag
estimate does not include costs incurred at Hanford to package and stabilize the fuel, if 
prior to shipment, or to manage degraded fuel and sludge that may not be suitable for over
shipment. 
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1. INTRODUCTION 

    The U.S. Department of Energy (DOE) has prepared the Department of Energy Programmatic
Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental 
Restoration and Waste Management Programs Environmental Impact Statement (SNF and INEL EIS
to assist its management in making two decisions.  The first decision, which is programmat
determine the management program for DOE spent nuclear fuel.  The second decision is on th
direction of environmental restoration, waste management, and spent nuclear fuel managemen
activities at the Idaho National Engineering Laboratory. 
    Volume 1 of the EIS, which supports the programmatic decision, considers the effects o



nuclear fuel management on the quality of the human and natural environment for planning y
through 2035.  DOE has derived the information and analysis results in Volume 1 from sever
specific appendixes.  Volume 2 of the EIS, which supports the INEL-specific decision, desc
environmental impacts for various environmental restoration, waste management, and spent n
fuel management alternatives for planning years 1995 through 2005. 
    This Appendix B to Volume 1 considers the impacts on the INEL environment of the 
implementation of various DOE-wide spent nuclear fuel management alternatives.  The Naval 
Propulsion Program, which is a joint Navy/DOE program, is responsible for spent naval nucl
examination at the INEL.  For this appendix, naval fuel that has been examined at the Nava
Facility and turned over to DOE for storage is termed naval-type fuel.  This appendix eval
management of DOE spent nuclear fuel including naval-type fuel.  Naval spent nuclear fuel
examination is addressed in Appendix D; Section 5.16 of this appendix includes relevant 
environmental consequences from Appendix D. 
    In addition to this introduction, Appendix B contains the following chapters: 
    -   Chapter 2 - Background:  Describes INEL spent nuclear fuel facilities, the regulat
        framework for spent nuclear fuel management at the INEL, and the INEL spent nuclea
        management program. 
    -   Chapter 3 - Spent Nuclear Fuel Management Alternatives:  Describes the DOE-wide sp
        nuclear fuel management alternatives as the INEL would implement them, and provide
        summary comparison of potential environmental consequences for each alternative, a
        described in Chapter 5. 
    -   Chapter 4 - Affected Environment:  Describes the INEL site and the surrounding 
        environment that DOE spent nuclear fuel management actions could affect. 
    -   Chapter 5 - Environmental Consequences:  Provides the results of environmental 
        consequence analyses for each spent nuclear fuel management alternative. 
    -   Chapter 6 - References 
    Volume 1 contains a list of acronyms and abbreviations and a glossary that is applicab
appendix. 

2. BACKGROUND 

    This chapter contains an overview of the Idaho National Engineering Laboratory (INEL) 
and historic events related to spent nuclear fuel, a description of the regulatory framewo
actions evaluated in this document, and an overview of the current spent nuclear fuel mana
program at the INEL. 

2.1 Overview 

    The following sections provide a general overview of the INEL including its history, c
activities, and mission as they relate to spent nuclear fuel management and future decisio

2.1.1 History of Spent Nuclear Fuel Activities 

    The U.S. Atomic Energy Commission, a predecessor of the U.S. Department of Energy (DOE
established the INEL, formerly the National Reactor Testing Station, to build, test, and o
types of nuclear reactors, support plants, and associated equipment.  Since its establishm
(see Table 2-1), DOE and its predecessor agencies have built 52 reactors at the INEL.  The
DOE programs at the site have included test irradiation services, uranium recovery from hi
enriched spent fuels, calcination of liquid radioactive waste, light-water-cooled reactor 
and research, operation of research reactors, environmental restoration, and storage and s
solid transuranic wastes.  In support of the DOE reactor research program and as part of t
nuclear fuel reprocessing program, the INEL has received spent nuclear fuel from more than
sources, including naval reactors, university reactors, commercial reactors, and DOE resea
as well as fuels fabricated in the United States and irradiated in foreign reactors (DOE 1
    The Experimental Breeder Reactor-I, now a National Historic Landmark, maintains a key 
in the history of nuclear power in the United States.  In December 1951, this reactor gene
usable electricity from a nuclear reactor.  The Experimental Breeder Reactor-I also demons
nuclear reactor could actually produce more fuel than it consumes. 
    Of special significance to spent nuclear fuel is the history of the Idaho Chemical Pro
Plant.  From 1953 to 1992, this plant recovered usable uranium from spent nuclear fuel fro
States government reactors.  The plant operated for 39 years as a full-scale production fa
Table 2-1.  INEL spent nuclear fuel history. 



Year   Event  
1949   National Reactor Testing Station established  
1951   Site reactor first to generate electricity from nuclear fission  
1953   ICPPa began operation  
1953   Test of first submarine nuclear reactor  
1957   Expended Core Facility constructed  
1965   DOE contract with Public Service Company of Colorado (Fort  
       St. Vrain)  
1974   Site became Idaho National Engineering Laboratory  
1980   DOE contracted to receive Public Service Company of Colorado  
       (Fort St. Vrain) spent nuclear fuel  
1992   Decision to discontinue reprocessing of spent nuclear fuel at ICPPa  
       announced  
1992   DOE creates Office of Spent Fuel Management  
1993   Court order of June 28, 1993 issued 
a.  ICPP = Idaho Chemical Processing Plant. 
April 1992, DOE decided to phase out reprocessing for material recovery, resulting in the 
the reprocessing operation. 
    Spent naval nuclear fuel handling at the Naval Reactors Facility originated in 1957 wi
construction of the Expended Core Facility.  The original building contained a water pit a
cells, which are connected to the water pit by transfer tunnels.  The Expended Core Facili
spent nuclear fuel from operating naval ships and from prototype naval reactors.  The exam
support research and development for naval fuel quality improvement.  Over the years, the 
additions and improvements at the Naval Reactors Facility site, including the construction
operation of three prototype reactors and facilities for training naval nuclear powerplant
The Naval Nuclear Propulsion Program is placing the prototype reactors, which have reached
of their useful lives, in layup.  All training is expected to end before DOE issues the Re
Decision for this Environmental Impact Statement (EIS).  Expended Core Facility activities
continuing.  Appendix D describes the Naval Reactors Facility in more detail. 
    In 1965 the United States entered into a contract with Public Service Company of Color
which the United States agreed to lease special nuclear material to Public Service Company
Colorado for fuel at the Fort St. Vrain Nuclear Power Plant.  In 1980, the United States a
Service Company of Colorado modified the 1965 contract, requiring DOE to accept returned F
Vrain spent nuclear fuel at the INEL.  From 1980 to 1986, Public Service Company of Colora
approximately 120 shipments of Fort St. Vrain spent nuclear fuel to the INEL. 
    In 1974 the National Reactor Testing Station became the Idaho National Engineering Lab
The INEL mission broadened to include research and engineering for nonnuclear programs and
environmental restoration and waste management activities. 
    In the early 1980s, pursuant to the West Valley Demonstration Project Act (42 USC 2021
a court order, DOE agreed to accept 125 special case commercial reactor spent nuclear fuel
located at the state-owned Western New York Nuclear Service Center.  DOE began a project t
demonstrate the viability of a transportable spent nuclear fuel storage cask, with the int
shipping the fuel to the INEL.  Based on this, New York State Energy Research and Developm
Authority, which has jurisdiction over the center, has allowed continued storage until DOE
U.S. Nuclear Regulatory Commission Certificates of Compliance, which have been issued.  Th
remains at West Valley awaiting the Record of Decision for this EIS. 
    In addition to the naval and INEL-generated fuel on the site, some special-case spent 
fuel, such as fuel from university reactors, has been shipped directly to the Idaho Chemic
Plant for storage.  Damaged fuel from the 1979 Three Mile Island accident was shipped dire
Test Area North for examination and storage as part of a research mission. 
    In 1990, DOE issued an Environmental Assessment and Finding of No Significant Impact f
Public Service Company of Colorado shipments of Fort St. Vrain spent nuclear fuel to the I
State of Idaho challenged the adequacy of the Environmental Assessment and, in June 1993, 
United States District Court for the District of Idaho found for the State and ordered DOE
this EIS.  A DOE appeal of the order resulted in a December 1993 amendment that governs th
schedule and obligation for preparing the EIS. 

2.1.2 Current Activities at Spent Nuclear Fuel-Related Facilities 

    Six major facility areas at the INEL (Figure 2-1) store spent nuclear fuel:  Argonne N
Laboratory - West, Idaho Chemical Processing Plant, Naval Reactors Facility, Power Burst F
  Figure 2-1.  Major facility areas located at the Idaho National Engineering Laboratory s
configurations.  The total amount of spent nuclear fuel at the INEL accounts for about 10 
weight of heavy metal) of the spent nuclear fuel in the DOE complex (DOE 1993). 



    Table 2-2 lists the primary INEL spent nuclear fuel storage facilities, the types of f
and the storage configurations.  Figure 2-2 indicates the relative proportion of fuel at t
The number and variety of wet and dry storage configurations currently in use at the INEL 
the result of the different purposes for the facilities (e.g., at-reactor storage, storage
development, reprocessing, and fuel research and development).  The condition of the spent
fuel in storage is generally good with the notable exception of the fuel in the Underwater
Facility (CPP-603).  The following paragraphs briefly describe each primary facility area 
spent nuclear fuel. 
    The Argonne National Laboratory - West generates spent nuclear fuel as a result of res
development activities related to advanced reactor design.  DOE has brought small quantiti
nuclear fuel from other reactors to this facility to support these activities.  Reactors a
National Laboratory - West are the Experimental Breeder Reactor II, the Transient Reactor 
Facility, the Zero Power Physics Reactor, and the Neutron Radiography Reactor.  Storage fa
include both wet (including molten sodium) and dry configurations. 
    The Idaho Chemical Processing Plant historically received spent nuclear fuel from many
and offsite reactors for reprocessing (i.e., the recovery of uranium for reuse).  However,
to phase out reprocessing activities in 1992.  The new mission for this facility area is r
storage, plus research and development of technologies in support of the disposition of sp
fuel.  The Idaho Chemical Processing Plant stores virtually all types of spent nuclear fue
production reactor fuel [i.e., fuel from Hanford Site and Savannah River Site (SRS) produc
reactors].  It stores nonproduction aluminum-based spent nuclear fuel.  This facility uses
dry storage configurations.  
    The Naval Reactors Facility includes the Expended Core Facility, which receives and ex
naval spent nuclear fuel to support fuel development and performance analyses.  In additio
Expended Core Facility removes structural support material from fuel assemblies before the
the fuel portion to the Idaho Chemical Processing Plant for interim storage. 
Table 2-2.  Major INEL spent nuclear fuel storage facilities. 
                                                          
                                                        Fuel Type(c)  
             Facility(a)                 Storage Type(b) 1   2    3    4    5    6a    6b 
                                                                                          
Argonne National Laboratory - West                                                
 Experimental Breeder Reactor II          Liquid sodium                          -  
 Hot Fuel Examination Facility            Dry                                    -        
 Neutron Radiography Reactor              Wet                                    -        
 Radioactive Scrap and Waste Facility     Dry                                    -        
 Transient Reactor Test Facility          Dry                                          -  
Idaho Chemical Processing Plant                                                           
 Underwater Fuel Storage Facilityd        Wet            -   -                   -     -  
 Irradiated Fuel Storage Facility         Dry                          -                  
 Fuel Storage Area/Fluorinel Dissolution  Wet            -   -                   -     -  
    Process Cell 
 Underground Storage Facility             Dry                          -                  
Naval Reactors Facility                                                                   
 Expended Core Facility                   Wet            -                  -             
 Expended Core Facility Rail Siding       Dry            -                                
Power Burst Facility                                                                      
 Power Burst Facility Storage Canal       Wet                                    -        
Test Reactor Area                                                                         
 Materials Test Reactor Canal             Wet                               -          -  
 Advanced Reactivity Measurement          Wet                -                            
    Facility 
 Coupled Fast Reactivity Measurement      Wet                -                            
    Facility 
 Advanced Test Reactor Canal              Wet                -                            
Test Area North                                                                           
 Test Area North Pool                     Wet                               -             
 Test Area North Pad                      Dry                               -            
a. This table lists the major spent fuel storage facilities.  Other facilities (e.g., labo
   contain small quantities of spent nuclear fuel. 
b. Wet storage involves water-filled pools.  Dry storage involves a variety of configurati
   buildings). 
c. The spent fuel types are as follows: 
   1. Naval-type fuel 
   2. Savannah River Site production fuels and other aluminum-clad fuels 



   3. Hanford Site production fuels 
   4. Graphite fuels 
   5. Special case commercial fuels 
   6a. Experimental reactors - stainless steel-clad fuels 
   6b. Experimental reactors - zirconium-clad fuels 
   6c. Experimental reactors - other fuel configurations 
d. Spent nuclear fuel storage at this facility will cease by December 31, 2000, as part of
   DOE and the State of Idaho. 
  Figure 2-2.  Distribution of INEL SNF. The Power Burst Facility reactor was placed in op
of spent nuclear fuel from this facility remains in wet storage, in a storage pool that is
condition, but it is small and uneconomical to use.  DOE plans to remove the fuel from thi
1996. 
    DOE has used Test Area North for commercial reactor fuel research.  The large Test Are
Hot Shop and Hot Cells have supported the Loss of Fluid Test and commercial nuclear fuel t
including dry cask storage demonstration.  Test Area North stores special case commercial 
(including Three Mile Island Unit 2 core debris) and DOE experimental fuel similar to comm
nuclear fuel. 
    Test Reactor Area has historically operated a number of test reactors, but the Advance
Reactor and its associated Critical Facility are the only reactors now operating.  Most sp
fuel at this area is associated with the Test Reactor Area reactors, which utilized alumin
fuels.  In addition, DOE stores small amounts of special case commercial, foreign, and Pow
Facility spent nuclear fuel at Test Reactor Area in the Materials Test Reactor basin.  All
fuel in storage at the Test Reactor Area is in water-filled pools (DOE 1993). 

2.1.3 Spent Nuclear Fuel Mission 

    The INEL spent nuclear fuel mission is to manage DOE-owned spent fuel cost-effectively
a way that protects the safety of INEL workers, the public, and the environment.  As the l
laboratory for the DOE Spent Nuclear Fuel Program, the INEL provides support to the Office
Fuel Management and coordinates the development of an integrated program for DOE. 
    The main focus of near-term activities is the accurate quantification and characteriza
DOE-owned spent nuclear fuel, identification of spent nuclear fuel management facilities a
conditions, identification of safe interim storage for existing and new spent nuclear fuel
identification of technologies and requirements to place DOE spent nuclear fuel in safe in
Long-term activities include the development of final waste acceptance criteria requiremen
stabilization technologies for alternate fuel disposition, construction of facilities to s
meet waste disposal requirements, processing of the fuel to a final waste form, and transp
the waste form for disposition. 

2.2 Regulatory Framework for Spent Nuclear Fuel Management 

    This section summarizes State of Idaho laws and regulations that apply to spent nuclea
management at the INEL.  Volume 1, Section 7.2, provides summary information for Federal l
regulations, Executive Orders, and DOE Orders.  Volume 2, Chapter 2, provides information 
National Environmental Policy Act reviews related to site-specific decisions that have pot
environmental impacts.  Volume 2, Chapter 7, provides information on regulatory permits th
INEL holds or for which it has applied. 
    The Idaho Environmental Protection and Health Act (Idaho Code, Title 39, Chapter 101 e
establishes general provisions for the protection of the environment and public health.  T
the Idaho Department of Health and Welfare and its Division of Environmental Quality, ther
consolidating all state public health and environmental protection activities in one depar
Act authorizes the Department to promulgate standards, rules, and regulations related to w
quality, noise reduction, and solid waste disposal; and grants authority to issue required
collect fees, establish compliance schedules, and review plans for the construction of sew
public water treatment and disposal facilities. 
    The Idaho Water Pollution Control Act (Idaho Code, Title 39, Chapter 36) authorizes th
Department of Health and Welfare to protect the waters of Idaho.  This law contains genera
on the prevention of water pollution and the provision of financial assistance to municipa
    The Idaho Department of Health and Welfare is also responsible for the enforcement and
implementation of the Hazardous Waste Management Act of 1983, as amended (Idaho Code, Titl
Chapter 44), which provides for the protection of health and the environment from the effe
improper or unsafe management of hazardous wastes and for the establishment of a tracking 
manifesting system for these wastes.  This program is intended to be consistent with, and 



stringent than, the Federal regulations established under the Resource Conservation and Re
(RCRA). At this time, Idaho has primacy over hazardous and mixed waste regulations promulg
through July 1, 1990, by the U.S. Environmental Protection Agency.  The Hazardous Waste 
Management Act sets forth requirements for the development of plans that address the ident
hazardous wastes; unauthorized treatment, storage, release, use, or disposal of these wast
requirements for hazardous waste facilities.  Under the authority of this Act, the Idaho D
Health and Welfare has promulgated rules and regulations on the transportation, monitoring
and record keeping of hazardous wastes. 
    Several INEL facilities have air quality permits from the State, and operate in compli
permit conditions.  Permit applications are currently pending with the State for proposed 
modified emission sources.  In April 1991 DOE submitted an inventory of all potential INEL
radioactive and criteria pollutant emission sources to the State.  The inventory contains 
necessary for the State to issue the INEL a Permit to Operate. 
    The Idaho Department of Health and Welfare, Division of Environmental Quality, Air Qua
Bureau, conducts annual inspections of the INEL to determine if the operating portions of 
in compliance with the Rules for the Control of Air Pollution in Idaho.  The most recent i
were in January 1994.  In addition, pursuant to 40 CFR Part 61.94(H), DOE submits to the S
annual report documenting compliance with National Emission Standards for Hazardous Air Po
at the INEL. 

2.3 Spent Nuclear Fuel Management Program at the INEL 

    In 1992 the Secretary of Energy directed the Assistant Secretary for Environmental Res
and Waste Management to develop an integrated, long-term spent nuclear fuel management pro
In response to this request, DOE created the Office of Spent Fuel Management (EM-37).  Thi
which has strategic programmatic responsibilities, has designated the INEL as the program 
organization for the DOE Spent Nuclear Fuel Program.  In this role, the INEL provides tech
support to the Office of Spent Fuel Management and develops site communication and integra
the national program. 
    As identified in the Spent Fuel Working Group Report on Storage of the Department's Sp
Nuclear Fuel and Other Reactor Irradiated Nuclear Materials and Their Environmental, Safet
Health Vulnerabilities, Volume I (DOE 1993), some of the current storage facilities at the
inadequate for extended interim storage, and additional storage facilities or modification
necessary.  In February 1994, DOE issued, Plan of Action to Resolve Spent Nuclear Fuel 
Vulnerabilities, Phase I (DOE 1994a), followed by a Phase II Plan in April 1994 (DOE 1994b
Phase III Plan in October 1994 (DOE 1994c), which identified specific corrective actions t
the spent nuclear fuel vulnerabilities.  At the INEL, many of the corrective actions have 
completed or are currently underway.  The spent nuclear fuel storage pools at Test Area No
Burst Facility, and the  Underwater Fuel Storage Facility do not comply with new facility 
requirements.  The INEL plans to move spent nuclear fuel from the CPP-603 Underwater Fuel 
Facility by December 31, 2000.  To stabilize this fuel for storage, the INEL also plans to
canning equipment in the Irradiated Fuel Storage Facility hot cell.  This equipment is sch
operation by late 1995.  To the extent of its existing capability, DOE could consolidate s
fuel at the Power Burst Facility, the Idaho Chemical Processing Plant, and the Test Area N
Idaho Chemical Processing Plant as a result of implementing the management alternatives de
Chapter 3.  These activities and other planned actions for which National Environmental Po
review will be completed before the Record of Decision of this EIS were analyzed under the
Action Alternative (see Chapter 3). 
    Each of the specific INEL spent nuclear fuel Plan of Action projects could result in e
worker exposures, and other potential environmental impacts.  The potential environmental 
that could result from each project or corrective action item were not analyzed individual
collectively enveloped by the spent nuclear fuel management activities reported and analyz
alternative.  Successful completion of the corrective actions would significantly reduce t
environmental, safety, and health risks associated with spent fuel storage at INEL. 
    The INEL has provided support in the development of dry at-reactor storage of special 
commercial spent nuclear fuel in accordance with the requirements of the Nuclear Waste Pol
1982 and its 1987 amendments.  Dry-storage demonstrations and research at the INEL contrib
the granting of NRC licenses to several utilities for the construction and operation of dr
facilities at reactor sites.  Research at these facilities is demonstrating the technical 
economics of adding dry storage capacity in metal or concrete spent fuel storage casks at 

3. SPENT NUCLEAR FUEL MANAGEMENT ALTERNATIVES 



    Chapter 3 describes the alternatives for spent nuclear fuel management as they relate 
National Engineering Laboratory (INEL) and summarizes and compares potential environmental
consequences for each alternative.  Chapter 5 contains full descriptions of the consequenc
implementing the alternatives. 

3.1 Description of Alternatives 

    DOE has identified five spent nuclear fuel management alternatives: 
        Alternative 1 - No Action 
        Alternative 2 - Decentralization (2a, 2b, and 2c) 
        Alternative 3 - 1992/1993 Planning Basis 
        Alternative 4 - Regionalization (4a and 4b) 
        Alternative 5 - Centralization (5a and 5b) 
    Table 3-1 summarizes the actions that would result from the implementation of these al
at the INEL.  For each alternative, this table summarizes the proposed transportation, sta
storage, research and development, and naval-type fuel examination activities.  For altern
and 5, it identifies a number of options. 
    The analysis of each alternative considers, as appropriate, existing and projected spe
fuel inventories, existing spent nuclear fuel wet and dry storage facilities, the construc
facilities and associated stabilization facilities to achieve interim management objective
relocation of the spent nuclear fuel as appropriate to proposed interim storage facilities
    Table 2-2 lists existing spent nuclear fuel storage facilities with associated type(s)
fuel.  Table 3-2 lists the potential facilities and projects required for specific alterna
based the potential environmental consequences for each alternative on the existing and pr
facilities and projects listed in Tables 2-2 and 3-2, respectively. 
  Table 3-1. Summary of spent nuclear fuel management alternatives at the Idaho National  
  Table 3-1. (Page 2)   Table 3-1. (Page 3)   Table 3-2. Potential spent nuclear fuel proj
    The alternatives involving the interim storage of naval spent nuclear fuel at sites ot
INEL include a transition period, which would start on June 1, 1995, and continue for appr
3 years.  During this period, approximately 80 shipments of naval spent nuclear fuel would
Expended Core Facility for examination and subsequent shipment to the Idaho Chemical Proce
Plant for storage.  After this transition period, DOE would phase out the Expended Core Fa
that the worker total at the facility would decline to about 10 by 2001.  Appendix D descr
transition period. 

3.1.1 Alternative 1: No Action 

    Table 3-1 lists the basic actions expected under this alternative.  This alternative w
restricted to the minimum actions necessary for the continued safe and secure management o
nuclear fuel.  Table 3-3 lists the existing inventory of spent nuclear fuel at the INEL.  
is not a status quo condition in terms of spent nuclear fuel receipts (unlike Alternative 
operations would continue in accordance with the 1992/1993 planning basis).  Rather, DOE w
maintain spent nuclear fuel close to defueling or current storage locations with minimal f
upgrades or replacements. 
    DOE would continue the operation of the following existing spent nuclear fuel-related 
the Fuel Storage Area/Fluorinel Dissolution Process Cell; CPP-603 Underwater Fuel Storage 
(until 2000); Irradiated Fuel Storage Facility; Underground Storage Facility; Power Burst 
storage canal; Advanced Test Reactor canal; Advanced Reactivity Measurement Facility; Coup
Reactivity Measurement Facility; Materials Test Reactor canal; Test Area North Pool and Te
Argonne National Laboratory - West Hot Fuel Examination Facility, Radioactive Scrap and Wa
Facility, Transient Reactor Test Facility, Zero Power Physics Reactor, and Neutron Radiogr
Reactor pool.  Table 2-2 lists the type(s) of storage and spent nuclear fuels associated w

3.1.1.1 Transportation. Under this alternative, the INEL would neither receive nor ship spent 

nuclear fuel except for naval spent fuel during a transition period.  DOE would continue t
Advanced Test Reactor canal spent nuclear fuel to the Idaho Chemical Processing Plant.  In
DOE could transfer other spent nuclear fuel at the INEL site (e.g., Test Reactor Area, Tes
Pad, Power Burst Facility storage canal, Experimental Breeder Reactor-II, and Naval Nuclea
Table 3-3.  Spent nuclear fuel inventory for each alternative by 2035 (metric tons of heav
__________________________________________________________________________________________
Fuel Type           1.        2.                 3.             4a.               4b(1)e  
                    No        Decentralization   1992/1993      Regionalization   Regional



                    Action(d)                    Planning       by Fuel Type      by Geogr
                                                 Basis                            (INEL)  
__________________________________________________________________________________________
Naval-type          10.23     N/Cf               +55.00         +55.00            +55.00  
Aluminum-clad       2.91      11.02              +12.09         -2.91             +5.85   
Hanford             None      None               None           None              +2,103.1
Graphite            11.60     N/C                +16.00         +16.01            +16.01  
Special case        122.88    +0.03              +26.69         +33.63            +2.30   
commercial 
Stainless-steel-    77.43     +1.08              +1.19          +19.08            +12.69  
clad 
Zircaloy-clad       49.09     +0.67              +0.670         +28.90            +15.75  
Other               0.01      +0.82              +0.82          +1.69             +0.28   
Net increase (+)/   -         +13.62             +112.47        +151.41           +2,211.0
decrease (-) 
TOTAL               274.14    287.76             386.61         425.55            2,485.19
----------------------------- 
a. Source:  Wichmann (1995). 
b. To convert metric tons to tons, multiply by 1.10.  Heavy metals are uranium, plutonium,
c. The values may not sum exactly due to rounding. 
d. The No-Action Alternative represents the present inventory and projections and serves a
   determining the net increase or decrease for each type of spent nuclear fuel for each o
e. Regionalization 4b(2), Regionalization by Geography (Elsewhere), assumes all spent nucl
   the INEL go to the Nevada Test Site or Hanford Site.  Inventories for 4b(2) would equal
   Alternative 5a. 
f. N/C = No change from the No-Action Alternative. 
__________________________________________________________________________________________
                   
Propulsion Program prototype reactors at the Naval Reactors Facility) to the Idaho Chemica
Processing Plant to the extent of its storage capability. 

3.1.1.2 Stabilization. Due to the deteriorated condition of some of the fuel in the CPP-603 

Underwater Fuel Storage Facility, additional canning and characterization capabilities wou
necessary to stabilize this fuel for safe transport and subsequent storage.  DOE has sched
installation and operation of new fuel canning and characterization equipment in the Irrad
Storage Facility, which could provide these capabilities, by late 1995.  (The installation
equipment would be a minor upgrade and would have a smaller extent than similar actions de
under Alternatives 3, 4, and 5.)  DOE could perform other required stabilization of spent 
at the INEL in either the Remote Analytical Laboratory or the Fluorinel Dissolution Proces

3.1.1.3 Storage. DOE has identified the CPP-603 Underwater Fuel Storage Facility as one of 

five complex-wide spent nuclear fuel storage facilities that exhibit the greatest vulnerab
to selected criteria and, therefore, has selected this facility for priority attention (DO
of the August 9, 1993, agreement between the Secretaries of the Department of Energy and t
Department of the Navy and the Governor of Idaho to phase out storage operations in the 45
CPP-603 facility, one goal of this and the other alternatives would be to remove spent nuc
underwater storage in the North and Middle Basins of the CPP-603 facility by the end of 19
from the South Basin of this facility by the end of 2000 (DOE 1993a).  DOE would relocate 
material to the Fuel Storage Area at the Idaho Chemical Processing Plant. 
    At the Argonne National Laboratory-West, the spent nuclear fuel stored at the Hot Fuel
Examination Facility and the Radioactive Scrap and Waste Facility, primarily Experimental 
Reactor-II fuel and blanket elements, would remain in dry storage until its potential proc
Fuel Cycle Facility.  At the Experimental Breeder Reactor-II site, DOE would use dry stora
exception of the Neutron Radiography Reactor pool fuel.  The Test Area North Pool Fuel Tra
project would continue, resulting in the relocation of Test Area North spent pool contents
storage at the Idaho Chemical Processing Plant by 1998.  The dry cask storage required for
is not related to the Dry Fuels Storage Facility. 
    DOE would start no new projects to increase spent nuclear fuel storage capacity becaus
sufficient storage capacity to meet No-Action storage needs.  The planning of spent nuclea
projects such as the Dry Fuels Storage Facility and Additional Increased Rack Capacity for
Storage Area would stop. 



3.1.1.4 Research and Development. There would be only limited spent nuclear fuel 

research and development.  Existing spent nuclear fuel management research and development
would continue.  Existing facilities such as the Process Improvement Facility, the Remote 
Laboratory, and the Pilot Plant Facility would support continuing research and development

3.1.1.5 Naval-Type Fuel Examination. After a transition period, DOE would cease 

shipments of naval spent nuclear fuel to the INEL and would phase out the Expended Core Fa
DOE would make onsite shipments of the "library fuel" (a representative sampling of differ
types maintained for reference purposes) and the spent nuclear fuel that originated at the
at the Naval Reactors Facility to the Idaho Chemical Processing Plant.  

3.1.2 Alternative 2: Decentralization 

    Under this alternative, DOE could transport fuel for safety or research and developmen
activities.  In addition, DOE could undertake actions for safety it deemed desirable, thou
essential, and could perform spent nuclear fuel treatment and research and development.  A
Table 3-3, the anticipated spent nuclear fuel inventory for this alternative would be slig
the inventory for Alternative 1, with the increase consisting primarily of aluminum-clad a
steel-clad spent nuclear fuel from university and foreign research and experimental reacto

3.1.2.1 Transportation. This alternative assumes that the INEL would accept primarily 

limited shipments of spent nuclear fuel from offsite sources into the Fuel Storage Area (e
university reactors) after the Record of Decision for this EIS (1995).  Onsite transfers c
the Fuel Storage Area to the Storage Facility or the Irradiated Fuel Storage Facility.  DO
consolidate the spent nuclear fuel in the Advanced Test Reactor and in the Materials Test 
Power Burst Facility canals at the Idaho Chemical Processing Plant for canning, characteri
storage. 
    As in the No-Action Alternative, there would be a transition period during which the N
Nuclear Propulsion Program would ship naval spent nuclear fuels to the Expended Core Facil
examination and subsequent shipment to the Idaho Chemical Processing Plant for storage.  
Section 3.1.2.5 describes the transportation of naval spent fuels that would occur after t
period. 

3.1.2.2 Stabilization. DOE would use the canning and characterization equipment identified in 

Section 3.1.1.2 to stabilize spent nuclear fuel removed from the CPP-603 Underwater Fuel S
Facility for interim underwater storage. 

3.1.2.3 Storage. As in Alternative 1, DOE would transfer the spent nuclear fuel in the 

CPP-603 Underwater Fuel Storage Facility to the Fuel Storage Area by 2000.  DOE would cont
use the Underground Storage Facility and the Irradiated Fuel Storage Facility for existing
fuel inventory and transfers of other spent nuclear fuel based on safety analyses.  DOE wo
or increase fuel storage capacity at the INEL as required. 
    The Test Area North Pool Fuel Transfer project would result in the relocation of the c
Test Area North spent nuclear fuel into dry storage at a pad at the Idaho Chemical Process

3.1.2.4 Research and Development. The development of technology for the disposition of 

spent nuclear fuel would continue.  Research and development activities would include labo
pilot plant testing, continued repository performance assessments and waste acceptance cri
development, and the characterization of spent nuclear fuel.  Shipments of samples or sele
nuclear fuel assemblies to offsite DOE facilities would be necessary. 

3.1.2.5 Naval-Type Fuel Examination. DOE would consider three options for naval reactor 

spent nuclear fuel receipt and shipment.  Under options 2a and 2b, DOE would stop shipment
spent nuclear fuel to the INEL and would shut down the Expended Core Facility.  Option 2c 



enable the continued receipt of naval-type fuel for examination at the Expended Core Facil
return to the originating shipyards for storage in transport casks.  Chapter 3 of Appendix
describes these options.  As with Alternative 1, each option would require approximately a
transition period.  During this period, DOE would transport spent nuclear fuel in shipping
the Expended Core Facility, unload the containers, and use them to support additional refu
defueling. 

3.1.3 Alternative 3: 1992/1993 Planning Basis 

    This alternative is consistent with DOE plans at the INEL before the injunction that s
nuclear fuel shipment to the INEL; it assumes a 40-year planning horizon for the continued
transportation, receipt, stabilization, and storage of spent nuclear fuel.  As with Altern
would continue the maintenance and operation of existing spent nuclear fuel-related facili
some consolidation of INEL facilities could occur.  DOE would send newly generated spent n
fuel to either the INEL or the Savannah River Site.  DOE would assess the construction of 
facilities to accommodate current and projected spent nuclear fuel management requirements
    The amount of spent nuclear fuel at the INEL under this alternative would be greater t
either Alternative 1 or 2 (see Table 3-3) because this alternative assumes that the INEL w
manage, before stabilization and disposal, its present inventory (see Alternative 1) plus 
receipts of DOE spent nuclear fuel, including the following: 
    -   Naval-type spent nuclear fuel 
         
    -   Approximately half of the aluminum-clad spent nuclear fuel from university and for
        research and experimental reactors 
         
    -   All Training Reactor Isotopics General Atomics (TRIGA) spent nuclear fuels from th
        Hanford Site and approximately half of that from foreign, DOE, and university reac
         
    -   Fort St. Vrain spent nuclear fuel from Public Service of Colorado 
         
    -   Special case commercial pressurized water reactor and boiling water reactor spent 
        fuel from the DOE facility in West Valley, New York 
         
    -   Miscellaneous spent nuclear fuel types from such DOE sites as Los Alamos, New Mexi
        and Oak Ridge, Tennessee, and from university reactors and other locations 
          

3.1.3.1 Transportation. DOE would consolidate the spent nuclear fuel in the Test Reactor 

Area (Advanced Test Reactor canal, Materials Test Reactor canal, and Coupled Fast Reactivi
Measurements Facility and Advanced Reactivity Measurement Facility canal) and the Power Bu
Facility at the Idaho Chemical Processing Plant for canning and dry storage. 
    The INEL would receive and temporarily store new spent nuclear fuels in the Fuel Stora
Transfers could occur from the Fuel Storage Area to the Underground Storage Facility or th
Fuel Storage Facility or, when available, the dry storage vaults at the proposed Dry Fuels
Facility. 
    At present, DOE is transferring spent nuclear fuel from the Advanced Test Reactor Cana
Idaho Chemical Processing Plant.  DOE would maintain this canal for the storage and manage
its recyclable fuel assemblies until the reactor no longer had a mission.  The Experimenta
Reactor-II spent nuclear fuel in storage would remain at Argonne National Laboratory-West.
Alternative 2, the Test Area North Pool Fuel Transfer project would result in the relocati
contents of the Test Area North spent nuclear fuel pool to dry storage at a pad at the Ida
Processing Plant.  

3.1.3.2 Stabilization. DOE would complete a new Canning and Characterization Facility with 

appropriate inspection, stabilization, and packaging equipment to stabilize new receipts o
fuel and to prepare fuel currently in underwater storage for dry storage.  This facility w
integral part of the Dry Fuels Storage Facility that DOE would complete under this alterna
the Dry Fuels Storage Facility is in service, DOE would use the canning and characterizati
equipment described under Alternative 1 to stabilize spent nuclear fuel removed from the C
Underwater Fuel Storage Facility for interim underwater storage. 



3.1.3.3 Storage. As with Alternative 2, DOE would upgrade or increase dry fuel storage 

capacity at the INEL as required.  DOE would complete the Fuel Storage Area increased Rack
Capacity project in 1997.  Coupled with stringent fuel management and, if necessary, tempo
storage of some aluminum fuel in stainless steel racks, this project would allow the Fuel 
to accept all of the project spent nuclear fuel receipts until the Additional Increased Ra
project would be completed in 2001.  The Additional Increased Rack Capacity project would 
Fuel Storage Area to accept the projected spent nuclear fuel receipts until the Dry Fuels 
Facility project would become available in 2005.  The INEL would receive the Fort St. Vrai
nuclear fuel in the Irradiated Fuel Storage Facility on a space-available basis or in the 
in the Dry Fuels Storage Facility.  Modifications to the Irradiated Fuel Storage Facility 
equipment would be necessary to accept the new Fort St. Vrain shipping casks. 
    DOE would continue to use the Underground Storage Facility and the Irradiated Fuel Sto
Facility for current inventory and for transfers of other fuel inventories based on safety
Based on these safety analyses, upgrades would be limited to those required for facility s
improvements and for making transfers safely. 

3.1.3.4 Research and Development. Spent nuclear fuel research and development would 

continue as planned, with the construction of a Technology Development Facility.  The 
Electrometallurgical Process Demonstration Project at Argonne National Laboratory - West F
Facility would continue.  In addition, Argonne National Laboratory would implement the EBR
Blanket Processing project under this alternative.  The Dry Fuels Storage Facility would d
demonstrate technology for the dry storage of selected DOE highly enriched uranium fuels.

3.1.3.5 Naval-Type Fuel Examination. The practice of transporting spent nuclear fuel from 

naval reactors to the Expended Core Facility at the INEL would resume.  After an examinati
would transfer such fuel to the Idaho Chemical Processing Plant for interim storage pendin
disposition.  Under this alternative, the Naval Nuclear Propulsion Program would complete 
Expended Core Facility Dry Cell Construction project. 

3.1.4 Alternative 4: Regionalization 

    This alternative assumes that DOE would base the spent nuclear fuels shipped between D
and the receipt of fuels from other locations primarily on either geography or fuel type. 
offers two options for the redistribution of existing and new spent nuclear fuel: 
    -   Option 4a assumes that DOE would base the spent nuclear fuels shipped between DOE 
        and the receipt of fuels from other locations at the INEL, Hanford Site, or the Sa
        River Site primarily on fuel type. 
         
    -   Option 4b assumes that DOE would base the spent nuclear fuels shipped between DOE 
        and the receipt of fuels on geography.  There would be a single western site at ei
        Hanford Site, INEL or Nevada Test Site.  Option 4b(1) in which the INEL is the wes
        regional site is essentially the same as Alternative 5b.  Option 4b(2) in which IN
        SNF to another western regional site is the same as Alternative 5a. 
         

3.1.4.1 Transportation. Under option 4a, the INEL would receive all Zircaloy- and 

stainless-steel-clad spent nuclear fuel.  This redistribution would optimize DOE spent nuc
management. 
    The spent nuclear fuel inventory involved under option 4a would be greater than those 
Alternative 1, 2, or 3 because this alternative assumes that the INEL would manage its pre
inventory plus the following additional spent nuclear fuels (see Table 3-3) prior to stabi
disposal: 
    -   Naval-type spent nuclear fuel 
         
    -   All spent nuclear fuel except aluminum-clad fuel and Hanford spent nuclear fuel 
         
    -   All Training Reactor Isotopics General Atomics spent nuclear fuels from the Hanfor
         



    -   Fort St. Vrain spent nuclear fuel from Public Service of Colorado 
         
    -   Special case commercial pressurized water reactor and boiling water reactor spent 
        fuel from the DOE facility in West Valley, New York 
         
    Under option 4b(1), DOE would regionalize all western DOE SNF at the INEL.  DOE would
transport all spent nuclear fuel at other western sites to the INEL.  Because the fuel inv
alternative would be within 15 percent of that for Alternative 5b, analyses for this optio
assume that environmental impacts would be the same as those for as Alternative 5b - Centr
INEL. 
    Under option 4b(2), DOE would regionalize all western DOE SNF at either the Nevada Tes
or Hanford Site.  DOE would transport spent nuclear fuel at the INEL to the selected weste
such, this option would be the same as Alternative 5a - Centralization at Other DOE Sites.

3.1.4.2 Stabilization. DOE would stabilize the spent nuclear fuels it would retain at the INEL 

as planned for Alternative 3, with the construction of such new facilities as a canning an
characterization facility and the Dry Fuels Storage Facility.  Options 4a and 4b(1) would 
facility for the receipt and storage of spent nuclear fuel, while option 4b(2) would requi
capabilities for shipping spent nuclear fuel.  For spent nuclear fuel that the INEL would 
regional sites, the receiving site would perform any stabilization beyond that required fo
transportation. 

3.1.4.3 Storage. Under option 4a, DOE would increase dry storage capacity and undertake 

facility upgrades similar to those described for Alternative 3, with replacements and addi
appropriate.  Under option 4b(1), DOE would increase dry storage capacity and undertake fa
upgrades similar to those described for Alternative 5b, with replacements and additions as
Option 4b(2) would not require increased storage capacity and, therefore, there would be n
upgrades. 

3.1.4.4 Research and Development. As with Alternative 3, this alternative would include 

the continuation of activities related to the treatment of spent nuclear fuel, including r
development (e.g., Electrometallurgical Process Demonstration Project), and the constructi
Dry Fuels Storage Facility.  DOE would initiate pilot programs as needed to support future
on spent nuclear fuel management and disposition.  DOE would use historic data on spent nu
to provide the bounding case for a determination of the impacts associated with potential 
activities. 

3.1.4.5 Naval-Type Fuel Examination. Under options 4a and 4b(1), the transportation of 

spent nuclear fuel from naval reactors to the Expended Core Facility at the INEL would res
with Alternative 1, under option 4b(2) DOE would phase out shipments of naval-type spent n
to the INEL and would phase out the Expended Core Facility. 

3.1.5 Alternative 5: Centralization 

    Under this alternative, DOE would send all current and future spent nuclear fuel inven
both DOE and the Naval Nuclear Propulsion Program to one DOE site for interim storage unti
disposition. 
    The two options under Alternative 5 encompass the extreme ranges of spent nuclear fuel
inventories that DOE could store at the INEL (i.e., all or none of the inventory).  Under 
DOE would ship the INEL spent nuclear fuel inventory off the site to the Hanford Site, the
River Site, the Nevada Test Site, or the Oak Ridge Reservation.  Under option 5b, DOE woul
existing spent nuclear fuel to the INEL. 
    This alternative would bound the maximum number of spent nuclear fuel-related actions 
could reasonably undertake at any site.  DOE would have to build new facilities at the sel
accommodate the increased inventories.  Shipments of spent nuclear fuel to the sites not s
centralized destination would continue as an interim action pending the construction of ne
storage and examination facilities at the selected site.  DOE would then transfer all spen
the selected site, and the other sites would close their spent nuclear fuel facilities.  B



ship spent nuclear fuel from the originating site, it would characterize and can all spent
necessary. 
    The locations from which spent nuclear fuel would originate, in addition to the Hanfor
Savannah River Site, would include Argonne National Laboratory - East, Babcock and Wilcox,
Brookhaven National Laboratory, General Atomics, Los Alamos National Laboratory, Oak Ridge
National Laboratory, Sandia National Laboratories, West Valley, and Fort St. Vrain.  This 
would also include fuel that might be returned to the United States following irradiation 
    This alternative would include activities related to the treatment of spent nuclear fu
research and development and pilot programs to support future decisions on its disposition
would use historic data on spent nuclear fuel to provide a foundation case for determining
associated with potential pilot program activities. 

3.1.5.1 Alternative 5a - Centralization at Other DOE Sites. 

3.1.5.1.1 Transportation - This option assumes that the INEL would consolidate and 

prepare all existing and projected onsite spent nuclear fuel for shipment to another DOE f
Hanford Site, the Savannah River Site, the Nevada Test Site, or Oak Ridge. 

3.1.5.1.2 Stabilization - The DOE would construct a canning and characterization facility 

at the Idaho Chemical Processing Plant to accept the different types of INEL spent nuclear
various shipping casks and storage containers, and to stabilize these fuel types before th
the selected DOE facility. 

3.1.5.1.3 Storage - As in Alternative 1, DOE would complete the CPP-603 Underwater 

Fuel Storage Facility pool inventory transfer to existing dry storage facilities by 2000.
DOE would not 
build the Dry Fuels Storage Facility.  DOE would then close all spent nuclear fuel-related
the INEL with the exception of those in direct support of operating reactors, such as the 
Reactor canal or the Argonne National Laboratory-West Hot Fuel Examination Facility and Fu
Facility.  This closure would require the establishment of a major surveillance and mainte
operation until DOE determined the disposition of these facilities.  The timeframe for clo
depend on the following factors: 
    -   The time necessary to stabilize the spent nuclear fuel in the CPP-603 Underwater F
        Storage Facility 
         
    -   The time necessary for the selected DOE site to prepare facilities qualified to ac
        nuclear fuel 
         
    -   The time necessary for the procurement and licensing of shipping containers that w
        compatible with the selected receiving DOE site 
         
    The spent nuclear fuel inventory that DOE would export off the INEL site for Alternati
the same quantity listed for Alternative 1 (see Table 3-3). 

3.1.5.1.4 Research and Development - Under this option there would be a phaseout of 

all research and development activities, although the Electrometallurgical Process Demonst
Project would continue at the Argonne National Laboratory - West Fuel Cycle Facility (but 
stabilize only spent nuclear fuel currently on the site). 

3.1.5.1.5 Naval-Type Fuel Examination - As with Alternative 1, DOE would phase out 

shipments of naval-type spent nuclear fuel to the INEL and would phase out the Expended Co
Facility. 

3.1.5.2 Alternative 5b - Centralization at the INEL. 

3.1.5.2.1 Transportation - This option assumes that the INEL would receive all DOE and



naval-type spent nuclear fuel (see Table 3-3). 

3.1.5.2.2 Stabilization - The Hanford Site, the Savannah River Site, and other DOE 

facilities would stabilize as necessary, spent nuclear fuel for safe transportation to the
Processing Plant. 
The Hanford Site, the Savannah River Site, and other DOE facilities would procure 
an undetermined number of additional casks and install cask handling equipment as necessar
would complete an expanded Dry Fuels Storage Facility at the INEL, which would include a n
Canning and Characterization Facility similar to that described for Alternative 3.  This f
if needed, repackage the spent nuclear fuel into compatible canisters for dry storage.   O
facility projects would be the same as those described for Alternative 3.  In addition, DO
stabilizing for safe storage all complex-wide spent nuclear fuel, as necessary, in existin
Idaho Chemical Processing Plant.  Upgrades and new facilities would be necessary to suppor
term fuel stabilization for ultimate disposition; this would address criticality (unplanne
uncontrolled nuclear fission) concerns about the disposal of spent nuclear fuel in a poten
repository. 

3.1.5.2.3 Storage - Projects and activities for storage of spent nuclear fuel would be similar 

to those described for Alternative 3, except that accelerated schedules for the Increased 
and Additional Increased Rack Capacity projects would be necessary to accommodate the incr
fuel receipts. 
In addition, the schedule for the Dry Fuel Storage Facility project would have to be 
accelerated and its scope expanded.  For example, the Increased Rack Capacity project may 
completed in late 1996, the Additional Increased Rack Capacity project may have to be comp
late 1998, and the Expanded Dry Fuels Storage Facility project may have to be completed in
the Expanded Dry Fuels Storage Facility would become available even earlier, it could elim
need for the Additional Increased Rack Capacity project. 

3.1.5.2.4 Research and Development - DOE would conduct maximum spent nuclear 

fuel research and development under this option. 
As with Alternative 4, the Electrometallurgical 
Process Demonstration Project would continue at the Argonne National Laboratory - West. 

3.1.5.2.5 Naval-Type Fuel Examination - Similar to Alternative 3, the practice of 

transporting spent nuclear fuel from naval reactors to the Expended Core Facility at the I
resume. 

3.2 Comparison of Alternatives 

    Chapter 5 analyzes the environmental consequences of the alternatives.  Tables 3-4 thr
summarize and compare the potential impacts associated with each alternative from the info
Chapter 5 for construction, normal operations, and accidents, respectively. 
    A review of the impacts of the alternatives, as presented in Chapter 5, indicates that
would be minimal or negligible in most areas.  Further, most areas with measurable impacts
have no appreciable differences among alternatives. 
    In general, the levels of potential impacts associated with Alternatives 1 through 4 (
would be similar because the amounts of spent nuclear fuel that DOE would manage at the IN
these alternatives would be on the same order of magnitude (e.g., 300 to 450 MTHM) and act
would extend throughout the full 40-year management period.  The lowest level of overall p
impact at the INEL would occur under Alternative 4b(2) - Regionalization by Geography (Els
and Alternative 5a - Centralization at Other DOE Sites because DOE would ship INEL spent n
fuel off the site well before the management period ended in 2035.  Alternative 5b and Alt
4b(1), under which DOE would ship all or nearly all spent nuclear fuel to the INEL, would 
greatest potential onsite impacts. 

4. AFFECTED ENVIRONMENT 
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4.1 Overview 

    Chapter 4 describes the existing environment at the Idaho National Engineering Laborat
(INEL) site and the surrounding region.  It emphasizes areas that the proposed spent nucle
management alternatives could affect.  The information in this chapter provides the existi
environmental conditions against which the Department of Energy (DOE) can measure the pote
environmental effects of the alternatives.  It supports the assessment of the potential en
consequences that Chapter 5 discusses.  DOE used the discussion of the Affected Environmen
Volume 2 of this EIS as input for this chapter. 

4.2 Land Use 

    The INEL site encompasses 570,914 acres (2,310.4 square kilometers) in Butte, Bingham,
Jefferson, Bonneville, and Clark Counties, Idaho.  This section describes existing land us
and in the surrounding region, and land use plans and policies applicable to the surroundi

4.2.1 Existing and Planned Land Uses at the INEL 

    Categories of land use at the INEL include facility operations, grazing, general open 
infrastructure such as roads.  Facility operations include industrial and support operatio
with energy research and waste management activities (DOE also conducts such activities at
Falls facilities).  In addition, DOE uses INEL land for recreation and environmental resea
with the designation of the INEL as a National Environmental Research Park. 
    Much of the INEL is open space that DOE has not designated for specific uses.  Some of
open space serves as a buffer zone between INEL facilities and other land uses.  Facilitie
operations use about 2 percent of the total INEL site area (11,400 acres or 46 square kilo
Public access to most facility areas is restricted.  Approximately 6 percent of the INEL, 
32,985 acres (133.5 square kilometers), is devoted to public roads and utility rights-of-w
the site.  Recreational uses include public tours of general facility areas and the Experi
Reactor-I (a National Historic Landmark), and controlled hunting, which is generally restr
0.5 mile (0.8 kilometer) inside the INEL boundary. 
    Cattle and sheep grazing occupies between 300,000 and 350,000 acres (1,200 and 1,400 s
kilometers).  The U.S. Sheep Experiment Station uses a 900-acre (3.6-square-kilometer) por
land, at the junction of Idaho State Highways 28 and 33, for a winter feed lot for approxi
sheep.  Grazing is not allowed within 2 miles (3.2 kilometers) of any nuclear facility and
possibility of milk contamination by long-lived radionuclides, dairy cattle are not permit
The Department of the Interior's Bureau of Land Management grants and administers rights-o
grazing permits.  Figure 4.2-1 shows selected land uses at the INEL and in the surrounding
  Figure 4.2-1  Selected land uses at the INEL and in the surrounding region. The INEL sit
568.3 square kilometers in the eastern and southern portions of the INEL site) and the Big
Resource Area (430,499 acres or 1,742 square kilometers in the central and western portion
Bureau of Land Management administers both of these areas.  Under Resource Management Plan
Bureau manages portions of these Resource Areas for grazing and wildlife habitat.  No mine
exploration or development is allowed on INEL land. 
    DOE land use plans and policies applicable to the INEL include the INEL Institutional 
Fiscal Year 1994 - 1999 (DOE-ID 1993c) and the INEL Technical Site Information Report (DOE
1993a).  The Institutional Plan provides a general overview of INEL facilities, outlines s
program directions and major construction projects, and identifies specific technical prog
capital equipment needs.  The Technical Site Information Report presents a 20-year master 
development activities at the site.  Under the scope of these planning documents, energy r
waste management activities would continue in existing facility areas and, in some instanc
into currently undeveloped site areas.  These documents also describe environmental restor
management, and spent nuclear fuel activities.  Projected land use scenarios for the next 



include the outgrowth of current functional areas and the possible development of waterfow
ponds in existing grazing areas. 
    No onsite land use restrictions due to Native American treaty rights would exist for a
alternatives described in this EIS.  The INEL does not lie within any of the land boundari
by the Fort Bridger Treaty, and the entire INEL site is land occupied by the U.S. Departme
Energy.  Therefore, the provisions in the Fort Bridger Treaty that allows the Shoshone-Ban
Indians to hunt on unoccupied lands of the United States do not apply to the INEL site. 

4.2.2 Existing and Planned Land Use in Surrounding Areas 

The Federal government, the State of Idaho, and private parties own the lands surrounding 
site.  Land uses on Federally owned land consist of grazing, wildlife management, range la
and energy production, and recreational uses.  State-owned lands are used for grazing, wil
management, and recreational purposes.  Privately owned lands are used primarily for grazi
production, and range land. 
    Small communities and towns near the INEL boundaries include Mud Lake to the east; Arc
Butte City, and Howe to the west; and Atomic City to the south.  The larger communities of
Falls, Rexburg, Blackfoot, and Pocatello and Chubbock are to the east and southeast of the
The Fort Hall Indian Reservation is to the southeast of the INEL.  Recreation and tourist 
the region around the INEL include the Craters of the Moon National Monument, Hell's Half 
Wilderness Study Area, Black Canyon Wilderness Study Area, Camas National Wildlife Refuge,
Market Lake State Wildlife Management Area, North Lake State Wildlife Management Area, 
Yellowstone National Park, Grand Teton National Park, Jackson Hole Recreation Complex, Tar
and Challis National Forests, and the Snake River.  
    Lands surrounding the INEL site are subject to Federal and state planning laws and reg
Federal rules and regulations that require public involvement in their implementation gove
for and use of Federal lands and their resources.  Land use planning in the State of Idaho
from the Local Planning Act of 1975 (State of Idaho Code 1975).  Because the State current
land use planning agency, the Idaho legislature requires each county to adopt its own land
and zoning guidelines.  County plans that are applicable to lands bordering the INEL site 
Clark County Planning and Zoning Ordinance and Interim Land Use Plan (Clark County 1994);
Bonneville County Comprehensive Plan (Bonneville County 1976); Bingham County Zoning Ordin
and Planning Handbook (Bingham County 1986); Jefferson County Comprehensive Plan (Jefferso
County 1988); and Butte County Comprehensive Plan (Butte County 1992).  Land use planning 
INEL facilities within the Idaho Falls city limits is subject to Idaho Falls planning and 
restrictions (City of Idaho Falls 1989, 1992). 
    All county plans and policies accept development adjacent to previously developed area
minimize the need to extend infrastructure improvements and to avoid urban sprawl.  Becaus
INEL is remote from most developed areas, INEL lands and adjacent areas are not likely to 
residential and commercial development; no new development is planned near the INEL site. 
However, DOE expects recreational and agricultural uses to increase in the surrounding are
response to greater demand for recreational areas and the conversion of range land to crop

4.3 Socioeconomics 

    This section presents a brief overview of current socioeconomic conditions within a re
influence where approximately 97 percent of the INEL workforce lived in 1991 (DOE-ID 1991)
INEL region of influence is a seven-county area comprised of Bingham, Bonneville, Butte, C
Jefferson, Bannock, and Madison Counties.  The region of influence also includes the Fort 
Reservation and Trust Lands (home of the Shoshone-Bannock Tribes) in Bannock, Bingham, Car
and Power Counties. 

4.3.1 Employment 

    Historically, the regional economy has relied predominantly on natural resource use an
extraction.  Today, farming, ranching, and mining remain important components of the regio
economy.  Idaho Falls is the retail and service center for the region of influence, and Po
evolved into an important processing and distribution center and site of higher education 

4.3.1.1 Region. The labor force in the region of influence increased from 92,159 in 1980 to 

104,654 in 1991, an average annual growth rate of approximately 1.2 percent.  In 1991 the 



influence accounted for approximately 18 percent of the total state labor force of 504,000
(ISDE 1992).  As listed in Table 4.3-1, the projected labor force in the region of influen
108,667 by 1995. 
    Unemployment rates varied considerably among the counties of the region of influence i
ranging from 2.6 percent in Clark County to 6.3 percent in Bannock and Bingham Counties.  
1980 the average annual unemployment rate for the region has ranged from 5.3 percent in 19
8.3 percent in 1983.  In 1991 the average annual unemployment rate for the region of influ
5.5 percent compared to the statewide average of 6.2 percent (ISDE 1992). 
    Employment in the region of influence increased from 86,261 in 1980 to 98,898 in 1991,
average annual growth rate of approximately 1.3 percent.  As listed in Table 4.3-1, employ
projected to increase to 101,450 by 1995. 
Table 4.3-1.  Projected labor force, employment, and population for the INEL region of inf
1995-2004. 
              1995      1996      1997      1998      1999      2000      2001      2002  
Labor Force   108,667   109,607   110,547   111,487   112,427   113,367   114,308   115,24
Employment    101,450   102,328   103,205   104,083   104,960   105,838   106,716   107,59
Population    247,990   251,518   255,096   258,726   262,406   266,140   268,667   271,21
Source:  ISDE (1992); SAIC (1994); ISDE (1991); ISDE (1986). 

4.3.1.2 Idaho National Engineering Laboratory. INEL plays a substantial role in the 

regional economy.  During Fiscal Year 1990, INEL directly employed approximately 
11,100 personnel, accounting for almost 12 percent of total regional employment.  The esti
population directly supported by INEL employment was approximately 38,000 persons, or 17 p
of the total regional population.  The major employers at INEL are DOE-ID, DOE-ID contract
Argonne National Laboratory-West, and the Naval Reactors Facility (see Figure 4.3-1).  In 
total direct INEL employment was approximately 11,600 jobs (DOE-ID 1994).  Projections as 
January 1995 indicate that the total number of jobs at INEL will decrease to approximately
Fiscal Year 1995 and to approximately 7,250 in Fiscal Year 2004 (Tellez 1995).  Projected 
in INEL employment are primarily related to contractor consolidation, which accounts for 6
of the projected losses between Fiscal Year 1994 and Fiscal Year 2004, and to reduced acti
Naval Reactors Facility, which accounts for 33 percent of the projected job losses.  Contr
at DOE-ID resulted in the consolidation of several contracts under one contract.  The cons
eliminated redundant administrative activities previously performed by each individual con
offered early retirement or other options to impacted INEL contractor employees. 

4.3.2 Population and Housing 

4.3.2.1 Population. From 1960 to 1990, population growth in the region of influence 

mirrored statewide growth.  During this period, the region's population increased at an av
rate of approximately 1.3 percent, while the growth rate for the State was 1.4 percent.  B
and 1990, population growth in the region of influence approximately equaled that of the S
average growth rate of 0.6 percent per year.  The region of influence had a 1990 populatio
219,713, which comprised 22 percent of the total State population of 1,006,749.  Based on 
and employment trends, the population in the region of influence will reach approximately
248,000 persons by 1995 (Table 4.3-1).   
  Figure 4.3-1.  Historic and projected employment at the Idaho National Engineering Labor
    In 1990, the most populous counties were Bannock and Bonneville, which together contai
over 60 percent of the seven-county total (Figure 4.3-2).  Butte and Clark were the least 
the counties in the region of influence.  The largest cities in the region of influence ar
Idaho Falls, with 1990 populations of approximately 46,000 and 44,000, respectively.  In 1
Fort Hall Indian Reservation and Trust Lands contained 5,113 residents, most of whom (52 p
resided in Bingham County. 

4.3.2.2 Housing. Bonneville and Bannock Counties (which respectively include the cities of 

Idaho Falls and Pocatello) provided 67 percent of the 73,230 year-round housing units in t
influence in 1990 (see Table 4.3-2).  Of this number, approximately 70 percent were single
units, 17 percent were multifamily units, and 13 percent were mobile homes.  Most of the m
units (75 percent) were in Bonneville and Bannock Counties.  About 29 percent of the occup
housing units in the region were rental units and 71 percent were homeowner units (USBC 19
    The median value of owner-occupied housing units ranged from $37,300 in Clark County t



$68,700 in Madison County, and median monthly rents ranged from $243 in Butte County to $3
Bonneville County.  In 1990, there were 1,510 occupied housing units on the Fort Hall Indi
Reservation and Trust Lands (USBC 1992) and a vacancy rate of 14 percent. 

4.3.3 Community Services 

    This assessment considers the following selected community services in the region of i
public schools, law enforcement, fire protection, hospital services, and solid waste dispo
Table 4.3-3 summarizes pertinent characteristics of these services for the region of influ
    Seventeen public school districts and three nonpublic schools provide educational serv
about 58,000 children in the region of influence. Of these students, about 6,500 were dep
INEL-related employees.  During the 1990-1991 academic year, most public school districts 
average of $3,000 to $4,000 per student annually.  Higher education in the region is provi
University of Idaho, Idaho State University, Brigham Young University, Ricks College, and 
Eastern Idaho Technical College. 
    Seven county sheriff's offices, 12 city police departments, and the Idaho State Police
enforcement services in the region.  There was a total of 479 sworn officers and 100 other
  Figure 4.3-2.  Historic and projected total population for the counties of the region of
Table 4.3-2.  Number of housing units, vacancy rates, median house value, and median month
by county and region of influence.   
             Homeowner housing units                              Rental units  
County       Number of   Vacancy rates   Median value             Number         Vacancy r
             units                       ($)                      of units                
                                                                                          
Bannock      16,447      2.4             53,300                   7,467          10.3     
Bingham      9,010       2.0             50,700                   2,955          9.2      
Bonneville   17,707      1.9             63,700                   7,375          6.2      
Butte        780         4.6             41,400                   302            16.2     
Clark        177         1.7             37,300                   114            9.6      
Jefferson    4,000       2.0             54,300                   992            4.1      
Madison      3,522       1.3             68,700                   2,392          2.8      
Region of                                                                                 
influence    51,674      2.1             -                        21,556         4.6      
a.  Source:  USBC (1992). 
enforcement personnel in 1991, more than 59 percent of whom served Bannock and Bonneville
Counties. 
    Eighteen fire districts in the region of influence operate 30 fire stations staffed by
approximately 300 volunteer firefighters.  Bingham, Bonneville, Butte, Clark, and Jefferso
which surround the INEL, have developed emergency plans to be implemented in the event of 
radiological or hazardous materials emergency.  Each emergency plan identifies facilities 
extremely hazardous substances and defines transportation routes for these substances.  Th
plans also include procedures for notification and response, listings of emergency equipme
facilities, evacuation routes, and training programs. 
    Eight hospitals serve the region of influence with more than 900 licensed beds and a c
nearly 128,000 patient-days per year.  Occupancy rates range from 22.0 to 61.7 percent in 
(IDHW 1990).  County governments and the Blackfoot, Dubois, Idaho Falls, and Pocatello fir
departments provide regional ambulance services.  A private ambulance company serves resid
Butte County.  Four quick-response units, two medical helicopters, and two clinics special
emergency medical services also serve the region of influence (Hardinger 1990; U.S. West D
1992). 
Table 4.3-3.  Summary of public services available in the region of influence.   
                                               County  
Public Service                                 Bannock   Bingham   Bonneville   Butte   Cl
Schools                                                                                   
   Number of public school districts           2         5         3            1       1 
   Total enrollment                            15,455    11,311    17,896       765     16
   Number of INEL-related students (excluding  485       1,532     4,040        301     5 
   military) 
Health Care Delivery                                                                      
   Number of hospitals                         3         2         1            1       0 
   Number of licensed beds                     309       238       311          4       -
Law Enforcement                                                                           
   Number of sworn law enforcement officers    151       65        143          4       2 
   Total personnel per 1000 population         2.5       2.0       2.2          1.3     6.



Fire Protection                                                                           
   Number of fire stations                     9         7         6            2       1 
   Number of firefighters                      166       96        121          15      7 
   Number of firefighting vehicles             37        25        24           3       1 
Municipal Solid Waste Disposal                                                            
   Number of landfills meeting EPAb regulations1c        3d        1e           2       0f
   Expected lifespan in years                  30        3-6       50           30      -
a.  Source:  IDE (1991); IDHW (1990); IDLE (1991); Kouris (1992a); and Kouris (1992b). 
b.  EPA = U.S. Environmental Protection Agency. 
c.  Fort Hall Mine Landfill is being redesigned to meet EPA standards. 
d.  Aberdeen Landfill may close due to noncompliance with EPA standards. 
e.  A new landfill is replacing Bonneville County Landfill. 
f.  Madison and Clark Counties are evaluating a regional landfill for use after 1993. 
    Municipal solid waste generated in the region of influence is transported to county la
1992, twelve landfills served the region of influence.  Four landfills (one each in Bannoc
Jefferson, and Madison Counties) will close without replacement before reaching their plan
capacity due to noncompliance with new Environmental Protection Agency standards (CFR 1991

4.3.4 Public Finance 

    In Fiscal Year 1991, total county revenues for the region of influence amounted to app
$90 million (see Table 4.3-4).  County governments receive most of their revenues from tax
intergovernmental transfers.  In 1991 the total assessed value of taxable property in the 
influence was about $4.5 billion.  In addition to property tax revenues, local governments
counties) also receive revenue from sales tax disbursements and revenue-sharing programs. 
sources provide approximately 60 to 85 percent of the total revenues received by each coun
Table 4.3-4.  Total revenues and expenditures by county, Fiscal Year 1991.   
County                Total                 Total   
                      revenues ($)          expenditures ($)  
Bannock               16,232,274            14,216,708  
Bingham               11,434,200            10,708,011  
Bonnevilleb           50,186,650            51,850,100  
Butte                 1,417,684             1,397,012  
Clark                 1,236,849             1,086,379  
Jefferson             4,408,236             4,566,074  
Madison               5,249,432             5,662,080  
Seven-county region   90,165,325            89,486,364 
a. Sources:  Ghan (1992); Bingham County (circa 1992); McFadden (circa 1992); Swager & Swa
   (1992a); Swager & Swager (1992b); Draney, Searle, and Associates (1992); Schwendiman &
   Sutton (1992). 
b. Bonneville County's financial statements and total revenue data include special account
   schools, cities, cemeteries, fire districts, ambulance districts, and other special acc
   other county budgets.  The majority of intergovernmental revenue is used to fund these 
    Although DOE as a Federal agency is exempt from paying state or local taxes, INEL empl
and contractors are not.  In 1992, INEL employees paid an estimated $60 million in Federal
withholding tax and $24 million in state withholding tax.  
    In 1991 the major categories of county government expenditures were general government
services, 27 percent; road maintenance, 18 percent; public safety, 16 percent; health and 
programs, 16 percent; sanitation and public works, 9 percent; debt service, 3 percent; tru
2 percent; and other expenditures, 9 percent. 

4.4 Cultural Resources 

    This section discusses cultural resources at the INEL, including prehistoric and histo
archeological sites and historic sites and structures, and traditional resources that are 
religious importance to local Native Americans.  It also discusses paleontological localit
INEL site. 

4.4.1 Archeological Sites and Historic Structures 

    As summarized in the INEL Draft Management Plan for Cultural Resources (Miller 1992), 
INEL contains a rich and varied inventory of cultural resources.  This includes fossil loc



provide an important paleontological context for the region and the many prehistoric arche
sites that are preserved within it.  These latter sites, including campsites, lithic works
hunting blinds, among others, are also an important part of the INEL inventory because the
information about the activities of aboriginal hunting and gathering groups who inhabited 
approximately 12,000 years.  In addition, archeological sites, pictographs, caves, and man
features of the INEL landscape are also important to contemporary Native American groups f
historic, religious, and traditional reasons.  Historic sites, including the abandoned tow
Powell/Pioneer, a northern spur of the Oregon Trail known as Goodale's Cutoff, many small
homesteads, irrigation canals, sheep and cattle camps, and stage and wagon trails, documen
the area during the late 1800s and early 1900s.  Finally, the many scientific and technica
inside the INEL boundaries have preserved important information on the historic developmen
nuclear science in America. 
    To date, more than 100 cultural resource surveys have been conducted over approximatel
4 percent of the area on the INEL site.  These surveys, most of which have occurred near m
facility areas, have identified 1,506 archeological resources, including 688 prehistoric s
sites, 753 prehistoric isolates, and 27 historic isolates (Miller 1992; Gilbert and Ringe 
numbers do not include architectural properties associated with the creation and operation
Until formal significance evaluations (archeological testing and historic records searches
completed, all cultural sites in this inventory are considered to be potentially eligible 
the National Register of Historic Places.   However, all the isolates have been categorize
to meet eligibility requirements (Yohe 1993). 
    Due to the relatively high density of prehistoric sites on the INEL and the need to co
resources during Federal undertakings, DOE has sponsored a preliminary study, which result
development of a predictive model, to identify areas where densities of sites are highest 
potential impacts to significant archeological resources, as well as costs of compliance, 
correspondingly (Ringe 1993).  This information provides guidance for INEL project manager
selection of appropriate areas for new construction.  However, it does not take the place 
that are required by the National Historic Preservation Act before ground-disturbing proje
(NHPA 1966 as amended). 
    The predictive model, constructed using a multivariate statistical technique on enviro
variables associated with areas with and without sites, indicates that prehistoric cultura
appear to be concentrated in association with certain definable physical features of the l
context, very high densities of resources are likely to occur along the Big Lost River and
atop buttes, and within craters and caves.  The Lemhi Mountains, the Lake Terreton basin, 
mile- (2,800-meter-) wide zone along the edge of local lava fields probably contain a fair
density of sites.  Within the extensive flows of basaltic lava and along the low foothills
Mountains, site density is classified as moderate, and the lowest density of prehistoric r
probably occurs in the floodplain of the Big Lost River and the alluvial fans emerging fro
Creek Valley, in the sinks, and in the recent Cerro Grande lava flow.  However, a classifi
or medium density does not eliminate the possibility that significant resources exist in t
Although the predictive model has not been tested, it is useful as a planning guide for de
most likely to contain archeological resources based on past surveys. 
    Although there has been no systematic inventory of historically significant facilities
with the creation and operation of the INEL, a preliminary study indicated that all INEL f
require evaluation (Braun et al. 1993).  The Experimental Breeder Reactor-I is a National 
Landmark listed in the National Register of Historic Places.  To date, however, few of the
properties have been formally evaluated for eligibility to the National Register.  Memoran
Agreement between DOE, the Idaho State Historic Preservation Office, and the National Advi
Council on Historic Preservation establish that certain structures at Test Area North (DOE
Auxiliary Reactor Area (DOE 1993a) are eligible for nomination, and outline specific techn
preserving the historic value of the areas in conformance with the requirements of the His
American Building Survey and the Historic American Engineering Record.  Other facilities o
INEL site are likely to require similar efforts if DOE schedules them for major modificati
demolition, or abandonment. 

4.4.2 Native American Cultural Resources 

    Because Native American people believe the land is sacred, the entire INEL reserve is 
important to them.  Cultural resources, to the Shoshone-Bannock peoples, include all forms
traditional lifeways and usage of all natural resources.  This includes not only prehistor
sites, which are important in a religious or cultural heritage context, but also features 
landscape, air, plant, water, or animal resources that might have special significance.  T
may be affected by changes in the visual environment (construction, ground disturbance, or
introduction of a foreign element into the setting), dust particles, or by contamination. 



the INEL is included within a large territory once inhabited by and still of importance to
Shoshone-Bannock Tribes.  Plant resources used by the Shoshone-Bannock Tribes that are loc
or near the INEL site are listed in Table 4.4-1.  Areas significant to the tribes would in
buttes, wetlands, sinks, grasslands, juniper woodlands, Birch Creek, and the Big Lost Rive
    Five Federal laws prompt consultation between Federal agencies and Indian Tribes:  the
Environmental Policy Act (NEPA 1969), the National Historic Preservation Act (NHPA 1966 as
amended), the American Indian Religious Freedom Act (AIRFA 1978), the Archeological Resour
Protection Act (ARPA 1979), and the Native American Graves Protection and Repatriation Act
(NAGPRA 1990).  In accordance with these directives and in consideration of its Native Ame
Policy (DOE 1990a and DOE 1992a), DOE is developing procedures at the INEL for consultatio
coordination with the Shoshone-Bannock Tribes of the Fort Hall Reservation.  DOE has commi
additional interaction and exchange of information with the Shoshone-Bannock Tribes, and h
outlined this relationship in a formal Working Agreement with these tribes (DOE 1992c).  I
the Cultural Resources Management Plan for the INEL (Miller 1992) and the curation agreeme
permanent storage of archaeological materials will be completed by June 1996.  The Cultura
Resources Management Plan will define procedures for involving the tribes during the plann
of project development and the curation agreement will provide for the repatriation of bur
accordance with NAGPRA. 

4.4.3 Paleontological Resources 

    There are 31 known fossil localities at the INEL site.  Available information suggests
region has relatively abundant and varied paleontological resources.  Preliminary analyses
Table 4.4-1.  Plants used by the Shoshone-Bannock tribes that are located on or near the I
Plant Family       Type of Use                   Location                          Abundan
                                                                                     
Desert Parsley     medicine, food                scattered over site               common 
Milkweed           food, tools                   roadsides                         scatter
Sagebrush          medicine, tools               throughout the site               common,
Balsamroot         food, medicine                around buttes                     common 
Thistle            food                          scattered throughout site         common 
Gumweed            medicine                      disturbed areas                   common 
Sunflower          medicine, food                roadside                          common 
Dandelion          food, medicine                throughout site                   common 
Beggar's Ticks     food                          disturbed areas throughout site   common,
Tansymustard       food, medicine                disturbed areas                   common 
Cactus             food                          throughout the site               common,
Honeysuckle        food, tools                   Big Southern Butte                common 
Goosefoot          food                          throughout site                   common,
Russian Thistle    food                          disturbed areas throughout site   common,
Dogwood            food, medicine, tools         Webb Springs, Birch Creek         common 
Juniper            medicine, food, tools         throughout site                   common 
Gooseberry         food                          scattered throughout site         common 
Mentha arvensis    medicine                      Big Lost River                    uncommo
Wild onion         food, medicine, dye           throughout site                   common 
Caloehortus spp.   food                          buttes                            common 
Fireweed           food                          throughout site                   common 
Pine               food, tools, medicine         Big Southern Butte                common 
Douglas Fir        medicine                      Big Southern Butte                common 
Plantain           medicine, food                throughout site                   uncommo
Wildrye            food, tools                   throughout site                   common,
Indian Ricegrass   food                          throughout site                   common,
Bluegrass          food, medicine                throughout site                   common,
Serviceberry       food, tools, medicine         buttes                            common 
Chokeberry         food, medicine, tools, fuel   buttes                            common 
Wood's Rose        food, smoking, medicine,      Big Lost River, Big               common,
                   ritual                        Southern Butte  
Red Raspberry      food, medicine                Big Southern Butte                uncommo
Willow             medicine                      throughout site in moist areas    common 
Coyote Tobacco     smoking, medicine             Big Lost River, Webb Springs      uncommo
Cattail            food, tools                   sinks, outflow from facilities    uncommo
Source:  Andersen et al. (1995). 
these materials are most likely to occur in association with archeological sites; in areas
in deposits of the Big Lost River, Little Lost River, and Birch Creek; in deposits of Lake



playas; in some wind and sand deposits; and in sedimentary interbeds or lava tubes within 
flows (Miller 1992). 

4.5 Aesthetic and Scenic Resources 

4.5.1 Visual Character of the INEL Site 

    The Bitterroot, Lemhi, and Lost River mountain ranges border the INEL site on the nort
west.  Persons can see volcanic buttes near the southern boundary of the INEL from most lo
the site and from the Fort Hall Reservation.  Most of the INEL site consists of open undev
covered predominantly by large sagebrush and grasslands (see Section 4.9).  Pasture and ir
farmland border much of the INEL site (see Section 4.2). 
    Although the INEL has a master plan, it has not established specific visual resource s
The nine facility areas on the INEL site are generally of low density, look like commercia
industrial complexes, and are spread across the site.  Structures in the facility areas ra
from 10 feet to approximately 100 feet (3 to 30 meters).  About 90 miles (145 kilometers) 
public highway run through the INEL site (see Section 4.11).  Although many INEL facilitie
visible from these highways, most facilities are located more than 0.5 mile (0.8 kilometer
roads. 

4.5.2 Scenic Areas 

    The Craters of the Moon National Monument is about 15 miles (24 kilometers) southwest 
INEL site's western boundary.  The Monument is located in a designated Wilderness Area, wh
must maintain Class I (very high) air quality standards or minimal degradation, as defined
Clean Air Act (CAA 1990; CFR 1990; CFR 1991b).  Under Section 169a of the Clean Air Act, a
quality includes visibility and scenic view considerations. 
    Lands adjacent to the INEL under Bureau of Land Management jurisdiction are Visual Res
Management Class II areas (BLM 1984; BLM 1986), which urge preservation and retention of t
existing character of the landscape.  Lands inside the INEL boundaries are Class III and I
most lenient classes in terms of modification.  The Bureau of Land Management is consideri
Black Canyon Wilderness Study Area, which is adjacent to the INEL, for a Wilderness Area 
designation (BLM 1986); if approved, this would result in an upgrade from Visual Resource
Management Class II to a Class I. 
    Features of the natural landscape have special significance to the Shoshone-Bannock tr
visual environment of the INEL site is within the visual range of Fort Hall Reservation. 

4.6 Geology 

    This section describes the geology of the INEL and the surrounding area.  Section 4.6.
characterizes the general geology, while section 4.6.2 describes the natural resources of 
Sections 4.6.3 and 4.6.4 describe seismic and volcanic hazards, respectively. 

4.6.1 General Geology 

    The site is on the Eastern Snake River Plain (Figure 4.6-1).  The Plain forms a broad 
trending, crescent-shaped trough with low relief composed primarily of surface basaltic la
formed 1.2 million to 2,100 years ago.  The Plain features thin, discontinuous, and interb
deposits of wind-blown loess and sand; water-borne alluvial fan, lacustrine, and floodplai
sediments; and rhyolitic domes formed 1,200,000 to 300,000 years ago (Kuntz et al. 1990) 
(Figure 4.6-2).  Mountains and valleys of the Basin and Range Province, which trend north 
northwest and consist of folded and faulted rocks that are more than 70 million years old,
Plain on the north and south.  The Yellowstone Plateau bounds the Plain on the northeast. 
episode of Basin and Range faulting began 20 to 30 million years ago and continues today, 
recently associated with the October 28, 1983, Borah Peak earthquake [moment magnitude 6.9
magnitude 7.3 on the Richter scale with a resulting peak ground acceleration of 0.022 to 0
INEL (Jackson 1985)], which occurred along the Lost River fault, approximately 100 kilomet
(62 miles) from site facilities and the 1959 Hebgen Lake Earthquake, moment magnitude 7.5,
approximately 150 kilometers (93 miles) from the INEL (Figure 4.6-1). 
    The northeast-trending volcanic terrain of the Plain has a markedly different geologic
tectonic pattern than the folded and faulted terrain of the northwest-trending Basin and R



Basin and Range faults have not been observed on or across the Plain.  Four northwest-tren
volcanic rift zones, attributed to basaltic eruptions that occurred 4 million to 2,100 yea
across the Plain at the INEL (Bowman 1995; Hackett and Smith 1992; Kuntz et al. 1990). 
    The seismic characteristics of the Eastern Snake River Plain and the adjacent Basin an
Province are also different.  Earthquakes and active faulting are associated with the Basi
tectonic activity.  The Plain has historically experienced few and small earthquakes (King
Pelton et al. 1990; WCC 1992; Jackson et al. 1993). 

Figure 4.6-1. Location of INEL in context of regional geologic features. Figure 4.6-2. Lithologic logs of 
deep drill holes in the INEL area. 4.6.2 Natural Resources 

    In 1979 the INEL drilled a geothermal exploration well to 3,159 meters (10,365 feet). 
Researchers measured a temperature of 142yC (288yF) but identified no commercial quantitie
geothermal fluids (IDWR 1980).   Mineral resources include several quarries or pits inside
boundary that supply sand, gravel, pumice, silt, clay, and aggregate for road construction
maintenance, new facility construction and maintenance, waste burial activities, and ornam
landscaping cinders.  During excavations, DOE might study the gravel pits to characterize 
surficial geology of the site.  Outside the site boundary, mineral resources include sand,
pumice, phosphate, and base and precious metals (Strowd et al. 1981; Mitchell et al. 1981)
geologic history of the Plain makes the potential for petroleum production at the INEL ver

4.6.3 Seismic Hazards 

    The distribution of earthquakes at and near the INEL from 1884 to 1989 clearly shows t
Plain has a remarkably low rate of seismicity, whereas the surrounding Basin and Range has
high rate (Figure 4.6-3, WCC 1992).  The mechanism for faulting and generation of earthqua
Basin and Range is attributed to northeast-southwest directed crustal extension. 
    Several investigators have suggested hypotheses for the low rate of seismic activity w
Plain compared to the activity in both the Centennial Tectonic Belt and the Intermountain 
Belt:  
    -   Smith and Sbar (1974) and Brott et al. (1981) suggest that high crustal temperatur
        the Plain and adjacent region inside the seismic parabola (Figure 4.6-1) result in
        deformation (aseismic creep), in contrast to the brittle deformation (rock fractur
        in the Basin and Range. 
    -   Anders et al. (1989) suggest that the Plain and the adjacent region inside the sei
        parabola (Figure 4.6-1) have increased integrated lithospheric strength.  They pro
        the presence of mid-crustal basic intrusive rock strengthens the crust so that it 
        to fracture (see also Smith and Arabasz 1991). 
  Figure 4.6-3.  Earthquakes with magnitudes greater than 2.5 from 1884 to 1989. -   Parso
        and associated seismicity by altering the local tectonic stress field.  As dikes a
        volcanic rift zones, they push apart the surrounding rocks and decrease differenti
        thereby preventing earthquakes from occurring. 
    -   Anders and Sleep (1992) propose that the introduction of mantle-derived magma into
        midcrust beneath the Plain has decreased faulting and earthquakes by lowering the 
        deformation. 
    The markedly different tectonic and seismic histories of the Plain and Basin and Range
reflect the dissimilar deformational processes acting in each region.  Both regions are su
same extensional stress field (Weaver et al. 1979; Zoback and Zoback 1989; Pierce and Morg
Jackson et al. 1993); however, crustal deformation occurs through dike injection in the Pl
through large-scale normal faulting in the Basin and Range (Rodgers et al. 1990; Parsons a
Thompson 1991; Hackett and Smith 1992). 
    Major seismic hazards include the effects from ground shaking and surface deformation 
tilting).  Other potential seismic hazards (e.g., avalanches, landslides, mudslides, soil 
and soil liquefaction) are not likely to occur at the INEL because the local geologic cond
conducive to them.  Based on the seismic history and the geologic conditions, earthquakes 
moment magnitude 5.5 (and associated strong ground shaking and surface fault rupture) are 
to occur in the Plain.  However, moderate to strong ground shaking from earthquakes in the
Range can affect the INEL.  Researchers use patterns of seismicity and locations of mapped
assess potential sources of future earthquakes and to estimate levels of ground motion at 
The sources and maximum magnitudes of earthquakes that could produce the maximum levels of
motions at all INEL facilities include the following (WCC 1990; WCC 1992): 
    -   A moment magnitude 7.0 earthquake at the southern end of the Lemhi fault along the
        and Fallert Springs segments 



    -   A moment magnitude 7.0 earthquake at the southern end of the Lost River fault alon
        Arco segment 
    -   A moment magnitude 5.5 earthquake associated with dike injection in either the Arc
        Lava Ridge-Hell's Half Acre Volcanic Rift Zone and the Axial Volcanic Zone 
    -   A "random" moment magnitude 5.5 earthquake occurring in the Eastern Snake River Pl
    Figure 4.6-4 shows a facility-specific example of the relationship of the peak ground 
on the INEL to the annual frequency of occurrence of seismic events on various seismic sou
region, including the four events described above (WCFS 1993).  The curves refer specifica
site of the Idaho Chemical Processing Plant in the south-central INEL and might not apply 
other INEL areas.  Ground motion contributions from seismic sources not shown on Figure 4.
(i.e., Intermountain seismic belt and Yellowstone Region) are significantly smaller becaus
distant locations or lower estimated maximum magnitudes.  The INEL Natural Phenomena Commi
determines INEL seismic design-basis events based on studies such as those performed by Wo
Clyde Consultants (1990) and Woodward Clyde Federal Services (1993). 
    A maximum horizontal ground surface acceleration of 0.24g at the Idaho National Engine
Laboratory is estimated to result from an earthquake that could occur once every 2,000 yea
1994).  The seismic hazard information presented in this EIS is for general seismic hazard
comparisons across DOE sites.  Potential seismic hazards for existing and new facilities s
evaluated on a facility-specific basis, consistent with DOE orders, standards, and site-sp
procedures.  Section 5.15 describes the potential impacts of postulated seismic events. 

4.6.4 Volcanic Hazards 

    Volcanic hazards at the INEL can come from sources inside or outside Plain boundaries.
hazards include the effects of lava flows, ground deformation (fissures, uplift, subsidenc
earthquakes (associated with magmatic processes as distinct from earthquakes associated wi
tectonics), and ash flows or airborne ash deposits (Bowman 1995).  Most of the basalt volc
activity occurred from 4 million to 2,100 years ago in the INEL area.  The most recent and
volcanic eruption occurred 2,100 years ago at the Craters of the Moon, 25 kilometers (15 m
southwest of the INEL (Kuntz et al. 1992).  The rhyolite domes along the Axial Volcanic Zo
between 1.2 million and 300,000 years ago and have a recurrence interval of about 200,000 
Therefore, the probability of future dome formation affecting INEL facilities is very low.
  Figure 4.6-4.  Contribution of the seismic sources to the mean peak acceleration at the 
    Catastrophic Yellowstone eruptions have occurred three times in the past 2 million yea
INEL is more than 160 kilometers (70 miles) from the Yellowstone Caldera rim and high-alti
winds would not disperse Yellowstone ash in the direction of INEL.  Due to the infrequency
distance, and unfavorable dispersal, pyroclastic flows or ash fallout from future Yellowst
should not impact the INEL. 
    Basaltic lava flows and eruptions from fissures or vents might occur.  Based on a prob
analysis of the volcanic history in the Big Southern Butte area (Volcanism Working Group 1
conditional probability that basaltic volcanism would affect a south-central INEL location
2.5 y 10-5 per year (once per 40,000 years or longer), where the risk associated with Axia
Zone volcanism is greatest.  The estimated probability of volcanic impact on INEL faciliti
north, where both silicic and basaltic volcanism have been older and less frequent, is les
year (once every million years or longer).  The statistics of 116 measured INEL-area lava 
and areas were used to define the two lava flow hazard zones (Figure 4.6-5).  The hazard f
particular site within or near a volcanic zone is much lower, typically by an order of mag
more, and must be assessed on a site-specific basis (Bowman 1995). 

Figure 4.6-5. Map of the INEL showing locations of volcanic rift zones and lava flow hazard 
zones. 4.7 Air Quality 

    This section describes the air resources of the INEL site and the surrounding area.  T
discussion includes the climatology and meteorology of the region, descriptions of nonradi
radiological air contaminant emissions, and a characterization of existing and projected l
pollutants.  The analysis includes both existing facilities and those that were expected (
analysis was performed) to be operational before June 1, 1995.  Additional detail and back
information on the material presented in this section is presented in Appendix F, Section 
Volume 2. 

4.7.1 Climatology and Meteorology 



    The Eastern Snake River Plain climate exhibits low relative humidity, wide daily tempe
swings, and large variations in annual precipitation.  Average seasonal temperatures measu
INEL site range from -7.3yC (18.8yF) in winter to 18.2yC (64.8yF) in summer, with an annua
temperature of about 5.6yC (42yF).  Temperature extremes range from a summertime maximum o
39.4yC (103yF) to a wintertime minimum of -45yC (-49yF).  The annual average relative humi
50 percent, with monthly average maximum values ranging from 59 percent in July to 89 perc
February and December, and with monthly average minimum values ranging from 16 percent in 
and July to 47 percent in January (Clawson et al. 1989). 
    Annual precipitation is light, averaging 221.2 millimeters (8.71 inches), with monthly
of zero to 127 millimeters (5 inches).  The maximum 24-hour precipitation rate is 46 milli
(1.8 inches).  The greatest short-term precipitation rates are attributable primarily to t
which occur approximately two or three days per month during the summer.  The average annu
snowfall is 701 millimeters (27.6 inches), with a maximum of 1,516 millimeters (59.7 inche
minimum of 173 millimeters (6.8 inches) (Clawson et al. 1989). 
    The INEL site is in the belt of prevailing westerlies; however, the mountain ranges bo
Eastern Snake River Plain normally channel these winds into a southwest wind.  Most offsit
experience the predominant southwest-northeast wind flow of the Eastern Snake River Plain,
subtle terrain features near some locations cause considerable variations from this flow r
annual average wind speed measured at the 6.1-meter (20-foot) level at the Central Facilit
Weather Station is 3.4 meters per second (7.5 miles per hour).  Monthly average values ran
2.3 meters per second (5.1 miles per hour) in December to 4.2 meters per second (9.3 miles
in April and May (Clawson et al. 1989).  The highest hourly average near-ground wind speed
measured onsite is 22.8 meters per second (51 miles per hour) from the west-southwest, wit
maximum instantaneous gust of 34.9 meters per second (78 miles per hour) (Clawson et al. 1
Figure 4.7-1 presents the frequency of wind speed and wind direction at three meteorologic
monitoring sites on the INEL site from 1988 to 1992.  The wind directions presented in the
the direction from which the wind blows.  The three wind-roses demonstrate the effects of 
predominant wind directions and wind speed.  The winds at the Test Area North monitoring s
predominantly from the north-northwest, whereas the winds from the other stations are pred
from the southwest. 
    Air pollutant dispersion is a result of the processes of transport and diffusion of ai
contaminants in the atmosphere.  Transport is the movement of a pollutant in the wind fiel
diffusion refers to the process whereby turbulent eddies dilute a pollutant plume.  The te
gradient of the atmosphere (i.e., the change in temperature with altitude) can restrict or
vertical diffusion of pollutants.  Lapse rate conditions, which tend to enhance vertical d
slightly less than 50 percent of the time.  Conversely, thermal stratification or inversio
which inhibit vertical diffusion, occur slightly more than 50 percent of the time.  The he
the pollutants can freely diffuse is the mixing depth, while the layer of air from the gro
mixing depth is the mixed layer.  Estimates of the monthly average depth of the mixed laye
from 400 meters (1,312 feet) in December to 3,000 meters (9,843 feet) in July.  With calm 
mostly clear skies, nocturnal inversions begin forming after sunset and dissipate about 1 
after sunrise.  These inversions are often ground-based, meaning the atmospheric temperatu
with height from the ground (Clawson et al. 1989). 
    Other than thunderstorms, severe weather is uncommon.  Five funnel clouds (tornadoes n
touching the ground) and no tornadoes were reported on the site between 1950 and 1988.  Vi
the region is good because of the low moisture content of the air and minimal sources of v
reducing pollutants.  From Craters of the Moon National Monument, the seasonal visual rang
130 to 155 kilometers (81 to 97 miles) (Notar 1993). 

4.7.2 Air Quality 

4.7.2.1 Nonradiological Air Quality. The INEL is in the Eastern Idaho Intrastate Air 

Quality Control Region (AQCR 61).  Neither the INEL nor any of the surrounding counties is
  Figure 4.7-1. Depiction of annual average wind direction and speed at INEL meteorologica
designated as a nonattainment area (CFR 1992b) for the National Ambient Air Quality Standa
(CFR 1991b).  Ambient air quality data monitored in the vicinity of the INEL indicate that
in compliance with applicable air quality standards (DOE 1991a). 
    The Clean Air Act (CAA 1990) contains requirements to prevent the deterioration of air
in areas designated to be in attainment with the ambient air quality standards.  These req
administered through a program that limits the increase in specific air pollutants above t
existed in what has been termed a baseline (or starting) year, which is 1977.  The require
maximum allowable ambient pollutant concentration increases or increments.  They specify i
limits for pollutant level increases for the nation as a whole (Class II areas) and prescr



stringent increment limits (as well as ceilings) for designated national resources, such a
forests, parks, and monuments (Class I areas).  Three areas in the INEL vicinity are Preve
Significant Deterioration Class I ambient air quality areas:  Craters of the Moon Wilderne
approximately 53 kilometers (33 miles) to the west-southwest; Yellowstone National Park, 
approximately 143 kilometers (89 miles) to the northeast; and Grand Teton National Park, 
approximately 145 kilometers (90 miles) to the east-northeast. 
    DOE evaluates proposed new and modified sources of emissions at INEL to determine the 
emissions increase of all pollutants.  The INEL is considered a major source, because faci
emissions of specific regulated air contaminants exceed 227 metric tons (250 tons) per yea
Therefore, a Prevention of Significant Deterioration analysis must be performed for all si
emission increases of specified regulated pollutants.  Levels of significance for net emis
range from very small quantities (less than 1 pound) for beryllium up to 91 metric tons (1
year for carbon monoxide.  Their significance is dependent on the toxicity of the substanc
radionuclides, significance means any increase in emissions that would result in an offsit
millirem per year or greater. 
    Ambient air quality standards for Idaho are the same as the National Ambient Air Quali
Standards but include total suspended particulates and fluorides.  The Idaho Department of
Welfare (IDHW) also has ambient concentration limits for hazardous and toxic air pollutant
Table 4.7-1 lists emission rates of criteria and hazardous and toxic air pollutants. 
    The types and amounts of nonradiological emissions from INEL facilities and activities
similar to those from other industrial complexes that are the same sizes as the INEL. Com
sources such as boilers and emergency generators emit both criteria and toxic pollutants. 
Table 4.7-1.  Baseline annual average and maximum hourly emission rates of nonradiological
pollutants at the INEL.   
Pollutant                         Annual average (kg/yr)b,c   Maximum hourly (kg/hr)b  
Criteria pollutants  
Carbon monoxide (CO)              301,000                     177  
Lead (Pb)                         11                          0.085  
Nitrogen dioxide (NO2)            744,000                     545  
Particulate matter (PM10)d        302,000                     230  
Sulfur dioxide (SO2)              202,000                     136  
Hazardous/toxic air pollutantse  
Acetaldehyde                      31                          0.39  
Ammonia                           1,600                       3.4  
Arsenic                           4.2                         9.0 y 10-4  
Benzene                           370                         16  
1,3-Butadiene                     220                         0.8  
Carbon tetrachloride              28                          0.08  
Chloroform                        1.9                         5.5 y 10-3  
Chromium - trivalent              3.1                         2.5 y 10-3  
Chromium - hexavalent             0.4                         6.2 y 10-4  
Cyclopentane                      350                         0.58  
Dichloromethane                   620                         0.29  
Formaldehyde                      960                         8.9  
Hydrazine                         8.3                         9.5 y 10-4  
Hydrochloric acid                 1,500                       0.34  
Mercury                           200                         0.023  
Napthalene                        16                          2.2  
Nickel                            270                         0.057  
Nitric acid                       1,500                       1.7  
Phosphorous                       56                          0.024  
Potassium hydroxide               990                         0.24  
Propionaldehyde                   62                          0.24  
Styrene                           4.7                         0.74  
Tetrachlorethylene                980                         0.11  
Toluene                           580                         56  
Trichloroethylene                 4.7                         0.013  
Trimethylbenzene                  87                          12 
a. Source:  Volume 2, Table 4.7-2. 
b. To convert kilograms to pounds, multiply by 2.2. 
c. Annual average values include actual emissions plus projected increases from facilities
   become opertional after the baseline year. 
d. It is conservatively assumed that all particulate matter is PM10 (less than 10 microns 
e. Hazardous/toxic air pollutants that are listed in State of Idaho regulations and are em
   that exceed screening criteria. 



sources include chemical processing operations, transportation, waste management activitie
research laboratories. 
    Table 4.7-2 compares the INEL contribution to air quality to applicable standards and 
This assessment modelled the INEL air emissions inventory for 1990 using the methodology a
by the U.S. Environmental Protection Agency to predict the maximum ground-level concentrat
would occur at or beyond the site boundary for each regulated pollutant (EPA 1993b).  The 
Source Complex-2 model primarily assessed criteria pollutants, and the SCREEN model assess
air pollutants.  The SCREEN model incorporates meteorological data that tend to overestima
and is useful for identifying cases that require additional, more refined assessments.  Th
concentrations listed in Table 4.7-2 are the sums of the following factors:  the concentra
from potential impacts from current operations and the concentrations resulting from the c
or operation of planned upgrades or modifications before the implementation of the propose
described in Section 5.7.  Background concentrations have not been included because (a) re
on background levels in the INEL environs are not available for most pollutants and (b) ba
levels are low and are more than offset by the use of the maximum (as opposed to actual) b
The baseline concentrations represent the maximum calculated concentration occurring at pu
locations (site boundary, public roads, and Craters of the Moon Wilderness Area).  A compa
the baseline concentrations to applicable Federal and state criteria pollutant and hazardo
pollutant guidelines and regulations shows that air quality at INEL is in compliance with 
guidelines and regulations.  The 24-hour total suspended particulate background concentrat
as 40 micrograms per cubic meter, which is the same as the annual geometric mean value.  T
sources include chemical processing operations, transportation, waste management activitie
research laboratories. 

4.7.2.2 Radiological Air Quality. The major source of radiation exposure in the Eastern 

Snake River Plain is from natural background radiation sources such as cosmic rays; radioa
naturally present in soil, rocks, and the human body; and airborne radionuclides of natura
as radon).  Sources of radioactivity related to INEL operations include research and train
spent nuclear fuel testing and stabilization, irradiated material and fuel examination, nu
treatment and storage, and depleted uranium armor production. 
    Radioactive emissions from INEL facilities include the noble gases (argon, krypton, an
and iodine; particulate fission products such as rubidium, strontium, and cesium; radionuc
Table 4.7-2.  Comparison of baseline ambient air concentrations with most stringent applic
regulations and guidelines at the INEL. 
Pollutant                         Averaging    Most stringent            Maximum         P
                                  time         regulation or             baseline        o
                                               guideline                 concentration   s
                                               (-g/m3)a,b,c              (-g/m3)  
Criteria pollutants  
Carbon monoxide (CO)               8-hour      10,000                    280             2
                                   1-hour      40,000                    610             1
Lead (Pb)                          Calendar    1.5                       0.001           <
                                   Quarter  
Nitrogen dioxide (NO2)             Annual      100                       4               4
Particulate matter (PM10)          Annual      50                        5               1
                                   24-hour     150                       80              5
Sulfur dioxide (SO2)               Annual      80                        6               7
                                   24-hour     365                       140             3
                                   3-hour      1,300                     580             4
Hazardous/toxic air pollutants  
Acetaldehyde                       Annual      4.5 y 10-1                1.1 y 10-2      2
Ammonia                            Annual      1.8 y 102                 6.0 y 100       3
Arsenic                            Annual      2.3 y 10-4                9.0 y 10-5      3
Benzene                            Annual      1.2 y 10-1                2.9 y 10-2      2
Butadiene                          Annual      3.6 y 10-3                1.0 y 10-3      2
Carbon Tetrachloride               Annual      6.7 y 10-2                6.0 y 10-3      9
Chloroform                         Annual      4.3 y 10-2                4.0 y 10-4      <
Chromium - hexavalent              Annual      8.3 y 10-5                6.0 y 10-5      7
Chromium - trivalent               Annual      5.0 y 100                 3.6 y 10-2      <
Cylclopentane                      Annual      1.7 y 104                 2.7 y 10-0      <
Formaldehyde                       Annual      7.7 y 10-2                1.2 y 10-2      1
Hydrazine                          Annual      3.4 y 10-4                1.0 y 10-6      <
Hydrochloric acid                  Annual      7.5 y 100                 9.8 y 10-1      1



Mercury                            Annual      1.0 y 100                 4.2 y 10-2      4
Methylene Chloride                 Annual      2.4 y 10-1                6.0 y 10-3      3
Napthalene                         Annual      5.0 y 102                 1.8 y 101       4
Nickel                             Annual      4.2 y 10-3                2.7 y 10-3      6
Nitric Acid                        Annual      5.0 y 101                 6.4 y 10-1      1
Table 4.7-2.  (continued). 
Pollutant                         Averaging    Most stringent            Maximum         P
                                  time         regulation or             baseline        o
                                               guideline                 concentration   s
                                               (-g/m3)a,b,c              (-g/m3)  
Perchloroethylene                  Annual      2.1 y 100                 1.1 y 10-1      5
Phosphorous                        Annual      1.0 y 100                 3.0 y 10-1      3
Potassium hydroxide                Annual      2.0 y 101                 2.0 y 10-1      1
Proprionaldehyde                   Annual      4.3 y 100                 3.0 y 10-1      7
Styrene                            Annual      1.0 y 103                 1.3 y 100       <
Toluene                            Annual      3.8 y 103                 3.7 y 102       1
Trichloroethylene                  Annual      7.7 y 10-2                9.7 y 10-4      1
Trimethylbenzene                   Annual      1.2 y 103                 1.0 y 102       8
a. CFR (1991b). 
b. IDHW (1994); the ambient standards for the criteria pollutants are the same as the NAAQ
c. Standards cited for hazardous/toxic air pollutants are for all new sources constructed 
   since May 1, 1994, under State of Idaho Regulations for the Control of Air Pollution in
   Idaho (IDHW 1994). 
Source:  Volume 2, Section 4.7. 
by neutron activation such as tritium (hydrogen-3), carbon-14, and cobalt-60; and very sma
(less than 6 y 10-4 curies per year) of heavy elements such as uranium, thorium, plutonium
decay products.  Historically, the radionuclide with the highest emission rate is the nobl
krypton-85, which is released primarily by the chemical reprocessing of spent nuclear fuel
Chemical Processing Plant.  Fuel reprocessing also releases small amounts (less than 0.1 c
year) of iodine-129, which is of concern because of its long half-life (16 million years) 
properties (iodine isotopes tend to accumulate in the human thyroid).  Reactor operations 
gas isotopes with short half-lives, including argon-41 and isotopes of xenon (primarily xe
-135, and -138).  Other activities at the INEL, including waste management operations, res
low levels of airborne radionuclide emissions (less than 1 y 10-4 curie per year).  Table 
summarizes airborne radionuclide emissions from INEL facility areas, plus estimated emissi
projects expected, at the time of the analysis was performed, to become operational before
1995. 
    Radioactivity released to the atmosphere can result in human exposure through a number
pathways, including inhalation, external exposure, and ingestion.  DOE conducts physical 
Table 4.7-3.  Summary of airborne radionuclide emissions from INEL facility areas (curies 
                                  Tritium/    Iodines    Noble           Mixed         U/T
Facility                          carbon-14              gases           fission and  
                                                                         activation  
                                                                         productsb  
Argonne National                  1.0 y 102   -d         1.3 y 104       8.1 y 10-4    1.8
Laboratory-West 
Central Facilities Area           2.6 y 100   5.0 y 10-7 -               1.9 y 10-5    9.6
Idaho Chemical Processing         4.3 y 101   6.4 y 10-2 1.0 y 104       3.6 y 10-2    9.4
Plant 
Naval Reactors Facility           1.9 y 10-1  6.3 y 10-6 5.7 y 10-1      5.6 y 10-5    - 
Power Burst                       4.9 y 101   -          -               1.3 y 100     9.8
Facility/Waste   
Experimental Reduction  
Facility 
Radioactive Waste                 -           -          -               2.6 y 10-5    4.2
Management Complex 
Test Area North                   1.2 y 10-1  -          -               5.6 y 10-6    1.5
Test Reactor Area                 1.6 y 102   1.6 y 10-2 3.3 y 103       3.0 y 100     1.8
INEL total                        2.1 y 103   1.1 y 10-1 1.2 y 105       5.6 y 100     1.0
                                                                                          
a. With the exception of the Idaho Chemical Processing Plant, emissions estimates are base
   operations.  Idaho Chemical Processing Plant emissions are based on 1993 emissions but 
   upward to reflect operation of the New Waste Calcining Facility at maximum permitted le
   Anticipated projects in the baseline include the Waste Experimental Reduction Facility 
   and sizing operations but not incineration), Argonne National Laboratory-West Fuel Cycl



   and Portable Water Treatment Unit, as described in Appendix F of Volume 2. 
b. Mixed fission and activation products that are primarily particulate in nature (for exa
   cobalt-60, strontium-90, and cesium-137). 
c. U/Th/TRU = Radioisotopes of uranium, thorium, or transuranic elements such as plutonium
   americium, and neptunium. 
d. A dash (-) indicates that the emissions for this group are negligibly small or zero. 
Source:  Volume 2, Table 4.7-1. 
measurements (ambient air monitoring) and uses calculation techniques (atmospheric dispers
modeling) to assess existing levels of radiation (both cosmic and manmade) in and near the
assess doses to workers and the surrounding population. 
    The offsite population can receive a radiation dose as a result of radiological condit
attributable to existing INEL operations.  DOE assesses such a dose for a maximally expose
individual and for the population as a whole.  The maximally exposed individual is a hypot
person whose habits and proximity to the site are such that the person would receive the h
projected to result from sitewide radioactive emissions.  The calculated annual dose to th
as a result of current and anticipated sitewide emissions is 0.05 millirem (Section 4.7 to
This value is a small fraction of both the National Emission Standards for Hazardous Air P
dose limit of 10 millirem per year (CFR 1992a) and the dose received from natural backgrou
sources of 351 millirem per year (Section 4.7 to Volume 2).  Figure 4.7-2 compares these d
    The collective annual dose to the surrounding population, determined using 1990 U.S. C
Bureau data for the total population residing within an 80-kilometer (50-mile) radius from
on the site, is about 0.3 person-rem (Section 4.7 to Volume 2).  This value is small in co
the annual dose received by the same population from background sources, which is more tha
40,000 person-rem (Section 4.7 to Volume 2). 
    Workers at each major INEL facility can receive radiation exposures.  DOE has based it
assessment of the dose to these workers on contributions from sources at each facility and
expected to become operational before June 1, 1995.  The results of this assessment indica
maximum dose received by a worker at any onsite area is about 4.3 millirem per year (Secti
Volume 2), well below the National Emissions Standard for Hazardous Air Pollutants dose li
10 millirem per year.  The standard applies to the highest exposed member of the public, a
applicable to workers.  However, it is the most restrictive limit for airborne releases an
useful comparison.  This dose value of 4.3 millirem per year includes the maximum projecte
operation of the Portable Water Treatment Unit at the Power Burst Facility Area.  However,
operation would be temporary (1 to 2 years) and is not representative of a permanent incre
baseline.  If this facility were not included, the baseline dose to the worker would be ab
0.2 millirem per year. 
  Figure 4.7-2.  Comparison of dose to maximally exposed individual (MEI) to the National 

4.8 Water Resources 

    This section describes existing regional and site hydrologic conditions and discusses 
of surface and subsurface water and water use and rights. The subsurface water section als
the vadose zone (or unsaturated zone and perched water bodies) located between the land su
the water table. 

4.8.1 Surface Water 

    Other than surface-water bodies formed from accumulated runoff during snowmelt or heav
precipitation and manmade infiltration and evaporation ponds, there is little surface wate
The following sections discuss regional drainage conditions, local runoff, floodplains, an
surface-water quality. Figure 4,8-1 supports discussions in this section. 

4.8.1.1 Regional Drainage. The INEL is in the Pioneer Basin, a closed drainage basin that 

includes three main surface-water bodies--the Big and Little Lost Rivers and Birch Creek. 
water bodies drain mountain watersheds directly west and north of the site. However, most 
surface-water flow is diverted for irrigation before it reaches site boundaries (Barraclou
resulting in little or no flow for several years inside the site boundaries (Pittman et al
    The Big Lost River drains approximately 3,755 square kilometers (1,450 square miles) o
before reaching the site. Approximately 48 kilometers (30 miles) upstream of Arco, Idaho, 
Dam controls and regulates the flow of the river, which continues southeast past the towns
and Arco and onto the Eastern Snake River Plain. The river channel then crosses the southw
boundary of the site, where the INEL Diversion Dam controls surface-water flow. During hea



runoff events, the dam diverts surface water to a series of natural depressions, designate
areas. The Big Lost River continues northeasterly across the site to an area of natural in
basins (playas or sinks) near Test Area North. In dry years, surface water does not usuall
western boundary of the site, and because the INEL is located in a closed drainage basin, 
water never flows off the site. 
    Birch Creek drains an area of approximately 1,943 square kilometers (750 square miles)
summer, upstream of the site, surface water from Birch Creek is diverted to provide irriga
  Figure 4.8-1. Selected facilities and predicted inundation map for probable maximum floo
to produce hydropower. In the winter, water flow crosses the northwest corner of the site,
manmade channel 6.4 kilometers (4 miles) north of Test Area North, where it then infiltrat
channel gravels. 
    The Little Lost River drains an area of approximately 1,826 square kilometers (705 squ
miles). Strearnflow is diverted for irrigation north of Howe, Idaho. Surface water from th
River has not reached the site in recent years; however, during high stream flow years, wa
reach the site and infiltrate into the subsurface (E(3&G 1984). 

4.8.1.2 Local Runoff. Surface water generated from local precipitation will flow into 

topographic depressions (lower elevations than the surrounding terrain) on the site. This 
either evaporates or infiltrates into the ground, increasing subsurface saturation and enh
subsurface migration (Wilhelmson et al. 1993). 
    Localized flooding can occur at the site when the ground is frozen and melting snow co
with heavy spring rains. Test Area North was flooded in 1969 (Koslow and Van Haaften 1986)
1969 extensive flooding caused by snowmelt occurred in the lower Birch Creek Valley (Koslo
Studies have shown that both the 25- and 100-year, 24-hour rainfall/snowmelt storm event c
flooding within the Radioactive Waste Management Complex (Dames & Moore 1992). The drainag
system, including dikes and erosion prevention features designed to mitigate potential sur
flooding, are being upgraded. 

4.8.1.3 Floodplains. Intermittent surface-water flow and the INEL Diversion Dam (built in 

1958 and enlarged in 1984) have effectively prevented flooding from the Big Lost River ont
However, onsite flooding from the river could occur if high water in the Mackay Dam or the
River were coupled with a darn failure. Koslow and Van Haaften (1986) examined the consequ
of structural failure of the Mackay Dam due to a seismic event, coupled with a probable ma
flood (the largest flood assumed possible in an area), This scenario predicts flood waters
the INEL Diversion Dam and spreading at the Idaho Chemical Processing Plant, Naval Reactor
Facility, and the Test Area North Loss-of-Fluid Test Facility (Figure 4.8-1). In the event
combined Mackay Dam failure and a 100-year flood (flood that occurs on an average of every
100 years), flooding along the Big Lost River would also occur, with low velocities and wa
on the INEL (Koslow and Van Haaften 1986). The area inundated under the Mackay Dam failure
scenarios probably would use more than the 100- or 500-year floodplains for the Big Lost R
INEL. A 100-year floodplain study for the INEL is in progress. 

4.8.1.4 Surface-Water Ouality, Water quality in the Big and Little Lost Rivers and Birch 

Creek is similar and has not varied a great deal over the period of record. Measured physi
chemical, and radioactive parameters have not exceeded applicable drinking water quality s
Chemical composition is determined primarily by the mineral composition of the rocks in th
mountain ranges northwest of the site and by the chemical composition of irrigation water 
with the surface water (Robertson et al. 1974; Bennett 1990). 
  Site activities do not directly affect the quality of surface water outside the site bec
discharges from site facilities are to manmade seepage and evaporation basins or stormwate
wells. Effluents are not discharged to natural surface waters. In addition, surface water 
directly off the site (Hoff et al. 1990). However, water from the Big Lost River, as well 
from evaporation basins and stormwater injection wells, does infiltrate the Snake River Pl
(Robertson et al. 1974; Wood and Low 1988; Bennett 1990). These areas are inspected, monit
and sampled as stipulated in the INEL Stormwater Pollution Prevention Program (DOE-ID 1 99

4.8.2 Subsurface Water 

    Subsurface water at the site occurs in the Snake River Plain Aquifer and the vadose zo



section describes regional and local hydrogeologic conditions, vadose zone hydrology, perc
and subsurface-water quality. Generally, the term "groundwater" refers to usable quantitie
that enter freely into wells under confined and unconfined conditions within an aquifer (D

4.8.2. 1 Regional Hydrogeology. The INEL overlies the Snake River Plain Aquifer, the 

largest aquifer in Idaho (Figure 4.8-2). This aquifer underlies the Eastern Snake River Pl
covers an area of approximately 24,900 square kilometers (9,611 square miles). Groundwater
aquifer generally flows south and southwestward across the Snake River Plain. The estimate
storage in the aquifer is 2.5 x 1012 cubic meters (2 billion acre-feet, which is about the
volume of water contained in Lake Erie) (Robertson et al. 1974). A typical irrigation well
much as 13.9 x 106 cubic meters (3.7 x 10(9) gallons) per year of water if pumped every da
(Garabedian 1989). The Snake River Plain Aquifer is among the most productive aquifers in 
nation. 
    The drainage basin recharging the Snake River Plain Aquifer covers an area of approxim
90,643 square kilometers (35,000 square miles). The aquifer is recharged by infiltration o
  Figure 4.8-2. Location of the INEL, Snake River Plain, and generalized groundwater flow 
water, seepage from stream channels and canals, underflow from tributary stream valleys ex
into the watershed, and direct infiltration from precipitation (Garabedian 1989). Most rec
in surface water-irrigated areas and along the northeastern margins of the plain. Groundwa
discharges primarily from the aquifer through springs that flow into the Snake River and f
pumping for irrigation. Major springs and seepages that flow from the aquifer are located 
American Falls Reservoir (southwest of Pocatello) and the Thousand Springs area between Mi
Dam and King Hill (near Twin Falls). 

4.8.2.2 Local Hydrogeology. The INEL site covers 2,305 square kilometers (890 square 

miles) of the north-central portion of the Snake River Plain Aquifer. Depth to groundwater
land surface at the site ranges from approximately 61 meters (200 feet) in the north to ov
(900 feet) in the south (Pittman et al. 1988) (see Figure 4.8-3). Groundwater flow is gene
the south-southwest, and the upper surface is primarily unconfined (not overlain by imperm
or bedrock). However, the aquifer behaves as if it were partially confined because of loca
geologic conditions. The occurrence and movement of groundwater in the aquifer depends on 
geologic setting and the recharge and discharge of water within that setting. Most of the 
consists primarily of numerous relatively thin, basaltic lava flows with interbedded sedim
extending to depths of 1,067 meters (3,500 feet) below the land surface (Irving 1993). Mos
groundwater migrates horizontally through fractured, basaltic interflow zones (broken and 
zones) that occur at various depths. Water also migrates vertically along joints and the i
edges of interflow zones (Garabedian 1986). Sedimentary interbeds restrict the vertical mo
groundwater. The variability in how the aquifer stores and transmits water increases the d
aquifer investigations and modeling. 
    The rate at which water moves through the ground depends on the hydraulic gradient (ch
elevation and pressure with distance in a given direction) of the aquifer, the effective p
(percentage of void spaces), and hydraulic conductivity (capacity of a porous media to tra
of the soil and bedrock. Because aquifer porosity and hydraulic conductivity decrease with
most of the water in the aquifer moves through the upper 61 to 152 meters (200 to 500 feet
basalts. Estimated flow rates within the aquifer range from 1.5 to 6.1 meters (5 to 20 fee
(Barraclough et al. 1981). 
    The aquifer's ability to transmit water (transmissivity), and its ability to store wat
are important physical properties of the aquifer. In general, the hydraulic characteristic
enable the easy transmission of water, particularly in the upper portions. 
  Figure 4.8-3. Hydrostratigraphy scross the INEL and water table surface. Recharge to the
north. Most of the inflow to the aquifer results from the underflow of groundwater along 
alluvial-filled valleys adjacent to the Eastern Snake River Plain and adjacent surface-wat
(i.e., Big and Little Lost Rivers and Birch Creek). In addition, recharge at the site is r
amount of precipitation, particularly snowfall, for a given year (Barraclough et al. 1981)

4.8.2.3 Vadose Zone Hydrology The vadose (unsaturated) zone extends from the land 

surface down to the water table. Within the vadose zone, water and air occupy openings in 
geologic materials. Subsurface water in the vadose zone is referred to as vadose water. At
this complex zone consists of surface sediments (primarily clay and silt, with some sand a
and many relatively thin basaltic lava flows, with some sedimentary interbeds. Thick surfi



occur in the northern part of the site, which thin to the south where basalt is exposed at
    The vadose zone protects the groundwater by filtering many contaminants through adsorp
buffering dissolved chemical wastes, and slowing the transport of contaminated liquids to 
The vadose zone also protects the aquifer by storing large volumes of liquid or dissolved 
released to the environment through spills or migration from disposal pits or ponds, allow
decay processes to occur. 
    Travel times for water through the vadose zone are important for an understanding of 
contaminant movement. The flow rates in the vadose zone depend directly on the extent of f
the percentage of sediments versus basalt, and the moisture content of vadose zone materia
increases under wetter conditions and slows under dryer conditions. 

4.8.2.4 Perched Water. Locally, saturated conditions that exist above the water table are 

called perched water. Perched water occurs when water migrates vertically and laterally fr
surface until it reaches an impermeable layer (Irving 1993). As perched water spreads late
sometimes for hundreds of meters, it moves over the edges of the impermeable layer and con
downward. Several perched water bodies can form between the land surface and the water tab
    In general, perched water bodies slow the downward migration of fluids that infiltrate
vadose zone from the surface because the downward flow is not continuous. The occurrence o
perched water at the site is related to the presence of disposal ponds or other surface-wa
which studies have detected at the Idaho Chemical Processing Plant, Test Reactor Area, and
North. For example, a 1986 field study at the Idaho Chemical Processing Plant showed that 
water occurs in three areas at possibly three depth zones, ranging from approximately 9 me
(30 feet) to 98 meters (322 feet) below the ground surface and extending laterally as much
1 ,097 meters (3,600 feet). In general, the chemical concentrations, shape, and size of th
have fluctuated over time in response to the volume of water discharged to the infiltratio
(Irving 1993). 

4.8.2.5 Subsurface Water Quality. Natural water chemistry and contaminants originating at 

the site affect subsurface water quality. The INEL Groundwater Protection Management Progr
conducts monitoring programs. This program collects samples from surface water, perched wa
aquifer wells to identify contaminants and contaminant migration to and within the aquifer

4.8.2,5.1 Natural Water Chemistry - Several factors determine the natural groundwater 

chemistry of the Snake River Plain Aquifer beneath the site. These factors include the wea
reactions that occur as water interacts with minerals in the aquifer and the chemical comp
(1) groundwater originating outside the site; (2) precipitation falling directly on the la
(3) streams, rivers, and runoff infiltrating the aquifer (Wood and Low 1986, 1988). The ch
the groundwater is different, depending on the source areas. For example, groundwater from
northwest contains calcium, magnesium, and bicarbonate leached from sedimentary rocks, and
groundwater from the east contains sodium, fluorine, and silicate resulting from contact w
rocks (Robertson et al. 1974). 
    Although the natural chemical composition of groundwater beneath the site does not exc
Environmental Protection Agency drinking water standards for any component, the natural ch
affects the mobility of contaminants introduced into the subsurface from INEL activities. 
dissolved contaminants adsorb (or attach) to the surface of rocks and minerals in the subs
thereby retarding the movement of contaminants in the aquifer and inhibiting further migra
contamination. However, many naturally occurring chemicals compete with contaminants for 
adsorption sites on the rocks and minerals or react with contaminants to reduce their attr
and mineral surfaces. 

4.8.2.5.2 Groundwater Quality - Previous waste discharges to unlined ponds and deep 

wells have introduced radionuclides, nonradioactive metals, inorganic salts, and organic c
the subsurface. 
Table 4.8-1 summarizes the highest detected concentrations of contaminants observed 
in the aquifer between 1987 and 1992, concentrations near the site boundary, Environmental
Agency maximum contaminant levels, and DOE Derived Concentration Guides. The following 
  Table 4.8-1. Highest dtected contaminant concentrations in groundwater at the Idaho Nati
paragraphs discuss each category of contaminants and comparisons of observed concentration
maximum contaminant levels. 



  Radionuclides - In general, radionuclide concentrations in the Snake River Plain Aquifer
the site have decreased since the mid-1980s because of changes in disposal practices, radi
decay, adsorption of radionuclides to rocks and minerals, and dilution by natural surface 
groundwater entering the aquifer (Pittman et al. 1988; Orr and Cecil 1991; Bargelt et al. 
Radionuclides released and observed in the soil and groundwater include tritium, strontium
iodine-129, cobalt-60, cesium-137, plutonium-238, plutonium-239/240, and americium-241 (Go
Associates 1994). Most of these radionuclides have been observed at the Idaho Chemical Pro
Plant and Test Reactor Area facility areas. However, radionuclides have also been observed
Test Area North disposal well. 
  Concentrations of radionuclides in the aquifer have decreased over time. This decrease i
to reduced discharges, adsorption, radioactive decay, and improved waste management practi
of 1992, concentrations of iodine-l29, cobalt-60, tritium, strontiurn-90, and cesium-137 h
the EPA maximum contaminant levels for radionuclides in drinking water in localized areas 
INEL boundary. Currently, there are no individual maximum contaminant levels for plutonium
plutonium-239, plutonium-240, and americium-24 1. However, these radionuclides have not be
detected above the established limits for gross radioactivity or the proposed adjusted gro
activity maximum contaminant level for drinking water (Golder Associates 1994; Mann et al.
Orr and Cecil 1991). 
  Extremely low concentrations of iodine- 129 and tritium have migrated outside site bound
1992, iodine- 129 concentrations were well below the maximum contaminant levels in two wel
approximately 6 and 13 kilometers (4 and 8 miles) south of the site boundary (Mann 1994). 
concentrations were much below maximum contaminant levels just south of the site boundary 
By 1988 the tritium plume encompassed by the 500 picocurie per liter contour was back insi
boundary, and its size has continued to decrease (Pittman et al. 1988; Otr and Cecil 1991;
1991). Cobalt-60, strontium-90, cesium-i 3?, plutonium-238, plutonium-240!241, and americi
have not been detected outside the site boundaries. 
    Nonradioactive Metals - The INEL has released sodium, chromium, lead, and mercury on t
site and into the subsurface through unlined ponds and deep wells. Of these metals, the IN
sodium in the greatest quantity from waste treatment processes; however, sodium is not tox
not have an established maximum contaminant level. In 1988 chromium concentrations exceedi
maximum contaminant level were measured near the Test Reactor Area. Lead and mercury have
occurred at concentrations below the maximum contaminant level near the Idaho Chemical Pro
Plant (Orr and Cecil 1991). 
    Inorganic Salts - Human activities at the site have released chloride, sulfate, and ni
the subsurface. Although chloride and sulfate releases have occurred, only nitrate has exc
maximum contaminant levels (near the Idaho Chemical Processing Plant in 1981). Disposal of
to the injection well and infiltration ponds at the Idaho Chemical Processing Plant accoun
elevated nitrate levels in the central portion of the site. By 1988 the levels of nitrate 
below the maximum contaminant level. Irrigation in the Mud Lake area might be causing thes
contaminants to enter the northeastern portion of the site in concentrations comparable to
nearby irrigated areas (Orr et al. 1991; Robertson et al. 1974; Edwards et al. 1990). 
    Organic Compounds - Concentrations of volatile organic compounds have been detected in
the aquifer beneath the site. However, many of these compounds were detected at amounts be
detection limit (0.002 milligram per liter), or two parts per billion, which is the lowest
which a specific analytical method can detect a contaminant. However, concentrations of th
following compounds exceeding the maximum contaminant levels have occurred in and near the
Area North disposal well: carbon tetrachloride, chloroform, l,2-cis-dichloroethylene, 
1,1 -dichloroethylene, 1 ,2-trans-dichloroethylene, trichloroethylene, tetrachloroethylene
chloride (Leenheer and Bagby 1982; Mann and Knobel 1987; Mann 1990; Liszewski and Mann 199

4.8.2.5.3 Perched Water Quality - Wastewater discharges from INEL operations have 

infiltrated into the vadose zone and created most of the perched water beneath the site. 
Studies have 
detected elevated concentrations of the following contaminants in samples: tritium, cesium
cobalt-60, chromium, and sulfate concentrations in deep perched water near the Test Reacto
strontium-90 in perched water near the Idaho Chemical Processing Plant and at Test Area No
(Irving 1993; Schafer-Perini 1993). DOE has not yet measured potential concentrations of 
contaminants in all INEL perched water bodies. In general, the chemical concentrations, sh
size of these bodies have fluctuated over time in response to the volume of water discharg
infiltration ponds. 

4.8.3 Water Use and Rights 



    The INEL does not withdraw or use surface water for site operations, nor does it disch
effluents to natural surface water. However, the three surface-water bodies at or near the
Little Lost Rivers and Birch Creek) have the following designated uses: agricultural water
cold-water biota, salmonid spawning, and primary and secondary contact recreation. In addi
waters in the Big Lost River and Birch Creek have been designated for domestic water suppl
special resource waters. 
    Groundwater use on the Snake River Plain includes irrigation, food processing and aqua
and domestic, rural, public, and livestock supply. Water use for the upper Snake River dra
and the Snake River Plain Aquifer was 16.4 billion cubic meters (4.3 trillion gallons) per
which was more than 50 percent of the water used in Idaho and approximately 7 percent of 
agricultural withdrawals in the nation. Most of the water withdrawn from the Eastern Snake
Plain [1.8 billion cubic meters (0.47 trillion gallons) per year] is for agriculture. The 
source of all water used at the INEL. Site activities withdraw water at an average rate of
cubic meters (1.9 billion gallons) per year (DOE-ID 1993e). However, the baseline annual w
rate dropped to 6.5 million cubic meters (1.7 billion gallons) in 1995. The average annual
is equal to approximately 0.4 percent of the water consumed from the Eastern Snake River P
Aquifer, or 53 percent of the maximum annual yield of a typical irrigation well. Of the qu
water pumped from the aquifer, a substantial portion is discharged to the surface or subsu
eventually returned to it (DOE-ID l993d,e). 
    A sole-source aquifer, as designated by the Safe Drinking Water Act (SDWA 1974) is one
supplies 50 percent of the drinking water consumed in the area overlying the aquifer. Sole
aquifer areas have no alternative source or combination of sources that could physically, 
economically supply all those who obtain their drinking water from the aquifer. Because gr
supplies 100 percent of the drinking water consumed within the Eastern Snake River Plain (
Northwest 1988) and an alternative drinking water source or combination of sources is not 
the Environmental Protection Agency designated the Snake River Plain Aquifer a sole-source
in 1991 (FR 1991b). 
       DOE holds a Federal Reserved Water Right for the INEL, which permits a water pumpin
capacity of 2.3 cubic meters (80 cubic feet) per second and a maximum water consumption of
43 million cubic meters (11.4 billion gallons) per year for drinking, process water, and n
cooling. Because it is a Federal Water Right, the site's priority on water rights dates ba
establishment of the INEL. 

4.9 Ecological Resources 

    This section describes the biotic resources - flora, fauna, threatened and endangered 
and wetlands - on the INEL site, which are typical of the Great Basin and Columbia Plateau
Because the proposed actions are most likely to affect areas near existing major facilitie
emphasizes the biotic resources in those areas.  However, because the proposed actions cou
other resources outside such areas (e.g., more mobile species like pronghorn, Antilocapra 
it also describes biotic resources for the entire INEL site. 

4.9.1 Flora 

    Vegetation on the INEL site is primarily of the shrub-steppe type and is a small fract
45,000 square kilometers (111.2 million acres) of this vegetation type in the Intermountai
15 vegetation associations on the INEL site range from primarily shadscale-steppe vegetati
altitudes through sagebrush- and grass-dominated communities to juniper woodlands along th
of the nearby mountains and buttes (Rope et al. 1993; Kramber et al. 1992; Anderson 1991).
associations can be grouped into six basic types:  juniper woodland, grassland, shrub-step
consists of "sagebrush-steppe" and "salt desert shrubs"), lava, bareground-disturbed, and 
vegetation.  Shrub-steppe vegetation, which is dominated by big sagebrush (Artemisia tride
saltbush (Atriplex spp.), and rabbitbrush (Chrysothamnus spp.) covers more than 90 percent
INEL.  Grasses include cheatgrass (Bromus tectorum), Indian ricegrass (Oryzopsis hymenoide
wheatgrasses, (Agropyron spp.), and squirreltail (Sitanion hysterix).  Herbaceous plants i
(Phlox spp.), wild onion (Allium spp.), milkvetch (Astragalus spp.), Russian thistle (Sals
various mustards.  Work being conducted by Idaho State University will provide additional
information on INEL plant communities and the status of sensitive plant species. 
    Facility and human-disturbed (grazing not included) areas cover only about 2 percent o
INEL.  Introduced annuals, including Russian thistle and cheatgrass, frequently dominate d
areas.  These species usually are less desirable to wildlife as food and cover, and compet
desirable perennial native species.  These disturbed areas serve as a seed source, increas
potential for the establishment of Russian thistle and cheatgrass in surrounding less-dist



Vegetation inside facility boundaries is generally disturbed or landscaped.  Species richn
INEL is comparable to that of like-sized areas with similar terrain in other parts of the 
West.  Plant diversity is typically lower in disturbed and modified areas. 

4.9.2 Fauna 

    The INEL site supports animal communities characteristic of shrub-steppe vegetation an
habitats.  More than 270 vertebrate species occur, including 46 mammal, 204 bird, 10 repti
amphibian, and 9 fish species (Arthur et al. 1984; Reynolds et al. 1986).  Common small-ma
genera include mice (Reithrodontomys spp. and Peromyscus spp.), chipmunks (Tamias spp.), 
jackrabbits (Lepus spp.), and cottontails (Sylvilagus spp.).  
    Songbirds and passerines commonly observed at the INEL include the American robin (Tur
migratorius), horned lark (Eremophila alpestris), black-billed magpie (Pica pica), sage th
(Oreoscoptes montanus), Brewer's sparrow (Spizella breweri), sage sparrow (S. belli), and 
meadowlark (Sturnella neglecta), while resident upland gamebirds include the sage grouse 
(Centrocercus urophasianus), chukar (Alectoris chukar), and grey partridge (Perdix perdix)
migratory bird species, which use the INEL for part of the year, include a variety of wate
[e.g., mallard (Anas platyrhynchos), northern pintail (Anas acuta), and Canada goose (Bran
canadensis)] and raptors [e.g., Swainson's hawk (Buteo swainsoni), rough-legged hawk (B. l
and American kestrel (Falco sparverius)]. 
    The most abundant big-game species that occurs on the INEL is the pronghorn, but mule 
(Odocoileus hermonius), moose (Alces alces), and elk (Cervus elaphus) are present in small
as transients.  Other large mammals observed on the INEL include the coyote (Canis latrans
common across the site, and the badger (Taxidea taxus) and bobcat (Felis rufus), both of w
present across the site but are much less abundant.  Fish, including kokanee salmon (Oncor
nerka), rainbow trout (Oncorhynchos mykiss), and mountain whitefish (Prosopium williamsoni
on the INEL only when the Big Lost River flows onto the site (as a result of heavy rain- o
in the mountains to the northwest); they are not full-time residents. 
    A number of researchers have studied effects of radiation exposure from contaminated a
INEL on small mammals and birds, and have concluded that subtle sublethal effects (e.g., r
growth rates and life expectancies) can occur in individual animals as a result of radiati
However, they can attribute no population or community-level impacts to such exposures (Ha
Markham 1978; Evenson 1981; Arthur et al. 1986; Millard et. al 1990). 
    The monitoring of radionuclide levels outside the boundaries of the various INEL facil
off the INEL site has detected radionuclide concentrations above background levels in indi
and animals (Markham 1974; Craig et al. 1979; Markham et al. 1982; Morris 1993), but these
data suggest that populations of exposed animals (e.g., mice and rabbits) as well as anima
on these exposed animals (e.g., eagles and hawks) are not at risk. 

4.9.3 Threatened, Endangered, and Sensitive Species 

    State and Federal regulatory agency lists (Lobdell 1992, 1995), the Idaho Department o
Game Conservation Data Center list, and information from site surveys provided the informa
identify Federal- and state-protected, candidate, and sensitive species that potentially o
INEL.  This information identified two Federal endangered (bald eagle, and peregrine falco
Federal Category 2 candidate (white-faced ibis, northern goshawk, ferruginous hawk, burrow
long-eared myotis, small-footed myotis, pygmy rabbit, Townsend's western big-eared bat, an
pointheaded grasshopper) species as animals that potentially occur on the INEL site (Table
Five animal species listed by the state as Species of Special Concern occur on the site.  
observations of the Federal- or state-listed animal species have occurred near any of the 
where proposed actions would occur.  This analysis did not identify any Federal- or state-
species as potentially occurring on the INEL site.  Eight plant species identified by othe
agencies and the Idaho Native Plant Society as sensitive, rare, or unique occur on the sit
and Henderson 1984). 

4.9.4 Wetlands 

    The U.S. Fish and Wildlife Service National Wetlands Inventory has identified more tha
areas inside the boundaries of the INEL that might possess some wetlands characteristics. 
conducted in the fall of 1992 indicate that these possible wetlands cover about 1.4 percen
kilometers or 8,206 acres) of the INEL site (Hampton et al. 1993).  Approximately 70 perce
possible wetlands areas occur near the Big Lost River and its spreading areas and playas, 
Birch Creek Playa, and in an area north of and in the general vicinity of Argonne National



Laboratory-West.  Limited riparian (riverbank) communities with mature trees along the Big
River (Reynolds 1993) reflect the intermittent flow in the river (1986 and 1993 were the l
with flow reported on the site).  The remainder of the possible wetlands are scattered thr
INEL site.  In 1994, INEL began evaluating these potential wetlands to determine if they m
Corps of Engineers definition of jurisdictional wetlands (COE 1987).  Approximately 20 wet
near facilities and are mostly manmade (e.g., industrial waste and sewage treatment ponds,
pits, and gravel pits).  
Table 4.9-1.  Threatened and endangered species, special species of concern, and sensitive
             Name                                                    Statusa           Com
BIRDS        Northern goshawk (Accipiter gentilis)                   C2, SSC, FS, BLM  The
             Burrowing owl (Athene cunicularia)                      C2, BLM           spe
             Ferruginous hawk (Buteo regalis)                        C2, SSC, BLM      in 
             Swainson's hawk (Buteo swainsoni)                       BLM               in 
             Great egret (Casmerodius albus)                         SSC               sig
             Merlin (Falco columbarius)                              SSC, BLM          INE
             Peregrine falcon (Falco peregrinus)                     E                 The
             Gyrfalcon (Falco rusticolus)                            BLM               nor
             Common loon (Gavia immer)                               SSC, FS           199
             Bald eagle (Haliaeetus leucocephalus)                   E                 obs
             Long-billed curlew (Numenius americanus)                SPS, BLM          use
             American white pelican (Pelecanus erythrorhynchos)      SSC               INE
             White-faced ibis (Plegadis chihi)                       C2                the
                                                                                       mig
MAMMALS      Merriam's shrew (Sorex merriami)                        SPS               The
             Pygmy rabbit (Brachylagus (Sylvilagus) idahoensis)      C2, BLM, SSC      pat
             California myotis (Myotis californicus)                 SSC               Tow
             Fringed myotis (Myotis thysanodes)                      SSC               7 k
             Western pipistrelle (Pipistrellus hesperus)             SSC, BLM          sit
             Townsend's western big-eared bat (Plecotus townsendii)  C2, SSC, FS, BLM 
             Long-eared myotis (Myotis evotis)                       C2 
             Small-footed myotis (Myotis subulatus)                  CS  
PLANTS       Lemhi milkvetch (Astragalus aquilonius)                 BLM, FS, INPS     The
             Painted milkvetch (Astragalus ceramicus var. apus)      3c, INPS-M        kno
             Winged-seed evening primrose (Camissonia pterosperma)   BLM, INPS-S       fac
             Nipple cactus (Coryphantha missouriensis)               INPS-M            mic
             Spreading gilia (Ipomopsis (Gilia) polycladon)          BLM, INPS-2  
             King's bladderpod (Lesquerella kingii var. cobrensis)   INPS-M  
             Tree-like oxytheca (Oxytheca dendroidea)                INPS-S  
             Sepal-tooth dodder (Cuscuta denticulata)                INPS-1  
INSECTS      Idaho pointheaded grasshopper (Acrolophitus pulchellus) C2, BLM           Occ
a.  Key:   C2 = Federal Category 2 species.               BLM  = Bureau of Land Management
           3c = No longer considered for Federal listing. FS   = U.S. Forest Service monit
           E  = Federal and state endangered species.     INEL = Idaho National Engineerin
           SSC= State species of special concern.         SPS  = State protected species. 

4.10 Noise 

    The major noise sources at the INEL occur primarily in developed operational areas.  T
sources include facilities; equipment and machines (e.g., cooling towers, transformers, en
boilers, steam vents, paging systems, construction equipment, and materials-handling equip
aircraft; and bus, car, truck, and railroad traffic.  At the INEL boundary, which is more 
3 kilometers (2 miles) from any facility, noise from most sources is barely distinguishabl
background noise levels.  Some disturbance of wildlife activities could occur at the INEL 
noise from operational and construction activities.  The State of Idaho and the counties i
INEL is located have not established any regulations that specify acceptable community noi
with the exception of prohibitions on nuisance noise. 
    Existing INEL-related noises of public significance are from the transportation of peo
materials to and from the site and in-town facilities via buses, trucks, private vehicles,
freight trains.  During the normal workweek, most of the 4,000 to 5,000 employees who work
site (as opposed to those working in Idaho Falls) travel daily by buses from surrounding c
(see Section 4.3).  In addition, 300 to 500 private vehicles travel to the INEL site from 
communities each day (see Section 4.11).  Noise measurements along U.S. Highway 20 about 
15 meters (50 feet) from the roadway indicate that the sound level from traffic ranges fro
decibels, A-weighted (dBA) (Abbott et al. 1990), and that the primary source is buses (71 



While few people reside within 15 meters (50 feet) of the roadway, the results indicate th
traffic noise might be objectionable to members of the public residing near principal high
bus routes.  The acoustic environment along the INEL site boundary in rural areas and at n
away from traffic noise is typical of a rural location, with the day-night sound level (DN
range of 35 to 50 dBA (EPA 1974). 
    Public exposure to aircraft noise is due in part to INEL-related activities.  Air carg
travel of INEL personnel via commercial air transport is a significant fraction of all suc
out of regional airports.  Onsite INEL security patrol and surveillance flights do not adv
individuals off the site because of the INEL's remoteness.  For INEL helicopter flights th
or terminate in Idaho Falls, members of the public are exposed to the unique noises produc
aircraft.  Because the number of flights per day is limited and most flights occur during 
hours, public exposure to aircraft nuisance noise is not great. 
    Normally only one train per day serves the INEL, via the Scoville spur.  Noise sources
rail transport include those from diesel engines, wheel-track contact, and whistle warning
crossings.  Even with only one or two exposures to these sources per day, individuals resi
railroad tracks might find the noises mildly objectionable. 

4.11 Traffic and Transportation 

    Roads are the primary access to and from the INEL site. Commercial shipments are trans
via truck and plane, some bulk materials are transported via rail, and waste is transporte
rail. This section discusses the existing traffic volumes, transportation routes, transpor
and waste and materials transportation, including baseline radiological exposures from was
materials transportation. This section summarizes the information in Lehto (1993). 

4.11.1 Roadways 

4.11.1.1 Infrastructure Regional and Site Systems. Figure 4.11 - 1 shows the existing 

regional highway system. Two interstate highways serve the regional area. Interstate 15 (1
north-south route that connects several cities along the Snake River, is approximately 40 
(25 miles) east of the INEL site. 1-86 intersects 1-15 approximately 64 kilometers (40 mil
the INEL site, and provides a primary linkage from I-li to points west. 1-15 and US 91 are
primary access routes to the Shoshone-Bannock reservation. US 20 and US 26 are the main ac
routes to the southern portion of the INEL site. Idaho State Routes 22, 28, and 33 pass th
northern portion of the INEL; State Route 33 provides access to the northern INEL site fac
Table 4.11-1 lists the baseline (1991) traffic for several of these access routes. The lev
these segments is currently designated "free flow," which is defined as "operation of vehi
virtually unaffected by the presence of other vehicles." 
    The INEL has developed an onsite road system of approximately 140 kilometers (87 miles
paved surface, including about 29 kilometers (18 miles) of service roads that are closed t
Most of the roads are adequate for the current level of normal transportation activity and
some increased traffic volume. DOE plans to reconstruct several deteriorating INEL roads b
1950s that have been and will continue to be used to transport heavier-than-normal loads.

4.11.1.2 Infrastructure Idaho Falls. Approximately 4,000 DOE and contractor personnel 

administer and support INEL work at offices in Idaho Falls. DOE shuttle vans provide hourl
transport between in-town facilities. One of the busiest intersections is Science Center D
Fremont Avenue, which serves Willow Creek Building, Engineering Research Office Building, 
Figure 4.11-1. Transportation routes in the vicinity of the INEL. (not available in electr
  Table 4.11-1. Baseline traffic for selected highway segments.   Electronic Technology Ce
weekday hours, but it is designed for the current traffic. 

4.11.1.3 Transit Modes. Four major modes of transit use the regional highways, community 

streets, and INEL site roads to transport people and commodities: DOE buses and shunle van
motor pool vehicles, commercial trucks, and personal vehicles. Table 4.11-2 summarizes the
miles for INEL-related traffic. 
  Table 4.11-2. Baseline annual vehicle miles traveled for Idaho National Engineering Labo



4.11.2 Railroads 

    Figure 4.11-1 shows the Union Pacific Railroad lines in southeastern Idaho. Idaho Fall
railroad freight service from Butte, Montana, to the north, and from Pocatello and Salt La
the south, The Union Pacific Railroad's Blackfoot-to-Arco branch, which crosses the southe
of the INEL, provides rail service to the site for the shipment of spent nuclear fuel and 
bulk commodities, and radioactive materials. This branch connects with a DOE-owned spur li
Scoville Siding, then links with developed INEL areas. Table 4.11-3 lists rail shipments f
Years 1988 through 1992. 
  Table 4.11-3. Loaded rail shipments to and from the Idaho National Engineering Laborator

4.11.3 Airports and Air Traffic 

    Commercial airlines provide Idaho Falls with jet aircraft passenger and cargo service,
commuter service to both the Idaho Falls and Pocatello airports. In addition, local charte
available in Idaho Falls, and private aircraft use the major airport and many other fields
Total landings at the Idaho Falls airport for 1991 and 1992 were 5,367 and 5,598, respecti
Idaho Falls and Pocatello airports collectively record nearly 7,500 landings annually. 
   Non-DOE air traffic over the INEL site is limited to altitudes greater than 305 meters
(1,000 feet) over buildings and populated areas, and non-DOE aircraft are not permitted to
The primary air traffic at the INEL site is DOE helicopters, which are used for security a
purposes. These helicopters have specific operations stations and duties. 

4.11.4 Accidents 

  From 1987 through 1992, the average motor vehicle accident rate was 0.94 accident per mi
kilometers (1.5 accidents per million miles) for INEL vehicles, which compares with an acc
of 1.5 accidents per million kilometers (2.4 accidents per million miles) for all DOE comp
and 8 accidents per million kilometers (12.8 accidents per million miles) nationwide for a
vehicles (Lehto 1993). There are no recorded rail or air accidents associated with the INE
date, no fatal air traffic accidents have involved flights through either the Idaho Falls 
airports. 

4.11.5 Transportation of Waste, Materials, and Spent Nuclear Fuel 

    Hazardous, radioactive, industrial commercial, and recyclable wastes are transported o
site. Federal and State regulations and requirements govern the transportation of hazardou
radioactive materials (Lehto 1993). Hazardous materials include commercial chemical produc
hazardous wastes that are nonradioactive; they are regulated and controlled based on their
toxicity. Onsite spent nuclear fuel comes from Argonne National Laboratory - West, the Nav
Reactors Facility, and the Advanced Test Reactor; it is transported by truck to various on
and research and development facilities. 
   This assessment used six years of data (1987 through 1992) to establish a baseline of r
doses from incident-free, onsite total nonnaval spent nuclear fuel transportation at the I
Table 4.11-4 lists the results in terms of cumulative doses (1995-2035) and health effects
do not include onsite naval shipments, which are assessed in Attachment A to Appendix D of
Volume 1 of this ElS. The baseline includes no offsite shipments, which are addressed in 
Appendixes D and I. 
  Table 4.11-4. Cumulative dose and cancer fatalities from incident-free onsite shipment o

4.12 Occupational and Public Health and Safety 

4.12.1 Radiological Health and Safety 

    DOE Order 5480.11, "Radiation Protection for Occupational Workers" (DOE 1992b), limits
radiation dose that INEL workers can receive to 5 rem per year; administrative controls fu
worker dose to 2 rem per year, except under unusual circumstances.  In addition, DOE has e
a comprehensive program, known as ALARA (As Low As Reasonably Achievable), to ensure the 
reduction of occupational doses to the extent practicable. 
    The largest fraction of the occupational dose received by INEL workers is from externa
radiation.  Internal radiation doses constitute a small fraction of the occupational dose.



could receive annual external radiation exposures with measured doses greater than 0.1 rem
thermoluminescent dosimeter that they must wear at all times during work on the site.  DOE
recorded doses for 1987 to 1991 as a baseline for routine site operations for this EIS.  D
period, the INEL monitored about 6,000 workers annually for radiation exposure.  About 32 
those individuals received measurable radiation doses.  Monitoring reports indicate that, 
1991, 20 individuals (most of whom were maintenance and construction workers employed by 
M-K Ferguson at the Idaho Chemical Processing Plant) received annual doses larger than 2 r
(4 individuals in 1987, 1 in 1989, and 15 in 1990). 
    From 1987 to 1991, the average occupational dose to individuals who had received measu
doses was 0.156 rem per year, resulting in an average collective dose (the number of monit
workers receiving measurable doses was about 32 percent or 1,920) of about 300 person-rem.
resulting number of expected excess latent cancer fatalities would be less than 1 for each
operation. 
    This analysis based the doses to the maximally exposed individual and offsite populati
baseline radioactive concentrations associated with normal operations.  The baseline dose 
maximally exposed individual is 5.6 y 10-2 millirem, which corresponds to a latent fatal c
probability of 2.8 y 10-8.  The baseline population dose is 7.0 y 10-2 person-rem which, c
a latent fatal cancer incidence of less than 1 (4 y 10-5) annually and less than 1 (1 y 10
40 years. 

4.12.2 Nonradiological Exposure and Health Effects 

    DOE used the air quality data in Table 4.7-2 to evaluate health impacts associated wit
exposure to two compound classes:  criteria pollutant and toxic.  This analysis has based 
on air emissions only, and not water pathways, because none of the alternatives would invo
discharge of pollutants to surface waters or the subsurface.  Table 4.7-2 lists 5 criteria
26 toxic compounds.  The classification of two of the toxic compounds (benzene and formald
carcinogens was consistent with EPA designations published in the Integrated Risk Informat
(IRIS) data base (DOE 1991b).  However, this data base does not include sufficient data to
quantitative inhalation cancer risk assessment. 
    To obtain a hazard index, this analysis evaluated toxic and criteria pollutant compoun
effects by adding hazard quotients for each compound.  The EPA Risk Assessment Guidance fo
Superfund (EPA 1989) describes this approach.  The hazard quotient is the ratio of compoun
concentration or dose to a Reference Concentration (RfC) or Dose (RfD).  For compounds wit
listed Reference Concentration or Dose values, the analysis used appropriate State of Idah
The use of the noncancer hazard index assumes a level of exposure (standard) below which a
health effects would be unlikely.  The hazard index is not a statistical probability; ther
be interpreted as such. 
    This analysis based toxic and criteria pollutant compound hazard index values for the 
exposed individual on the maximum concentrations for the compounds at the INEL site bounda
public access roads inside the INEL site boundary, and the Craters of the Moon Wilderness 
Because the hazard index for criteria pollutants is less than 1, no adverse health effects
from routine operations for either workers or the maximally exposed individual.  Because t
index for toxic pollutants exceeds 1, the potential for carcinogenic health risks could ex
varying spacial and temporal distributions of the concentrations of individual air polluta
unlikely that any individual would be exposed to all the pollutants all the time.  Since i
hazard indices for the toxic compounds are less than 1, adverse health effects are not exp

4.12.3 Occupational Health and Safety 

    Total injury and illness incidence rates at the INEL varied from an annual average of 
4.9 per 200,000 work hours from 1987 to 1991.  During this time, total lost workday cases 
from a low of 1 per 200,000 work hours in 1988 and 1989 to a high of 2.6 per 200,000 work 
1991.  The rates appear higher for 1991 because of a 1990 change in reporting requirements
injuries and illnesses.  INEL rates for 1987 to 1989 are below overall DOE rates (2.9 tota
illness incidence and 1.4 total lost workday cases per 200,000 work hours) and Bureau of L
Statistics rates (8.5 total injury and illness incidence and 4.0 total lost workday cases 
hours).  For 1990 and 1991, INEL rates are slightly above overall DOE rates, but below Bur
Labor Statistics rate. 
    There were 1,337 total recordable injury and illness cases at the INEL from 1987 to 19
average of 8,385 employees working 79,654,000 hours.  Of these cases, 114 (8.5 percent) we
occupational illnesses, of which 48 percent were repeated trauma disorders and 30 percent 
classified as skin diseases or disorders.  One fatality occurred at the INEL between 1987 



when an employee was struck and killed by a forklift. 

4.13 Idaho National Engineering Laboratory Services 

    This section discusses water, electricity, fuel capacities and consumption, wastewater
and security and emergency protection at INEL facilities. 

4.13.1 Water Consumption 

    A system of about 30 wells, with pumps and storage tanks, provides the water supply fo
INEL site.  Because of the distance between site facility areas, the water supply system f
facility is independent.  The site uses no natural surface water.  The City of Idaho Falls
system, which includes about 16 wells, provides water to DOE and contractor facilities in 
    A Water Rights Agreement between DOE and the State of Idaho regulates groundwater use 
the INEL site.  Under this agreement, INEL has claim to 2,300 liters per second (36,000 ga
minute) of groundwater, not to exceed 43 billion liters (11 billion gallons) per year (Tee
has not measured the total pumping rate from the aquifer, which would depend on the number
pumps operating.  There is a slight possibility that the site could exceed the regulated p
very short periods, such as during recovery from an extended power outage when many pumps 
run to refill depleted storage tanks. 
    The average INEL site water consumption from 1987 through 1991 was 7.4 billion liters
(1.9 billion gallons) per year, based on the cumulative volumes of water withdrawn from th
(Teel 1993).  The projected baseline usage for 1995 will be about 6.5 billion liters (1.7 
gallons).  The estimated average water consumption of Idaho Falls facilities is 300 millio
(80 million gallons) per year. 

4.13.2 Electricity Consumption 

    The Antelope substation supplies commercial electric power to the INEL site through tw
to the Federally owned Scoville substation.  The Scoville substation supplies electric pow
the INEL electric power distribution system (Teel 1993).  The contract with Idaho Power Co
supply electric power to the INEL site provides "up to 45,000 kilowatts monthly" at 13.8 k
(IPC/DOE 1986).  Hydroelectric generators along the Snake River in southern Idaho and the 
and Valmy coal-fired thermal electric generation plants in southwestern Wyoming and northe
Nevada, respectively, generate the electric power supplied by Idaho Power.  The Experiment
Reactor-II can also provide approximately 12 to 15 megavolt-amperes of capacity for the el
power loop (Teel 1993). 
    The rated capacity of the INEL site power transmission loop line is 124 megavolt-amper
peak demand on the system from 1990 through 1993 was about 40 megavolt-amperes, and the av
usage was slightly less than 217,000 megawatt-hours per year (Teel 1993).  This usage rate
decrease by about 4 percent by 1995. 
    The INEL facilities in Idaho Falls receive electric power from the City of Idaho Falls
operates four hydroelectric power generation plants on the Snake River along with substati
distribution facilities.  The Bonneville Power Administration, which operates hydroelectri
the Columbia River system, supplies supplemental power to the City of Idaho Falls.  In 199
Falls facilities used 31,500 megawatt-hours of electricity (Teel 1993). 

4.13.3 Fuel Consumption 

    Fuels consumed at the INEL site include several liquid petroleum fuels, coal, and prop
fuels are transported to the site for storage and use.  Natural gas is the only reported f
the INEL Idaho Falls facilities; the Intermountain Gas Company provides this fuel through 
underground lines (Teel 1993). 
    The average annual fuel consumption at the INEL site from 1990 through 1993 was as fol
fuel oil, 10,578,000 liters (2,795,000 gallons); diesel fuel, 5,690,000 liters (1,500,000 
propane gas, 568,000 liters (150,000 gallons).  The INEL also uses about 8,200 metric tons
(9,000 tons) of coal.  Fuel storage is provided at each facility and inventories are resto
necessary.  No fossil fuel shortage has ever occurred at the INEL site (Teel 1993). 

4.13.4 Wastewater Disposal 



    Sanitary wastewater systems at the smaller onsite facility areas consist primarily of 
and drain fields.  The larger areas, such as Central Facilities Area, Idaho Chemical Proce
and Test Reactor Area, have wastewater treatment facilities.  The City of Idaho Falls wast
treatment system serves the Idaho Falls facilities (Teel 1993). 
    The average annual wastewater discharge volume at the INEL site from 1989 through 1991
537 million liters (142 million gallons).  The wastewater from DOE and contractor-operated
in Idaho Falls is not metered but is estimated to be 300 million liters (80 million gallon
The primary causes of the difference between water pumped and estimated wastewater dischar
evaporation from ponds and cooling towers, irrigation of landscaped areas, and discharge o
wastewater (Teel 1993).  Some industrial wastewater, such as steam condensate, is also dis
evaporation ponds and injection wells. 

4.13.5 Security and Emergency Protection 

    This section describes the fire protection and prevention, security, and emergency pre
resources for the INEL site and the surrounding areas.  This discussion includes the INEL 
Department, DOE and INEL Emergency Preparedness, and DOE and INEL Security.  DOE establish
an Emergency Management System that incorporates all applicable requirements for emergency
planning, preparedness, and response at the INEL.  Each INEL facility must prepare an Emer
Plan that contains detailed contingency plans and emergency procedures. 

4.13.5.1 DOE Fire Department. The contractor-operated Fire Department staffs and operates 

three fire stations on the INEL that support the entire site.  Each station has the equipm
expertise to respond to explosions, fires, spills, and medical emergencies.  These station
north end at Test Area North, at Argonne National Laboratory-West, and at the Central Faci
Each station has a minimum of one engine company capable of supporting any fire emergency 
assigned area.  The Fire Department has a staff of 44 firefighters and 11 support personne
operates with a minimum critical staff of 7 firefighters at any time.  In addition to prov
firefighting services, the Fire Department provides the INEL ambulance, emergency medical 
(EMT), and hazardous material response services.  The Fire Department has mutual aid agree
with other firefighting organizations, such as the Bureau of Land Management and the Citie
Falls, Blackfoot, and Arco.  Through these agreements, the Idaho Falls Fire Department ser
facilities in the City of Idaho Falls. 

4.13.5.2 DOE and INEL Emergency Preparedness. Each DOE INEL contractor 

administers and staffs its own emergency preparedness program under the direction and supe
DOE.  All contractor programs for emergency control and response are compatible.  The Warn
Communication Center is in the DOE Headquarters building and staffed by the INEL prime con
with DOE oversight; it is the communication and overall control center for support to onsc
commanders in charge of an emergency response.  The DOE emergency preparedness system incl
mutual aid agreements with all regional county and major city fire departments, police, an
facilities.  Through the agreements, the Idaho Falls emergency preparedness organizations 
facilities in the City of Idaho Falls. 

4.13.5.3 DOE and INEL Security. DOE has oversight responsibility for safeguards and 

security at the INEL.  The security program has three categories:  security operations, pe
security, and safeguards.  The security operations division provides asset protection (cla
special nuclear material, facilities, and personnel) and technical security (computer and 
Under this category, DOE administers the INEL protective force, which is supplied by contr
personnel security staff processes personnel security clearances.  The safeguards departme
responsible for the management and accountability of special nuclear materials.  The INEL 
force, consisting of 200 armed guards and 350 support personnel, provides the onsite perso
administer the programs.  Each INEL contractor has a safeguards and security staff, divide
similar manner, to manage the security associated with its facilities.  Contractor safegua
security staffs range from about 5 to 60 persons, depending on the size and complexity of 
associated facilities.  Each staff works with the INEL protective forces. 

4.14 Materials and Waste Management



    This section summarizes the management of materials and wastes (high-level, transurani
low-level, low-level, hazardous, industrial and commercial solid wastes and hazardous mate
INEL and Idaho Falls facilities, and presents an overview of the current status of the var
types generated, stored, and disposed at the INEL. 
    The total amount of waste generated and disposed has been reduced through waste minimi
and treatment.  The INEL attains waste minimization by reducing or eliminating waste gener
recycling, and by reducing the volume, toxicity, or mobility of waste before storage or di
addition, the site has achieved volume reduction of radioactive wastes through more intens
surveying, waste segregation, and use of administrative and engineering controls. 
    The quantitative data presented in this section are from Volume 2 of this EIS, unless 
noted. 

4.14.1 High-Level Waste 

    At present, about 11,900 cubic meters (4,970 cubic yards calcine solid and 2,140,000 g
liquid) of high-level waste are in storage at the INEL Idaho Chemical Processing Plant (se
for locations of major waste management facilities).  This facility blends liquid waste, c
aluminum and zirconium wastes from past spent nuclear fuel reprocessing, and sodium-bearin
and processes them through calcination to produce a granular calcine solid.  Because of th
termination of reprocessing, the site no longer generates liquid high-level waste, with th
high-level waste residues.  Liquid high-level wastes generated by prior reprocessing activ
solidified at the site.  At present, the site generates liquid waste that is not directly 
reprocessing.  The site manages this liquid as high-level waste.  The site will calcine th
high-level waste that does not contain sodium, and as much sodium-bearing high-level waste
practicable by January 1, 1998, in accordance with the Amended Order Modifying Order of Ju
1993, United States District Court for the District of Idaho, December 22, 1993.  The proj
baseline for high-level waste generation is 750 cubic meters (980 cubic yards) annually (E

4.14.2 Transuranic Waste 

    About 65,000 cubic meters (85,000 cubic yards) of transuranic and alpha-contaminated l
wastes are retrievably stored and 62,000 cubic meters (81,000 cubic yards) of transuranic 
(Morton and Hendrickson 1995) have been buried at the Radioactive Waste Management Complex
the INEL.  At present, no facilities can dispose of transuranic waste; however, DOE ultima
to retrieve, repackage, certify, and ship stored transuranic wastes at the INEL to a poten
repository for final disposition.  DOE has not determined the disposition of alpha-contami
level waste and buried waste.  Since the October 1988 ban by the State of Idaho prohibitin
of transuranic waste to the INEL, DOE has shipped only minor amounts of transuranic waste
generated on the site to the INEL Radioactive Waste Management Complex for interim storage
present, there are no treatment facilities for transuranic wastes at the INEL.  The projec
baseline for transuranic waste generation is 6 cubic meters (8 cubic yards) annually (EG&G

4.14.3 Mixed Low-Level Waste 

    At present, DOE accepts only mixed low-level waste generated at the INEL for treatment
disposal at the INEL.  DOE stores mixed low-level waste generated at the INEL at interim s
facilities until treatment systems become available or operational.  A total of 1,800 cubi
(2,400 cubic yards) of mixed low-level waste interim storage capacity is available at the 
Current mixed low-level waste interim storage is approximately 1,100 cubic meters (1,400 c
yards).  Treatment technologies exist for much of the mixed low-level waste generated at t
and waste minimization eliminates potential sources of mixed low-level waste before genera
projected 1995 baseline for mixed low-level waste is 525 cubic meters (687 cubic yards) an
(EG&G 1993). 

4.14.4 Low-Level Waste 

    Through 1991, DOE disposed of 145,000 cubic meters (190,000 cubic yards) of low-level 
at the Radioactive Waste Management Complex.  In 1991, the total available low-level waste
capacity at the complex was 37,000 cubic meters (48,000 cubic yards).  DOE has curtailed l
waste treatment since 1991 while waiting for updated safety documentation and an environme
impact assessment for the Waste Experimental Reduction Facility.  The INEL stores low-leve
awaiting treatment on asphalt or concrete pads at the Waste Experimental Reduction Facilit



radioactive waste storage containers at the generating facilities.  The projected 1995 bas
level waste generation is 4,270 cubic meters (5,585 cubic yards) annually (EG&G 1993). 

4.14.5 Hazardous Waste 

    DOE collects hazardous waste generated at the INEL and stores it temporarily at the Ha
Waste Storage Facility before shipping it off the site.  The Hazardous Waste Storage Facil
adequate storage capacity [approximately 64 cubic meters (84 cubic yards)] to manage the q
hazardous waste generated at the INEL.  The site recycles, reuses, or reprocesses such was
possible, and might replace some hazardous substances with nonhazardous substances. 

4.14.6 Industrial/Commercial Solid Waste 

    DOE disposes of the industrial and commercial solid waste generated at the site in the
Landfill Complex at the Central Facilities Area.  The Landfill Complex has approximately 
910,000 square meters (225 acres) of land available for solid waste disposal, including th
area at Landfill III, which is currently in use.  The estimated capacity of the INEL Landf
will be sufficient to dispose of INEL waste for 30 to 50 years; however, capacity of the c
excavations will be filled by 1998.  DOE has proposed expanding the excavation.  Volume 2 
EIS describes the landfill expansion project.  The industrial and commercial solid waste l
currently in use is in a 48,000-square-meter (12-acre) gravel pit area north of Disposal A
does not expect to store solid waste intended for disposal.  Waste segregation occurs at e
facility so recyclable materials do not enter the solid waste stream.  The average annual 
waste disposed at the Central Facilities Area landfill from 1988 through 1992 was approxim
52,000 cubic meters (68,000 cubic yards) (also the projected 1995 baseline) (EG&G 1993). 

4.14.7 Hazardous Materials 

    The INEL 1993 chemical inventory lists 774 hazardous chemicals.  The number and the to
weight of hazardous chemicals used on the site and at individual facilities change daily i
use.   The annual Superfund Amendments and Reauthorization Act reports for the INEL facili
include year-to-year inventories. 

5. ENVIRONMENTAL CONSEQUENCES 

5.1 Overview 

    This chapter discusses the potential environmental consequences for each spent nuclear
management alternative described in Chapter 3.  The U.S. Department of Energy (DOE) used t
environmental consequence analyses of nonnaval spent nuclear fuel management from Volume 2
input for this chapter; however, DOE made necessary adjustments to accommodate the differe
between Volume 1 and Volume 2 alternatives.  In addition, DOE adjusted the 10-year plannin
horizon for Volume 2 alternatives to 40 years for Volume 1. 
    As described in Chapter 1, this chapter analyzes only nonnaval DOE actions; however, 
Section 5.16, "Cumulative Impacts and Impacts from Connected or Similar Actions," includes
from the Naval Nuclear Propulsion Program and nonnaval DOE impacts that are cumulative.  T
Appendix B restriction of analysis to nonnaval actions results in Alternative 2 (options 2
becoming a single alternative. 
    Chapter 5 addresses potential impacts from construction and normal operations for each
of the affected environment described in Chapter 4.  In addition, it provides potential co
from accidents and several types of summary information.  In cases where the consequence a
does not result in a distinction among the alternatives, this chapter describes the conseq
division by alternative to avoid needless repetition.  Tables 3-4 through 3-6 in Section 3
and compare the potential impacts associated with each alternative. 

5.2 Land Use 

    Alternatives 1, 2, 4b(2), and 5a [No Action, Decentralization, Regionalization by Geog
(Elsewhere), and Centralization at other DOE sites] would have the least impact on land us
0.8 acre (0.003 square kilometer); Alternatives 4b(1) [Regionalization by Geography (INEL)



5b (Centralization at the INEL) would result in the greatest changes, impacting nearly 31 
(0.12 square kilometer). 
    Overall environmental impacts on land use by any of the alternatives would be small be
DOE would build new facilities in developed areas that it has already dedicated to industr
that previous activities have disturbed.  Under all the alternatives, proposed activities 
consistent with the existing land use plans discussed in Section 4.2 and would be similar 
existing developed areas on the site.  None of the proposed activities would involve land 
INEL boundaries, and no effects on surrounding land uses or local land use plans should oc
    No onsite land use restrictions due to Native American treaty rights would exist for a
alternatives described in this EIS.  Potential impacts on Native American and other cultur
are discussed in Section 5.4 (Cultural Resources) and in Appendix L (Environmental Justice

5.3 Socioeconomics 

    This section describes the potential effects of the spent nuclear fuel alternatives on
socioeconomic resources of the region of influence described in Section 4.3.  Tables 5.3-1
list proposed changes in the INEL-related workforce and population.  Figure 5.3-1 shows th
proposed changes. 

5.3.1 Methodology 

    This section addresses socioeconomic impacts in terms of both direct and secondary emp
and population effects.  Direct effects are changes in INEL employment that DOE expects to
under each alternative and include construction and operations phase impacts.  Secondary e
include indirect and induced impacts.  Indirect effects are impacts to regional businesses
employment resulting from changes in DOE regional purchases or nonpayroll expenditures.  I
effects are impacts to regional businesses and employment that result from changes in payr
by affected INEL employees.  The total economic impact to the region is the sum of direct 
secondary effects. 
    The bases for the estimated direct impacts in this section are project summary data th
developed in cooperation with INEL contractors.  Employment impacts represent actual chang
INEL staffing; they do not include changes in staffing due to a reassignment of the existi
workforce.  The projected decline in baseline INEL activity is not part of any alternative
a comprehensive analysis of potential impacts was not included.  Projected declines in bas
employment are presented in Figure 5.3-1 in order to provide the reader with a framework f
evaluating potential employment and population impacts.  This assessment used RIMS II to e
total employment impacts with multipliers that the U.S. Bureau of Economic Analysis develo
specifically for the INEL region of influence.  A comprehensive discussion of the methodol
provided in Appendix F-1 of Volume 2.  Cumulative impacts on socioeconomic resources in th
region are discussed in Section 5.16. 
Table 5.3-1.  Estimated changes in employment and population for Alternatives 3, 4a, 4b(1)
1995 - 2004.   
Factor              1995   1996   1997   1998   1999    2000    2001    2002    2003    20
Direct employment   0      0      0      0      250     250     375     375     375     37
Secondary           0      0      0      0      352     352     528     528     528     52
employment 
Total employment    0      0      0      0      602     602     903     903     903     90
change 
Change in ROIb      0.0    0.0    0.0    0.0    0.5     0.5     0.8     0.8     0.8     0.
labor force (%) 
Change in ROI       0.0    0.0    0.0    0.0    0.6     0.6     0.8     0.8     0.8     0.
employment (%) 
Population change   0      0      0      0      2,027   2,027   3,040   3,040   3,040   3,
Change in ROI       0.0    0.0    0.0    0.0    0.8     0.8     1.1     1.1     1.1     1.
population (%) 
a.  Sources:  Johnson (1995); USBEA (1993); USBC (1992). 
b. ROI = region of influence. 
Table 5.3-2.  Estimated changes in employment and population for Alternatives 4b(2) and 5a
1995 - 2004. 
Factor              1995   1996   1997   1998   1999    2000    2001    2002    2003    20
Direct employment   50     50     0      0      0       0       0       0       0       0 
Secondary           70     70     0      0      0       0       0       0       0       0 
employment 



Total employment    120    120    0      0      0       0       0       0       0       0 
change 
Change in ROIa      0.1    0.1    0.0    0.0    0.0     0.0     0.0     0.0     0.0     0.
labor force (%) 
Change in ROI       0.1    0.1    0.0    0.0    0.0     0.0     0.0     0.0     0.0     0.
employment (%) 
Population change   405    405    0      0      0       0       0       0       0       0 
Change in ROI       0.2    0.2    0.0    0.0    0.0     0.0     0.0     0.0     0.0     0.
population (%) 
a.  Sources:  Johnson (1995); USBEA (1993); USBC (1992). 
b. ROI = region of influence. 

5.3.2 Alternatives 1 and 2 - No Action and Decentralization 

   Activities associated with Alternatives 1 and 2 would not result in any additional cons
operations jobs at the INEL; therefore, implementation of either of these alternatives wou
impact on socioeconomic resources in the region of influence. 

5.3.3 Alternatives 3, 4a, 4b(1), and 5b - 1992/1993 Planning Basis, Regionalization by Fuel Type, 

Regionalization by Geography (INEL), and Centralization at the INEL 
  

5.3.3.1 Construction. As listed in Table 5.3-1, construction employment under these 

alternatives would peak during the period from 2001 to 2004 with approximately 375 additio
jobs per year.  When added to the estimated 528 indirect jobs, the total employment impact
region would be an addition of approximately 903 jobs.  Employment would decline to zero b
   Based on historic data, approximately 97 percent of the new employees who would fill th
would live in the seven-county region of influence.  As listed in Table 5.3-1, if all new 
were filled by in-migrants to the region, there would be a 0.8-percent increase in the reg
force and in regional employment during the peak years.  These changes would be minimal an
have no adverse impacts on socioeconomic resources in the region.  In fact, although the 
implementation of any of these alternatives would result in an increase over projected emp
levels, as shown in Figure 5.3-1, there would be an overall decline in employment from pro
1995 levels. 
   Assuming each new employee represented one household and 3.47 persons per household, th
would be a corresponding increase in regional population levels of 1.1 percent (approximat
3,000 people).  Given this minor change in population, DOE expects potential impacts on th
for community resources and services such as housing, schools, police, health care, and fi
to be negligible.   

5.3.3.2 Operations. Activities associated with Alternatives 3, 4a, 4b(1), and 5b would not 

require any additional operations jobs at the INEL.  Therefore, the implementation of eith
alternatives would have no impact on socioeconomic resources in the region of influence. 

5.3.4 Alternatives 4b(2) and 5a - Regionalization by Geography (Elsewhere) and Centralization at Other 

DOE Sites  

5.3.4.1 Construction. As listed in Table 5.3-2, construction employment under these 

alternatives would peak during the period from 1995 to 1996 with approximately 50 addition
jobs per year.  When added to the estimated 70 indirect jobs, the total employment impact 
region would be approximately 120 jobs.  Employment after 1996 would drop to zero.   
  Figure 5.3-1.  INEL employment by SNF alternative relative to site employment projection
   Based on historic data, approximately 97 percent of the new employees who would fill th
would live in the seven-county region of influence.  As listed in Table 5.3-2, if all new 
were filled by in-migrants to the region, there would be a 0.1-percent increase in the reg
force and in regional employment levels during the peak years.  These changes would be min



would have no adverse impacts on socioeconomic resources in the region.  In fact, although
implementation of any of these alternatives would be an increase over projected employment
from 1995 to 1996, as shown in Figure 5.3-1, there would be an overall decline in employme
projected 1995 levels.   
   Assuming each new employee represented one household and 3.47 persons per household, th
would be a corresponding increase in regional population levels of 0.2 percent (approximat
400 people).  Given this minor change in population, DOE expects potential impacts on the 
for community resources and services such as housing, schools, police, health care, and fi
to be negligible. 

5.3.4.2 Operations. Activities associated with Alternatives 4b(2) and 5a would not result in 

any additional operations jobs at the INEL.  Therefore, the implementation of either of th
alternatives would have no impact on socioeconomic resources in the region of influence. 

5.4 Cultural Resources 

    This section summarizes the potential impacts of spent nuclear fuel management activit
cultural resources at the INEL site. 
    This assessment evaluated both direct and indirect impacts due to the proposed alterna
the INEL, direct impacts to archaeological resources usually would be those associated wit
disturbance from construction activities.  Direct impacts to existing historic structures 
demolition, modification, deterioration, isolation from or alteration of the character of 
setting; or introduction of visual, audible, or atmospheric elements out of character or t
property's setting.  In addition, indirect impacts to archaeological resources could occur
overall increase in activity at the INEL, which could bring a larger workforce closer to s
sites.  Direct impacts to traditional resources could occur through land disturbance, vand
changes to the environmental settings of traditional use and sacred areas.  Impacts could 
pollution, noise, and contamination that could affect the traditional hunting and gatherin
visual or audible settings of sacred areas. 
    The potential for adverse impacts on cultural resources would be the least under Alter
2, 4b(2), and 5a, which would disturb approximately 0.8 acres (0.003 square kilometer).  I
would be minor because surveys of the area to be disturbed found no eligible cultural reso
(Reed et al. 1986; DOE 1993a). 
    The potential for adverse impacts on cultural resources would be similar under Alterna
4b(1), and 5b with the greatest potential under Alternatives 4b(1) and 5b [Regionalization
Geography (INEL) and Centralization at the INEL], which would involve the disturbance of n
acres (0.12 square kilometer).  Again, impacts would be minimal because surveys of the pre
disturbed area found no eligible cultural resources (Reed et al. 1986).  Under these alter
proposed modifications at the Idaho Chemical Processing Plant facilities could adversely a
historically significant structures and could require consultation with the Idaho State Hi
Preservation Office (Braun et al. 1993). 
    The Shoshone-Bannock Tribes are also concerned with the potential impact to important 
American resources from changes in the visual setting, noise, air quality, or water qualit
activities associated with spent nuclear fuel management would take place within existing 
currently engaged in similar activities, DOE does not expect any impacts to important Nati
American resources from alteration of the visual setting or noise associated with implemen
any of the alternatives.  There could be temporary, minor impacts on air quality from fugi
associated with construction activities.  Emissions of radionuclides to the air under norm
would be minor and would be well below applicable standards and guidelines.  Under normal
operating conditions, radioactive discharges to the soil or directly to the aquifer would 
    DOE would minimize the potential for direct and indirect adverse impacts on traditiona
resources from pollution, noise, and contamination through compliance with applicable loca
Federal laws and regulations.  Impact avoidance and other mitigation measures for cultural
are described in Section 5.20.2. 

5.5 Aesthetic and Scenic Resources 

    None of the alternatives for spent nuclear fuel management at the INEL would have adve
consequences on scenic resources or aesthetics because DOE would confine the proposed proj
developed areas.  Although the construction of the proposed facilities would produce fugit
could temporarily affect visibility, the INEL would follow standard construction practices



both erosion and dust generation.  Facility operations under each alternative would not pr
emissions to the atmosphere that would impact visibility. 

5.6 Geology 

    This section discusses the potential effects of the spent nuclear fuel management alte
geologic resources at the INEL site. 
  
    Proposed INEL spent nuclear fuel management activities would only have minor localized
impacts on the geology of the site for all the alternatives.  Direct impacts to geologic r
site would be associated with the disturbance or extraction of surface deposits to constru
facilities.  These impacts could include excavations into the soil and rock of the site, s
and banking, and the extraction of aggregate materials from gravel and borrow pits on the 
Table 5.6-1 lists estimated extractions of aggregate from site gravel pits for all INEL sp
fuel, environmental restoration, and waste management projects. These values serve to bou
spent nuclear fuel project usage. 
    A secondary impact to geological resources from construction activities would be the p
for increased soil erosion.  DOE would minimize any potential soil erosion by the use of B
Management Practices designed to control stormwater runoff and slope stability. 
Table 5.6-1.  Estimated INEL gravel/borrow use (cubic meters).  ,b 
Alternative                                     Estimated Gravel/Borrow Use  
1.    No Action                                 158,000  
2.    Decentralization                          158,000  
3.    1992/1993 Planning Basis                  392,000  
4a.   Regionalization by Fuel Type              392,000  
4b(1) Regionalization by Geography (INEL)       1,772,000  
4b(2) Regionalization by Geography (Elsewhere)  296,000  
5a.   Centralization at other DOE Sites         296,000  
5b.   Centralization at the INEL                1,772,000 
a.  Source:  EG&G (1994). 
b.  To convert cubic meters to cubic yards, multiply by 1.31. 

5.7 Air Quality and Related Consequences 

    This section describes the potential nonradiological and radiological impacts to air q
associated with each alternative.  The term "baseline concentrations" is defined as the su
concentrations resulting from potential emissions from current operations and those result
planned upgrades or modifications that DOE would construct or operate prior to any of the 
actions described in this EIS.  Additional information is provided in Section 5.7 and Appe
Volume 2. 

5.7.1 Alternative 1 - No Action 

5.7.1.1 Nonradiological Air Quality. Construction activities associated with this alternative  

would be limited to upgrading an existing facility.  Potential impacts to air quality from
activities would include fugitive dust and exhaust emissions from support equipment.  DOE 
the impacts from construction using the EPA Fugitive Dust Model (FDM) (Winges 1992).  The
modeling results showed that the expected construction-related air quality impacts should 
and highly localized. 
    Minimal spent nuclear fuel activities would occur under this alternative.  Therefore, 
that the ambient concentrations levels from normal operations would be similar to those fr
Table 4.7-1 lists nonradioactive emissions from normal operations.  Tables 5.7-1 and 5.7-2
maximum potential concentrations for the proposed alternatives; they are all below applica
standards and guidelines.  Ambient concentrations from Alternative 1 activities will be be
applicable standards and guidelines. 

5.7.1.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    No additional facilities that would be in operation for this alternative would produce
emissions.  Therefore, for normal operations, doses to the maximally exposed individual, t



population, and workers would be equivalent to baseline doses, as listed in Table 5.7-3.  
lists associated emission rates. 
Table 5.7-1.  Maximum impacts to nonradiological air quality from spent nuclear fuel - cri
pollutants.  ,b 
Pollutant                   Averaging   Applicable   Maximum          Baseline plus   Perc
                            time        standard     baseline        maximum          stan
                                        (-g/m3)      concentration   alternativec  
                                                     (-g/m3)         (-g/m3)  
Carbon monoxide             1-hr        40,000       610             610              1.5 
                            8-hr        10,000       280             280              2.8 
Nitrogen dioxide            Annual      100          4               4                4  
Lead                        Quarterly   1.5          0.001           0.001            <0.1
Particulate matter (PM10)   24-hr       150          80              80               53 
                            Annual      50           5               5                10 
Sulfur dioxide              3-hr        1,300        580             580              45 
                            24-hr       365          140             140              38 
                            Annual      80           6               6                7.5
a. Source:  Section 5.7 of Volume 2 of this EIS and Belanger et al. (1995). 
b. Listed concentrations are the maximum of those calculated at the INEL site boundary, pu
   inside the INEL site boundary, and the Craters of the Moon Wilderness Area. 
c. The listed concentrations are the maximums for any of the proposed alternatives. 
Table 5.7-2.  Maximum impacts to nonradiological air quality from spent nuclear fuel - tox
pollutants.  ,b 
Pollutant                   Averaging   Applicable   Maximum         Impact from      Perc
                            time        standard     baseline        maximum          stan
                                        (-g/m3)      concentration   alternativec  
                                                     (-g/m3)         (-g/m3)  
Ammonia                     Annual      1.8y102      6.0y100         1.8y100          1  
Benzene                     Annual      1.2y10-1     2.9y10-2        2.3y10-2         19 
Formaldehyde                Annual      7.7y10-2     1.2y10-2        4.4y10-2         57 
Methyl isobutyl ketone      Annual      2.1y103      (e)             2.6y101          1  
Hydrofluoric acid           Annual      2.5y101      (e)             1.8y10-2         <0.1
Tributylphosphate           Annual      2.5y101      (e)             6.1y10-          0.2
                                                                     -2  
a. Source:  Section 5.7 of Volume 2 of this EIS and Raudsep (1995). 
b. Listed concentrations are the maximum of those calculated at the INEL site boundary, pu
   inside the INEL site boundary, and the Craters of the Moon Wilderness Area. 
c. The listed concentrations are the maximums for any of the proposed alternatives, plus n
   sources expected to become operational after May 1, 1994. 
d. In accordance with State of Idaho regulations for toxic air pollutants, the percent of 
   based on concentrations resulting from the alternatives and from new or modified source
   operational since May 1, 1994. 
e. Baseline concentrations for these pollutants were not analyzed because their emissions 
   levels. 
Table 5.7-3.  Annual dose increments by alternative in comparison to the baseline.   
                                                    Maximally                
                                     INEL worker    exposed individual     Population  
Alternative                          (millirem)    (millirem)              (person-rem)b 
Baseline                             4.3y100c      5.6y10-2                3.4y10-1  
1.    No Action                      3.3y10-4      3.5y10-3                1.0y10-1  
2.    Decentralization               3.3y10-4      3.5y10-3                1.0y10-1  
3.    1992/1993                      3.3y10-3      8.0y10-3                1.9y10-1  
 Planning Basisc 
4a.   Regionalization by Fuel Type   3.3y10-3      8.0y10-3                1.9y10-1  
4b(1). Regionalization by Geography  4.2y10-3      4.8y10-2                3.9y10-1  
       (INEL)d 
4b(2). Regionalization by Geography  7.0y10-5      3.9y10-3                8.3y10-2  
       (Elsewhere) 
5a.   Centralization at Other DOE    7.0y10-5      3.9y10-3                8.3y10-2  
      Sites 
5b.   Centralization at the INEL     4.2y10-3      4.8y10-2                3.9y10-1 
a. Source:  Section 5.7 of Volume 2 of this EIS. 
b. Population dose is calculated based on the projected population in 2000 or 2010 whichev
c. Baseline worker dose includes the maximum projected operation of the portable water tre
   Power Burst Facility area.  However, the operation would be temporary (1 to 2 years) an



   representative of a permanent increase in the baseline.  If this facility were not incl
   the worker would be about 0.2 millirem per year. 
d. Alternative 4b(1) doses are slightly less than Alternative 5b doses. 

5.7.2 Alternative 2 - Decentralization 

5.7.2.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operations under this alternative would include baseli
emissions and those resulting from the startup of the proposed facilities.  Emission rates
with startup would be less than 1 percent of those from normal operations.  Tables 5.7-1 a
the maximum concentrations predicted for the proposed alternatives.  Ambient concentration
Alternative 2 activities would be below applicable standards and guidelines. 
Table 5.7-4.  Radionuclide emissions by alternative for spent nuclear fuel projects.   
                                                        Radionuclides and Emission Rates (
Project and Location                 Associated         H-3/       Co-60      Kr-85     Xe
                                     Alternative        C-14                            Xe
TAN Pool Fuel Transfer Project       1, 2, 3, 4a                                          
a.  Drying operations                4b(1), 5b          9.6y102    -          -         -
b.  Storage operations                                  3.9y10-1   -          -         -
(Test Area North) 
Additional Increased Rack Capacity   3, 4a, 4b(1), 5b   2.0y10-1   1.2y10-8   -         -
(Idaho Chemical Processing Plant) 
Dry Fuels Storage Facility           3, 4a, 4b(1),      1.8y10-2   1.9y10-6   -         -
(Idaho Chemical Processing Plant)    4b(2), 5a, 5b  
Fort St. Vrain Spent Fuel Storage    3, 4a, 4b(1), 5b   -          5.6y10-8   -         -
(Idaho Chemical Processing Plant) 
Increased Rack Capacity              3, 4a, 4b(1), 5b   2.0y10-1   1.2y10-8   -         -
(Idaho Chemical Processing Plant) 
EBR-II Blanket Treatment (Argonne    3, 4a, 4b(1), 5b   1.6y102    -          4.9y103   5.
National Laboratory - West) 
Electrometallurgical Process         3, 4a, 4b(1),      8.4y102    -          1.4y104   1.
Demonstration Project (Argonne       4b(2), 5a, 5b  
National Laboratory - West) 
Spent Fuel Processing Facility       4b(1), 5b          3.1y103    1.9y10-6   5.0y105   -
                                                                                          
a. Source:  Appendix F-3 of Volume 2 of this EIS. 

5.7.2.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operations under this alternative would include the ba
emissions and those resulting from the startup of the proposed facilities.  Table 5.7-4 li
rates for the spent nuclear fuel alternatives, including Decentralization.  Table 5.7-3 li
doses to the maximally exposed individual, the population, and workers.  These values are 
comparison to the National Emission Standards for Hazardous Air Pollutants dose limit of 1
per year, the dose limit received from background sources of 351 millirem per year, and th
population dose from background sources of 40,000 person-rem. 

5.7.3 Alternative 3 - 1992/1993 Planning Basis 

5.7.3.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that expected construction-related air quality impacts should be tempora
highly localized. 
    Emissions resulting from normal operations under this alternative would include baseli
emissions and those resulting from the proposed facilities.  Emission rates associated wit
would be less than 1 percent of those from normal operations.  Tables 5.7-1 and 5.7-2 list



maximum potential concentrations for the proposed alternatives.  Ambient concentrations fr
Alternative 3 activities would be below applicable standards and guidelines. 

5.7.3.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operations under this alternative would include baseli
emissions and those resulting from the startup of the proposed facilities.  Table 5.7-4 li
rates for the spent nuclear fuel alternatives.  Table 5.7-3 lists the resulting doses to t
exposed individual, the population, and workers.  These values are small in comparison to 
Emission Standards for Hazardous Air Pollutants dose limit of 10 millirem per year, the do
received from background sources of 351 millirem per year, and the population dose from ba
sources of 40,000 person-rem. 

5.7.4 Alternative 4a - Regionalization by Fuel Type 

5.7.4.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the startup of the proposed facilities.  Emission rates
with startup would be less than 1 percent of those from normal operations.  Tables 5.7-1 a
the maximum potential concentrations for the proposed alternatives.  Ambient concentration
Alternative 4 activities would be below applicable standards and guidelines. 

5.7.4.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the proposed facilities.  Table 5.7-4 lists emission ra
nuclear fuel alternatives including Regionalization.  Table 5.7-3 lists the resulting dose
maximally exposed individual, the population, and workers.  These values are small in comp
the National Emission Standards for Hazardous Air Pollutants dose limit of 10 millirem per
dose limit received from background sources of 351 millirem per year, and the population d
background sources of 40,000 person-rem. 

5.7.5 Alternative 4b(1) - Regionalization by Geography (INEL) 

5.7.5.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the startup of the proposed facilities.  Emission rates
with startup would be less than 1 percent of those from normal operations.  Tables 5.7-1 a
the maximum potential concentrations from the proposed alternatives.  Ambient concentratio
Alternative 4b(1) activities would be below applicable standards and guidelines. 

5.7.5.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the proposed facilities.  Table 5.7-4 lists associated 
for spent nuclear fuel alternatives including Regionalization by Geography (INEL).  Table 
resulting doses to the maximally exposed individual, the population, and workers.  These v
small in comparison to the National Emission Standards for Hazardous Air Pollutants dose l
millirem per year, the dose limit received from background sources of 351 millirem per yea
population dose from background sources of 40,000 person-rem. 



5.7.6 Alternative 4b(2) - Regionalization by Geography (Elsewhere) 

5.7.6.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the startup of the proposed facilities.  Emission rates
with startup would be less than 1 percent of those from normal operations.  Tables 5.7-1 a
the maximum potential concentrations from the proposed alternatives.  Ambient concentratio
Alternative 4b(2) activities would be below applicable standards and guidelines. 

5.7.6.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the proposed facilities.  Table 5.7-4 lists associated 
for spent nuclear fuel alternatives including Regionalization by Geography (Elsewhere).  T
lists resulting doses to the maximally exposed individual, the population, and workers.  T
are small in comparison to the National Emission Standards for Hazardous Air Pollutants do
10 millirem per year, the dose limit received from background sources of 351 millirem per 
the population dose from background sources of 40,000 person-rem. 

5.7.7 Alternative 5a - Centralization at Other DOE Sites 

5.7.7.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the startup of the proposed facilities.  Emission rates
with startup would be less than 1 percent of those from normal operations.  Tables 5.7-1 a
the maximum potential concentrations from the proposed alternatives.  Ambient concentratio
Alternative 5a activities would be below applicable standards and guidelines. 

5.7.7.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the proposed facilities.  Table 5.7-4 lists associated 
for spent nuclear fuel alternatives including Centralization at other DOE sites.  Table 5.
resulting doses to the maximally exposed individual, the population, and workers.  These v
small in comparison to the National Emission Standards for Hazardous Air Pollutants dose l
millirem per year, the dose limit received from background sources of 351 millirem per yea
population dose from background sources of 40,000 person-rem. 

5.7.8 Alternative 5b - Centralization at the INEL 

5.7.8.1 Nonradiological Air Quality. Potential impacts to air quality from construction 

activities would include fugitive dust and exhaust emissions from support equipment.  The 
assessment showed that the expected construction-related air quality impacts should be tem
highly localized. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from the proposed facilities.  Emission rates associated wit
of the proposed facilities would be less than 1 percent of those from normal operations.  
and 5.7-2 list the maximum potential concentrations from the proposed alternatives.  Ambie
concentrations from Alternative 5b activities would be below applicable standards and guid



5.7.8.2 Radiological Air Quality. No radiological impacts to the environment would result 

from construction activities. 
    Emissions resulting from normal operation under this alternative would include baselin
emissions and those resulting from startup of the proposed facilities.  Table 5.7-4 lists 
emission rates for spent nuclear fuel alternatives including Centralization at the INEL.  
lists resulting doses to the maximally exposed individual, the population, and workers.  T
are small in comparison to the National Emission Standards for Hazardous Air Pollutants do
10 millirem per year, the dose limit received from background sources of 351 millirem per 
the population dose from background sources of 40,000 person-rem. 

5.8 Water Resources and Related Consequences 

    This section discusses potential environmental consequences to water resources under t
spent nuclear fuel management alternatives. DOE evaluated each alternative with respect to
impacts on water quality (both surface and subsurface water), water use, and human health.
    Any liquid effluents from facilities proposed for the spent nuclear fuel alternatives 
tanks or lined evaporation basins. Under normal operating conditions, radioactive discharg
soil or directly to the aquifer would not occur. Creed (1994) presents spent nuclear fuel 
data for the analysis of the potential impacts resulting from a hypothetical leak of 20 li
per day from secondary containment around the SNF storage pools during operations. Arnett 
addresses the effects that this leak could have on the quality of subsurface water resourc
Preliminary results indicate that there will be no contaminants above maximum contaminant 
the INEL boundary resulting from the postulated operational leak. Some storage pools have 
leakage in the past. However, based on the bounding accident scenario for high-level waste
failure, leakage during the implementation of the selected spent nuclear fuel management a
would cause negligible impacts to water resources (Bowman 1994). None of the proposed alte
for the management of spent nuclear fuel would result in any renewed discharges to infiltr
Section 5.15 discusses potential releases of hazardous or radioactive liquids as a result 
    With respect to water usage, Alternative 4b(l) [Regionalization by Geography (INEL)] a
Alternative Sb (Centralization at the INEL) would consume the largest volume of water- 1.5
cubic meters (400 million gallons) over 40 years. The greatest water consumption rate for 
alternatives would be 50,000 cubic meters (13 million gallons) per year (Hendrickson 1995)
incremental usage would represent approximately a 0.7 percent increase over the total aver
withdrawal rate at the INEL of 7.4 million cubic meters (1.9 billion gallons) per year. Th
consumptive use water right is 43 million cubic meters (11.4 billion gallons) per year. Th
Alternatives 4b( I) and Sb would have negligible impact on the quantity of water in the Ea
River Plain Aquifer. 

5.9 Ecology 

    DOE expects that construction impacts, which would include the loss of some wildlife h
due to land clearing and facility development, would be greatest under Alternative 4b(1) 
[Regionalization by Geography (INEL)] and Alternative 5b (Centralization at the INEL).  Be
construction activity would take place either within the boundaries of heavily developed a
adjacent to those areas, it would have minimal impact on ecological resources.  However, c
activities could provide opportunities for the spread of exotic plant species (e.g., cheat
Russian thistle). 
    There would be no construction impacts to wetlands, which would be excluded from 
development, and impacts to threatened and endangered species would be unlikely, given the
(previously-developed areas) and the maximum size [approximately 31 acres (0.125 square 
kilometers)] of the affected area.  Construction activities at the INEL probably would not
of the endangered species identified in Section 4.9.3 (the bald eagle and peregrine falcon
these birds of prey are associated with riparian areas, wetlands, and larger bodies of wat
reservoirs) and inhabit dry upland areas only temporarily when migrating (National Geograp
Society 1987).  Disturbance to other sensitive (but not Federally-listed) species identifi
Section 4.9.3 (e.g., the burrowing owl, northern goshawk, ferruginous hawk, Swainson's haw
gyrfalcon, Townsend's western big-eared bat, and pygmy rabbit) would be possible but unlik
the scale of the planned construction.  Any impacts would be negligible and short lived, l
as long as the construction activities. 
    Representative impacts from operations would include the disturbance and displacement 
animals (such as the pronghorn) caused by the movement and noise of personnel, equipment, 
vehicles.  Such impacts would be greatest under Alternative 4b(1) [Regionalization by Geog



(INEL)] and Alternative 5b (Centralization at INEL), which would involve a generally highe
operational activity; however, these impacts would be minor under all the proposed alterna

5.10 Noise 

    As discussed in Section 4.10, noises generated on the INEL do not travel off the site 
that affect the general population.  Therefore, INEL noise impacts for each alternative wo
limited to those resulting from the transportation of personnel and materials to and from 
would affect nearby communities, and from onsite sources that could affect wildlife near t
   
    Transportation noises would be a function of the size of the workforce (e.g., an incre
workforce would result in increased employee traffic and corresponding increases in delive
truck and rail; a decreased workforce would result in decreased employee traffic and corre
decreases in deliveries).  This analysis of traffic noise considered railroad noise and no
roadways that provide access to the INEL.  DOE does not expect the number of freight train
in the region and through the site to change as a result of any of the alternatives.  Rail
spent nuclear fuel, regardless of the alternative, would be a small fraction of the rail t
Blackfoot-to-Arco Branch of the Union Pacific System line that crosses the INEL.  The vehi
transport employees and personnel on roads would be the principal source of community nois
near the INEL. 
    This analysis used the day-night average sound level to assess community noise, as sug
the EPA (EPA 1974, 1982) and the Federal Interagency Committee on Noise (FICON 1992).  The
analysis based its estimate of the change in day-night average sound level from the baseli
for each alternative on projected changes in employment and traffic levels.  The analysis 
considers the combination of construction and operation employment.  The baseline noise le
comparable to that for the No-Action alternative.  Section 4.10 discusses levels represent
No-Action alternative.  The traffic noise analysis considered U.S. Highway 20, which emplo
to access the INEL from Idaho Falls.  Changes in noise level below 3 decibels probably wou
result in a change in community reaction (FICON 1992). 
    The new employment associated with each alternative is a small percentage of the total
workforce.  The maximum new employment of about 375 INEL onsite jobs would occur with 
Alternatives 3, 4a, 4b(1), and 5b during the peak construction period beginning in 2001 (s
Section 5.3, Socioeconomics).  No new operations employment is projected for any of the al
except Alternatives 4b(1) and 5b for which there would be 25 new jobs beginning in 2007.  
cumulative onsite workforce under each alternative would be greatest in 1995 and would dec
thereafter.  The peak cumulative onsite workforce for Alternatives 4b(2) and 5a would incr
1995 by less than 1 percent compared to the No-Action baseline.  There would be a correspo
increase in private vehicle and truck trips to the site.  The day-night sound level (DNL) 
(50 feet) from the roads that provide access to the INEL probably would increase by less t
1 decibel.  The peak cumulative onsite workforce for Alternative 2 in 1995 would be the sa
for the No-Action baseline. 
    For any of the alternatives, truck activity would consist of a few trips per day to an
site carrying spent nuclear fuel.  This increase in truck trips would not result in a perc
in traffic noise levels along the routes to the INEL.  The day-night average sound level a
Highway 20 and other access routes probably would decrease slightly as a result of the ant
overall decrease in employment levels at the INEL.  DOE expects no change in the community
reaction to noise along this route and other access routes.  No mitigation efforts would b

5.11 Traffic and Transportation 

5.11.1 Introduction 

    Spent nuclear fuel management activities involve the transportation of spent nuclear f
the boundaries of the INEL (onsite) and on highways and rail systems outside the boundarie
INEL (offsite). This section summarizes the methods of analysis used to determine the envi
consequences of onsite transportation of nonnaval spent nuclear fuel under normal conditio
(incident-free) and of transportation accidents. The impacts include doses and health effe
Appendices D and I of Volume 1 address consequences of shipments to or from the INEL that 
other DOE sites and spent nuclear fuel-related locations. 

5.11.2 Methodology 



5.11.2.1 Incident-Free Transpodation. Radiological impacts were determined for two 

groups of people during normal incident-free transportation: (1) crewmen (drivers) and (2)
of the public. Members of the public are persons sharing the transport link (on-link). On-
were determined for Onsite shipments because members of the public have access to the majo
the roads on the INEL. Radiological impacts were calculated using the RADTRAN 4 (Neuhauser
Kanipe 1992) and RISKIND (Yuan et al. 1993) computer codes. 
    The magnitude of the incident-free dose depends mainly on the Transport Index of the s
and the on-link vehicle densities. The Transport Index is defined as the dose rate at 1 me
(3.28 feet) from the surface of a radioactive package; it is measured in millirem per hour
nuclear fuel was assigned a dose rate of 14 millirem per hour at 1 meter from the shipping
This dose rate yielded a dose rate of 10 millirem per hour at 2 meters (6.56 feet) from th
transport vehicle, which is the regulatory limit for an exclusive use vehicle (see Madsen 
    Radiological doses were converted to cancer fatalities using risk conversion factors o
5.0 x lO~ fatal cancer per person-rem for members of the public and 4.0 x 10A fatal cancer
person-rem for workers. These risk conversion factors are from Publication 60 of the Inter
Commission on Radiological Protection (ICRP 1991). 
    Because the onsite transportation of spent nuclear fuel at the INEL is considered rura
incident-free nonradiological risk (from exhaust emissions and dust resuspension) was calc

5.11.2.2 Accidents. The doses of the maximum reasonably foreseeable onsite spent nuclear 

fuel transportation accident were calculated using the RISKIND computer code. Doses were a
for generic rural and suburban population densities, assuming 6 persons per square kilomet
areas and 719 persons per square kilometer for suburban areas. Areas within 80 kilometers 
of INEL have population densities between rural and suburban but are closer to the generic
population density. Doses were also assessed under both neutral and stable atmospheric con
Radiation doses calculated were used to estimate the potential for fatal cancers in the ex
population using risk factors developed by the International Commission on Radiological Pr
(ICRP 1991). 
    The probability of the maximum reasonably foreseeable onsite spent nuclear fuel transp
accident was estimated taking into account spent nuclear fuel handling procedures within t
Test Reactor facility as well as factors related to transportation of the spent nuclear fu
accident to occur, errors must occur in loading the wrong spent nuclear fuel into the ship
radiation surveys of the loaded cask fail to detect abnormally high radiation levels, the 
vehicle must breakdown or rollover during the short transit between the Advanced Test Reac
the Idaho Chemical Processing Plant, and operators fail to ensure that adequate cooling wa
maintained inside the cask. The estimated probability of this accident is no greater than 
million years. 
    The risk of the onsite spent nuclear fuel transportation accident was estimated by mul
accident doses by the accident probability, taking into account the probability of the atm
conditions used. The resulting risk value gives a bounding estimate of the annual probabil
cancers occurring in the local population due to onsite spent nuclear fuel transportation 

5.11.3 Onsite Spent Nuclear Fuel Shipments 

    For each spent nuclear fuel management alternative, a small number of onsite DOE spent
fuel shipments would be likely each year as a result of continuing reactor operations at t
Test Reactor and the Experimental Breeder Reactor-li. The alternatives would not affect th
of these two facilities, thus the shipments be'tween these facilities and the Idaho Chemic
Plant, integrated over 40 years, would be the same for each spent nuclear fuel management 
    Spent nuclear fuel shipments to the Idaho Chemical Processing Plant from four location
INEL (including the Test Reactor Area, Argonne National Laboratory-West, Test Area North, 
Power Burst Facility) were evaluated. The number of shipments would not change with altern
because DOE plans to ship all spent nuclear fuel to the Idaho Chemical Processing Plant. A
that would ship spent nuclear fuel off the site under Regionalization [Alternatives 4a, 4b
and Centralization (Alterntives Sa and Sb) would ship it first to the Idaho Chemical Proce
for canning or other stabilization prior to shipment. DOE estimated the total projected nu
shipments over 40 years of operation (1995-2035) from each facility from either historic r
current inventories. DOE based the projected number of shipments for Test Reactor Area and
Argonne National Laboratory-West to the Idaho Chemical Processing Plant on historic record
1987 through 1992, and the doses reflect shipments for 1995 through 2035. The projected nu
shipments from Test Area North would include Three Mile Island canisters, Loss of Fluid Te



special case commercial fuel, and non-fuel-bearing components stored in the Test Area Nort
The projected number of shipments from the Power Burst Facility includes all spent nuclear
at that facility. 
    Onsite shipments would include those that originated and ended on the INEL site. Shipm
that originate or terminate at non-INEL facilities are offsite shipments. Appendixes D and
the consequences of naval and DOE offsite spent fuel shipments, respectively. Movements of
nuclear fuel inside (INEL) facility fences (e.g., from the CPP-603 Underwater Storage Faci
Fuel Storage Area) are operational transfers, not onsite shipments; therefore, this sectio
consider such shipments 

5.11.4 Incident-Free Impacts 

    The occupational and general population collective doses from onsite spent nuclear fue
shipments and the resulting incidence of latent cancer fatalities were calculated. The res
same regardless of alternative. Occupational radiation exposure would potentially be 3.4 p
resulting in 0.0014 latent cancer fatalities. General population exposure would potentiall
person-rem, resulting in 0.000044 latent cancer fatalities. 
    In addition to collective radiation exposure, the maximally exposed individual doses d
onsite SNF shipments were calculated for a driver (occupational exposure), a person follow
shipment, and a person standing beside the road as a single shipment passes by (general me
the public). The calculated dose to a driver would be 1.7 rem, assuming that person drove 
shipments over 40 years. The calculated maximally exposed individual dose to a person foll
single shipment covering the longest distance from Test Area North to the Idaho Chemical P
Plant would be 0.015 millirem, and to a person exposed to passing shipment at a distance o
(3.28 feet), the dose would be 0.0014 millirem (Maheras 1995). 
    Traffic impacts for the spent nuclear fuel shipments were estimated from data in Heise
(1994). The maximum number of spent nuclear fuel shipments of 691 per year would occur wit
Alternative Sb, Centralization at the INEL. A maximum 23-percent increase in traffic volum
would occur with this alternative, based on the estimates of the number of trips required 
transport of construction equipment, material, spent nuclear fuel, other wastes, and worke
from the INEL. Even if this average daily traffic volume were to occur for 1 hour, the max
traffic volume would increase to 145 vehicles per hour for US 20, US 26, Routes 33 and 22;
would not change the baseline level of service, which is designated as "free flow." 

5.11.5 Accident Impacts 

    An onsite spent nuclear fuel transportation accident involving the inadvertent shipmen
cooled fuel element from the Advanced Test Reactor to the Idaho Chemical Processing Plant 
considered to be the maximum reasonably foreseeable accident. The melted spent nuclear fue
potential to relocate into a critical configuration. However, the probability of a critica
much less than 1 x l0(-7) per year and would be considered to be not reasonably foreseeabl
5.11-1 lists the calculated maximally exposed individual dose and collective dose to gener
in the maximally impacted sector and corresponding risk of fatal cancers. The dose to the 
exposed individual is considered an occupational exposure. 
    As listed in Table 5.11-1, the total number of fatal cancers expected in the suburban 
affected by the transportation for neutral and stable meteorological conditions would be 1
respectively. For the neutral case, this would represent a 0.01-percent increase from the 
fatal cancers that would be likely from normal incidence in the affected population. For t
case, this would represent a 0.20-percent increase from the number of fatal cancers that w
likely from normal incidence in the affected population. 
    The total number of fatal cancers expected in the rural population affected by the tra
for neutral and stable meteorological conditions would be 0.75 and 6.0, respectively. For 
Table 5.11-1.  Impacts from maximum reasonably foreseeable spent nuclear fuel transportati
and suburban population densities). 
Population    Meteorologyc   Accident      Dose to MEIe    Offsite            Risk of   
density                      frequencyd    (rem)           population dose    fatal cancer
categoryb                    (events/yr)                   (person-rem)       per yearf  
Rural         Neutral        1.0y10-6      7.6y101         1.5y103            7.5y10-7  
                                                                              (7.5y10-1) 
Rural         Stable         1.0y10-7      2.5y102         1.2y104            6.0y10-7  
                                                                              (6.0y100)  
Suburban      Neutral        1.0y10-6      7.6y101         2.1y104            1.1y10-5  
                                                                              (1.1y101)  



Suburban      Stable         1.0y10-7      2.5y102         1.7y105            8.5y10-6  
                                                                              (8.5y101)  
                                                                                         
a. Source:  Enyeart (1994). 
b. Results are for generic rural and suburban population densities.  The generic rural pop
   persons per square kilometer; the generic suburban population density has an average po
   comparison, the sector with the highest population density within 80 kilometers (50 mil
   Plant and Test Reactor Area at the INEL with an average population density of 53 person
c. Neutral meteorology is characterized by Stability Class D, 4 meters-per-second wind spe
   time.  Stable meteorology is characterized by Stability Class F, 1 meter-per-second win
   the time. 
d. Accident frequency includes both the event frequency and the frequency of the meteorolo
   approximately one-tenth the frequency of neutral meteorology. 
e. Maximally exposed individual located at the point of maximum exposure to the airborne r
   1,280 feet) downwind, depending on meteorology.  For onsite accidents the maximally exp
   worker. 
f. Fatal cancer risk = dose times accident frequency times (ICRP 60 risk factor for fatal 
   cancer per rem for public, 4.0 y 10-4 fatal cancer per rem for workers.  For doses of 2
   doubled.  Numbers in parentheses indicate the total number of fatal cancers in the popu
   exposed individual dose is considered an occupational exposure. 
case, this would represent a 0.09-percent increase from the number of fatal cancers that w
likely from normal incidences in the affected population. For the stable case, this would 
1.7-percent increase from the number of fatal cancers that would he likely from normal inc
the affected population. 
    The estimated maximum nonradiological occupational and general population traffic fata
over 40 years due to any of the spent nuclear fuel management alternatives would be 7.1 x 
2.5 x 10(-3), respectively. These estimated fatalities were based on fatality risk factors
shipments (Cashwell et. al 1986). 

5.11.6 Onsite Mitigative and Preventative Measures 

    All onsite shipments would be in compliance with DOE ID Directive 5480.3, "Hazardous 
Materials Packaging and Transportation Safety Requirements." These requirements provide as
that, under normal conditions, the INEL would meet as-low-as-reasonably-achievable conditi
reasonably foreseeable accident situations (those with a probability of occurrence greater
per year) would not result in a loss of shielding or containment or a criticality, and an 
release of radioactive maSerial would generate a timely response. 
    DOE would approve the type packages used for onsite shipments or would obtain a Nuclea
Regulatory Commission or DOE certificate of compliance. If the Type B onsite package did n
Nuclear Regulatory Commission or DOE certification, the user of the package would have to 
how administrative controls and site-mitigating circumstances would ensure that the packag
maintain containment and shielding integrity. The administrative and emergency response 
considerations would provide sufficient control so that accidents would not result in loss
containment or shielding, in criticality, or in an uncontrolled release of radioactive mat
create a hazard to the health and safety of the public or workers. 
    In the event of an accident, each DOE site has an established emergency management pro
This program incorporates activities associated with emergency planning, preparedness, and
Participating government agencies with plans that are interrelated with the INEL Emergency
Action include the State of Idaho, Bingham County, Bonneville County, Butte County, Clark 
Jefferson County, the Bureau of Indian Affairs, and Fort Hall Indian Reservation. When an
emergency condition exists at a facility, the Emergency Action Director is responsible for
classification, notification, and protective action recommendations. At INEL emergency pre
resources include fire protection, radiological and hazardous chemical material response, 
control center, the INEL Warning Communication Center, the INEL Site Emergency Operational
Center, and medical facilities. 

5.12 Occupational and Public Health and Safety 

    This section presents DOE's estimates of the health effects from spent nuclear fuel-re
activities at the INEL for the following human receptor groups: 
    -   Involved Workers - workers at the facilities involved with spent nuclear fuel alte
        including existing workers and new hires for selected alternative 
    -   Maximally Exposed Individual (MEI) - person residing at the INEL site boundary 



    -   Population - the general offsite population in the INEL region 
    -   Construction Worker - labor force associated with construction activities 
    -   Nonconstruction Worker - DOE labor force associated with nonconstruction activitie
    Radiological, chemical, and industrial safety hazards were considered in the estimates

5.12.1 Radiological Exposure and Health Effects 

    The measure of impact used for evaluation of potential radiation exposures is risk of 
cancers.  Worker and maximally exposed individual effects are reported as individual radia
(in rem) and the estimated lifetime probability of fatal cancer.  Population effects are r
collective radiation dose (in person-rem) and the estimated number of fatal cancers in the
population.  Tables 5.12-1, 5.12-2, 5.12-3, and 5.12-4 summarize the radiological health e
calculations for each alternative. 
    Activities that workers would perform under each of the alternatives would be similar 
currently performed at the INEL.  Therefore, the potential hazards encountered in the work
be similar to those that currently exist at the INEL.  Further, DOE would mitigate these h
occupational and radiological safety programs operating under the same regulatory standard
that currently apply at the INEL.  For these reasons,  DOE anticipates that the average ra
Table 5.12-1.  Annual occupational radiation exposure and employment summary.   
                    No Action   Decentralization   1992/1993        Regionalization   Cent
                    (1)         (2)                Planning Basis   by Fuel Type      at O
                                                   (3)              (4a)b             Site
Number of Workers   1           1                  200              200               10  
(annual average  
over years 1995- 
2004)c 
Worker Collective   0.027       0.027              5.4              5.4               0.27
Dosed  
(person-rem/year) 
a. Source:  Johnson (1995). 
b. Alternative 4b(1), Regionalization by Geography (INEL), values are the same as those fo
   Regionalization by Geography (Elsewhere), values are the same as those for Alternative 
c. This 10-year average yields conservatively high employment; the 40-year average would b
d. Based on thermoluminescence dosimetry records. 
Table 5.12-2.  Annual nonoccupational radiation exposure summary. 
                    No Action   Decentralization   1992/1993        Regionalization   Cent
                    (1)         (2)                Planning Basis   by Fuel Type      at O
                                                   (3)              (4a)b             Site
MEI Dose            3.5y10-3    3.5y10-3           8.0y10-3         8.0y10-3          3.9y
(mrem/year) 
Population          1.0y10-1    1.0y10-1           1.9y10-1         1.9y10-1          8.3y
Dosea  
(person- 
rem/year) 
a. Population dose is calculated based on the projected population in 2000. 
b. Alternative 4b(1), Regionalization by Geography (INEL), values are the same as those fo
   Regionalization by Geography (Elsewhere), values are the same as those for Alternative 
Table 5.12-3.  Annual fatal cancer incidence and probability summary from radiological exp
                    No Action   Decentralization   1992/1993        Regionalization   Cent
                    (1)         (2)                Planning Basis   by Fuel           at O
                                                   (3)              Type(4a)b         Site
Worker                                                                                    
  probability       1y10-5      1y10-5             1y10-5           1y10-5            1y10
  incidence         1y10-5      1y10-5             2y10-3           2y10-3            1y10
Maximally                                                                                 
exposed member                                                                            
of the public                                                                             
  probability       2y10-9      2y10-9             4y10-9           4y10-9            2y10
Population          5y10-5      5y10-5             1y10-4           1y10-4            4y10
  incidence 
a. Risk factors for the worker (4y10-4 probability of occurrence per rem) or offsite popul
   recommended by the International Commission on Radiological Protection (ICRP 1991). 
b. Alternative 4b(1), Regionalization by Geography (INEL), values are the same as those fo
   Regionalization by Geography (Elsewhere), values are the same as those for Alternative 



Table 5.12-4.  40-year fatal cancer incidence summary from radiological exposure.   
                    No Action   Decentralization   1992/1993        Regionalization by   C
                    (1)         (2)                Planning         Fuel Type (4a)       O
                                                   Basis (3)                             S
Workers                                                                                   
  incidence         4y10-4      4y10-4             8y10-2           8y10-2               4
Population                                                                                
  incidence         2y10-3      2y10-3             4y10-3           4y10-3               2
a. Alternative 4b(1), Regionalization by Geography (INEL), values are the same as those fo
   Regionalization by Geography (Elsewhere), values are the same as those for Alternative 
and the number of reportable cases of injury and illness would be proportional to the numb
workers at the INEL under each alternative.   
     
    Table 5.12-1 lists involved worker doses based on an historic annual average dose of 2
determined from thermoluminescent dosimeter data of workers involved in various INEL radio
work over the period 1987 to 1991 (see Appendix F of Volume 2).   As mentioned above, the 
associated with spent nuclear fuel activities are the same as the hazards associated with 
activities.  Table 5.12-2 lists the exposure summaries for the maximally exposed individua
population, based on radioactive emissions from normal operations and those resulting from
proposed facilities for the various alternatives.  Note that population collective dose is
worker collective dose only under alternatives 1 and 2.  For the alternatives, there is on
worker averaged over 40 years.  The nonoccupational population has more people to be expos
When the worker population increases under Alternatives 3, 4, and 5, the worker dose becom
than the population dose.  Section 5.7 presents the exposure information.  Dose calculatio
on air emissions only, and not water pathways because none of the alternatives would invol
discharge of pollutants to surface waters or to the subsurface.  Section 5.8 summarizes wa
    Table 5.12-3 summarizes the fatal cancer incidence and probability for workers, maxima
exposed individuals, and the offsite population based on the risk factors consistent with 
recommended by the International Commission on Radiological Protection (ICRP 1991).  For a
alternatives, the probability of developing fatal cancer for any individual would be low, 
maximum value of 1 y 10-5 for the involved worker.  The calculated incidence of fatal canc
total number of workers for each alternative and the offsite population would be less than
    Table 5.12-4 summarizes the 40-year projection of fatal cancer incidence associated wi
worker and offsite populations.  The highest involved worker and offsite population incide
0.01, respectively, would be associated with Alternative 5b. 
    Radiation doses associated with construction activities would be as low as reasonably 
and no greater than 2 rem per year to any worker.  Historical offsite doses associated wit
are summarized in the Idaho National Engineering Laboratory Historical Dose Evaluation (DO
The Centers for Disease Control and Prevention is conducting a more comprehensive reconstr
doses from INEL operations. 

5.12.2 Nonradiological Exposure and Health Effects 

    The air quality data listed in Tables 5.7-1 and 5.7-2 were used to evaluate health imp
associated with potential exposure to two compound classes, criteria pollutant and toxic. 
lists five pollutant criteria and Table 5.7-2 lists six toxic air pollutant compounds.  Th
compounds were classified as noncarcinogens or carcinogens, consistent with EPA designatio
published in the Integrated Risk Information System (IRIS) data base.  However, the IRIS d
does not include sufficient data to perform a quantitative inhalation cancer risk assessme
    Nonradiological health effects (hazard indices) for the INEL worker or maximally expos
individual were estimated by summing the ratios of the appropriate pollutant concentration
applicable standards presented in Table 5.7-1 and Table 5.7-2.  Table 5.7-1 presents crite
concentrations at public access roads, which are the maximum of those calculated at the IN
boundary, public access roads inside the INEL site boundary, and the Craters of the Moon W
Area.  The hazard index for the five criteria pollutants is less than 1 (0.2) for the work
maximally exposed individual, based on concentrations for the longest averaging times pres
Table 5.7-1.  Table 5.7-2 presents toxic air pollutant concentrations at the public access
are the maximum when compared with concentrations at the INEL site boundary and the Crater
Moon Wilderness Area.  The hazard index for the toxic air pollutants is also less than 1 (
workers or the maximally exposed individual, based on concentrations with annual averaging
consideration.  Accordingly, health effects are unlikely for either the criteria pollutant
pollutants from spent nuclear fuel-related activities.  The hazard index is not a statisti
therefore, it cannot be interpreted as such. 



5.12.3 Industrial Safety  

    This section describes the following measures of impact for workplace hazards:  (1) to
reportable injuries and illness and (2) fatalities in the work force.  This analysis consi
fatality rates for construction workers only since the alternatives do not result in incre
in operations employment.  Table 5.12-5 lists the maximum annual number of projected injur
illnesses and fatalities for construction workers by alternatives based on the maximum emp
 
levels for any year between 1995-2035.  
Table 5.12-5.  Annual industrial safety health effects incidence summary.  ,b 
                     No          Decentralization   1992/1993        Regionalization      
                     Action      (2)                Planning Basis   by Fuel Type         
                     (1)                            (3)              (4a)c                
Construction workers                                                                      
  Injury/illness       0             0                     23                 23          
  Fatality             0             0                     <1                 <1          
  
a. 1988-1992 averages for occupational injury/illness and fatality rates for DOE and contr
b. Sources:  DOE (1993b) and Section 5.3 of this appendix. 
c. Alternative 4b(1) values are the same as those for Alternative 5b.  Alternative 4b(2) v

5.13 Idaho National Engineering Laboratory Services 

    This section discusses the potential impacts from spent nuclear fuel management on uti
energy at the INEL.  It considers the consumption of water, electrical energy, fossil-base
wastewater discharge at the INEL site. 

5.13.1 Construction 

    Table 5.13-1 summarizes estimates of annual requirements for electricity, water, waste
diesel fuel for construction activities associated with each alternative and compares them
1995 use levels for these resources.  In general, the smallest increase in the demand for 
would result from Alternatives 4b(2) and 5a [Regionalization by Geography (Elsewhere) and
Centralization at Other DOE Sites] and the largest increase would be associated with Alter
4b(1) and 5b [Regionalization by Geography (INEL) and Centralization at INEL]. 
Table 5.13-1.  Estimated increase in annual electricity, water, wastewater treatment, and 
requirements for construction activities associated with each alternative. 
Service                                Projected     Estimated additional demand  
                                       1995 usage    construction  
                                       w/o  
                                       Alternative  
                                                     Alternatives Alternatives   Alternati
                                                     1 and 2      3 and 4a       4b(1) and
Electricity (MWHa per year)            208,000       71           150            2,100    
Water (millions of liters per year)b   6,450         No increase  2.1            2.2      
Sanitary wastewater (millions of       540           No increase  1.5            4.5      
liters per year) 
Diesel fuel (liters per year)          5,830,000     6,400        8,500          14,000   
a.  MWH = megawatt hours. 
b.  To convert liters to gallons, multiply by 0.264. 
Source:  Hendrickson (1995). 
    Under Alternatives 4b(1) and 5b, the estimated annual increases in utility and energy 
from construction activities would be 2,100 megawatt-hours of electricity, 2.2 million lit
(580,000 gallons) of water, 4.5 million liters (1,200,000 gallons) of wastewater discharge
14,000  liters (3,700 gallons) of diesel fuel.  These changes represent modest increases r
near zero percent to 1.0 percent above projected 1995 usage levels and are well within cur
capabilities and usage limits (see Section 4.13).  The other alternatives would result in 
increases in energy usage and would have no adverse impact on utility services at the INEL

5.13.2 Operations 

    Table 5.13-2 summarizes estimates of annual requirements for electricity, water, waste



fuel for operations activities associated with each alternative and compares them to proje
usage of these resources.  In general, the smallest increase in the demand for site servic
from Alternatives 1 and 2 (No-Action and Decentralization) and the largest would be associ
Alternatives 4b(1) and 5b [Regionalization by Geography (INEL) and Centralization at INEL]
Table 5.13-2.  Estimated increase in annual electricity, water, wastewater treatment, and 
requirements for operations activities associated with each alternative. 
Service                                Projected     Estimated additional demand  
                                       1995 usage    operation  
                                       w/o  
                                       Alternative  
                                                     Alternatives Alternatives   Alternati
                                                     1 and 2      3 and 4a       4b(1) and
Electricity (MWHa per year)            208,000       180          2,200          11,000   
Water (millions of liters per year)b   6,450         No increase  No increase    48       
Sanitary wastewater (millions of       540           No increase  No increase    0.3      
liters per year)c 
Fuel oil (liters per year)             11,100,000    28,000       330,000        1,100,000
a.  MWH = megawatt hours. 
b.  To convert liters to gallons, multiply by 0.264. 
c.  Some industrial wastewater, such as steam condensate, is also discharged to evaporatio
Sources:  Hendrickson (1995). 
    Under Alternatives 4b(1) and 5b, the estimated annual increases in utility and energy 
from operations activities would be 11,000 megawatt-hours of electricity, 48 million liter
gallons) of water, 0.3 million liters (79,000 gallons) of wastewater, and 1,100,000 liters
(290,000 gallons) of fuel oil.  These changes represent modest increases ranging from near
percent to 10 percent and are well within current system capabilities and usage limits (se
Section 4.13).  The other alternatives would result in smaller increases in energy usage a
have no adverse impact on utility services at the INEL. 

5.14 Materials and Waste Management 

    This section discusses the impacts to the management of materials and wastes at the IN
and Idaho Falls facilities as a result of the implementation of the spent nuclear fuel man
alternatives.  Alternatives 4b(1), and 5b, both with the spent fuel processing option, eac
upper bound of potential impacts on projected rates of generation, treatment, storage, and
inventories of materials and wastes.  Table 5.14-1 and 5.14-2 summarize waste generation p
for each alternative.  The tables present average generating rates over the life cycle of 
and maximum annual increments over peak generation periods. 

5.14.1 Alternative 1 - No Action 

    Under the No Action Alternative, 9 cubic meters of industrial solid waste would be gen
during construction of the Alternate Fuel Storage Facility for the TAN Pool Fuel Transfer 
the Idaho Chemical Processing Plant.  At the completion of this project in 1998, there wou
485 cubic meters of non-fuel solid low-level waste consisting of Three Mile Island hardwar
metals that would be removed and dispositioned in a separate project.  These impacts apply
description of impacts for the other spent nuclear fuel management alternatives with the e
Alternatives 4b(2) and 5a.  The non-fuel solid low-level waste is already existing; theref
included in Table 5.14-1 as an increase in low-level waste generation. 

5.14.2 Alternative 2 - Decentralization 

    In general, the character of the impacts to materials and waste management would be si
those under the No Action Alternative. 

5.14.3 Alternative 3 - 1992/1993 Planning Basis 

    Industrial solid waste would be generated from construction and operation of the vario
projects under Alternative 3.  This nonradioactive waste would be disposed of in the Centr
Area landfill.  Landfill space is nonrestrictive for industrial solid waste disposal.  Con
activities would generate a cumulative total of 620 cubic meters of industrial and commerc
Table 5.14-1.   Average annual waste generation projections for selected SNF management al



                                                                                   Average
Alternative                                       Waste type        Phase          Period 
                                                                                   (years)
No Action (Alternative 1) and Decentralization    Industrial        Construction   1995-19
(Alternative 2)  
1992/1993 Planning Basis                          Industrial        Construction   1995-20
(Alternative 3) and Regionalization by Fuel                         Operation      1996-20
Type (Alternative 4a)                             Low-Levelb,c      Construction   1995-19
                                                                    Operation      1996-20
                                                  High-Level        Operation      1996-20
                                                  Mixed Low-Level   Operation      1996-20
                                                  Transuranic       Operation      1996-20
Regionalization by Geography (INEL)               Industrial        Construction   1995-20
[Alternative 4b(1)] and Centralization at INEL                      Operation      1996-20
(Alternative 5b)                                  Low-Levelb,c      Construction   1995-19
                                                                    Operation      1996-20
                                                  High-Level        Operation      1996-20
                                                  Mixed Low-Level   Operation      1996-20
                                                  Transuranic       Operation      1996-20
                                                                                          
Regionalization by Geography (Elsewhere)          Industrial        Construction   1995-19
[Alternative 4b(2)] and Centralization at Other                     Operation      1996-20
DOE Sites (Alternative 5a)                        Low-Level         Operation      1996-20
                                                  High-Level        Operation      1996-20
                                                  Mixed Low-Level   Operation      1996-20
                                                  Transuranic       Operation      1996-20
a. Source:  Appendix C of Volume 2 of this EIS. 
b. Low-level waste from TAN Pool Fuel Transfer Project to be removed and dispositioned in 
c. Low-level waste generated from dispositioning and decontamination of fuel racks not inc
Table 5.14-2.  Peak waste generation highlights for selected SNF management alternatives a
                                                                                          
Alternative                                       Waste type        Phase                 
                                                                                          
No Action (Alternative 1) and Decentralization    Industrial        Construction          
(Alternative 2) 
1992/1993 Planning Basis                          Industrial        Construction          
(Alternative 3) and Regionalization by Fuel                         Operation             
Type (Alternative 4a)                             Low-Levelb,c      Construction          
                                                                    Operation             
                                                                    Concurrent Activityd  
                                                  High-Level        Operation             
                                                  Mixed Low-Level   Operation             
                                                  Transuranic       Operation             
Regionalization by Geography (INEL)               Industrial        Construction          
[Alternative 4b(1)] and Centralization at INEL                      Operation             
(Alternative 5b)                                  Low-Levelb,c      Construction          
                                                                    Operation             
                                                                    Concurrent Activityd  
                                                  High-Level        Operation             
                                                  Mixed Low-Level   Operation             
                                                  Transuranic       Operation             
Regionalization by Geography (Elsewhere)          Industrial        Construction          
[Alternative 4b(2)] and Centralization at Other                     Operation             
DOE Sites (Alternative 5a)                        Low-Level         Operation             
                                                  High-Level        Operation             
                                                  Mixed Low-Level   Operation             
                                                  Transuranic       Operation             
a. Source:  Appendix C of Volume 2 of this EIS. 
b. Low-level waste from TAN Pool Fuel Transfer Project to be removed and dispositioned in 
c. Low-level waste generated from dispositioning and decontamination of fuel racks not inc
d. Construction and operations occurring simultaneously. 
  
waste.  The Fuel Receiving, Canning, Characterization, and Shipping Facility will generate
industrial waste of any of the projects, 490 cubic meters per year from 2005 through 2035.
    In addition, the Fuel Receiving, Canning, Characterization, and Shipping Facility will



220 cubic meters per year of low-level waste during the same period.  The Dry Storage Faci
generate an additional 5 cubic meters of low-level waste annually from 2005 through 2035. 
liquid low-level waste, the Increased Rack Capacity and Additional Increased Rack Capacity
would increase generation rates by 570 cubic meters annually during construction from 1995
1997.  Low-level waste would decrease to approximately 160 cubic meters per year from 1997
1999 with the completion of the Increased Rack Capacity project.  Liquid low-level waste w
disposed in existing liquid waste processing systems at the Idaho Chemical Processing Plan
radioactive wastes would be packaged and disposed of at the Radioactive Waste Management 
Complex, or incinerated at the Waste Experimental Reduction Facility, whichever is appropr
Low-level waste from reracking fuel racks for the Increased Rack Capacity Project will be
decontaminated and dispositioned by a licensed commercial vendor. 
    Experimental Breeder Reactor-II Blanket Treatment will generate 7 cubic meters of low-
waste for 1 year from 1997 to 1998. 
    The storage of low-level waste for incineration is not considered to be restrictive be
through 2005.  However, beyond 2005, low-level waste storage capacity may become strained.
commercial facilities to incinerate the backlog of low-level waste is under consideration 
reduce or prevent the accumulation of low-level waste, but no firm commitment or contract 
been established (EG&G 1993a). 
    The Radioactive Waste Management Complex appears to have adequate disposal capacity fo
low-level waste between 1995 and 2005.  However, beyond 2005, additional capacity may be r
Excess capacity would be provided with the development of the proposed Low-Level Waste/Mix
Low-Level Waste Disposal Facility (EG&G 1993a). 
    The Electrometallurgical Process Demonstration Project will generate high-level, mixed
level, low-level, transuranic, and industrial wastes from the demonstration and testing of
fuel management processes from 1996 through 2024. 
    Experimental Breeder Reactor-II Blanket Treatment will also generate high-level, mixed
level, and transuranic wastes. 
    High-level waste would be immobilized after 2005, and may eventually be transported to
Federal high-level waste and spent nuclear fuel repository for disposal.  Transuranic wast
waste acceptance criteria to be developed could be shipped to a potential Federal reposito
disposal should one be selected (EG&G 1993a). 

5.14.4 Alternative 4a - Regionalization by Fuel Type 

    In general, the character of the impacts to materials and waste management would be si
those under Alternative 3. 

5.14.5 Alternative 4b(1) - Regionalization by Geography (INEL) 

    The character and intensity of impacts on waste management activities at the INEL are 
those under Alternatives 3 and 4a for some of the SNF management projects including the TA
Fuel Transfer Project at the Idaho Chemical Processing Plant; the Increased Rack Capacity 
Additional Increased Rack Capacity projects; the Experimental Breeder Reactor-II Blanket T
facility; and the Electrometallurgical Process Demonstration Project.  Under Alternative 4
Fuel Storage Facility is expanded and Fuel Receiving, Canning/Characterization, and Shippi
waste streams decrease relative to Alternatives 3 and 4a; however, the net effect of these
on industrial/commercial solid waste generation and low-level waste generation for both co
and operation results in waste generation rates similar to those under Alternatives 3 and 
    The increase in average and peak generation rates over Alternatives 3 and 4a (Tables 5
5.14-2) is due to the Spent Fuel Processing option included under Alternative 4b(1), which
for the relative increase in generation rates over Alternatives 3 and 4a.  Fuel processing
in order to stabilize the spent nuclear fuel and remove risks associated with storage and 
to manage the resultant high-level waste in a cost-effective manner.  If this alternative 
aggressively, the generated high-level waste residual resulting from segregating fissile m
the spent nuclear fuel may require additional high-level waste tankage.  This increase in 
would be covered by the High-Level Tank Farm New Tanks project described in Volume 2 of th
    Capacity discussions for industrial/commercial solid waste and low-level waste under 
Alternative 3 apply to Alternative 4b(1). 

5.14.6 Alternative 4b(2) - Regionalization by Geography (Elsewhere) 

    Construction phase activities would generate a cumulative total of 50 cubic meters of 
and commercial solid waste.  Overall, waste generation would be lower than all of the SNF



management alternatives, with the exceptions of the No Action and Decentralization Alterna

5.14.7 Alternative 5a - Centralization at Other DOE Sites 

    In general, the character of the impacts to materials and waste management would be si
those under Alternative 4b(2). 

5.14.8 Alternative 5b - Centralization at the INEL 

    In general, the character of the impacts to materials and waste management would be si
those under Alternative 4b(1). 

5.15 Accidents 

5.15.1 Introduction 

    Activities associated with the transportation, receipt, handling, stabilization, and s
nuclear fuel at the INEL involve substantial quantities of radioactive materials and limit
toxic chemicals.  Under certain circumstances, the potential exists for accidents involvin
materials to occur, which would result in exposure to INEL workers or members of the publi
contamination of the surrounding environment.  Accidents can be categorized as follows: 
    -   Abnormal events such as minor spills 
    -   Design-basis events, which a facility is designed to withstand 
    -   Beyond-design-basis events, which a facility is not designed to withstand (but who
        consequences it may nevertheless mitigate) 
    This section summarizes postulated radiological and toxic material accidents in each a
category and describes their estimated consequences to workers, members of the public, and
environment.   The scope of this section is limited to accidents within facilities; transp
accidents between facilities are addressed in Section 5.11.  [Further information on the a
summarized in this section, as well as information on other "lower consequence" accidents 
provided in Slaughterbeck et al. (1995)]. 
    An accident is a series of unexpected or undesirable "initiating" events that lead to 
radioactive or toxic materials within a facility or to the environment.  This analysis def
events that can lead to a spent nuclear fuel-related facility accident in three broad cate
initiators, internal initiators, and natural phenomena initiators.  External initiators (e
and nearby explosions or toxic material releases) originate outside the facility and can a
of the facility to maintain confinement of radioactive or hazardous material.  Internal in
originate within a facility (e.g., equipment failures or human error) and are usually the 
operation.  Sabotage and terrorist activities (i.e., intentional human initiators) might b
or internal initiators.  Natural phenomena initiators include weather-related (e.g., flood
and seismic events.  This analysis defines initiators in terms of events that cause, direc
a release of radioactive or hazardous materials within a facility or to the environment by
bypass of confinement. 
    Tables 5.15-1 through 5.15-4 summarize the radiological results of the analyses descri
section.  Section 5.15.2 summarizes historic accidents at the INEL associated with spent n
fuel-related activities.  Section 5.15.3 describes the methodology used to identify and ev
radiological accidents associated with spent nuclear fuel receipt, handling, storage, and 
transportation activities.  Sections 5.15.4 and 5.15.5 evaluate the postulated maximum rea
foreseeable radiological and toxic material accidents, respectively. 

5.15.2 Historic Perspective 

    Many of the actions proposed under the different spent nuclear fuel management alterna
considered in this EIS are continuations or variations of past practices at the INEL.  DOE
consequences to the public from historic INEL accidents in detail and has determined them 
(DOE 1991). 
    Consequences of accidents can involve fatalities, injuries, or illness.  Fatalities ca
(immediate), such as in construction accidents, or latent (delayed), such as cancer caused
exposure.  While public comments received in scoping meetings for this EIS included many c
about potential accidents at the INEL, the historic record demonstrates that DOE facilitie
the INEL, have a very good safety record, particularly in comparison to commercial industr



(e.g., agriculture and construction).  Figure 5.15-1 shows the rate of worker fatalities a
other DOE sites (DOE 1993b) compared to national-average rates that the National Safety Co
compiled over a 10-year period for various industry groups (NSC 1993) and State of Idaho a
rates (Hendrix 1994).  While past accident occurrence rates are not necessarily indicative
rates, the historic record reflects the DOE emphasis on safe operations. 
    There have been no prompt fatalities and no known latent fatalities to members of the 
from accidental releases of radioactive or hazardous materials associated with spent nucle
management activities in the 40-year history of INEL facilities, although some accidents a
Table 5.15-1.  Summary of radiological accidents for worker located 100 meters downwind fr
Accident                            Attribute           Alternative 1   Alternative 2     
Description                                             No Action       Decentralization  
                                                                                          
1. Fuel handling accident, fuel     Consequencesc       (d)             (d)               
   pin breach, venting of noble  
   gases and iodine at HFEFb 
                                    Adjusted annual     1.0y10-2        1.2y10-2          
                                    frequency  
                                    Adjusted point      (d)             (d)               
                                    estimate of riske  
2. Uncontrolled chain reaction      Consequencesc       3.9y10-5        3.9y10-5          
   (criticality) at ICPPf 
                                    Adjusted annual     1.0y10-3        1.0y10-3          
                                    frequency  
                                    Adjusted point      4.0y10-8        4.0y10-8          
                                    estimate of riske  
3. Fuel melting of small            Consequencesc       2.5y10-4        2.5y10-4          
   number of assemblies at  
   HFEF resulting  from  
   seismic event and cell breach 
                                    Adjusted annual     1.0y10-5        1.0y10-5          
                                    frequency  
                                    Adjusted point      2.5y10-9        2.5y10-9          
                                    estimate of riske  
4. Material release from HFEF       Consequencesc       1.8y10-3        1.8y10-3          
   resulting from aircraft crash  
   and ensuing fire 
                                    Adjusted annual     1.0y10-7g       1.0y10-7g         
                                    frequency  
                                    Adjusted point      1.8y10-10       1.8y10-10         
                                    estimate of riske  
5. Inadvertent nuclear criticality  Consequencesc       (h)             (h)               
   at ICPPf CPP-666 during  
   processing 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
6. Hydrogen explosion in ICPPf      Consequencesc       (h)             (h)               
   CPP-666 dissolver 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
7. Inadvertent dissolution of       Consequencesc       (h)             (h)               
   30-day cooled fuel at ICPPf  
   CPP-666 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
                                      
a. The radiological accident results for Alternative 4b(1), "Regionalization by Geography 
   Alternative 5b, as discussed in Section 5.15.4.4.  The radiological accident results fo
   presented for Alternative 5a, as discussed in Section 5.15.4.4. 
b. HFEF = Hot Fuel Examination Facility. 



c. Consequences are presented in terms of latent fatal cancers based on conservative (95 p
   estimated exposure (i.e., dose) by an International Commission on Radiological Protecti
   cancer per rem if the estimated exposure is greater than 20 rem). 
d. The safety analysis report utilized for this accident analysis does not provide this in
   As demonstrated by the dose to the maximally exposed individual, consequences to the pu
   4.  However, given the high frequency for Accident 1 compared to Accidents 2 through 4,
e. This attribute is equal to consequences y frequency (events per year).  The information
f. ICPP = Idaho Chemical Processing Plant. 
g. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
h. Resuming processing at the INEL under this alternative is not considered. 
  
Table 5.15-2.  Summary of radiological accidents for individual located at the nearest poi
Accident                            Attribute           Alternative 1   Alternative 2     
Description                                             No Action       Decentralization  
                                                                                          
1. Fuel handling accident, fuel     Consequencesc       (d)             (d)               
   pin breach, venting of noble  
   gases and iodine at HFEFb 
                                    Adjusted annual     1.0y10-2        1.2y10-2          
                                    frequency  
                                    Adjusted point      (d)             (d)               
                                    estimate of riske  
2. Uncontrolled chain reaction      Consequencesc       7.0y10-7        7.0y10-7          
   (criticality) at ICPPf 
                                    Adjusted annual     1.0y10-3        1.0y10-3          
                                    frequency  
                                    Adjusted point      7.0y10-10       7.0y10-10         
                                    estimate of riske  
3. Fuel melting of small            Consequencesc       3.3y10-4        3.3y10-4          
   number of assemblies at  
   HFEF resulting  from  
   seismic event and cell breach 
                                    Adjusted annual     1.0y10-5        1.0y10-5          
                                    frequency  
                                    Adjusted point      3.3y10-9        3.3y10-9          
                                    estimate of riske  
4. Material release from HFEF       Consequencesc       1.6y10-4        1.6y10-4          
   resulting from aircraft crash  
   and ensuing fire 
                                    Adjusted annual     1.0y10-7g       1.0y10-7g         
                                    frequency  
                                    Adjusted point      1.6y10-11       1.6y10-11         
                                    estimate of riske  
5. Inadvertent nuclear criticality  Consequencesc       (h)             (h)               
   ICPPf CPP-666 during  
   processing 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
6. Hydrogen explosion in ICPPf      Consequencesc       (h)             (h)               
   CPP-666 dissolver 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
7. Inadvertent dissolution of       Consequencesc       (h)             (h)               
   30-day cooled fuel at ICPPf  
   CPP-666 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
                                      
a. The radiological accident results for Alternative 4b(1), "Regionalization by Geography 



same as those presented for Alternative 5b, as discussed in Section 5.15.4.4.  The radiolo
"Regionalization by Geography (Elsewhere)," are identical to those presented for Alternati
b. HFEF = Hot Fuel Examination Facility. 
c. Consequences are presented in terms of latent fatal cancers based on conservative (95 p
Consequences are calculated by multiplying the estimated exposure (i.e., dose) by an Inter
Protection conversion factor of 5.0 y 10-4 cancer per person-rem for the offsite populatio
the estimated population exposure is greater than 20 rem for any individual member of the 
d. The safety analysis report utilized for this accident analysis does not provide this in
to DOE Order 5480.23 requiring this information. As demonstrated by the dose to the maxima
public from this accident could be less than the consequences from Accidents 2 through 4. 
this accident compared to Accidents 2 through 4, the risk could actually be greater than f
e. This attribute is equal to consequences y frequency (events per year).  The information
meteorological conditions. 
f. ICPP = Idaho Chemical Processing Plant. 
g. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
h. Resuming processing at the INEL under this alternative is not considered. 
Table 5.15-3.  Summary of radiological accidents for maximally exposed hypothetical indivi
Accident                            Attribute           Alternative 1   Alternative 2     
Description                                             No Action       Decentralization  
                                                                                          
1. Fuel handling accident, fuel     Consequencesc       1.0y10-6        1.0y10-6          
   pin breach, venting of noble  
   gases and iodine at HFEFb 
                                    Adjusted annual     1.0y10-2        1.2y10-2          
                                    frequency  
                                    Adjusted point      1.0y10-8        1.2y10-8          
                                    estimate of riskd  
2. Uncontrolled chain reaction      Consequencesc       5.0y10-7        5.0y10-7          
   (criticality) at ICPPe 
                                    Adjusted annual     1.0y10-3        1.0y10-3          
                                    frequency  
                                    Adjusted point      5.0y10-10       5.0y10-10         
                                    estimate of riskd  
3. Fuel melting of small            Consequencesc       2.5y10-3        2.5y10-3          
   number of assemblies at  
   HFEF resulting  from  
   seismic event and cell breach 
                                    Adjusted annual     1.0y10-5        1.0y10-5          
                                    frequency  
                                    Adjusted point      2.5y10-8        2.5y10-8          
                                    estimate of riskd  
4. Material release from HFEF       Consequencesc       2.5y10-3        2.5y10-3          
   resulting from aircraft crash  
   and ensuing fire 
                                    Adjusted annual     1.0y10-7f       1.0y10-7f         
                                    frequency  
                                    Adjusted point      2.5y10-10       2.5y10-10         
                                    estimate of riskd  
5. Inadvertent nuclear criticality  Consequencesc       (g)             (g)               
   ICPPe CPP-666 during  
   processing 
                                    Adjusted annual     (g)             (g)               
                                    frequency  
                                    Adjusted point      (g)             (g)               
                                    estimate of riskd  
6. Hydrogen explosion in ICPPe      Consequencesc       (g)             (g)               
   CPP-666 dissolver 
                                    Adjusted annual     (g)             (g)               
                                    frequency  
                                    Adjusted point      (g)             (g)               
                                    estimate of riskd  
7. Inadvertent dissolution of       Consequencesc       (g)             (g)               
   30-day cooled fuel at ICPPe  
   CPP-666 
                                    Adjusted annual     (g)             (g)               



                                    frequency  
                                    Adjusted point      (g)             (g)               
                                    estimate of riskd  
                                      
a. The radiological accident results for Alternative 4b(1), "Regionalization by Geography 
   Alternative 5b, as discussed in Section 5.15.4.4.  The radiological accident results fo
   presented for Alternative 5a, as discussed in Section 5.15.4.4. 
b. HFEF = Hot Fuel Examination Facility. 
c. Consequences are presented in terms of latent fatal cancers based on conservative (95 p
   estimated exposure (i.e., dose) by an International Commission on Radiological Protecti
   (or 1.0 y 10-3 cancer per rem if the estimated population exposure is greater than 20 r
d. This is equal to consequences y frequency (events per year).  The information is based 
e. ICPP = Idaho Chemical Processing Plant. 
f. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
g. Resuming processing at the INEL under this alternative is not considered. 
Table 5.15-4.  Summary of radiological accidents for offsite population within 80 kilomete
Accident                            Attribute           Alternative 1   Alternative 2     
Description                                             No Action       Decentralization  
                                                                                          
1. Fuel handling accident, fuel     Consequencesc       (d)             (d)               
   pin breach, venting of noble  
   gases and iodine at HFEFb 
                                    Adjusted annual     1.0y10-2        1.2y10-2          
                                    frequency  
                                    Adjusted point      (d)             (d)               
                                    estimate of riske  
2. Uncontrolled chain reaction      Consequencesc       3.0y10-4        3.0y10-4          
   (criticality) at ICPPf 
                                    Adjusted annual     1.0y10-3        1.0y10-3          
                                    frequency  
                                    Adjusted point      3.0y10-7        3.0y10-7          
                                    estimate of riske  
3. Fuel melting of small            Consequencesc       7.0y100         7.0y100           
   number of assemblies at  
   HFEF resulting  from  
   seismic event and cell breach 
                                    Adjusted annual     1.0y10-5        1.0y10-5          
                                    frequency  
                                    Adjusted point      7.0y10-5        7.0y10-5          
                                    estimate of riske  
4. Material release from HFEF       Consequencesc       1.0y100         1.0y100           
   resulting from aircraft crash  
   and ensuing fire 
                                    Adjusted annual     1.0y10-7g       1.0y10-7g         
                                    frequency  
                                    Adjusted point      1.0y10-7        1.0y10-7          
                                    estimate of riske  
5. Inadvertent nuclear criticality  Consequencesc       (h)             (h)               
   ICPPf CPP-666 during  
   processing 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
6. Hydrogen explosion in ICPPf      Consequencesc       (h)             (h)               
   CPP-666 dissolver 
                                    Adjusted annual     (h)             (h)               
                                    frequency  
                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
7. Inadvertent dissolution of       Consequencesc       (h)             (h)               
   30-day cooled fuel at ICPPf  
   CPP-666 
                                    Adjusted annual     (h)             (h)               
                                    frequency  



                                    Adjusted point      (h)             (h)               
                                    estimate of riske  
                                      
a. The radiological accident results for Alternative 4b(1), "Regionalization by Geography 
   Alternative 5b, as discussed in Section 5.15.4.4.  The radiological accident results fo
   presented for Alternative 5a, as discussed in Section 5.15.4.4. 
b. HFEF = Hot Fuel Examination Facility. 
c. Consequences are presented in terms of latent fatal cancers based on conservative (95 p
   estimated exposure (i.e., dose) by an International Commission on Radiological Protecti
   (or 1.0 y 10-3 cancer per rem if the estimated population exposure is greater than 20 r
d. The safety analysis report utilized for this accident analysis does not provide this in
   As demonstrated by the dose to the maximally exposed individual, consequences to the pu
   4.  However, given the high frequency for this accident compared to Accidents 2 through
e. This attribute is equal to consequences y frequency (events per year).  The information
f. ICPP = Idaho Chemical Processing Plant. 
g. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
h. Resuming processing at the INEL under this alternative is not considered. 
  
  Figure 5.15-1.  Comparison of fatality rates among workers in various industry groups. w
Processing Plant CPP-601 Fuel Element Cutting Facility failed during decontamination opera
estimated 100 curies of particulate radioactivity were released over an area of approximat
(0.809 square kilometers) in the vicinity of the Idaho Chemical Processing Plant.  Approxi
39 curies became airborne, resulting in an estimated dose of 0.11 millirem to a hypothetic
individual located at the nearest site boundary (DOE 1991). 
    Three inadvertent nuclear chain reactions (i.e., nuclear criticalities) occurred at th
Chemical Processing Plant in 1959, 1961, and 1978.  The 1959 criticality occurred in a pro
and cell floor drain collection tank.  Available evidence indicates that the critical solu
from an accidental transfer of concentrated uranyl nitrate solution to the waste collectio
a line normally used to transfer decontaminating solutions to the waste tank.  The estimat
release from this incident was 3,700 curies, and the estimated dose to the maximally expos
hypothetical individual located at the nearest site boundary was 1.1 millirem (DOE 1991). 
and 1978 nuclear criticalities resulted from spent nuclear fuel dissolution and reprocessi
Estimated releases to the environment as a result of these accidents were 120 curies and 6
the 1961 and 1978 accidents, respectively, and the calculated radiation doses at the neare
boundary were less than 0.1 millirem for both releases (DOE 1991). 
    The INEL Fluorinel and Storage (FAST) facility (CPP-666), which historically performed
nuclear fuel-related reprocessing activities, is currently shut down.  Activities are unde
this facility in a permanent shutdown mode.  Restart of this facility and the potential fo
nuclear criticality resulting from operating this facility are considered in Sections 5.15
[Alternatives 4b(1) and 5b, respectively].  Because DOE has no current plans to resume spe
fuel reprocessing activities at the Idaho Chemical Processing Plant, events similar to the
nuclear criticalities discussed above will be unlikely in future INEL spent nuclear fuel-r
activities.  Additional information regarding the historical accidents summarized above is
Slaughterbeck et al. (1995). 
    In the site's 40-year history, three prompt fatalities of INEL workers have occurred b
involving radiation exposure.  In 1961, a steam explosion resulting from an unplanned nucl
criticality in an experimental reactor (Stationary Low-Power Reactor No. 1) killed these w
were manually moving reactor control elements.  The estimated dose from this accident to a
hypothetical individual located at the nearest site boundary was approximately 3 millirem 
All the accidents discussed above have caused contamination that has led to secondary impa
as the contamination of facility equipment and land inside the site boundary, and have req
cleanup. 
    Twenty workers at the Argonne National Laboratory-West facility area were injured in e
1994 when, in an accident involving toxic material exposure, approximately 9 kilograms (20
of chlorine gas used to treat potable (i.e., drinking) water were accidently released to t
Although an investigation into this incident by the DOE was still ongoing at the time this
performed, the accident is presumed to have occurred while a vendor was removing and repla
nearly empty chlorine cylinder.  A maintenance employee assisting in the activity apparent
disconnected the nearly empty in-service chlorine gas cylinder from the potable water syst
cylinder valve in the open position, resulting in the remaining tank contents being discha
environment.  As a result of the accidental release, 20 workers were sent to a local hospi
workers reported for treatment of minor respiratory distress, one worker reported symptoms
serious respiratory problems, and one worker reported back injuries as a result of falling
responding to the accident.  (ANL 1994 and DOE 1994b). 



5.15.3 Methodology for Determining the Maximum Reasonably Foreseeable Radiological Accidents 

5.15.3.1 Selection of Spent Nuclear Fuel Facilities and Operations Requiring 

Accident Analyses.  The accident analyses performed to support this EIS considered all INE
nonreactor nuclear facilities that support spent nuclear fuel-related activities with the 
those at the Naval Reactors Facility (NRF) area.  Appendix D of this EIS discusses each of
nuclear fuel management alternatives and postulated accident scenarios associated with the
Reactors Facility and other naval spent nuclear fuel facilities. 
    DOE Order 5480.23 (DOE 1992a) defines nonreactor nuclear facilities as those activitie
operations that involve radioactive or fissionable materials in such form and quantity tha
hazard potentially exists to the workers or the general public.  This analysis considered 
fuel facilities designed and constructed as direct support to reactor facilities (e.g., Ad
Reactor Storage Canal, which stores spent nuclear fuel and irradiated fuels) as nonreactor
fuel facilities. 
    DOE manages spent nuclear fuel at the following INEL facility areas:  Idaho Chemical 
Processing Plant, Naval Reactors Facility, Test Reactor Area, Auxiliary Reactor Area/Power
Facility, Argonne National Laboratory-West, and Test Area North.  For further information 
the activities conducted in these areas, refer to Chapter 2.  After identifying all the no
facilities within these facility areas that stabilize, handle, or store spent nuclear fuel
ranked the facilities according to potential hazards using preexisting facility "hazard cl
DOE Order 5480.23 requires contractors operating nonreactor nuclear facilities to perform 
classification of a facility to assess the consequences of an unmitigated release of radio
hazardous material in one of the following categories(1): 
    -   Category 1. The hazard analysis shows the potential for significant offsite conseq
    -   Category 2. The hazard analysis shows the potential for significant onsite consequ
    -   Category 3. The hazard analysis shows the potential for only significant localized
                    consequences. 
    The classification of nonreactor nuclear facilities in one of these three categories w
accordance with DOE Standard DOE-STD-1027-92 (DOE 1992b).  This standard provides guidance
for the hazard categorization of nuclear facilities based on facility inventories of radio
potential for those radionuclides to affect workers or the public if released to the envir
    This analysis used these categories as a screening threshold to identify those facilit
(i.e., those spent nuclear fuel-related facilities with sufficient quantities of radionucl
potential for significant impacts to workers or the public if released to the environment)
excluded (screened out) Category 3 (low hazard) facilities if they present possible worker
consequences enveloped by postulated accidents at Category 2 facilities.  Facilities with 
classification of 2 or greater (or Category 3 facilities that were not screened out) were 
further, as discussed in the next section. 

5.15.3.2 Determination of Maximum Reasonably Foreseeable Radiological 

Accidents.  After determining spent nuclear fuel-related facilities with sufficient quanti
radionuclides to present radiological consequences to workers or the public (as discussed 
------------------------------------------------------------------------------------------
1. These categories were formerly labeled "high", "moderate," and "low" in accordance  
with DOE Order 5480.23 for nonreactor nuclear facilities. 
------------------------------------------------------------------------------------------
  
Section 5.15.3.1), the analysis generated potential accident scenarios for each of these I
by performing the following activities: 
    -   Reviewing historic spent nuclear fuel-related accidents that have occurred during 
        history of the INEL. 
    -   Reviewing existing accident analyses and safety analysis reports for spent nuclear
        fuel-related activities and facilities. 
    -   Identifying potential internal, external, and natural phenomena events that could 
        spent nuclear fuel-related accidents other than those previously analyzed. 
 
    -   Performing additional accident analyses for those accidents considered to present 
        consequences to workers or the public, as necessary. 
    The analysis considered internal and external initiators associated with a wide range 
(e.g., research and development and construction or modification of facilities) not necess
in existing safety analyses.  For example, potential radiological accident scenarios initi



construction activities associated with constructing new spent nuclear fuel-related facili
modifying existing spent nuclear fuel-related facilities (as proposed under the various al
were postulated.  Typically, events involved in the construction of new spent nuclear fuel
facilities would act as external initiators to existing facilities, while events involved 
existing spent nuclear fuel facilities would act as internal initiators.  Examples of cons
industrial-type events that could initiate a radiological accident included fires, confine
puncture events, equipment failure, and human error. 
    Additional considerations used to determine potential internal and external initiators
lead to spent nuclear fuel-related radiological accidents included vulnerabilities associa
handling, stabilizing, and storing severely degraded spent nuclear fuel and equipment.  Fo
November 1993, DOE issued a report (DOE 1993c) discussing vulnerabilities associated with 
spent nuclear fuel-related facilities across the DOE complex.  The report identified one I
the CPP-603 Underwater Fuel Storage Facility, as requiring immediate management attention 
unnecessary increases in worker exposures, cleanup costs, and postulated accident frequenc
Activities have begun to stabilize spent nuclear fuel inventories in the CPP-603 facility 
them to another facility (CPP-666); these activities will continue for several years after
1995 Record of Decision for this EIS.  Therefore, the analysis considered postulated accid
associated with stabilizing and relocating CPP-603 spent nuclear fuel inventories to be po
accident initiators in developing the radiological accidents summarized in this EIS.  Exam
accident scenarios considered as a result of degraded spent nuclear fuel or facility equip
inadvertent nuclear criticalities, physical damage of spent nuclear fuel and spent nuclear
and radionuclide releases resulting from handling and stabilizing degraded spent nuclear f
postulated accident scenarios at facilities other than the CPP-603 Underwater Fuel Storage
analysis also considered the potential for long-term degradation of facility structures, e
spent nuclear fuel inventories that could lead to an increased probability for radiologica
    To compare the various possible spent nuclear fuel-related accident scenarios and to i
those maximum reasonably foreseeable accidents that present the greatest consequences to w
the public, the analysis divided each postulated spent nuclear fuel-related accident into 
frequency category (abnormal events, design-basis accidents(2), or beyond-design-basis acc
according to its estimated frequency of occurrence.  Table 5.15-5 lists the frequency rang
with the abnormal event, design-basis accident, and beyond-design-basis accident categorie
in Section 5.15.1. 
    The estimated frequency of each postulated accident was based on an identification of 
physical basis for the accident and the events required for the accident to occur.  Becaus
postulated accidents or their constituent events (initiators or precursors) have rarely or
frequency data based on historic experience were not available.  Therefore, in many instan
necessary to develop a frequency estimate on the basis of events for which experience exis
engineering judgment.  More than 40 sources of frequency data for the accident events post
reviewed, including analyses and reports prepared for the DOE, U.S. Nuclear Regulatory Com
(NRC), Electric Power Research Institute, and private industry.  [For further information 
development of estimated accident frequencies, refer to Slaughterbeck et al. (1995).] 
    After the division of the postulated spent nuclear fuel-related accidents into the fre
defined in Table 5.15-5, the analysis identified the postulated nonprocessing-related acci
each frequency range determined to present the maximum offsite consequences as a maximum 
------------------------------------------------------------------------------------------
2. For facilities where design-basis accident analyses were unavailable, evaluation basis 
accident scenarios (postulated accident scenarios used where documented design basis accid
analyses do not exist) were considered in accordance with DOE-DP-STD-3005-YR (DOE 1994a).
------------------------------------------------------------------------------------------
Table 5.15-5.  Accident frequency categories. 
     Frequency Category         Accident Frequency Range  
                                (accidents per year)  
                                  
Abnormal events                     frequency > 1y10-3 per year  
Design-basis accidents          1y10-3 per year > frequency > 1y10-6 per year  
Beyond-design-basis accidents   1y10-6 per year > frequency > 1y10-7 per year 
reasonably foreseeable radiological accident to be further analyzed for this EIS.  Potenti
nonprocessing-related accident scenarios were chosen as maximum reasonably foreseeable acc
because of the shutdown status of the INEL facility (CPP-666) that historically processed 
fuel.  However, because existing inventories of spent nuclear fuel at the INEL would subst
increase under Alternatives 4b(1) and 5b [Regionalization by Geography (INEL) and Centrali
the INEL, respectively], there could be a need to resume processing operations to stabiliz
spent nuclear fuel operations and assure adequate storage space for spent nuclear fuel rec
other sites(3).  Therefore, in addition to the maximum reasonably foreseeable nonprocessin
accident scenarios, this analysis considers the three postulated processing-related accide



the maximum offsite consequences as additional maximum reasonably foreseeable accidents un
Alternatives 4b(1) and 5b. 
    In addition, a postulated inadvertent nuclear criticality accident at the CPP-603 Unde
Storage Facility was considered for further analysis because significant vulnerabilities a
its spent nuclear fuel inventories have been identified (DOE 1993b) and postulated critica
have been addressed in virtually all nonreactor DOE EISs and safety analysis reports where
accidents are reasonably foreseeable because of public concerns regarding their potential.
the seven radiological accidents summarized in Section 5.15.4 were determined to be the ma
reasonably foreseeable radiological accidents (i.e., greatest consequences).  Further disc
analysis information for each of these accidents, as well as other accidents analyzed, is 
Slaughterbeck et al. (1995).  Appendix D identifies maximum reasonably foreseeable acciden
associated with transporting, receiving, handling, and storing naval spent nuclear fuel at
The postulated accidents summarized in this section considered with the INEL facilities an
------------------------------------------------------------------------------------------
3. Processing would be performed in the Flourinel and Storage (FAST) facility (CPP-666) an
a new facility to be constructed, the Fuel Processing Restoration (FPR) facility (CPP-691)
Processing would consist of dissolving spent nuclear fuel to immobilize radionuclides for 
final waste disposal. 
------------------------------------------------------------------------------------------
Appendix D provide a basis for characterizing the potential risks and consequences associa
managing spent nuclear fuel at the INEL over the next 40 years. 
    Seismic events were the only identified common-cause initiators with the potential to 
radioactive material releases to the environment at more than one spent nuclear fuel-relat
the INEL.  However, a seismic event resulting in significant damage and radioactive releas
facilities in more than one facility area (e.g., Idaho Chemical Processing Plant and Test 
considered beyond reasonably foreseeable (frequency less than one in ten million years), b
the physical distance and isolation between facility areas.  In accordance with DOE guidan
1994a), a seismic event initiating multiple-facility releases in more than one facility ar
was screened from further consideration because of its extremely low frequency of occurren
    Analyses were performed that evaluated the potential consequences and risks associated
multiple-facility releases within a single INEL facility area resulting from a severe seis
(Slaughterbeck et al. 1995).  For example, within a 500-meter radius in the Idaho Chemical
Plant facility area, there are several spent nuclear fuel facilities, the primary faciliti
749 dry storage facilities and the CPP-666 and CPP-603 underwater fuel storage facilities.
analysis was performed (Slaughterbeck et al. 1995) to determine whether simultaneous relea
these facilities could result from a severe seismic event.  Because the CPP-666 and CPP-74
were designed and qualified to withstand a severe seismic event, they are not expected to 
the consequences and risks resulting from a severe seismic event impacting the Idaho Chemi
Processing Plant.  However, because of known structural deficiencies and vulnerabilities w
nuclear fuel at the CPP-603 facility, the CPP-603 facility is expected to be significantly
following a severe seismic event, resulting in one or more criticalities and the leakage o
basin water to the surrounding environment.  While the consequences from these simultaneou
multiple-release mechanisms (one or more criticalities and water drainage) would be greate
single criticality analyzed for CPP-603 facility (Section 5.15.3.3.2), the consequences an
releases are expected to be bounded by the other accidents analyzed in the EIS--primarily,
event that causes fuel melting at the Argonne National Laboratory-West Hot Fuel Examinatio
(highest consequence accident), and a fuel handling accident in the same facility (highest
where risk = consequence x frequency).  Similar analyses (DOE 1993a) for the Test Area Nor
Argonne National Laboratory-West also demonstrate that potential multiple-facility release
multiple-release mechanisms from a single facility resulting from a severe seismic event w
bounded by accidents postulated for the Hot Fuel Examination Facility.  Based on this conc
the accident selection methodology described 5.15.3.1, the consequences and risks associat
multiple-facility releases were screened from further consideration since they do not repr
bounding accident scenarios within the frequency categories defined in Table 5.15-5. 
    In addition, the screening methodology did not specifically include potential accident
associated with operating new spent nuclear fuel handling and storage facilities proposed 
various alternatives considered in this EIS because postulated accident scenarios for exis
would bound the consequences associated with potential accidents at new facilities.  This 
is appropriate for two primary reasons.  First, the missions of new spent nuclear fuel fac
be similar to the missions of existing spent nuclear fuel-related DOE facilities, which im
DOE would consider the same types of accident scenarios for the new facilities it consider
existing facilities.  Second, DOE would design and build new facilities that would incorpo
preventive and mitigative features to reduce the frequency and potential consequences asso
postulated accidents. 
    To compare the consequences of the same accident scenario at an identical hypothetical



constructed at each DOE site included in this EIS (based on local geological and meteorolo
conditions), Appendix D summarizes postulated accident scenarios for a new Expended Core F
at Oak Ridge, Hanford Site, Savannah River Site, or Nevada Test Site. 
    To determine the radiological and toxicological consequences presented throughout Sect
associated with the postulated accidents and with spent nuclear fuel-related activities, t
the following definitions: 
    -   Worker.  An individual 100 meters (328 feet) downwind of the facility location whe
        release occurs.4 
    -   Nearest Public Access.  The nearest point of public access to the location where t
        occurs, sometimes inside the site boundary. 
------------------------------------------------------------------------------------------
4. The worker is defined as the individual located at 100 meters because reliable safety a
quantifying the impacts (e.g., dose and health effects) to workers at distances less than 
(i.e., "close-in" workers) meters fram an accidental release of radionuclides are unavaila
The effects on and risks to workers closer in than 100 meters are recognized and discussed
Section 5.15.3.3. Each of the maximum reasonably forseeable accidents considered in this E
particularly the design-basis and beyond-design-basis accidents, contains some risk of wor
or death at distances closer than 100 meters. 
------------------------------------------------------------------------------------------
    -   Maximally Exposed Offsite Individual.  A hypothetical resident at the site boundar
        to the facility where the release occurs. 
    -   Offsite Population.  The collective total of individuals within an 80-kilometer (5
        radius of the INEL. 
    -   Environment.  The area outward from 100 meters (328 feet) downwind of the facility
        the release occurs. 

5.15.3.3 Impact of Accidents on Close-In Workers. An evaluation has been made on the 

radiological impact to close-in workers from the selected accident scenarios.  Injuries or
might occur due to an external event, such as a severe seismic disturbance or airplane cra
structure, are not considered in this evaluation since they are not attributable to direct
consequences.  Seven accident scenarios for nonprocessing-related and processing-related a
considered maximum reasonably foreseeable accidents. 

5.15.3.3.1 Mechanical Handling Accident at the Argonne National Laboratory 

West Hot Fuel Examination Facility - This accident is assumed to result in fuel pin breach
venting of noble gases and iodine. 
No fatalities to workers are expected from this event.  However, a 
substantial iodine dose to the thyroid could cause radiation-induced hypothyroidism or a s
disorder.  

5.15.3.3.2 Criticality Accident at the Idaho Chemical Processing Plant - 

CPP-603 - This event is an unplanned nuclear criticality associated with underwater spent 
fuel storage at the CPP-603 facility. 
Based on shielding provided by the pool water, it is likely that 
no fatalities would occur.  To the extent water is expelled due to the energy of the event
workers could receive substantial radiation exposure.  Worker presence in the area above t
very close to the edge of the pool is not routine.  The impact of the event would likely b
nearby equipment operators if the criticality were initiated by a handling error. 

5.15.3.3.3 Seismic Event Leading to Fuel Melt at the Argonne National 

Laboratory West Hot Fuel Examination  Facility - A seismic event is postulated to result i
breech of the main cell used for examination of the fuel, which is assumed to lead to a fa
fuel cooling system. 
It is likely that the release of radioactive materials from fuel melting would occur 
slowly enough to allow evacuation of all workers before any appreciable exposure.  Therefo
radiation-induced fatalities would be expected. 

5.15.3.3.4 Airplane Crash and Fire at Argonne National Laboratory West Hot



Fuel Examination Facility - An airplane crash and subsequent fire sustained by airplane fu
could result in a major breach of the confinement barriers and could lead to a substantial
release of radionuclides. 
Workers unaffected by the airplane crash or fire would not be expected to 
remain in the area long enough to receive substantial radiation exposure.  It is assumed t
of the radioactive material due to the fire would mitigate the direct radiological impacts
workers, substantially reducing the likelihood of radiation induced worker fatalities. 

5.15.3.3.5 Criticality Accident During Processing at the Idaho Chemical 

Processing Plant - CPP-666 - This is the first of three evaluated accidents that could occ
if processing were resumed at the Fluorinel and Storage Facility (FAST). 
Three inadvertent nuclear 
criticalities have occurred in INEL processing facilities and none has resulted in worker 
each event, radioactive material was released to the atmosphere and close-in workers recei
exposure.  If processing were resumed, the techniques and controls implemented to prevent 
of processing-related criticalities would be employed again.  Due to the cell wall shieldi
concrete walls that are several feet thick, it is expected that no workers would receive s
radiation exposure. 

5.15.3.3.6 Hydrogen Explosion at the Idaho Chemical Processing Plant - A 

hydrogen explosion in the dissolver off-gas system of the Flourinel and Storage (FAST) Fac
result in release of radioactive material to the facility. 
If workers were near the dissolver off-gas 
system, they could receive substantial radiation exposure from the explosion.  No fataliti
expected, but radiation-induced health detriments could occur. 

5.15.3.3.7 Dissolution of Short-Cooled Fuel at the Idaho Chemical Processing 

Plant - An explosion in the dissolver tank could occur if fuel that has not cooled for at 
was inadvertently shipped to the dissolver at the Flourinel and Storage Facility (FAST). 
This energetic 
event would likely breach the dissolver off gas system and could breach the dissolver tank
in the areas closely associated with the dissolver tank could receive substantial radiatio
it is likely that no radiation-induced fatalities would occur. 

5.15.3.4 Analysis of Radiological Accident Consequences. The quantities of 

radioactive materials and the ways these materials interact with human beings are importan
determining health effects.  The ways in which radioactive materials reach human beings, t
absorption and retention in the body, and the resulting health effects have been studied i
The International Commission on Radiological Protection (ICRP) has made specific recommend
for quantifying these health effects (ICRP 1991).  This organization is the recognized bod
establishing standards for the protection of workers and the public from the effects of ra
exposure.  Health effects can be classified into two categories:  prompt (also referred to
latent.  Prompt health effects are those experienced immediately after exposure and includ
the body up to and including death.  Latent health effects are those experienced some time
exposure and include cancers and hereditary symptoms.  An INEL-developed computer code, 
Radiological Safety Analysis Computer Program-5 (RSAC-5), estimates potential radiation do
maximally exposed individuals or population groups from accidental releases of radionuclid
code, which is customized to specific INEL conditions, uses well-established and generally
scientific engineering principles as the basis for its various calculational steps.  The c
guidance provided in NRC Guide 1.145 (NRC 1983) and has been validated to comply with acce
standards for such software.  [For a detailed description of RSAC-5, refer to Slaughterbec
(1995).] 
    The RSAC-5 code determined estimated consequences to the worker, an individual assumed
be stranded at the nearest point of public access, the maximally exposed hypothetical indi
nearest site boundary, and the offsite population within 80 kilometers (50 miles) of the r
accidents postulated under Alternative 1, No Action.  Postulated frequencies and consequen
analyzed under Alternative 1 are based on (1) the approximate amount of spent nuclear fuel
at the INEL [measured in Metric Tons Heavy Metal (MTHM)], (2) the estimated increases in 
inventories resulting from spent nuclear fuel generated by operating INEL reactors (i.e., 



removed from a reactor that has not had sufficient time to cool), and (3) the estimated nu
handling activities associated with stabilizing or relocating spent fuel inventories insid
boundary.  Although the four nonprocessing-related maximum reasonably foreseeable radiolog
accident scenarios identified for Alternative 1 are also considered under Alternatives 2 t
proposed changes in INEL spent nuclear fuel inventories and the number of fuel handling ac
associated with these changes could affect the estimated frequencies and consequences expe
Alternatives 2 through 5.  Therefore, to reasonably estimate the frequencies and consequen
associated with activities proposed under Alternatives 2 through 5, the frequencies and co
for the accidents presented under Alternative 1 require appropriate "adjustment" or "scali
    To be conservative, the analysis assumed that the increase in the annual frequency of 
handling accidents would be equal to the estimated increase in the annual number of handli
proposed under Alternatives 2 through 5.  However, the consequences associated with a mech
handling accident would not vary with a change in the number of handling events because th
of material involved in each event would not change.  To determine potential changes in an
mechanical handling accident frequencies between the different spent nuclear fuel manageme
alternatives, the analysis based its estimates of the annual number of fuel handling event
alternative on spent fuel shipment rates anticipated for the next 40 years, as discussed i
Estimates of long-term (40-year) and short-term (5-year) shipments at the INEL were consid
determining the annual shipment rates for each alternative.  The basis for the number of l
shipments include spent nuclear fuel the INEL will continue to receive from operating reac
DOE, Naval Nuclear Propulsion Program, university, and research reactors.  Short-term ship
consist of shipments that would be required to relocate existing spent fuel inventories be
under the various alternatives.  Table 5.15-6 summarizes the estimated annual shipment rat
from the INEL under each alternative, and within INEL site boundaries.  The estimates prov
Table 5.15-6 consider both onsite and offsite shipments. 
Table 5.15-6.  Determination of accident frequency adjustment factors for Alternatives 2 t
based on estimated number of annual spent nuclear fuel shipments under each alternative.  
Alternative                                     Estimated Shipment  Adjustment Factor  
                                                Rate (per year)a    (shipment  
                                                                    rate/baseline)  
                                                                      
1.   No Action                                  41                  Baseline  
2.   Decentralization                           50                  1.2  
3.   1992/1993 Planning Basis                   128                 3.1  
4a.  Regionalization by Fuel Type               195                 4.8  
4b(1) Regionalization by Geography (INEL)       824                 20.0  
4b(2) Regionalization by Geography              351                 8.6  
      (Elsewhere) 
5a.  Centralization at Other DOE Sites          351                 8.6  
5b.  Centralization at the INEL                 824                 20.0 
a. Data presented for the estimated annual shipment rate is based on information tabulated
   Appendix I.  The annual shipment rate for the No-Action Alternative (baseline) is deriv
   Table 3 of Wichmann 1994. 
   Based on the number of annual shipments estimated for Alternatives 2 through 5, as list
Table 5.15-6, the analysis calculated multiplication factors by dividing the estimated shi
under Alternatives 2 through 5 by the baseline (Alternative 1) shipment rate. To determin
estimated frequency for the maximum reasonably foreseeable mechanical handling accidents u
each alternative, the frequency identified for Alternative 1 was multiplied by the appropr
adjustment factor.  The same approach determined estimated frequencies for Accident 1 (fue
breach and noble gases and iodine release from the Hot Fuel Examination Facility) under 
Alternatives 2 through 5.  For Accident 2 (inadvertent criticality in the CPP-603 Underwat
Storage Facility resulting from a handling accident associated with degraded spent nuclear
estimated frequency considered under Alternative 1 (1 y 10-3 event per year) is based on t
handling activities associated with relocation of the CPP-603 spent nuclear fuel inventori
CPP-666 facility.  Because proposed changes in INEL inventories under the different altern
would not affect handling events associated with relocating spent fuel from the CPP-603 fa
CPP-666 facility, the estimated frequency for this mechanical handling event would not cha
result of this approach and the fact that 3 of the 4 accident scenarios that present the g
consequences are not handling accidents, Accident 1 is the only accident requiring "adjust
each alternative. 
   Variable source-term-sensitive accidents would have consequences that depended on the a
spent nuclear fuel in storage.  One example is the accidental drainage of a spent fuel sto
results in the release of corrosion products in the canal to the environment.  The larger 
inventory in the canal, the larger the release of corrosion products to the environment re
draining the canal.  (Drainage of a water canal completely filled with spent nuclear fuel 



considered in the determination of the maximum reasonably foreseeable accidents and was de
to present lower consequences than other accident scenarios analyzed.)  Variable source-te
accidents depend only on spent nuclear fuel inventories and do not require adjustment of t
estimated frequencies of occurrence.  Because none of the postulated accidents summarized 
Alternative 1 is source-term sensitive (e.g., spent nuclear fuel inventories in the Hot Fu
Facility are not likely to increase), adjustment of the estimated consequences calculated 
Alternative 1 is not required for Alternatives 2 through 5. 

5.15.4 Impacts from Postulated Maximum Reasonably Foreseeable Radiological Accidents 

   Section 5.15.4.1 summarizes impacts (e.g., exposures and health effects) from the four
nonprocessing-related maximum reasonably foreseeable radiological accidents postulated und
Alternative 1 (No Action).  Sections 5.15.4.4.2.1 through 5.15.4.5.2 describe changes in t
postulated accident impacts resulting from changes in spent nuclear fuel inventories and h
activities under the other alternatives.  Sections 5.15.4.4.2.1 and 5.15.4.5.2 also summar
from three additional maximum reasonably foreseeable accidents associated with resumption 
processing activities at the INEL.  Section 5.15.6 provides more information about the ass
and analyses performed for each of the radiological accidents discussed under each alterna

5.15.4.1 Alternative 1: No Action. Based on the quantity of spent nuclear fuel at the INEL 

(excluding naval fuel at Naval Reactors Facility, which is analyzed in Appendix D), its st
configuration (wet versus dry), the amount of time the spent fuel has been allowed to cool
consideration of various internal, external, and natural phenomena initiators (as discusse
Section 5.15.3), the postulated accidents listed in Table 5.15-7 would have the greatest r
consequences within the abnormal event, design-basis accident, and beyond-design-accident 
under this alternative.  For each accident, Table 5.15-7 also lists estimated accident fre
radiation exposures to the offsite population within 80 kilometers (50 miles), a member of
stranded at the nearest point of public access inside the INEL site boundary, a hypothetic
exposed individual (MEI) at the nearest site boundary, and a worker; point estimates of th
risk of the maximally exposed individual contracting a fatal cancer during his/her lifetim
of the radiation exposure; and point estimates of risk of the expected number of fatal can
(annualized and total) in the offsite population.  The estimates of the consequences and r
offsite population are based on conservative (95 percentile) and average (50 percentile) m
conditions(5).  The estimates of the consequences and risk to the maximally exposed indivi
based on conservative (95 percentile) meteorological conditions.  The postulated accidents
Table 5.15-7, in conjunction with the maximum reasonably foreseeable spent nuclear fuel ac
identified for the INEL Naval Reactors Facility in Appendix D, characterize the potential 
and risks associated with the proposed spent fuel management activities at the INEL under 
alternative. 
    Atmospheric transport of radionuclides from the postulated accidents could result in s
secondary impacts, such as contamination of the environment or impacts to national defense
------------------------------------------------------------------------------------------
5. Conservative (95 percentile) meteorological conditions are defined as the  
meteorlogical conditions that, for a given release, the concentration at a fixed 
receptor location will not be exceeded 95 percent of the time. Average (50 percentile) 
meteorological conditions are defined as the meteorological conditions that, for a  
given release, the concentration at a fixed receptor location will not be exceeded 
50 percent of the time. 
------------------------------------------------------------------------------------------
Table 5.15-7.  Impacts from selected maximum reasonably foreseeable radiological accidents
Alternative 1, No Action (50 and 95 percentile meteorological conditions). 
Accident              Frequency   Worker    Nearest    Dose to    Offsite        Point est
                      (events per Dosea     Public     MEIc       Population     (per year
                      year)       (rem)     Accessb    (rem)      Dose (95%)  
                                            (rem)                 (person-rem)  
                                                                                 MEI      
                                                                                 95%d     
1. Fuel handling                                                                          
   accident, fuel pin                                                                     
   breach, venting of 1.0y10-2    (f)       (f)        2.0y10-3   (f)            1.0y10-8 
   noble gases and  
   iodine at HFEFe 



2. Inadvertent criticality                                                                
   in ICPPg CPP-603   1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-10
   storage facilityh 
3. Fuel melting of small                                                                  
   number of assemblies                                                                   
   at HFEF resulting  1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8 
   from seismic event  
   and cell breach 
4. Material release from                                                                  
   HFEF resulting from1.0y10-7(i) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-10
   aircraft crash and  
   ensuing fire 
a. A worker is defined as a worker located 100 meters (328 feet) from the point of release
b. Public individual assumed to be stranded at the nearest point of public access inside t
c. MEI = Maximally exposed hypothetical offsite individual, located at the nearest site bo
d. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   more the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parentheses i
   number of fatal cancers in the population if the accident occurred. 
e. HFEF - Hot Fuel Examination Facility. 
f. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  
g. ICPP = Idaho Chemical Processing Plant. 
h. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data because reprocessing is not considered under this a
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) event per year. 
i. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 
prevent these radionuclides from increasing any potential safety concerns, DOE would initi
activities if an accident occurred, and no irreversible environmental impacts would be lik
Table 5.15-8 summarizes postulated secondary impacts resulting from the postulated radiolo
accidents listed in Table 5.15-7. 
   This analysis takes limited credit for emergency response actions in determining the co
listed in Table 5.15-7.  DOE would initiate INEL emergency response programs, as appropria
following the occurrence of an accident to prevent or mitigate potential consequences.   T
emergency response programs, implemented in accordance with 5500-DOE series Orders, typica
involve emergency planning, emergency preparedness, and emergency response actions.  Each
emergency response plan utilizes resources specifically dedicated to assist a facility in 
management.  These resources include but are not limited to the following: 
   -  INEL Warning Communications Center 
   -  INEL Fire Department 
   -  Facility Emergency Command Centers 
   -  DOE Emergency Operations Centers 
   -  County and State Emergency Command Centers 
   -  Medical, health physics, and industrial hygiene specialists 
   -  Protective clothing and equipment (respirators, breathing air supplies, etc.)  
   -  Periodic training exercises and drills within and between the organizations involved
      implementing the response plans 

5.15.4.2 Alternative 2: Decentralization. Adjustments in estimated accident frequencies 

and point estimates of risk presented for Alternative 1 would be related to (1) the receip
and storage activities associated with the additional spent nuclear fuel inventories; and 
in overall spent nuclear fuel-related storage, relocation, and handling activities not all
Alternative 1.  Because no changes in the accident consequences estimated for Alternative 
to occur under this alternative from increased fuel inventories (i.e., the same amount of 
material would accidentally be released to the environment as discussed in Section 5.15.3.
changes are likely in the postulated secondary impacts listed in Table 5-15-8.  Table 5.15
summarizes the four postulated accidents with the greatest radiological impacts under this
Table 5.15-8.  Estimated secondary impacts resulting from the maximum reasonably foreseeab



Action, assuming conservative (95 percentile) meteorological conditions. 
                     Environmental or Social Impacts   
Radiological         (Assuming 88 millirem per year limit with 24-hour-per-day exposure)a 
Accident  
Summary 
                     Biotic           Water                 Economic             National 
                     Resources        Resources             Impacts              Defense  
1.  Fuel handling    Limited adverse  Limited adverse       Limited economic     No effect
    accident, fuel   effects expected effects expected to   impacts expected.    national 
    pin breach,      vegetation or    surface water or      Any cleanup          expected.
    venting of       wildlife.        groundwater.          required would be             
    noble gases and                                         localized and                 
    iodine at                                               could be  
    HFEFb (1x10-2                                           accomplished with  
    per year)                                               existing workforce  
                                                            and equipment.  
2.  Uncontrolled     Limited adverse  Limited adverse       No economic          No effect
    chain reaction   effects expected effects expected to   impacts expected.    national 
    (criticality) at vegetation or    surface water or      Any cleanup          expected.
    ICPPc (1x10-3    wildlife.        groundwater.          required would be             
    per year)                                               localized and                 
                                                            could be  
                                                            accomplished with  
                                                            existing workforce  
                                                            and equipment.  
3.  Fuel melting of  Limited adverse  Limited adverse       Potential            No effect
    small number     effects expected effects expected to   interdiction of      national 
    of assemblies at vegetation or    surface water or      affected             expected.
    HFEF resulting   wildlife.        groundwater.          agricultural                  
    from seismic                                            products on                   
    event and cell                                          nearby lands.                 
    breach (1x10-5                                          Local cleanup in              
    per year)                                               the vicinity of  
                                                            HFEF.  
4.  Material release Limited adverse  Limited adverse       Potential            No effect
    from HFEF        effects expected effects expected to   interdiction of      national 
    resulting from   vegetation or    surface water or      affected             expected.
    aircraft crash   wildlife.        groundwater.          agricultural                  
    and ensuing                                             products on                   
    fire (1x10-7 per                                        nearby lands.                 
    year)                                                   Local cleanup in              
                                                            the vicinity of  
                                                            HFEF.  
a. Postulated secondary impacts based on 10-microrem-per-hour exposure (88 millirem per ye
   from the plume.  This approach in estimated secondary impacts is conservative because D
   background radiation is 100 millirem per year. 
b. HFEF = Hot Fuel Examination Facility. 
c. ICPP = Idaho Chemical Processing Plant. 
d. To convert acres to square kilometers, multiply by 0.004. 
Table 5.15-9.  Impacts from selected maximum reasonably foreseeable accidents - Alternativ
Decentralization (50 and 95 percentile meteorological conditions). 
Accident                Adjusted    Worker    Nearest    Dose to    Offsite        Adjuste
                        Frequencya  Doseb     Public     MEId       Population     cancers
                        (events per (rem)     Accessc    (rem)      Dose   
                        year)                 (rem)                 (95%)  
                                                                    (person- 
                                                                    rem)  
                                                                                   MEI    
                                                                                   95%e   
1.  Fuel handling accident,                                                               
    fuel pin breach,    1.2y10-2    (g)       (g)        2.0y10-3   (g)            1.2y10-
    venting of noble gas(1.2)  
    and iodine at HFEFf  
2.  Inadvertent criticality                                                               
    in ICPPh CPP-603    1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-



    storage facilityi   (1.0)j  
3.  Fuel melting of small                                                                 
    number of assemblies                                                                  
    at HFEF resulting fr1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-
    seismic event and ce(1.0)  
    breach 
4.  Material release from                                                                 
    HFEF resulting from 1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-
    aircraft crash and  (1.0)                                                             
    ensuing fire 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   under Alternative 1, as described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   or more, the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parenthes
   number of fatal cancers in the population if the accident occurs. 
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data since reprocessing is not considered under this alt
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) events per year.  
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
   alternative. 
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 
    5.15.4.3 Alternative 3:  1992/1993 Planning Basis.  Under this alternative, the INEL c
receive the following spent nuclear fuel: 
    .   Spent nuclear fuel from domestic DOE and university reactors and foreign research 
        reactors 
    -   All Training Reactor Isotopics General Atomics (TRIGA) spent nuclear fuel from for
        and Hanford reactors 
    -   Fort St. Vrain spent nuclear fuel from Public Service Company of Colorado 
    -   Special case commercial pressurized water reactor and boiling water reactor spent 
        fuel from West Valley, New York 
    -   Naval spent nuclear fuel from sites such as the Norfolk or Puget Sound Naval Shipy
    Adjustments in estimated accident frequencies and point estimates of risk presented fo
Alternative 1 would be related to (1) the receipt, handling, and storage activities associ
additional spent nuclear fuel inventories; and (2) the increase in overall spent fuel-rela
relocation, and handling activities not allowed under Alternative 1.  Because no changes i
accident consequences estimated for Alternative 1 are likely to occur under this alternati
increased fuel inventories (i.e., the same amount of radioactive material would accidental
to the environment as discussed in Section 5.15.3.3), no changes are likely in the postula
impacts listed in Table 5.15-8.  Table 5.15-10 summarizes the postulated accidents with th
radiological impacts under this alternative. 
    5.15.4.4  Alternative 4:  Regionalization.  Under this alternative, there are two prim
Regionalization alternatives:  (1) Alternative 4a (Regionalization by Fuel Type), where ex
spent nuclear fuel inventories will be distributed between the DOE sites based primarily o
similarity of fuel types, although DOE would also consider transportation distances, avail
stabilization capabilities, available storage capacities, or a combination of these factor
(2) Alternative 4b (Regionalization by Geography), where existing and new spent nuclear fu
inventories in the western region of the country will be centralized at a single western s
existing and new spent nuclear fuel inventories in the eastern region of the country will 
at a single eastern site. 
Table 5.15-10.  Impacts from selected maximum reasonably foreseeable accidents - Alternati
Planning Basis (50 and 95 percentile meteorological conditions). 
Accident               Adjusted    Worker    Nearest    Dose to    Offsite        Adjusted



                       Frequencya  Doseb     Public     MEId       Population     cancers 
                       (events per (rem)     Accessc    (rem)      Dose (95%)  
                       year)                 (rem)                 (person-rem)  
                                                                                  MEI     
                                                                                  95%e    
1.  Fuel handling                                                                         
    accident, fuel pin                                                                    
    breach, venting of 3.1y10-2    (g)       (g)        2.0y10-3   (g)            3.1y10-8
    noble gases and    (3.1)  
    iodine at HFEFf  
2.  Inadvertent critica1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-1
    in ICPPh CPP-603   (1.0)j                                                             
    storage facilityi 
3.  Fuel melting of small                                                                 
    number of assemblies                                                                  
    at HFEF resulting  1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8
    from seismic event (1.0)  
    and cell breach 
4.  Material release from                                                                 
    HFEF resulting from1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-1
    aircraft crash and (1.0)                                                              
    ensuing fire 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   under Alternative 1, as described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   or more, the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parenthes
   number of fatal cancers in the population if the accident occurs. 
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  However, given the high frequency for this ac
   Accidents 2 through 4, the risk could actually be greater than for Accidents 2 through 
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data since reprocessing is not considered under this alt
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) events per year. 
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
   alternative. 
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 

5.15.4.4.1 Alternative 4a - Regionalization By Fuel Type - Adjustments in the estimated 

accident frequencies and point estimates of risk presented for Alternative 1 would be rela
receipt, handling, and storage activities associated with the additional spent nuclear fue
and (2) the increase in overall spent nuclear fuel-related storage, relocation, and handli
allowed under Alternative 1. 
Because no changes in the accident consequences estimated for 
Alternative 1 are likely to occur under this alternative from increased fuel inventories (
amount of radioactive material would accidentally be released to the environment as discus
Section 5.15.3.3), no changes are likely in the postulated secondary impacts listed in Tab
Table 5.15-11 summarizes the postulated accidents with the greatest radiological impacts u
alternative. 

5.15.4.4.2 Alternative 4b - Regionalization by Geography - Under this alternative, spent 

nuclear fuel inventories in the western region of the country would be centralized at eith



Hanford Site, or Nevada Test Site. 
Alternative 4b(1) considers regionalization at the INEL.  
Alternative 4b(2) considers regionalization at the Hanford Site or Nevada Test Site. 

5.15.4.4.2.1 Alternative 4b(1) - Regionalization by Geography (INEL) - Under 

this alternative, existing and new spent nuclear fuel inventories in the western region of
would be centralized at the INEL.  Fuel stabilization would be performed in the Fluorinel 
(FAST) facility (CPP-666) and a new facility to be constructed, the Fuel Processing Restor
facility (CPP-691), to dissolve spent nuclear fuel and stabilize (i.e., immobilize) radion
Because the volume of spent nuclear fuel considered under this alternative is only slightl
that considered under Alternative 5b, adjustments in the estimated accident frequencies an
estimates of risk for the four accidents presented under Alternative 1 were conservatively
equivalent to the adjustments required under Alternative 5b (i.e., centralization of all t
Nuclear Propulsion Program, university, and research reactor spent nuclear fuel in the cou
INEL).  Adjustments in the estimated accident frequencies and point estimates of risk for 
accidents presented under Alternative 1 would be related to (1) the receipt, handling, and
activities associated with the additional spent nuclear fuel inventories; and (2) the incr
spent nuclear fuel-related storage, relocation, and handling activities not allowed under 
Because no changes in the accident consequences estimated for Alternative 1 are likely to 
this alternative from increased fuel inventories (i.e., the same amount of radioactive mat
accidentally be released to the environment as discussed in Section 5.15.3.3), no changes 
the postulated secondary impacts listed in Table 5.15-8. 
Table 5.15-11.  Impacts from selected maximum reasonably foreseeable accidents - Alternati
Regionalization by Fuel Type (50 and 95 percentile meteorological conditions). 
Accident              Adjusted    Worker    Nearest    Dose to    Offsite        Adjusted 
                      Frequencya  Doseb     Public     MEId       Population     cancers (
                      (events per (rem)     Accessc    (rem)      Dose (95%)  
                      year)                 (rem)                 (person-rem)  
                                                                                 MEI      
                                                                                 95%e     
1.  Fuel handling                                                                         
    accident, fuel pin                                                                    
    breach, venting of4.8y10-2    (g)       (g)        2.0y10-3   (g)            4.8y10-8 
    noble gases and   (4.8)  
    iodine at HFEFf  
2.  Inadvertent                                                                           
    criticality in ICP1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-10
    CPP-603 storage   (1.0)j  
    facilityi 
3.  Fuel melting of                                                                       
    small number of                                                                       
    assemblies at HFEF1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8 
    resulting from    (1.0)  
    seismic event and  
    cell breach 
4.  Material release                                                                      
    from HFEF resultin1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-10
    from aircraft cras(1.0)                                                               
    and ensuing fire 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   under Alternative 1, as described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   or more, the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parenthes
   number of fatal cancers in the population if the accident occurs. 
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  However, given the high frequency for this ac



   Accidents 2 through 4, the risk could actually be greater than for Accidents 2 through 
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data since reprocessing is not considered under this alt
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) events per year.  
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
   alternative. 
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 
  Because the option exists to restart processing activities, three additional processing-
maximum reasonably foreseeable accidents are considered under this alternative (as discuss
Section 5.15.3.2).  Since the amount of radioactive material that would accidentally be re
environment from these accidents is expected to be lower than in Accidents 3 and 4 (i.e., 
melt and aircraft crash at the Hot Fuel Examination Facility, respectively), potential sec
associated with these additional processing-related accidents would be less severe than th
for the nonprocessing-related accidents in Table 5.15-8. 
  Table 5.15-12 summarizes the postulated accidents with the greatest radiological impacts
alternative. 

5.15.4.4.2.2 Alternative 4b(2) - Regionalization by Geography (Elsewhere) - Under this 

alternative, existing and new spent nuclear fuel inventories in the western region of the 
be centralized at either the Hanford Site or Nevada Test Site.  Similar to Alternative 5a,
considers centralization of existing INEL spent nuclear fuel inventories at another DOE si
inventory of spent nuclear fuel at the INEL would be reduced substantially so that the onl
nuclear fuel at the INEL would consist of fresh fuel generated from operating INEL reactor
not cooled sufficiently for relocation to the regionalized or centralized site.  Therefore
considers the same amount of material considered under Alternative 1 until the regionalize
accept existing inventories of INEL spent nuclear fuel and freshly generated spent nuclear
sufficiently cooled. 
  Table 5.15-13 summarizes the postulated accidents with the greatest radiological impacts
alternative. 

5.15.4.5 Alternative 5: Centralization. Under this alternative, DOE would collect all 

current and future spent nuclear fuel inventories from both DOE and the Naval Nuclear Prop
Program at one site.  For the INEL, there are two possibilities:  (1) Alternative 5a, in w
spent fuel inventories and activities would take place at the Hanford Site, Savannah River
Test Site, or Oak Ridge Reservation; or (2) Alternative 5b, in which all spent fuel invent
activities would be centralized at the INEL. 

5.15.4.5.1 Alternative 5a: Centralization at Other DOE Sites - This alternative 

would consider approximately the same amount of material considered under Alternative 1 un
centralized site could accept existing INEL spent nuclear fuel inventories and freshly gen
Table 5. 
15-12.  Impacts from selected maximum reasonably foreseeable accidents - Alternative 4b(1)
Regionalization by Geography (INEL) (50 and 95 percentile meteorological conditions). 
Accident               Adjusted    Worker    Nearest    Dose to    Offsite        Adjusted
                       Frequencya  Doseb     Public     MEId       Population     cancers 
                       (events per (rem)     Accessc    (rem)      Dose  
                       year)                 (rem)                 (95%)  
                                                                   (person- 
                                                                   rem)  
                                                                                  MEI     
                                                                                  95%e    
1.  Fuel handling                                                                         
    accident, fuel pin 2.0y10-1    (g)       (g)        2.0y10-3   (g)            2.0y10-7
    breach, venting of (20.0)  
    noble gases and  
    iodine at HFEFf  



2.  Inadvertent critica1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-1
    in ICPPh CPP-603   (1.0)j                                                             
    storage facilityi 
3.  Fuel melting of small                                                                 
    number of assemblie1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8
    at HFEF resulting  (1.0)                                                              
    from seismic event  
    and cell breach 
4.  Material release from                                                                 
    HFEF resulting from1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-1
    aircraft crash and (1.0)                                                              
    ensuing fire 
5.  Inadvertent nuclear                                                                   
    criticality ICPPh  1.0y10-3    9.1y10+   4.9y10-2   2.8y10-2   5.6y10+0       1.4y10-8
    CPP-666 during                 0                                                      
    processingl 
6.  Hydrogen in ICPPh  1.0y10-5    (m)       (m)        6.3y10-4   8.1y10-1       3.2y10-1
    CPP-666 dissolver                                                                     
7.  Inadvertent                                                                           
    dissolution of 30-d1.0y10-6    (m)       (m)        3.0y10-2   2.9y10+1       1.5y10-1
    cooled fuel at ICPPh                                                                  
    CPP-666 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   (ICRP-60 conversion factor) if dose is less than 20 rem.  For doses of 20 rem or more, 
   1.0 y 10-3.  Numbers in parentheses indicate total number of fatal cancers in the popul
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   Order 5480.23 requiring this information.  As demonstrated by the dose to the maximally
   from Accident 1 could be less than the consequences from Accidents 2 through 4.  Howeve
   compared to Accidents 2 through 4, the risk could actually be greater than for Accident
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   operating history of CPP-666, the estimated frequency for an inadvertent criticality in
   nuclear conditions and fuel vulnerabilities.  Nominal estimates vary from 1.0 y 10-4 (C
   10-3 (CPP-603 underwater storage facility) events per year. 
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
l. The Idaho Chemical Processing Plant has experienced three inadvertent nuclear criticali
   14 years ago.  This frequency is based on modern facility conditions and safeguards tha
m. The safety analysis report utilized for this accident does not provide this information
   Order 5480.23 requiring this information.  However, a comparison of the data presented 
   a relative measure of the impacts to this receptor. 
Table 5.15-13.  Impacts from selected maximum reasonably foreseeable accidents - Alternati
Regionalization by Geography (Elsewhere) (50 and 95 percentile meteorological conditions).
Accident               Adjusted    Worker    Nearest    Dose to    Offsite        Adjusted
                       Frequencya  Doseb     Public     MEId       Population     cancers 
                       (events per (rem)     Accessc    (rem)      Dose (95%)  
                       year)                 (rem)                 (person-rem)  
                                                                                  MEI     
                                                                                  95%e    
1.  Fuel handling                                                                         
    accident, fuel pin 8.6y10-2    (g)       (g)        2.0y10-3   (g)            8.6y10-8
    breach, venting of (8.6)  
    noble gases and  
    iodine at HFEFf  
2.  Inadvertent critica1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-1
    in ICPPh CPP-603   (1.0)j                                                             
    storage facilityi 
3.  Fuel melting of small                                                                 
    number of assemblie1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8



    at HFEF resulting  (1.0)                                                              
    from seismic event  
    and cell breach 
4.  Material release from                                                                 
    HFEF resulting from1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-1
    aircraft crash and (1.0)                                                              
    ensuing fire 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   under Alternative 1, as described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   or more, the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parenthes
   number of fatal cancers in the population if the accident occurs. 
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  However, given the high frequency for this ac
   Accidents 2 through 4, the risk could actually be greater than for Accidents 2 through 
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data since reprocessing is not considered under this alt
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) events per year.  
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
   alternative. 
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 
fuel that had cooled sufficiently.  On demonstration of the centralized site's capability 
spent nuclear fuel, the inventory of spent fuel at the INEL would be reduced substantially
only spent nuclear fuel at the INEL would consist of fresh fuel generated from operating I
reactors that had not cooled sufficiently for relocation to the centralized site. 
    Adjustments in estimated accident frequencies and point estimates of risk presented fo
Alternative 1 would be related to (1) the receipt, handling, and storage activities associ
additional spent nuclear fuel inventories; and (2) the increase in overall spent fuel-rela
relocation, and handling activities not allowed under Alternative 1.  Because no changes i
accident consequences estimated for Alternative 1 are likely to occur under this alternati
increased fuel inventories (i.e., the same amount of radioactive material would accidental
 
to the environment as discussed in Section 5.15.3.3), no changes are likely in the postula
impacts presented in Table 5.15-8.  Table 5.15-14 summarizes the postulated accidents with
greatest radiological impacts under these alternatives. 

5.15.4.5.2 Alternative 5b: Centralization at the INEL - Adjustments in estimated 

accident frequencies and point estimates of risk presented for Alternative 1 would be rela
receipt, handling, and storage activities associated with the additional spent nuclear fue
and (2) the increase in overall spent nuclear fuel-related storage, relocation, and handli
allowed under Alternative 1. 
Because no changes in the accident consequences estimated for 
Alternative 1 are likely to occur under this alternative from increased fuel inventories (
amount of radioactive material would accidentally be released to the environment as discus
Section 5.15.3.3), no changes are likely in the postulated secondary impacts presented in 
Table 5.15-15 summarizes the postulated accidents with the greatest radiological impacts u
alternative. 
    Because the option exists to restart processing activities, three additional processin
maximum reasonably foreseeable accidents are considered under this alternative (as discuss
Section 5.15.3.2).  Since the amount of radioactive material that would accidentally be re
environment from these accidents is expected to be lower than Accidents 3 and 4 (i.e., sma
and aircraft crash at the Hot Fuel Examination Facility, respectively), potential secondar



associated with these additional processing-related accidents would be less severe than th
for the nonprocessing-related accidents in Table 5.15-8. 
Table 5.15-14.  Impacts from selected maximum reasonably foreseeable accidents - Alternati
Centralization at Other DOE Sites (50 and 95 percentile meteorological conditions). 
Accident               Adjusted    Worker    Nearest    Dose to    Offsite        Adjusted
                       Frequencya  Doseb     Public     MEId       Population     cancers 
                       (events per (rem)     Accessc    (rem)      Dose (95%)  
                       year)                 (rem)                 (person-rem)  
                                                                                  MEI     
                                                                                  95%e    
1.  Fuel handling                                                                         
    accident, fuel pin 8.6y10-2    (g)       (g)        2.0y10-3   (g)            8.6y10-8
    breach, venting of (8.6)  
    noble gases and  
    iodine at HFEFf 
2.  Inadvertent critica1.0y10-3    9.7y10-2  1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-1
    in ICPPh CPP-603   (1.0)j                                                             
    storage facilityi 
3.  Fuel melting of small                                                                 
    number of assemblie1.0y10-5    6.2y10-1  6.5y10-1   5.0y100    1.4y104        2.5y10-8
    at HFEF resulting  (1.0)                                                              
    from seismic event  
    and cell breach 
4.  Material release from                                                                 
    HFEF resulting from1.0y10-7(k) 4.6y100   3.2y10-1   5.0y100    2.0y103        2.5y10-1
    aircraft crash and (1.0)                                                              
    ensuing fire 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   under Alternative 1, as described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   5.0 y 10-4 fatal cancer per rem (ICRP-60 conversion factor) if dose is less than 20 rem
   or more, the ICRP-60 conversion factor is doubled, or 1.0 y 10-3.  Numbers in parenthes
   number of fatal cancers in the population if the accident occurs. 
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   developed prior to DOE Order 5480.23 requiring this information.  As demonstrated by th
   maximally exposed individual, consequences to the public from this accident could be le
   consequences from Accidents 2 through 4.  However, given the high frequency for this ac
   Accidents 2 through 4, the risk could actually be greater than for Accidents 2 through 
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   the INEL during its 40-year operating history, the estimated frequency for an inadverte
   based on historic reprocessing data since reprocessing is not considered under this alt
   frequency estimates vary from 1.0 y 10-4 (CPP-666 underwater storage facility) to 1.0 y
   underwater storage facility) events per year.  
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
   alternative. 
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
   Section 5.15.6.4. 
Table 5.15-15.  Impacts from selected maximum reasonably foreseeable accidents - Alternati
Centralization at the INEL (50 and 95 percentile meteorological conditions). 
Accident              Adjusted    Worker     Nearest    Dose to    Offsite        Adjusted
                      Frequencya  Doseb      Public     MEId       Population     cancers 
                      (events per (rem)      Accessc    (rem)      Dose  
                      year)                  (rem)                 (95%)  
                                                                   (person- 
                                                                   rem)  
                                                                                  MEI     
                                                                                  95%e    
1.  Fuel handling                                                                         
    accident, fuel pin                                                                    
    breach, venting of2.0y10-1    (g)        (g)        2.0y10-3   (g)            2.0y10-7



    noble gases and   (20.0)  
    iodine at HFEFf  
2.  Inadvertent                                                                           
    criticality in ICP1.0y10-3    9.7y10-2   1.4y10-3   1.0y10-3   5.9y10-1       5.0y10-1
    storage facilityi (1.0)j  
3.  Fuel melting of                                                                       
    small number of                                                                       
    assemblies at HFEF1.0y10-5    6.2y10-1   6.5y10-1   5.0y100    1.4y104        2.5y10-8
    resulting from    (1.0)  
    seismic event and  
    cell breach 
4.  Material release                                                                      
    from HFEF resultin1.0y10-7(k) 4.6y100    3.2y10-1   5.0y100    2.0y103        2.5y10-1
    from aircraft cras(1.0)                                                               
    and ensuing fire 
5.  Inadvertent nuclear                                                                   
    criticality ICPPh 1.0y10-3    9.1y10+0   4.9y10-2   2.8y10-2   5.6y10+0       1.4y10-8
    CPP-666 during                                                                        
    processingl 
6.  Hydrogen in ICPPh 1.0y10-5    (m)        (m)        6.3y10-4   8.1y10-1       3.2y10-1
    CPP-666 dissolver                                                                     
7.  Inadvertent                                                                           
    dissolution of 30-1.0y10-6    (m)        (m)        3.0y10-2   2.9y10+1       1.5y10-1
day cooled fuel at                                                                        
    ICPPh CPP-666 
a. Numbers in parentheses indicate multiplication factor used to scale or adjust estimated
   described in Section 5.15.3.3. 
b. A worker is defined as a worker located 100 meters (328 feet) from the point of release
c. Public individual assumed to be stranded at the nearest point of public access inside t
d. MEI = Maximally exposed hypothetical offsite individual located at the nearest site bou
e. Maximally exposed individual and offsite population fatal cancer risk = dose y accident
   (ICRP-60 conversion factor) if dose is less than 20 rem.  For doses of 20 rem or more, 
   1.0 y 10-3.  Numbers in parentheses indicate total number of fatal cancers in the popul
f. HFEF = Hot Fuel Examination Facility. 
g. The safety analysis report utilized for this accident analysis does not provide this in
   Orders requiring this information.  As demonstrated by the dose to the maximally expose
   this accident could be less than the consequences from Accidents 2 through 4.  However,
   compared to Accidents 2 through 4, the risk could actually be greater than for Accident
h. ICPP = Idaho Chemical Processing Plant. 
i. Although three nuclear criticalities associated with spent nuclear fuel reprocessing ac
   operating history of CPP-666, the estimated frequency for an inadvertent criticality in
   nuclear conditions and fuel vulnerabilities.  Nominal estimates vary from 1.0 y 10-4 (C
   10-3 (CPP-603 underwater storage facility) events per year. 
j. Refer to Sections 5.15.3.3 and 5.15.6.2 for details on why this frequency was not adjus
k. This frequency is a qualitative bounding estimate for a potential aircraft crash, as di
l. The Idaho Chemical Processing Plant has experienced three inadvertent nuclear criticali
   14 years ago.  This frequency is based on modern facility conditions and safeguards tha
m. The safety analysis report utilized for this accident does not provide this information
   Order 5480.23 requiring this information.  However, a comparison of the data presented 
   provides a relative measure of the impacts to this receptor. 

5.15.5 Impacts from Postulated Maximum Reasonably Foreseeable Toxic Material Accidents 

    Like radioactive materials, toxic materials (e.g., chemicals) are involved in a variet
operations, including spent nuclear fuel-related activities, at the INEL.  As a result of 
and activities, the potential exists for releases of toxic materials to the environment fr
types of initiators considered in determining the radiological accident scenarios discusse
Section 5.15.4.  This section summarizes analyses of postulated accident scenarios associa
spent nuclear fuel activities that could result in the release of toxic materials from the

5.15.5.1 Identification of Toxic Chemicals at the INEL. The facilities at the INEL use 

many types and quantities of chemically toxic materials.  To determine the spent fuel-rela



that exist in sufficient quantities to present health effects to workers or the offsite po
performed an initial screening of the chemical inventories at the INEL.  This screening co
identifying those hazardous chemicals at the INEL listed in the Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 312 Report for 1992 (Priestly 1992) that (1) exist in b
quantities [assumed to be greater than 227 kilograms (500 pounds)]; or (2) exceed reportab
[usually 0.45 kilogram (1 pound)] on the EPA Title III List of Lists (EPA 1990), which inc
hazardous chemicals defined in the following: 
    -   SARA Section 302, Extremely Hazardous Substances (40 CFR Part 355, Appendixes A an
        B, List of Extremely Hazardous Substances and Their Threshold Planning Quantities)
        (CFR 1993) 
    -   Comprehensive Environmental Response, Compensation, and Liability Act Hazardous 
        Substances (40 CFR Part 302, Table 302.4, Lists of Hazardous Substances and Report
        Quantities) (CFR 1992a) 
    -   SARA Section 313, Toxic Chemicals (CFR 1992b) 
    -   Federal Register list of 100 extremely hazardous chemicals (FR 1994) 

5.15.5.2 Selection of Spent Nuclear Fuel-Related Toxic Chemicals Requiring 

Accident Analysis.  As indicated by the screening methodology discussed above, toxic chemi
inventories are located throughout INEL facilities in varying quantities and are involved 
operations and activities performed by INEL facilities, including spent nuclear fuel-relat
The screening identified no toxic chemicals associated with the dry storage of spent nucle
Except for processing-related activities that could be performed under the Regionalization
Centralization at INEL alternatives [i.e., Alternatives 4b(1) and 5b, respectively], the s
identified activities associated with the underwater storage of spent nuclear fuel (e.g., 
water chemistry) as the only spent nuclear-fuel related activities that might utilize toxi
sufficient quantities to present a potential for health effects to workers or the offsite 
potential contamination of the environment.  For Alternatives 4b(2) and 5a, in which DOE w
relocate INEL spent nuclear fuel inventories and related activities to other DOE sites, th
chemical inventories at the INEL would be expected to slightly decrease.  For Alternatives
5b, in which the INEL could potentially resume processing activities, a substantial increa
chemical inventories, primarily hydrofluoric acid and anhydrous ammonia, would be expected
substantial changes in existing spent nuclear fuel-related toxic chemical inventories woul
under Alternatives 1, 2, or 3. 
    To demonstrate how the consequences of the same accident at an identical hypothetical 
constructed at the Hanford Site or the Savannah River Site under this alternative would co
INEL (based on local geological and meteorological conditions), Appendix D summarizes post
accident scenarios for a new Expended Core Facility that DOE could construct at any of the
considered in this EIS. 
    To determine potential accident scenarios associated with handling or storing toxic ch
the various spent nuclear fuel-related facilities, DOE performed an extensive review of ex
analyses and walkdowns of various facilities.  This review identified two nonprocessing-re
chemicals at the Idaho Chemical Processing Plant - nitric acid and chlorine - as requiring
evaluation to determine potential health effects to workers and the offsite population.  A
two toxic chemicals that would be required to support the resumption of processing activit
Idaho Chemical Processing Plant - hydrofluoric acid and anhydrous ammonia - were identifie
requiring further evaluation(6).  Although spent fuel-related facilities at the Idaho Chem
Plant use several other toxic chemicals (e.g., oxalic acid), the quantities of these chemi
sufficient to present an impact to workers or the environment from accidental releases to 
------------------------------------------------------------------------------------------
6. Although bulk quantities of nitric acid would be required to perform processing activit
could be resumed Alternatives 4b(1) and 5b, the consequences of processing-related acciden
involving nitric acid would be bounded by the hydrofluoric acid and anhydrous accidents an
Sections 5.15.3.3. and 5.15.3.4., respectively. Therefore, this analysis focuses on a pote
nitric acid accident resulting from the nonprocessing spent nuclear fuel-related activitie
considered under the other alternatives. 
------------------------------------------------------------------------------------------
environment.  (For postulated accident scenarios involving Naval spent nuclear fuel-relate
the INEL, refer to Appendix D.) 
    Because DOE determined that it needed to evaluate postulated toxic chemical accidents 
Idaho Chemical Processing Plant as part of this EIS, it did not consider postulated toxic 
accidents at the Advanced Test Reactor Storage Canal and the Hot Fuel Examination Facility
could be involved in spent fuel-related activities(7) for further evaluation in this EIS f
reasons: 



    -   In general, quantities of spent nuclear fuel-related chemicals at the Idaho Chemic
        Processing Plant are substantially greater than those at the Advanced Test Reactor
        Canal and Hot Fuel Examination Facility. 
    -   The Idaho Chemical Processing Plant is located approximately 1,000 meters (1,094 y
        closer to the nearest site boundary than the Advanced Test Reactor. 
    Based on a review of safety documentation for the Test Area North spent nuclear fuel u
storage facility and discussions with facility personnel, DOE determined that none of the 
chemicals identified in the screening (Section 5.15.5.1) is related to spent fuel handling
activities. 

5.15.5.3 Toxic Chemical Accident Analysis. For chemically toxic materials, several 

government agencies recommend quantifying health effects that cause short-term effects as 
values of concentrations in air or water.  The long-term health consequences of human expo
toxic materials are not as well understood as the long-term health consequences related to
exposure.  Thus, the potential health effects for exposures to toxic chemicals are more su
those for radioactive materials.  Factors such as receptor locations, terrain, meteorologi
release conditions, and characteristics of chemical inventories are required parameters fo
determinations of airborne concentrations of toxic chemicals at various distances from a p
point of release. 
------------------------------------------------------------------------------------------
7. The scope of this analysis has been restricted to the Advanced Test Reactor fuel storag
canal. Everything inside the reactor gas-tight boundary and associated with reactor operat
has been excluded from consideration because reactor operations are not related to the spe
nuclear fual activities considered in this EIS. 
------------------------------------------------------------------------------------------
    EPICodeTM was used to estimate airborne concentrations resulting from spent nuclear fu
toxic chemical releases at the INEL.  [For a detailed description of EPICodeTM, refer to S
et al. (1995).] 
    To determine the potential health effects from accidental releases of toxic chemicals,
compared the concentrations determined by EPICodeTM against Emergency Response Planning 
Guideline values, where available.  These values, which are specific for each substance, a
three general severity levels: 
    -   Exposure to concentrations greater than Emergency Response Planning Guideline-1 va
        for a period of time greater than 1 hour results in an unacceptable likelihood tha
        would experience mild transient adverse health effects, or perception of a clearly
        objectionable odor. 
    -   Exposure to concentrations greater than Emergency Response Planning Guideline-2 va
        for a period of time greater than 1 hour results in an unacceptable likelihood tha
        would experience or develop irreversible or other serious health effects, or sympt
        could impair one's ability to take protective action. 
    -   Exposure to concentrations greater than Emergency Response Planning Guideline-3 va
        for a period of time greater than 1 hour results in an unacceptable likelihood tha
        would experience or develop life-threatening health effects. 
    If there were no Emergency Response Planning Guideline values for a toxic substance, t
analysis substituted other chemical toxicity values, as follows: 
    -   Threshold limit values/time-weighted average values (ACGIH 1988) substituted for 
        Emergency Response Planning Guideline-1.  This is the time-weighted average concen
        for a normal 8-hour workday and a 40-hour workweek to which nearly all workers cou
        repeatedly exposed, day after day, without adverse effect. 
    -   Level of concern values (equal to 0.1 of the immediately dangerous to life or heal
        see below) substituted for Emergency Response Planning Guideline-2.  The level of 
        value is the concentration of a hazardous substance in the air above which there m
        serious irreversible health effects or death as a result of a single exposure for 
        short period of time. 
    -   Immediately dangerous to life or health values are substituted for Emergency Respo
        Planning Guideline-3.  The immediately dangerous to life or health value is the ma
        concentration from which a person could escape within 30 minutes without a respira
        without experiencing any impairment of escape or irreversible side effects (NIOSH 
    As stated in the above section, four toxic chemicals - chlorine, nitric acid, hydroflu
and anhydrous ammonia - at the Idaho Chemical Processing Plant were identified as requirin
evaluation to estimate potential health effects to workers and the public.  The following 
summarize the analyses performed for these chemicals. 



5.15.5.3.1 Accidental Chlorine Release - Chlorine, while not directly associated with 

spent nuclear fuel-related activities at the INEL, is used to treat drinking water supplie
spent fuel facilities. 
Therefore, an analysis of a postulated accidental chlorine release at the Idaho 
Chemical Processing Plant was performed to determine potential impacts on workers operatin
spent fuel-related facilities. 
    At the Idaho Chemical Processing Plant, chlorine is contained in two pressurized bottl
[65 atmospheres at 20yC (68yF)], a 68-kilogram (150-pound) bottle and a 55-kilogram 
(120-pound) bottle, totaling 123 kilograms (270 pounds).  To be conservative, DOE assumed 
breach of the drain line causes an instantaneous release of the total inventory of both ta
highest chlorine concentrations at the receptor locations would result from the largest re
shortest time period.  Therefore, the release duration was assumed to be approximately 5 m
    An accidental chlorine release from one of the chlorine tanks could be initiated by on
events, such as a handling event, piping or valve rupture, or human error.  Because the tw
physically separated, an accidental simultaneous release from both tanks would require a c
initiator such as a delivery accident, a common maintenance failure, or a natural phenomen
(e.g., seismic) that damaged or punctured both tanks.  The frequency of an accidental rele
pressurized tank is 1.0 y 10-4 event per year (EPA/FEMA/DOT 1987).  A common cause failure
resulting in the release of chlorine from two separated tanks is assumed to be no greater 
of the time given for the first tank failure.  Therefore, the estimated frequency of an ac
from both tanks is 5.0 y 10-6 events per year (with no credit taken for pressure vessel ma
training). 
    Table 5.15-16 summarizes the concentrations of the subject chlorine release at the fol
receptor locations:  a facility worker, a member of the public stranded at the nearest poi
access inside the INEL boundary, and a maximally exposed hypothetical member of the public
at the nearest site boundary.  As listed in Table 5.15-10, the peak chlorine concentration
workers could result in life-threatening health effects (i.e., Emergency Response Planning
values are exceeded) for both conservative (95 percentile) and average (50 percentile) met
conditions. 
Table 5.15-16.  Summary of chemical concentrations for postulated nonprocessing-related ac
releases at the Idaho Chemical Processing Plant under Alternatives 1 through 5. 
                             Chemical Concentrations  
Receptor Location            (milligrams per cubic meter)a  
                             95% Meteorologyb                                   50% Meteor
                             Chlorine              Nitric Acide                 Chlorine  
                             ERPG-1d = 3 (1)       TWA = 5.2 (2)                ERPG-1 = 3
                             ERPG-2 = 9 (3)        LOC = 25.5 (10)              ERPG-2 = 9
                             ERPG-3 = 60 (20)      IDLH = 255 (100)             ERPG-3 = 6
1.  Worker located at        84,000                250                          1,620     
    100 meters (325 feet).   (28,000)              (95)                         (540)     
2.  Nearest point of public                                                               
    access where a member    19.5                  0.32                         1.89      
    of the public is         (6.5)                 (0.12)                       (0.63)    
    assumed stranded at the  
    time of the release.f 
3.  Maximally exposed                                                                     
    hypothetical individual  4.2                   0.12                         0.42      
    located at the nearest   (1.4)                 (0.047)                      (0.14)    
    site boundary.g 
a. Numbers in parentheses reflect concentrations in parts per million. 
b. The 95 percentile meteorology is based on Class F (unfavorable) meteorological conditio
   second (1.1 miles per hour) wind speed for receptors located within 2 kilometers (1.2 m
   and 2 meters per second (4.5 miles per hour) for receptors beyond 2 kilometers of the r
c. The 50 percentile meteorology is based on Class D (typical) meteorological conditions w
   second (10 miles per hour) wind speed for all receptors. 
d. ERPG = Emergency Response Planning Guidelines. 
e. Because Emergency Response Planning Guideline values are not available for nitric acid,
   average values are substituted for ERPG-1 values, level of concern values are substitut
   and immediately dangerous to life or health values are substituted for Emergency Respon
   Guideline-3 values.  Refer to Section 5.15.5.3 for further information regarding the us
f. The nearest point of public access from this postulated release is 5,870 meters (6,419 
g. The nearest site boundary is located at 14,000 meters (15,310 yards). 
    Peak chlorine concentrations estimated at the nearest point of public access can excee



Emergency Response Planning Guideline-2 value assuming 95 percentile meteorological condit
listed in Table 5.15-10.  Symptoms associated with exposure to these concentrations could 
burning of the eyes, nose, and throat, coughing, choking, and possibly skin burns. 
    As listed in Table 5.15-16, the estimated peak averaged chlorine concentration at the 
boundary would be above the Emergency Response Planning Guideline-1 value for 95 percentil
meteorological conditions.  However, due to the nature of the release, this concentration 
would not last for more than a few minutes.  Therefore, it would be likely that individual
distance would experience no more than mild transient adverse health effects. 
    This analysis took limited credit for emergency response actions following a chlorine 
calculating the concentrations listed in Table 5.15-16.  To mitigate the consequences of a
release to the environment, the same emergency response programs and actions described for
radiological accident scenarios (Section 5.15.4.1) would be initiated following the releas
actual health effects experienced by persons inside the site boundary would realistically 
the values listed in Table 5.15-16. 
    Because the estimated airborne concentration of chlorine at 100 meters (328 feet) subs
exceeds the guidelines listed in Table 5.15-16, workers could be fatally injured or could 
long-term or permanent health effects.  Potential secondary impacts associated with the ch
accident scenario would involve economic impacts such as workers' compensation, medical bi
potential lawsuits.  No other secondary impacts, such as impacts on national defense or bi
resources, were identified. 

5.15.5.3.2 Accidental Nitric Acid Release - Nitric acid is used at various spent 

nuclear fuel-related storage facilities for maintaining the chemistry of the water used in
storage facilities(8). 
Based on the toxic chemical screening discussed in Section 5.15.5.1, review of 
existing safety analyses, walkdowns of spent nuclear fuel-related facilities, and intervie
------------------------------------------------------------------------------------------
8. Although bulk quantities of nitric acid would be required to perform processing activit
could be resumed under Alternatives 4b(1) and 5b, the consequences of processing-related a
involving nitric acid would be bounded by the hydrfluoric acid and anhydrous accidents ana
in Sections 5.15.5.3.3. and 5.15.5.3.4., respectively. Therefore, this analysis focuses on
potential nitric acid accident resulting from the non-processing spent nuclear fuel-relate
activities considered under the other alternatives. 
------------------------------------------------------------------------------------------
personnel, DOE determined that the potential exists for an accidental release of nitric ac
two 1,135 liters (300-gallon) storage tanks used to support spent nuclear fuel-related wat
activities at the Idaho Chemical Processing Plant.  Because one of the tanks is usually em
tanks have separate valves, and they are physically separated, DOE could not identify a re
likely initiator that could cause an accidental simultaneous release from both tanks. 
    The quantity of nitric acid assumed available for release from a single initiator woul
(1,135 liters) 300 gallons.  The following assumptions were made for this analysis: 
    -   An initiating event causes severe structural damage (e.g., large puncture) to one 
    -   The entire inventory of nitric acid is released into the containment wall surround
        storage tank. 
    -   The area of the containment wall is approximately 28 square meters (300 square fee
    -   The total release of nitric acid [i.e., 1.135 liters (300 gallons)] evaporates int
        atmosphere before the implementation of emergency response procedures can recover 
        nitric acid. 
    Table 5.15-16 summarizes the concentrations of the nitric acid release at the followin
locations for both conservative (95 percentile) and average (50 percentile) meteorological
a facility worker, a member of the public stranded at the nearest point of public access i
INEL boundary, and a maximally exposed hypothetical member of the public at the nearest si
boundary.  The estimated frequency for this event is 1 y 10-5 events per year. 
    This analysis took limited credit for emergency response actions following a nitric ac
calculating the concentrations listed in Table 5.15-16.  To mitigate the consequences of a
environment, the same emergency response programs and actions described for radiological a
scenarios (Section 5.15.4.1) would be initiated following a nitric acid release.  Therefor
effects experienced by persons inside the site boundary would realistically be less than t
listed in Table 5.15-16. 
    Other than limited economic secondary impacts, no other secondary impacts would be lik
this accident occurred. 

5.15.5.3.3 Accidental Hydrofluoric Acid Release - To resume spent nuclear fuel



processing activities at the Fluorinel and Storage (FAST) facility (CPP-666), which is cur
shutdown and being placed in a permanent shutdown mode, bulk quantities of hydrofluoric ac
be required to support the dissolution process. 
A hydrofluoric acid storage tank with an operating 
capacity of approximately 30,283 liters (8,000 gallons) is located in the Idaho Chemical P
Plant facility area to support processing activities, although only 11,356 liters (3,000 g
hydrofluoric acid remain in the tank, and efforts are currently underway to remove the rem
hydrofluoric acid in the tank from the INEL site. 
    Table 5.15-17 summarizes the potential impacts upon a maximally exposed hypothetically
individual located at the nearest site boundary [14,000 meters (15,310 yards)] resulting f
potential hydrofluoric acid release at the Idaho Chemical Processing Plant assuming 95 per
meteorological conditions.  Slaughterbeck et al. (1995) provides further details and discu
regarding this postulated accident scenario.  Although Slaughterbeck et al. (1995) present
only the maximally exposed offsite hypothetical individual resulting from this postulated 
95 percentile meteorological conditions, a comparison of the airborne concentration of hyd
acid at 14,000 meters (15,310 yards) to the airborne concentrations from other postulated 
accident scenarios (as presented in Table 5.15-16) at the same receptor distance provides 
perspective on the significance of this accident. 
Table 5.15-17.  Summary of chemical concentrations for postulated processing-related accid
releases at the Idaho Chemical Processing Plant under Alternatives 4b(1) and 5b. 
                                                Chemical Concentrations  
                                                (milligrams per cubic meter)a  
                                                95% Meteorologyb  
                                                Hydrofluoric Acid    Anhydrous Ammonia  
                                                ERPG-1c = 4 (5)      ERPG-1 = 17 (25)  
                                                ERPG-2 = 17 (20)     ERPG-2 = 136 (200)  
           Receptor Location                    ERPG-3 = 43 (50)     ERPG-3 = 680 (1000) 
Maximally exposed hypothetical individual       0.078                82  
located at the nearest boundaryd                (0.09)               (120.6) 
a. Numbers in parentheses reflect concentrations in parts per million. 
b. The 95 percentile meteorology is based on Class F (unfavorable) meteorological conditio
   0.5 meter per second (1.1 miles per hour) wind speed for receptors located within 2 kil
   (1.2 miles) of the release and 2 meters per second (4.5 miles per hour) for receptors b
   2 kilometers of the release. 
c. ERPG = Emergency Response Planning Guidelines. 
d. The nearest site boundary is located at 14,000 meters (15,310 yards). 
    The estimated frequency for this event is 1 y 10-5 events per year.  It should be note
potential accident applies only to Alternatives 4b(1) and 5b, and is in addition to the po
and nitric acid release accidents described in Sections 5.15.5.3.1 and 5.15.5.3.2, respect
    This analysis took limited credit for emergency response actions following a hydrofluo
release in calculating the concentrations listed in Table 5.15-17.  To mitigate the conseq
release to the environment, the same emergency response programs and actions described for
radiological accident scenarios (Section 5.15.4.1) would be initiated following a hydroflu
release.  Therefore, actual health effects experienced by persons inside the site boundary
realistically be less than the values listed in Table 5.15-17. 
    Other than limited economic secondary impacts, no other secondary impacts would be lik
this accident occurred. 

5.15.5.3.4 Accidental Anhydrous Ammonia Release - To resume spent nuclear 

fuel processing activities at the Fluorinel and Storage (FAST) facility (CPP-666), bulk qu
anhydrous ammonia would be required to support operation of the NOx-Abatement Facility 
(CPP-1670), a facility that would be constructed to treat airborne effluents from the INEL
facilities before being released to the environment. 
    The NOx-Abatement Facility would be expected to utilize two anhydrous ammonia tanks, e
with a storage capacity of 68,000 liters (18,000 gallons).  Table 5.15-17 summarizes the p
impacts upon the maximally exposed hypothetical offsite individual located at the nearest 
boundary [14,000 meters (15,310 yards)] resulting from a short-term release of the content
storage tanks [i.e., 136,000 liters (36,000 gallons)] at the Idaho Chemical Processing Pla
95 percentile meteorological conditions.  Slaughterbeck et al. (1995) provides further det
discussion regarding this postulated accident scenario.  Although Slaughterbeck et al. (19
only impacts to the maximally exposed offsite hypothetical individual resulting from this 
accident for 95 percentile meteorological conditions, a comparison of the airborne concent
anhydrous ammonia at 14,000 meters (15,310 yards) to the airborne concentrations from othe



postulated chemical accident scenarios (as presented in Table 5.15-16) at the same distanc
meaningful perspective on the significance of this accident. 
    The estimated frequency for this event is 5 y 10-6 events per year.  The basis for thi
frequency is identical to that described for an accidental chlorine release from two separ
described in Section 5.15.5.3.1.  It should be noted that this potential accident applies 
Alternatives 4b(1) and 5b, and is in addition to the potential chlorine and nitric acid re
described in Sections 5.15.5.3.1 and 5.15.5.3.2, respectively. 
    This analysis took limited credit for emergency response actions following an anhydrou
ammonia release in calculating the concentrations listed in Table 5.15-17.  To mitigate th
consequences of a release to the environment, the same emergency response programs and act
described for radiological accident scenarios (Section 5.15.4.1) would be initiated follow
hydrofluoric acid release.  Therefore, actual health effects experienced by persons inside
boundary would realistically be less than the values listed in Table 5.15-17. 
    Other than limited economic secondary impacts, no other secondary impacts would be lik
this accident occurred. 

5.15.6 Maximum Reasonably Foreseeable Radiological Accident Scenario Descriptions 

    The purpose of this section is to summarize the different accident scenarios identifie
Section 5.15.4.  The Facility Safety Report for the Argonne National Laboratory-West Hot F
Examination Facility (ANL 1975) contains further details and discussions for Accident 1, d
below.  Slaughterbeck et al. (1995) provides further details, discussions, and references 
through 7, discussed below.  Additional discussions and references regarding the processin
accidents summarized in this section are also provided in a study performed to determine t
impacts spent nuclear fuel processing-related accidents could have on the siting of a new 
reactor at the INEL (EG&G 1993b).  These documents contain additional information, such as
fractions, source terms, and other assumptions used in the accident analyses.  Appendix D 
postulated accident scenarios associated with Naval spent nuclear fuel-related facilities 
the INEL. 

5.15.6.1 Accident 1: Fuel Pin Breach and Venting of Noble Gases and Iodine to 

the Environment from a Mechanical Handling Accident at the Argonne National  
Laboratory-West Hot Fuel Examination Facility.  The accident screening methodology discuss
in Section 5.15.3 identified a mechanical handling event at the Argonne National Laborator
Fuel Examination Facility as an initiator to the maximum reasonably foreseeable accident w
abnormal event frequency range.  This event would result in a fuel pin breach and venting 
gases and iodine to the environment.  The identification of this accident as a maximum rea
foreseeable accident is based on the estimated radiological consequences to the maximally 
hypothetical offsite individual at the nearest site boundary presented in the Hot Fuel Exa
Facility Safety Report (ANL 1975).  Other postulated accidents associated with handling sp
fuel in the Hot Fuel Examination Facility before the identification of the fuel pin breach
the maximum reasonably foreseeable accident included an inadvertent criticality and a sodi
fuel pin breach accident was chosen as the maximum reasonably foreseeable accident because
estimated frequencies for an inadvertent criticality and a sodium fire in the facility are
(ANL 1975). 
    The analyses defined in the Facility Safety Report (ANL 1975) made the following assum
    -   The fuel subassemblies and experimental capsules being examined in the facility we
        cooled for at least 15 days to ensure that the short-lived fission products had de
    -   The noble gases and iodines that could be released from this accident scenario wer
        immediately released. 
    -   One hundred percent of the noble gases, 25 percent of the iodines, and 1 percent o
        particulates were available for escape to the atmosphere. 
    -   The building containment structure, including the building ventilation system, and
        Cell, including the argon ventilation system, remained operational following the h
        accident.  This assumption is considered appropriate because the mechanical handli
        accident scenario under consideration would not initiate a failure in these system
        (Accident 3 considers the simultaneous failure of all these systems in conjunction
        melting of fuel assemblies stored in the facility). 
    The Facility Safety Report (ANL 1975) contains specific information on the source term
associated with breaching the fuel section of a pin.  Because that report does not provide
frequency of occurrence for the subject mechanical handling accident scenario, the analysi
historic information and engineering judgment to determine the conservatively estimated fr



this accident of 1.0 y 10-2 event per year. 
    For determining the impacts from this postulated accident scenario, the nearest point 
access is equivalent to the nearest site boundary, which is 5,240 meters (5,730 yards) fro
the release.  Although the Facility Safety Report (ANL 1975) does not estimate consequence
offsite population resulting from this accident scenario, this analysis reasonably estimat
exposures (i.e., dose) to the offsite population would be less than the offsite population
for Accidents 2 through 4 because the dose to the maximally exposed hypothetical individua
nearest site boundary from this accident would be less than that estimated for Accidents 2

5.15.6.2 Accident 2: Inadvertent Nuclear Chain Reaction in Wet Spent Nuclear 

Fuel Storage (1 y 1019 fissions, 8-hour release) at the Idaho Chemical Processing Plant 
CPP-603 Underwater Fuel Storage Facility.  The accident screening methodology discussed in
Section 5.15.3 identified an inadvertent nuclear criticality associated with underwater sp
storage at the CPP-603 Underwater Fuel Storage Facility as an accident requiring further e
Other postulated accidents that were considered before the identification of an inadverten
accident as a maximum reasonably foreseeable accident included pool leaks, fuel damage eve
loss of cooling events.  This analysis selected an inadvertent nuclear criticality for eva
EIS over the other accidents for the following reasons: 
    -   Postulated inadvertent nuclear criticality accidents have been addressed in virtua
        nonreactor EISs and safety analysis reports in which such accidents were reasonabl
        foreseeable because of public concerns regarding the potential for these accidents
    -   The Idaho Chemical Processing Plant has experienced three inadvertent nuclear crit
        accidents.  Although none of these accidents involved a fuel storage facility, the
        demonstrate the potential and concern for such events. 
    -   The consequences of water leakage from a pool-draining event would present lower p
        consequences to workers than a criticality because the INEL could implement emerge
        response plans to evacuate workers before the risk to these workers could substant
        increase.  In addition, a pool drain was considered to be an initiator to a critic
    -   Mechanical fuel damage events are less impacting than a nuclear chain reaction sce
        because some degree of fuel damage is part of the criticality accident scenario an
    Of the different Idaho Chemical Processing Plant facility areas that store spent nucle
CPP-603 Underwater Fuel Storage Facility was selected for analysis of a criticality accide
following reasons: 
    -   CPP-603 facility storage includes most types of spent nuclear fuel stored elsewher
        site.  Fuel stored at reactor basins is an exception (but was considered in the de
        of other reasonably foreseeable accident scenarios) because of its much shorter co
        after removal from a reactor. 
    -   CPP-603 facility spent nuclear fuel storage quantities are comparable to or exceed
        nuclear fuel inventories stored elsewhere on the site. 
    -   The CPP-603 facility is an older facility that does not contain all the preventive
        mitigative design features found in more modern facilities, such as the CPP-666 Fu
        Storage Area. 
    The analysis selected the underwater fuel storage portion of the CPP-603 facility rath
Irradiated Fuels Storage Facility portion of the CPP-603 facility because accidents involv
fuels in dry storage probably would have less severe potential consequences because they h
removed from reactors for a much longer period of time and, because of their design, would
most of the remaining fission products from being released if a criticality accident occur
    Initiating events that the analysis considered possible to lead to an inadvertent nucl
included operator error, hanger corrosion, equipment failure, an earthquake, pool drain, a
crash.  The scenario discussed in this EIS assumes a postulated criticality scenario that 
initiated by human error, equipment failure, or earthquake.  Heat generated from the chain
would easily dissipate and thereby avoid fuel melting but would still cause the release of
products associated with 1 y 1019 fissions over an 8-hour period. 
    Between 1945 and 1980, 40 known inadvertent criticalities occurred worldwide, none of 
involved the handling or storage of spent nuclear fuel in an underwater fuel storage facil
addition, between 1975 and 1980, there were 160 nuclear power reactor facilities with unde
storage facilities worldwide.  None of these facilities ever had a nuclear criticality ass
underwater storage facilities.  Therefore, it is generally assumed that the likelihood for
in a modern underwater storage facility is unlikely, with a frequency estimated at 1 y 10-
year.  This estimated frequency is supported by information in the safety analysis report 
CPP-666 underwater storage facility, which is a modern facility (e.g., 1980s vintage) at t
to store various types of spent nuclear fuel.  In the CPP-603 Underwater Fuel Storage Faci
however, where spent nuclear fuel inventories have substantially corroded or degraded (DOE



and where the design of the facility and its supporting equipment do not meet current desi
specifications, activities associated with handling and storing spent nuclear fuel present
the likelihood for an inadvertent nuclear criticality accident by as much as an order of m
Therefore, this analysis conservatively assumes the estimated frequency for an inadvertent
criticality associated with handling spent nuclear fuel in the CPP-603 Underwater Fuel Sto
to be 1 y 10-3 event per year for this analysis. 
    The handling activities associated with stabilizing CPP-603 facility spent nuclear fue
would occur under each of the five alternatives considered in this EIS.  The estimated fre
inadvertent criticality at the CPP-603 facility is an order of magnitude larger than that 
INEL facility (e.g., 1 y 10-3 event per year), and is considered a "worst-case" frequency 
changes in estimated criticality frequencies at other INEL facilities resulting from incre
activities associated with changes in spent nuclear fuel inventories.  Therefore, using th
criticality frequency related to the CPP-603 as the estimated frequency under each alterna
a conservative bound on the estimated criticality frequencies for other spent nuclear fuel
handling and storage facilities. 
    To determine the accident impacts from this postulated accident scenario, the analysis
the worker to be located 100 meters (328 feet) from the event, the nearest point of public
Route 20/26) is 5,870 meters (6,420 yards), and the nearest site boundary is located at 14
(15,310 yards). 

5.15.6.3 Accident 3: Earthquake-Induced Breach and Fuel Melt at the Argonne 

National Laboratory-West Hot Fuel Examination Facility.  The accident screening 
methodology discussed in Section 5.15.3 identified an earthquake-induced breach and fuel m
Argonne National Laboratory-West Hot Fuel Examination Facility as a maximum reasonably 
foreseeable accident that would present higher radiological consequences to facility worke
offsite population than other postulated accidents analyzed in the same accident frequency
postulated events leading to atmospheric release of radionuclides are as follows: 
    -   The earthquake results in a peak horizontal ground acceleration of sufficient magn
        cause structural damage to the building structure and a large breach in the main c
    -   Coincident with the breach, a failure of the fuel subassembly cooling system occur
        resulting in the melting of fresh assemblies. 
    -   Radionuclides from the melting fuel subassemblies are released to the atmosphere.
    The estimated probability of an earthquake in the Argonne National Laboratory-West fac
resulting in a peak horizontal acceleration of sufficient magnitude to damage the facility
breach the cell is 1 y 10-5 event per year.  This analysis conservatively assumes the prob
failure of the building structure, Main Cell, and subassembly cooling to be 1.0, given tha
earthquake has occurred.  A preliminary assessment of the seismic integrity of the Hot Fue
Examination Facility, as discussed in Slaughterbeck et al. (1995), indicates that, given t
of analysis, significant failures could result at the Hot Fuel Examination Facility from t
    In determining the number of fuel assemblies that would be affected during this scenar
analysis assumed that 20 fuel subassemblies would melt due to failure of the forced coolin
accident.  Although 40 storage positions are available for fuel that would require forced 
current plans do not estimate the need to use more than 20 of these positions.  The releas
this scenario is 30 days.  To prevent doses greater than 5 rem to the public from this sce
analysis assumed intervention by evacuation or prevention of contaminated food consumption
calculated doses reflecting this assumption. 
    To determine the impacts from this postulated accident scenario, the analysis assumed 
to be located 100 meters (328 feet) from the event, and the nearest point of public access
Route 20) and the nearest site boundary at 5,240 meters (5,730 yards). 
------------------------------------------------------------------------------------------
9. As discussed in Slaughterbeck et al. (1995), accelerations with any of several potentia
seismic events with a combined estimated frequency of 1 * 10(-5) per year are beyond the 
design of the Hot Fuel Examination Facility and were determined to compromise the ability 
of the structure to maintain confinement. Events this rare are beyond the requirements of 
DOE Order 5480.28 and DOE-ID Architechtural Engineering Standards for Category 1 (high  
hazard) facilities. 
------------------------------------------------------------------------------------------

5.15.6.4 Accident 4: Radiological Material Release from the Argonne National 

Laboratory-West Hot Fuel Examination Facility Resulting from an Aircraft Crash and 
Ensuing Fire.  The accident screening methodology discussed in Section 5.15.3 identified a
radioactive material release from the Argonne National Laboratory-West Hot Fuel Examinatio



resulting from an aircraft crash as the maximum reasonably foreseeable accident in the bey
basis accident frequency range.  Of externally initiated events, an aircraft crash into th
Examination Facility is a maximum reasonably foreseeable accident because it could (1) cau
breach of confinement barriers, (2) involve a large portion of the material at risk, and (
energy release mechanism (physical impact followed by a sustained fire).  The analysis eli
other accident scenarios considered in this frequency range because they would not have su
energy sources to cause a large breach of confinement and release to the atmosphere.  Alth
facility contains little combustible material to sustain a fire, a fire caused by aircraft
the crash could increase potential consequences over other beyond-design-basis accidents. 
events of an aircraft crash scenario are as follows: 
    -   A large or high-velocity aircraft (e.g., commercial or military) crashes directly 
        Fuel Examination Facility. 
    -   The impact has sufficient force to cause catastrophic failure of the building stru
        of the Main Cell, and loss of forced cooling to subassemblies in the cell. 
    -   The fuel in the aircraft is released to the facility and is ignited. 
    -   The ensuing fire involves the contents of the Main Cell, Decontamination Cell, Hig
        Area, and Hot Repair Area, resulting in atmospheric release of radionuclides. 
    To determine aircraft crash probability, the analysis limited this scenario to large o
jet airplanes.  High-velocity military jets from the U.S. Air Force Base at Mountain Home 
southwestern Idaho could enter the airspace of the INEL.  In addition, large jet aircraft 
flown at low altitudes in landing configurations over portions of the INEL for vortex test
likelihood of a large aircraft crash directly in the Hot Fuel Examination Facility is remo
possible.  Analyses of jet aircraft crashes at specific facilities, such as the Idaho Chem
Plant, have resulted in predicted frequencies on the order of 1.0 y 10-7 event per year.  
specific analyses have not determined the likelihood of an aircraft crash into the Hot Fue
Facility (although it is expected that fewer flights occur over the Argonne National Labor
facility area than the Idaho Chemical Processing Plant), the analysis conservatively assum
frequency for an aircraft crashing into the Hot Fuel Examination Facility is 1.0 y 10-7 pe
    For determining impacts from this postulated accident scenario, the analysis assumed t
was located 100 meters from the event; and the nearest point of public access (U.S. Route 
nearest site boundary were both at 5,240 meters (5,730 yards). 

5.15.6.5 Accident 5: Inadvertent Nuclear Chain Reaction During Spent Nuclear 

Fuel Processing (1 x 1019 fissions) at the Idaho Chemical Processing Plant CPP-666 
Fluorinel and Storage (FAST) Facility.  The accident screening methodology discussed in 
Section 5.15.3 identified an inadvertent nuclear criticality resulting from spent nuclear 
reprocessing in the CPP-666 Fluorinel and Storage Facility as a maximum reasonably foresee
processing accident.  Although the CPP-666 Fluorinel and Storage Facility, which historica
reprocessed spent nuclear fuel to recover fissionable radionuclides (e.g., uranium-235), i
shutdown, there may be a need to resume processing operations to dissolve spent nuclear fu
stabilize the radionuclides in a waste form.  Therefore, while the potential for this acci
currently exist, the potential would exist if processing-related activities are resumed un
Alternatives 4b(1) and 5b (Regionalization and Centralization at the INEL, respectively).
    Initiating events that the analysis considered possible to lead to an inadvertent nucl
during processing included human error, equipment failure, an earthquake, an aircraft cras
fissionable radionuclides in the spent nuclear fuel being processed, and reduced neutron p
concentrations.  Consistent with the inadvertent criticality scenario associated with unde
of spent nuclear fuel described in Section 5.15.6.2, the fission yield associated with thi
assumed to be 1 y 1019 fissions.  Further information and references regarding this postul
scenario are provided in Slaughterbeck et al. (1995) and EG&G (1993b). 
    As discussed in Section 5.15.2, three inadvertent nuclear criticalities have occurred 
processing facilities during the 40-year history of the INEL.  The last of these criticali
14 years ago.  As a result of these accidents, administrative controls and facility modifi
implemented to reduce the potential for inadvertent nuclear criticality accidents resultin
processing-related activities.  If the decision is made to resume processing operations, t
controls would be utilized.  Therefore, the estimated frequency for a potential inadverten
criticality is assumed to be 1 y 10-3 events per year, which is consistent with assumption
regarding the potential for an inadvertent criticality resulting from underwater storage a
severely degraded spent nuclear fuel (as discussed in Section 5.15.6.2). 
    Limited credit was taken for mitigative features, such as emergency response programs,
determining worker and public exposures resulting from this postulated accident scenario. 
credit was taken for shielding walls placed in the facility to reduce potential personnel 
resulting from an inadvertent nuclear criticality. 



    To determine the accident impacts from this postulated accident scenario, the analysis
the worker to be located 100 meters (328 feet) from the event, the nearest point of public
(U.S., Route 20/26) is 5,870 meters (6,420 yards), and the nearest site boundary is locate
14,000 meters (15,310 yards). 

5.15.6.6 Accident 6: Radionuclide Release During Spent Nuclear Fuel Processing 

at the Idaho Chemical Processing Plant CPP-666 Fluorinel and Storage (FAST) Facility 
Resulting from a Hydrogen Explosion in the Dissolver Off-Gas System.  The accident 
screening methodology discussed in Section 5.15.3 identified a hydrogen explosion in the C
Fluorinel and Storage Facility dissolver off-gas system as a maximum reasonably foreseeabl
processing accident.  Despite CPP-666's current shutdown status, there may be a need to re
processing operation to dissolve spent nuclear fuel and stabilize the radionuclides in a w
Therefore, while the potential for this accident does not currently exist, the potential w
processing-related activities are resumed under Alternatives 4b(1) and 5b (Regionalization
Centralization at the INEL, respectively). 
    Initiating events that the analysis considered possible to lead to a hydrogen explosio
dissolver off-gas system included human error, equipment failure, and an earthquake.  Furt
information and references regarding this postulated accident scenario are provided in Sla
et al. (1995) and EG&G (1993b). 
    Limited credit was taken for mitigative features, such as emergency response programs,
determining worker and public exposures resulting from this postulated accident scenario. 
determine the accident impacts from this postulated accident scenario, the analysis assume
to be located 100 meters (328 feet) from the event, the nearest point of public access (U.
Route 20/26) is 5,870 meters (6,420 yards), and the nearest site boundary is located at 14
(15,310 yards). 

5.15.6.7 Accident 7: Radionuclide Release During Spent Nuclear Fuel Processing 

at the Idaho Chemical Processing Plant CPP-666 Fluorinel and Storage (FAST) Facility 
Resulting from the Inadvertent Dissolution of 30-Day Cooled Spent Nuclear Fuel.  The 
accident screening methodology discussed in Section 5.15.3 identified a radionuclide relea
from the inadvertent dissolution of 30-day cooled spent nuclear fuel in the CPP-666 Fluori
Storage Facility as a maximum reasonably foreseeable accident.  There may be a need to res
processing operation at CPP-666 to dissolve spent nuclear fuel and stabilize the radionucl
waste form.  Therefore, while the potential for this accident does not currently exist, th
would exist if processing-related activities are resumed under Alternatives 4b(1) and 5b 
(Regionalization and Centralization at the INEL, respectively). 
    Upon removal from a nuclear reactor, spent nuclear fuel is placed in an underwater sto
(e.g., Advanced Test Reactor Storage Canal in the Test Reactor Area) to allow the fuel tem
cool and short-lived radionuclides to decay.  Inadvertent processing of spent nuclear fuel
had the opportunity to sufficiently cool presents the potential for accidents during disso
fuel.  Examples of accidents that could potentially occur are explosions in the dissolver 
inadvertent criticality.  An explosion resulting from inadvertent dissolving spent nuclear
not sufficiently cooled (i.e., 30-day cooled fuel) is considered for this analysis since a
criticality is already considered (as discussed in Section 5.15.6.6). 
    The potential initiating event considered for this accident involves several operator 
result in the wrong spent nuclear fuel assemblies being dissolved.  First, fuel cooled 30 
would have to be shipped to and received by the Fluorinel and Storage Facility.  Second, o
the CPP-666 Fluorinel and Storage Facility would have to inadvertently dissolve the 30-day
cooled fuel.  Based on the individual probability of these events, and the probability tha
fuel would accidentally release radionuclides to the environment, the estimated frequency 
is 1 y 10-6 events per year.  Further information and references regarding this postulated
scenario are provided in Slaughterbeck et al. (1995) and EG&G (1993b). 
    Limited credit was taken for mitigative features, such as emergency response programs,
determining worker and public exposures resulting from this postulated accident scenario. 
determine the accident impacts from this postulated accident scenario, the analysis assume
to be located 100 meters (328 feet) from the event, the nearest point of public access (U.
Route 20/26) is 5,870 meters (6,420 yards), and the nearest site boundary is located at 14
(15,310 yards). 

5.16 Cumulative Impacts and Impacts from 



                      Connected or Similar Actions 
        The INEL already contains major DOE facilities unrelated to spent nuclear fuel tha
continue to operate throughout the life of the spent nuclear fuel management program.  The
associated with these existing facilities produce environmental consequences that this EIS
in the baseline environmental conditions (Chapter 4) against which it has assessed the con
the spent nuclear fuel alternatives.  In addition, the cumulative impacts assessed in this
other past, present, and reasonably foreseeable future actions that DOE expects to occur a
such as spent nuclear fuel management, Naval Nuclear Propulsion Program activities, enviro
restoration and waste management activities, as well as any known offsite projects conduct
government agencies, businesses, or individuals.  Onsite projects include decontamination 
decommissioning, repair, and upgrades of existing facilities.  Offsite projects include re
commercial development, and changes in manufacturing plants. 
    Consistent with the DOE sliding scale approach and the programmatic aspects of this EI
cumulative impacts are discussed commensurate with the degree of impact.  Therefore, not e
of analysis from Chapter 5 is represented in this section.  DOE used information and analy
Volume 2 of this EIS as input for this section.  Section 5.15 of Volume 2 provides a more 
discussion of cumulative impacts. 
    Tables 5.16-1 and 5.16-2 list the cumulative impacts identified for each alternative. 
necessary adjustments to accommodate the differences between Volume 1 and Volume 2 alterna
Cumulative impacts from Alternatives 3 and 4a are nominally the same, as are cumulative im
from Alternatives 1 and 2, 5a and 4b(2), and 5b and 4b(1). 

5.16.1 Land Use 

    Implementation of any of the alternatives would contribute to the cumulative loss of l
open-space land use.  However, the cumulative amount of land that would no longer be open 
available for other land uses would be small compared to the size of INEL or regional land
discussed in Section 5.2, Land Use, the maximum land disturbance, 31 acres (0.12 square ki
would occur under Alternative 4b(l) [Regionalization by Geography (INEL)] and 5b (Centrali
INEL).  While exact maximum figures are not available, over 200 acres (0.81 square kilomet
vacant land in nearby communities are scheduled for development.  Projects that would pote
Table 5.16-1.  Nonhealth-related cumulative impacts. 
Discipline/Unit of                            1 (No Action) and      3               (1992
measure                                       2 (Decentralization)                   Basis
                                                                     4a              (Regi
                                                                                     Fuel 
                                                                                          
Land use/amount of land                       Small compared to      Small compared to reg
not available for other                       regional land uses     land uses            
use 
Socioeconomics/change                         Overall decrease of    Overall decrease of 2
in number of total jobs                       4,800                                       
                                                                                          
                                                                                          
Cultural                                      6 structures and 0     70 structures and 22 
resources/minimum                             sites                                       
number of potentially                                                                     
historic                                                                                  
structures/archaeological  
sites disturbeda 
Air resourcesb                                Below applicable       Below applicable stan
                                              standards  
Waste management/waste      High-leveld       12,100 m3              12,500 m3            
volume total pending                                                                      
disposition                 Transuranice      67,000 m3              73,000 m3            
                                                                                          
                            Mixed low-        17,000 m3              17,000 m3            
                            level  
                            Low-levele        46,000 m3              72,000 m3            
                            Hazardousf        12,000 m3              12,000 m3            
                            Commercial        540,000 m3             590,000 m3           
                            and industriale  
a. Numbers for archaeological sites potentially impacted would be expected to increase as 
b. See Table 5.16-2 for cumulative health risks related to air emissions. 



c. Derived in Freund (1994), Morton and Hendrickson (1995). 
d. High-level waste includes both liquid and calcine forms.  Liquid high-level waste total
   of all high-level waste stored onsite. 
e. Numbers do not include existing dispositioned waste stored or buried onsite. 
f. Numbers represent total volume stored onsite. 
Table 5.16-2.  Health-related cumulative impacts. 
Radiologicala               Pathway             Type of                1 (No Action) and  
                                                impact                 2 (Decentralization
                                                                                          
                                                                                          
                                                                                          
Public                      Atmoshperic         Estimated              <1                 
                                                excess fatal  
                                                cancers  
                            Groundwater         Estimated              <1                 
                                                excess fatal  
                                                cancers  
                            Biotic              Estimated              <1                 
                                                excess fatal                              
                                                cancers                                   
                                                                                          
                                                                                          
Workersb                    Atmospheric         Estimated              Negligible         
                                                excess fatal                              
                                                cancers                                   
                                                                                          
                            Occupational        Estimated              1                  
                            exposures           excess fatal  
                                                cancers  
Public                      Atmospheric         Estimated              <1                 
                            (Carcinogens)       lifetime  
                                                cancers  
                            Atmospheric         Estimated              0                  
                            (Noncarcinogens)c   adverse  
                                                health  
                                                effects  
Table 5.16-2.  (continued). 
Radiologicala               Pathway             Type of                1 (No Action) and  
                                                impact                 2 (Decentralization
                                                                                          
                                                                                          
                                                                                          
Workersb                    Atmospheric         Estimated              <1                 
                            (Carcinogens)       lifetime  
                                                cancers  
                            Atmospheric         Estimated              0                  
                            (Noncarcinogens)c   adverse  
                                                health  
                                                effects  
                            Routine workplace   Estimated              3                  
                            safety hazards      fatalities                                
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
a. Approximate numbers.  See Volume 2, Section 5.12 and Volume 2, Appendix F for detailed 
b. Estimated excess fatal cancers calculated from dosimeter measurements. 
  
disturb previously disturbed land are scheduled to take place on about 270 acres (1.0 squa
at the INEL.  An additional 1,060 acres (4.3 square kilometers) of open space INEL land ma
disturbed by potential projects. 



5.16.2 Socioeconomics 

    Any of the spent fuel management alternatives would cause minimal cumulative impacts o
socioeconomic resources of the INEL region when combined with known onsite or offsite proj
The implementation of any of the alternatives would create temporary additional employment
construction; the upper bound of potential impact would occur under Alternatives 3, 4a, 4b
In the long term, the expected future decrease in employment at the INEL would more than o
increase, as well as any increases from known offsite projects.  Therefore, the cumulative
employment would be an overall decrease.  Potential population declines associated with th
cumulative effect on regional employment are estimated to represent less than 2 percent of
regional population.  It is unlikely that a change in population of this size would genera
long-term adverse impacts to housing, community services, or public finance in the region.

5.16.3 Cultural Resources 

    The types of cumulative impacts on cultural resources are the same for all alternative
the alternatives, when combined with associated onsite and offsite activities, could poten
cultural resources.  However, surveying, recording, and stabilizing archeological and hist
structures at the INEL would increase scientific knowledge of the region's cultural resour
stabilizing resources may adversely affect their significance to Native American groups.  
unchecked deterioration of both structures and historic documents on nuclear facilities at
could have a long-term adverse impact on these resources.  Long-term effects may also occu
traditional resources that may not be mitigated through scientific studies.  Cumulative im
associated with Alternatives 3 and 4a (see 1992/1993 Planning Basis and Regionalization by
Type) and Alternatives 5b and 4b(1) [Centralization at INEL and Regionalization by Geograp
(INEL)] have the greatest potential for impacts.  Alternatives 1 and 2 (No Action and Dece
would have the least potential for impacts. 

5.16.4 Air Quality 

    For radiological emissions, all cumulative impacts at onsite and offsite locations are
applicable standards and are a small fraction of the dose received from natural background
The highest dose to a maximally exposed member of the public would be caused by Alternativ
and 5b and would be about 0.05 millirem per year.  When added to the projected dose from o
INEL proposed projects of approximately 0.7 millirem per year and the maximum baseline dos
0.05 millirem per year, this dose would be well below the National Emissions Standards for
Air Pollutants limit of 10 millirem per year (CFR 1992c).  The National Council on Radiati
Protection and Measurements has identified a dose rate below 1 millirem per year as neglig
1987). 
    Cumulative nonradiological impacts were analyzed in terms of concentrations of criteri
toxic air pollutants in ambient air.  At site boundary locations, the highest potential co
criteria pollutants remain well below applicable National Ambient Air Quality Standards (C
Concentrations at public road locations within the INEL boundary could increase significan
current levels, but would remain well below applicable standards. 

5.16.5 Occupational and Public Health and Safety 

    Work activities and the exposure to radiological and chemical hazards under each of th
alternatives would be similar to those at present.  Therefore, average radiation dose, exp
chemicals, and associated health effects would be related to the number of site workers un
alternative.  Because the cumulative impacts of any alternative would be a decrease in the
workers,  the cumulative impact of any alternative on occupational health would be a decre
health effects to the levels listed in Table 5.16-2.  The incidence of expected health eff
similar for all alternatives because the relative difference in employment effects (and th
effects on the health of those employed) is very small.  While air emissions present the o
pathway for public radiation exposure due to spent nuclear fuel management, groundwater an
pathways are included in Table 5.16-2 due to Volume 2 analyses of environmental restoratio
waste management activities. 
    Occupational health data concerning historic accidents are incomplete and not readily 
Though historical records of accidents at the INEL are available, occupational doses were 
known and reported.  Worker dose data are currently being collected and analyzed under a N
Institute of Occupational Safety and Health program.  Historical offsite doses associated 



are summarized in the Idaho National Engineering Laboratory Historical Dose Evaluation (DO
The Centers for Disease Control and Prevention is conducting a more comprehensive reconstr
doses from INEL operations.  An assessment of the cumulative impacts of accidents at the S
health of INEL workers is not available at this time. 
    Cumulative transportation impacts are addressed in Volume 1, Appendix I. 

5.16.6 Materials and Waste Management 

    The total volumes of waste existing and projected to be generated or shipped to the IN
spent nuclear fuel management, as well as known onsite and offsite projects over a 10-year
presented by waste stream for each alternative in Table 5.16-1.  The storage of low-level 
incineration is not considered to be restrictive between 1995 and 2005; however, beyond 20
additional capacity may be required.  Although spent nuclear fuel management would not cau
permitted storage capacity to exceed its limits without available treatment or disposal un
Action and Decentralization Alternatives, it is anticipated that the permitted storage cap
low-level waste will be exceeded during the first year of a 10-year timeframe.  All other 
include facility construction for storage of, or shipping of, mixed low-level waste; there
capacity is accounted for. 

5.17 Adverse Environmental Effects That Cannot Be Avoided 

    The construction and operation of any of the alternatives at the INEL could result in 
impacts to the environment.  Changes in project design and other measures would avoid or o
mitigate most of these impacts to minimal levels.  This section identifies only adverse im
mitigation could not reduce to minimal levels or avoid altogether. 
     Under each alternative, the continued deterioration of structures with historic prese
potential and historic documents on nuclear facilities could have a long-term adverse impa
resources at the INEL.  However, DOE would avoid potentially adverse impacts by preserving
historic value of the property through appropriate research, or by conducting limited reha
these structures.  This impact is discussed in Section 5.4. 
     As discussed in Section 5.2, the maximum loss of habitat would involve the conversion
industrial use of about 31 acres (0.12 square kilometers) of previously disturbed habitat 
quality and limited use to wildlife; conversion would occur under Alternatives 4b(1) and 5
     The amount of radiation exposure from normal operation of the spent nuclear fuel faci
would be a small fraction of the existing natural background at the INEL and would be well
applicable regulatory standards.  In all cases, the number of estimated additional cancers
fraction of 1 per year of site operation through 2035.  This effect is discussed in Sectio
     With the exception of the unavoidable temporary increase in noise due to construction
any impact of noise from activities under any of the alternatives would be minor and highl
     An unavoidable adverse impact of the proposed activities with any of the alternatives
an accident either at the involved facilities or during the transportation of construction
dismantled components.  Accidents are discussed in Section 5.15; transportation is discuss
Section 5.11. 
     Spent nuclear fuel management supports the continuation of beneficial activities such
radiopharmaceutical and other research.  An unavoidable adverse impact of the No-Action Al
would be a reduction in the support of such activities. 
     As discussed in Section 5.14, the increased generation of industrial solid waste that
under all alternatives is an unavoidable adverse impact.  However, the amount generated un
alternative would be a very small percentage increase from the projected 1995 baseline lev

5.18 Relationship Between 

                 Short-Term Use of the Environment and the 
           Maintenance and Enhancement of Long-Term Productivity 
    Under all alternatives, short-term use of the environment is generally associated with
demands for spent nuclear fuel management activities.  Resources demands also include thos
for upgrade, construction, and operation of facilities.  These short-term demands and uses
foundation and direction for the long-term productivity of INEL; they also have an effect 
success of future INEL missions.  A brief discussion of the influence proposed actions wou
the long-term productivity of the INEL follows.  The INEL missions, including spent nuclea
discussed in Section 2.1. 
    The No-Action Alternative would provide few long-term benefits and would not allow 



DOE-Idaho Operations Office to fulfill its missions regarding the disposition and manageme
nuclear fuel.  The activities proposed in this alternative would not support future propos
technology development.  Further, the No-Action Alternative could bring enforcement action
it would not meet all the requirements of existing DOE regulatory commitments such as thos
in the Federal Facility Agreement and Consent Order. 
    To a varying degree, Alternatives 2, 3, and 4(a) would provide more flexibility than o
alternatives for fulfilling existing or future missions and actions at INEL.  Near- and lo
under these alternatives ensure compliance with regulatory requirements and protection of 
environment.  Furthermore, these alternatives would provide a diverse decisionmaking platf
future actions concerning disposition of DOE spent nuclear fuel.  Facilities constructed a
technologies developed under these alternatives could be used for a wide range of activiti
interim treatment and storage or preparation and packaging for transportation offsite. 
    The approach that would be taken for spent nuclear fuel under Alternatives 4b(2) and 5
confine and hinder long-term productivity at INEL.  Efforts would focus on shipment of spe
fuel to other locations.  No emphasis would be placed on solving particular spent nuclear 
problems or increasing the understanding of how certain spent nuclear fuels react over tim
    Alternatives 4b(1) and 5b would direct INEL's future mission and development primarily
large-scale canning and characterization, storage, and disposal of all INEL and DOE region
complex-wide spent nuclear fuel.  These alternatives could limit INEL's flexibility in red
enhancing future INEL-specific missions. 

5.19 Irreversible and Irretrievable Commitment of Resources 

     The irreversible and irretrievable commitment of natural and manmade resources result
the construction and operation of facilities related to the spent nuclear fuel alternative
materials and resources that could not be recovered or recycled or that would be consumed 
to unrecoverable forms.  Some of these commitments would be irretrievable because of the n
the commitment or the cost of reclamation.  For example, the construction and operation of
nuclear fuel facilities at the INEL would consume irretrievable amounts of electrical ener
concrete, steel, aluminum, copper, plastics, lumber, sand, gravel, groundwater, and miscel
chemicals. 
     Alternatives 4b(1) and 5b are each estimated to require approximately 11,000 megawatt
year of electricity, 1,100,000 liters (290,000 gallons) per year of fuel oil, and 48 milli
(13 million gallons) per year of water above the projected baseline (1995) usage of these 
(see Section 5.13).  These changes would represent a modest increase of 5.3 percent, 9.9 p
0.7 percent respectively, and are well within current system capabilities and usage limits
alternatives would place smaller demands on these resources, commensurate with the level o
construction and operation activities proposed. 
     Alternatives 4b(1) and 5b would also commit 31 acres (0.12 square kilometer) of previ
disturbed land to industrial use; the conversion of this acreage would result in the commi
quality wildlife habitat and natural resource services.  Alternatives 4b(1) and 5b would i
greatest irretrievable consumption of other resources, such as construction materials and 
supplies.  However, this demand would not constitute a permanent drain on local resources 
any material that is in short supply in the region. 
     Other commitments would be irreversible because the construction or operation of faci
related to the spent nuclear fuel alternatives would consume the resource.  Proposed activ
also require an expenditure of labor that would be irretrievable. 

5.20 Potential Mitigation Measures 

    This section summarizes measures that DOE would use to avoid or reduce impacts to the
environment caused by spent nuclear fuel management activities at the INEL. The potential 
measures for each aspect of the affected environment described below are the same under ea
alternative. Section 5.7 of Volume 1 discusses other generalized measures DOE could use. 

5.20.1 Pollution Prevention 

    DOE is committed to comply with Executive Order 12856, Federal Compliance with Right-t
Know Laws and Pollution Prevention Requirements; Executive Order 12873. Federal Acquisitio
Recycling and Waste Prevention; and applicable DOE Orders and guidance documents in planni
implementing pollution prevention at the INEL. The DOE views source reduction as the first
in its pollution prevention program, followed by an increased emphasis on recycling. Waste



and disposal are considered only when prevention or recycling is not possible or practical

5.20.2 Cultural Resources 

    The lack of detailed specifications associated with the proposed construction at the I
various alternatives precludes identifying specific project impacts and potential mitigati
particular structures and facilities. Basic compliance under cultural resource law involve
that would be essentially the same under all alternatives. These steps are (a) identificat
evaluation of resources in danger of impact, (b) assessment of effects to these resources 
with the State Historic Preservation Office and representatives of the Shoshone-Bannock Tr
(c) development of plans and documents to minimize any adverse effects. (d) consultation w
Advisory Council on Historic Preservation and tribal representatives as to the appropriate
mitigation measures, and (e) implementation of potential mitigation measures. Therefore, i
resource survey has not been performed in an area planned for ground disturbance under one
proposed alternatives, consultation would be initiated with the Idaho State Historic Prese
and the survey would be conducted prior to any disturbance. If cultural resources were dis
they would be evaluated according to National Register criteria. Wherever possible. import
resources would be left undisturbed. If the impacts are determined to be adverse and it is
to leave the resource undisturbed, then measures would be initiated to reduce impacts. All
plans would be developed in consultation with the State Historic Preservation Office and t
Council on Historic Preservation and would conform to appropriate standards and guidelines
established for historic preservation activities by the Secretary of the Interior. 
    Some actions may affect areas of religious, cultural, or historic value to Native Amer
has implemented a Working Agreement (DOE 1992d) to ensure communication with the Shoshone-
Bannock Tribe, especially relating to the treatment of archeological sites during excavati
mandated by the Archeological Resources Protection Act (ARPA 1979); the protection of huma
remains, as required under the Native American Graves Protection and Repatriation Act (NAG
1990); and the free exercise of religion as protected by the American Indian Religious Fre
(AIRFA 1978). In keeping with DOE Native American policy (DOE 1990), DOE Order 1230.2 (DOE
1992c), and procedures to be defined in the final Cultural Resources Management Plan for t
DOE would conduct Native American consultation during the planning and implementation of a
proposed alternatives. Procedures for dealing with the inadvertent discovery of human rema
be consistent with the Native American Graves Protection and Repatriation Act (NAGPRA 1990
human remains are discovered, DOE will notify all tribes that have expressed an interest i
repatriation of graves as required under NAGPRA, including the Shoshone-Bannock, Shoshone,
and the Northwestern band of the Shoshone Nation. These tribes will then have an opportuni
claim the remains and associated artifacts in accordance with the requirements of NAGPRA.
Procedures for the repatriation of "cultural items" in accordance with NAGPRA will be desc
curation agreement that will be finalized by June 1996. 
    In addition to consultation, other measures would mitigate potential adverse effects t
American Resources, in particular effects to air, water, plants, animals, and visual setti
measures include avoidance of sensitive areas, placement of facilities within existing are
construction, revegetation with native plants of areas with ground disturbance, monitoring
and animals within hunting and gathering areas for radiological contamination, reducing no
night lights outside of existing facilities, monitoring tanks, ponds and runoff for contam
minimizing ground disturbance, use of dust suppressers during construction, and use of fil
other air pollutant control equipment to reduce air contaminants. 

5.20.3 Traffic and Transportation 

    All onsite shipments of spent nuclear fuel would be in compliance with ID Directive 54
"Hazardous Materials Packaging and Transportation Safety Requirements." These requirements
provide assurance that, under normal conditions, the INEL would meet as-low-as-reasonably-
achievable conditions, reasonably foreseeable accident situations (those with probability 
greater than 1x10^-7 per year) would not result in a loss of shielding or containment or a
an unintentional release of radioactive material would result in a timely response. 
    DOE would approve the type packages used for onsite shipments or would obtain a Nuclea
Regulatory Commission or DOE certificate of compliance. If the onsite package did not have
Regulatory Commission or DOE certification, the user of the package would have to establis
administrative controls or other potential mitigating measures would ensure that the packa
maintain containment and shielding integrity. The administrative and emergency response 
considerations would provide sufficient control so that accidents would not result in loss
containment or shielding, in criticality, or in an uncontrolled release of radioactive mat



create a hazard to the health and safety of the public or workers. Accident mitigation is 
below. 

5.20.4 Accidents 

    The DOE would initiate INEL emergency response programs, as appropriate, following the
occurrence of an accident to prevent or mitigate consequences.  These emergency response p
implemented in accordance with 5300-DOE series Orders, typically involve emergency plannin
emergency preparedness, and emergency response actions. Participating government agencies 
plans that are interrelated with the INEL Emergency Plan for Action include the State of I
Bingham County, Bonneville County, Butte County, Clark County, Jefferson County, the Burea
Indian Affairs, and Fort Hall Indian Reservation. When an emergency condition exists at a 
the Emergency Action Director is responsible for recognition, classification, notification
action recommendations. Each emergency response plan utilizes resources specifically dedic
assist a facility in emergency management. These resources include but are not limited to 
following: 
     -  INEL Warning Communications Center 
     -  INEL Fire Department 
     -  Facility Emergency Command Centers 
     -  DOE Emergency Operations Centers 
     -  County and State Emergency Command Centers 
     -  Medical, health physics, and industrial hygiene specialists 
     -  Protective clothing and equipment (respirators, breathing air supplies, etc.) 
     -  Periodic training exercises and drills within and between the organizations involv
        implementing the response plans 
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1. INTRODUCTION 

    The U.S. Department of Energy (DOE) is engaged in two related decisionmaking processes
concerning:  (1) the transportation, receipt, processing, and storage of spent nuclear fue
DOE Idaho National Engineering Laboratory (INEL) which will focus on the next 10 years; an
(2) programmatic decisions on future spent nuclear fuel management which will emphasize th
years. 
    DOE is analyzing the environmental consequences of these spent nuclear fuel management
actions in this two-volume Environmental Impact Statement (EIS).  Volume 1 supports broad
programmatic decisions that will have applicability across the DOE complex and describes i
purpose and need for this DOE action.  Volume 2 is specific to actions at the INEL.  This 
which limits its discussion to the Savannah River Site (SRS) spent nuclear fuel management
supports Volume 1 of the EIS.  Other documents supporting Volume 1 focus on spent nuclear 
management programs for the Hanford Site, INEL, Naval Nuclear Propulsion Program, and othe
    As part of its planning process for this two-volume EIS, DOE issued an Implementation 
October 29, 1993.  The organization of this document is consistent with the provisions est
the Implementation Plan and are outlined below: 
    -   Chapter 2 contains background information related to the SRS and the framework of
        environmental regulations pertinent to spent nuclear fuel management. 
    -   Chapter 3 identifies spent nuclear fuel management alternatives that DOE could imp
        at the SRS, and summarizes their potential environmental consequences. 
    -   Chapter 4 describes the existing environmental resources of the SRS that spent nuc
        activities could affect. 
    -   Chapter 5 analyzes in detail the environmental consequences of each spent nuclear 
        management alternative and describes cumulative impacts.  The chapter also contain
        information on unavoidable adverse impacts, commitment of resources, short-term us
        environment and mitigation measures. 

2. BACKGROUND 

    The chapter contains an overview of the Savannah River Site (SRS) and a description of



regulatory framework related to the actions that this document evaluates.  In addition, it
U.S. Department of Energy (DOE) Spent Nuclear Fuel (SNF) Management Program as it relates 
SRS.  Finally, it describes the representative sites located on the SRS that could serve a
spent nuclear fuel facilities. 

2.1 SRS Overview 

    The SRS is a key DOE facility for research on and processing of special nuclear materi
U.S. Government built the Site in the early 1950s to produce the basic materials - primari
plutonium-239 and tritium - used in the fabrication of nuclear weapons.  The DOE Savannah 
Operations Office manages the SRS, and Westinghouse Savannah River Company (WSRC) operates
the Site under contract to DOE. 

2.1.1 Site Description 

    The SRS occupies an area of approximately 310 square miles (800 square kilometers) in 
South Carolina, in a generally rural area about 25 miles (40 kilometers) southeast of Augu
and 12 miles (19 kilometers) south of Aiken, South Carolina (Figure 2-1).  The Savannah Ri
the southwestern border of the SRS, which includes portions of Aiken, Barnwell, and Allend
Counties.  The average population density (1990 census data) in the six-county region of i
around the Site is 140 people per square mile (54 per square kilometer); the largest conce
2,595 people per square mile (1,002 per square kilometer) in the City of Augusta (HNUS 199
other population centers - Aiken, Allendale, Barnwell, and North Augusta, South Carolina -
within 22 miles (40 kilometers) of the Site.  Three small towns - Jackson, New Ellenton, a
Snelling, South Carolina - are adjacent to the SRS boundary to the northwest, north, and e
respectively.  Based on 1990 U.S. Census Bureau data, the population within a 50-mile (80-
radius of the SRS is approximately 620,100 (Arnett et al. 1993). 
    The Site consists primarily of managed upland forest with some wetland areas.  Facilit
roadways occupy approximately 5 percent of the SRS land area.  Access to the Site is contr
  Figure 2-1.  National location of SRS. public transportation limited to through traffic 
U.S. Highway 278, SRS Road 1, and the CSX Railroad corridor. 
    The SRS contains 15 major production, service, and research and development (R&D) area
previously supported nuclear materials production and can support processing operations an
management activities.  Major SRS facilities include five nuclear reactors, two chemical s
plants, a fuel and target fabrication facility, the Defense Waste Processing Facility (DWP
Replacement Tritium Facility, a heavy-water rework plant, and the Savannah River Technolog
(SRTC), formerly called the Savannah River Laboratory.  In addition, the University of Geo
Research Foundation operates the Savannah River Ecology Laboratory (SREL) on the Site unde
contract to DOE.  Under an interagency agreement, the U.S. Forest Service operates the Sav
River Forest Station, which manages the natural resources and secondary roads on the Site.
facilities are in defined areas scattered across the Site.  Each area is identified by a l
as summarized in Table 2-1.  Figure 2-2 shows the locations of the principal SRS facilitie
reactor, waste storage, and separations areas are at least 4 miles (6 kilometers) inside t
boundary. 
    The primary SRS facilities were related to the production of nuclear materials.  M-Are
manufactured fuel and target components for shipment to the SRS reactors.  Originally, the
operated five reactors; at present, all are in shutdown status.  Shielded railroad cars tr
irradiated fuel to the F- or H-Area Canyon for the recovery of nuclear materials.  The F-
separations processes dissolve irradiated components in acid, and extract and separate the
nuclear materials.  In H-Area, additional processes extract other products from irradiated
    DOE neutralizes and stores the high-level liquid radioactive waste generated by the se
facilities in underground tanks.  DOE plans to process this waste into a borosilicate glas
in the Defense Waste Processing Facility when that facility becomes operational, and to st
waste form at the SRS until an offsite geological repository is available.  [DOE has prepa
Supplemental EIS related to Defense Waste Processing Facility operations (DOE 1994a).]  In
to the underground waste storage tanks, DOE has established a centrally located 196-acre 
(0.8-square-kilometer) site between F- and H-Areas, called E-Area, for the disposal of sol
radioactive waste and the storage of transuranic (TRU) radioactive waste and mixed (hazard
radioactive) waste.  The Site also has a central sanitary landfill and buildings in the Ce
Table 2-1.  Description of functions and principal facilities at SRS areas. 
Area   Function                               Principal facilities  
A      Main DOE administration area,          Main administration building, Savannah River
       research laboratories                  Technology Center, Savannah River Ecology  



                                              Laboratory, powerhouse  
B      Wackenhut Services, Inc.,              Administration building, WSRC Engineering  
       administration area (security)         building, WSRC training buildings  
C      One of five SRS reactors               C-Reactor, training facilities, cooling basi
D      Central powerhouse and heavy-water     Powerhouse, heavy-water rework facility  
       rework  
E      Waste disposal and storage             Solid Waste Disposal Facility  
F      Process plutonium                      F-Area Canyon, FB-Line, tank farm  
G      Various support functions              Spread throughout the Site:  railroad yard, 
                                              U.S. Forest Service installations  
H      Process uranium and tritium            H-Area Canyon, HB-Line, Effluent Treatment 
                                              Facility, tank farm, Receiving Basin for Off
                                              Fuels, Consolidated Incineration Facility  
K      One of five SRS reactors               K-Reactor, cooling basins, cooling tower  
L      One of five SRS reactors               L-Reactor, cooling basins  
M      Production of fuel and target          Slug and target production facilities, efflu
       assemblies                             treatment facility  
N      Receiving                              Central Shops  
P      One of five SRS reactors               P-Reactor, cooling basins  
R      One of five SRS reactors               R-Reactor, cooling basins  
S      Process high-level radioactive waste   Defense Waste Processing Facility  
TNX    Applied research and development       Analytical laboratory, Defense Waste Process
                                              Technology facilities, various mockups, effl
                                              treatment facilities  
Z      Waste treatment and handling           Saltstone facility 
(N-Area) for the storage of nonradioactive hazardous wastes and mixed waste.  DOE is prepa
EIS on waste management activities at the SRS (DOE 1995a). 
    The Site contains facilities for processing support and for research and development. 
include operational coal-fired powerhouses in A-, D-, and H-Areas that generate electricit
  Figure 2-2.  Location of principal SRS facilities (see Table 2-1). The largest powerhous
H-, and S-Areas through a 7-mile (11-kilometer) steam line.  D-Area also contains the heav
rework facility at which DOE purified the deuterium oxide (heavy water) used as the modera
coolant in SRS reactors.  TNX-Area facilities study chemical and waste processing problems
production-scale equipment.  Finally, A-Area facilities include the Savannah River Technol
the Savannah River Ecology Laboratory, and the DOE and Westinghouse Savannah River Company
administrative offices. 
    The SRS employs approximately 20,000 people.  Most of these employees work for 
Westinghouse Savannah River Company and its subcontractors.  The remainder work for DOE, t
Savannah River Ecology Laboratory, Wackenhut Services, Inc., the U.S. Forest Service, and 
contractors. 

2.1.2 Site History 

    The U.S. Atomic Energy Commission (AEC), a DOE predecessor agency, selected the locati
for the SRS in November 1950 after a study of more than 100 prospective sites.  The govern
selected E. I. du Pont de Nemours and Company, Inc., to build and operate the facility.  C
began in February 1951; the basic plant was completed in 1956 at a cost of $1.1 billion, i
land.  On October 3, 1952, operations began with the startup of a unit of the heavy-water 
plant.  Criticality occurred in the first production reactor on December 28, 1953. 
    In 1972, the AEC designated the SRS as the nation's first National Environmental Resea
Through the years, scientists have performed a wide range of investigations on the diverse
flora, and fauna of the Site. 

2.1.3 Mission 

    The historic mission of the SRS was to serve the national security interests of the Un
by safely processing nuclear materials while protecting the health and safety of employees
public and protecting the environment.  The SRS was responsible for producing tritium and 
nuclear materials for national defense.  At present, it supports the viability of the weap
recycling limited-life components.  The SRS also produces isotopes for nonweapons applicat
nation's space program and for medical applications. 
    The SRS spent nuclear fuel mission is to manage DOE-owned spent fuel in a cost-effecti
that protects the safety of SRS workers, the public, and the environment.  The goals of ne



activities are the accurate quantification and characterization of DOE-owned spent nuclear
assessment of spent nuclear fuel storage facilities, elimination of current spent nuclear 
vulnerabilities, and identification of technologies and requirements for interim managemen
ultimate disposition of spent nuclear fuel. 

2.1.4 Management 

    The DOE Savannah River Operations Office manages the SRS; the Westinghouse Savannah 
River Company operates the Site under contract to DOE.  Westinghouse assumed operational 
responsibility in April 1989 from E. I. du Pont de Nemours and Company, Inc., which had op
the Site since 1951. 

2.2 Regulatory Framework 

    This section summarizes the framework of environmental protection regulations applicab
spent nuclear fuel management at the SRS.  The framework is based on Federal and South Car
laws and one local ordinance, as discussed below.  Volume 1 (Section 7.0) of this Environm
Impact Statement (EIS) provides additional information on the major Federal environmental 
regulations, Executive Orders, and DOE Orders that apply to spent nuclear fuel management
alternatives. 

2.2.1 Federal 

    The U.S. Environmental Protection Agency (EPA) has authorized South Carolina to implem
most provisions of the Clean Air Act, Resource Conservation and Recovery Act, and Clean Wa
that apply to SRS spent nuclear fuel management.  EPA Region IV has the lead responsibilit
Clean Air Act standards for radionuclide emissions from DOE facilities, imposing monitorin
approval requirements on SRS spent nuclear fuel management activities that could result in
radionuclide emissions. 
    In addition, EPA Region IV has Resource Conservation and Recovery Act authority over 
radioactive hazardous (mixed) waste management, affecting wastes from spent nuclear fuel p
EPA Region IV and the DOE Savannah River Operations Office have entered into a Federal Fac
Compliance Agreement on SRS mixed waste management. 
    The U.S. Army Corps of Engineers District Engineer for the Charleston District impleme
Clean Water Act Section 404 and the Rivers and Harbors Act permitting program for SRS spen
nuclear fuel construction activities that would affect U.S. waters. 
    In accordance with the Endangered Species Act, the SRS would consult with the U.S. Fis
Wildlife Service, Charleston Field Office on impacts that spent nuclear fuel construction 
could have on threatened and endangered species. 

2.2.2 State 

    The South Carolina Department of Health and Environmental Control implements the follo
State laws that would affect SRS spent nuclear fuel management activities: 
    -   Pollution Control Act (nonradioactive emissions and discharges, and nonhazardous w
        management) 
    -   Hazardous Waste Management Act (nonradioactive hazardous waste management) 
    -   Safe Drinking Water Act 
    -   Groundwater Use Act 
    -   Stormwater Management and Sediment Reduction Act 
    The U.S. Army Corps of Engineers District Engineer for the Charleston District has an
agreement with the South Carolina Department of Health and Environmental Control whereby t
department issues Clean Water Act Section 401 water quality certifications.  The South Car
Department of Health and Environmental Control also receives SRS reports in accordance wit
Emergency Planning and Community Right-To-Know Act. 
    The South Carolina State Department of Archives and History includes the State Histori
Preservation Office.  In accordance with the National Historic Preservation Act, the SRS w
with the State Historic Preservation Officer on impacts that construction activities could
cultural resources. 

2.2.3 Local 



    The only local requirement applicable to SRS spent nuclear fuel management is the Aike
County Sediment Control Ordinance, which would affect construction activities. 

2.3 Spent Nuclear Fuel Management Program at the Savannah River Site 

    This EIS addresses the management of approximately 2,742 metric tons of heavy metal (M
3,023 tons) of spent nuclear fuel that would be stored at various locations within the DOE
over the next 40 years (1995-2035).  At present, DOE has stored approximately 206.3 MTHM 
(227.4 tons), or about 8 percent of this material, at the SRS.  The spent nuclear fuel cur
the SRS that DOE has included in the analyses in this document includes: 
    -   184.4 MTHM (203.3 tons) of Savannah River Defense Production [highly enriched uran
        (HEU) aluminum-clad fuels], including plutonium target material, and other aluminu
        fuels 
    -   4.6 MTHM (5.1 tons) of commercial spent fuel (primarily zirconium-clad) 
    -   11.9 MTHM (13.1 tons) of test and experimental reactor Zircaloy-clad fuel 
    -   5.4 MTHM (6.0 tons) of test and experimental reactor stainless steel-clad fuel 
    Spent nuclear fuel is currently stored in the Receiving Basin for Offsite Fuels (RBOF)
reactor disassembly basins, and in basins in F- and H-Canyons.  Table 2-2 shows the quanti
fuel stored at these facilities. 
Table 2-2.  SRS Fuel Inventory by Facility. 
Facility                           Quantity (MTHM)  
Receiving Basin for Offsite Fuel                            60.73  
L-Reactor Disassembly Basin                                 118.11  
K-Reactor Disassembly Basin                                 3.32  
P-Reactor Disassembly Basin                                 1.41  
F-Canyon                                                    22.63  
H-Canyon                                                    0.07  
Total                                                       206.27 
Source:  Wichmann (1995). 
    The F- and H-Area Canyons at the SRS are among the only remaining operable chemical 
separations facilities of their kind in the DOE Complex.  Each canyon has an associated st
that serves as an interim staging area where reactor fuel bundles and targets await the Ch
Separations Process.  The basins currently contain 13 reactor fuel assemblies (H-Area) and
clad targets (F-Area). 
    DOE has stored most of the remaining aluminum-clad spent nuclear fuel from SRS reactor
operations under water in concrete reactor storage basins.  Three reactor disassembly basi
and L-Reactors) contain reactor fuel and target material.  These structures were built in 
were not intended for the prolonged storage of radioactive materials.  Wet (underwater) st
potentially viable for stainless steel-clad fuel elements, is not satisfactory for aluminu
which are subject to corrosion and pitting. 
    In March 1992, chemical processing operations were suspended in the canyons to address
potential safety concern.  The concern was subsequently addressed but prior to resumption 
processing, the Secretary of Energy directed that defense related chemical separations act
reprocessing) be phased out at the SRS.  Since the decision, DOE has determined that furth
related to the disposition of nuclear material, including spent nuclear fuel, is subject t
Environmental Policy Act (NEPA) process.  Non-safety related facility operations have rema
down with the exception of Pu-238 processing associated with the support of NASA missions.
    As a result of these shut-downs, the canyons and the basins used for storage of spent 
and irradiated targets have a large inventory of in-process solutions and fuel and targets
Some materials stored in the L- and K-Reactor disassembly basins have corroded, releasing 
materials to the pool water.  DOE is preparing an environmental impact statement that will
risks that these and other SRS materials represent to the public and workers and will asse
near-term need for the actions to stabilize these materials to ensure continued safe manag
(DOE 1995b).  These actions would take place over the short-term (about 10 years), until D
make programmatic decisions on disposition. 
    DOE stores other spent fuel in the Receiving Basin for Offsite Fuels (RBOF) on the SRS
basin, which is in H-Area near the center of the Site, has been operating and receiving fu
origin since 1964.  This 15,000-square-foot (1,393-square-meter) facility consists of an u
basin, two storage basins, a repackaging basin, a disassembly basin, and an inspection bas
basins and their interconnecting transfer canals hold about 500,000 gallons (1,893,000 lit
Spent fuel elements arrive in lead-lined casks weighing from 24 to 70 tons (about 22 to 64
tons), which a crane lifts from a railroad car or truck trailer and places in the unloadin
30 percent of the fuels in the Receiving Basin for Offsite Fuels consist of uranium clad i
steel or Zircaloy, which SRS facilities cannot process without modifications. 



2.4 Vulnerabilities Associated with SRS Spent Nuclear Fuel 

    In August 1993, the Secretary of Energy commissioned a comprehensive baseline assessme
the environmental, safety, and health vulnerabilities associated with the storage of spent
the DOE complex.  The purpose of this assessment was to determine the inventory and condit
the Department's Reactor Irradiated Nuclear Material, which includes spent nuclear fuel an
irradiated target material.  The assessment also evaluated the condition of the facilities
fuel and identified the vulnerabilities and problems currently associated with these facil
Vulnerabilities in nuclear facilities are conditions or weaknesses that could lead to radi
to the public, unnecessary or increased exposure to workers, or release of radioactive mat
environment.  Loss of institutional controls, such as a cessation of facility funding or r
facility maintenance and control, could cause some vulnerabilities. 
    Based on this evaluation process DOE released a report to the Secretary of Energy, ent
Fuel Working Group Report on Inventory and Storage of the Department's Spent Nuclear Fuel 
other Reactor Irradiated Nuclear Materials and Their Environmental, Safety and Health 
Vulnerabilities (i.e., "The Working Group Report," Volumes I, II, and III), to the public 
December 7, 1993 (DOE 1993).  This report identified over 100 vulnerabilities associated w
fuel storage in the DOE complex, including 19 at the Savannah River Site.  The report also
that five facilities and three burial grounds warranted priority attention from management
unnecessary increases in worker radiation exposure and cost during cleanup.  The Savannah 
L- and K-Reactor Disasssembly Basins were among these facilities.  The report grouped vuln
associated with each facility into three categories for management attention based on when
action should be initiated:  less than 1 year, 1 to 5 years, and more than 5 years. 
    After issuing the Working Group Report, DOE developed a Plan of Action to address all
vulnerabilities, taking into consideration currently available resources for implementatio
Action is a consolidation of individual action plans designed to address each spent nuclea
vulnerability in a manner that reflects the DOE (1) sense of urgency, (2) concern for work
protection, (3) commitment to avoid or otherwise mitigate environmental impacts, and (4) n
compatible long-term solutions. 
    The interim goal for the Savannah River Site reactor disassembly basins, pending compl
the removal of the stored material, is the stabilization of basin conditions to reduce cor
address known vulnerabilites.  The long-term goal of the action plan is a safe start of th
reactor-irradiated nuclear material within a 5-year period, consistent with safe and envir
sound operations, including completion of appropriate NEPA review.  These actions will lea
mitigating the identified vulnerabilities while DOE pursues other courses of action. 
    The 19 vulnerabilities identified for the Savannah River Site now have complete Action
(DOE 1994b, 1994c, 1994d).  Table 2-3 lists SRS vulnerabilities by facility, tracking numb
categorization, and Action Plan status. 
    DOE is currently implementing a number of the 19 Action Plans.  These actions have bee
evaluated under the NEPA review process.  The remaining corrective actions, those that wil
out through FY99, would also undergo NEPA review prior to implementation.  Only one of the
outstanding actions, the construction of a dry storage facility, would likely require deta
documentation (e.g., an EIS).  The construction of such a facility is addressed programmat
EIS as part of the Decentralization, 1992/1993 Planning Basis, Regionalization, and Centra
alternatives.  Construction of new facilities would require site-specific NEPA documentati
Table 2-3.   SRS vulnerabilities by facility, vulnerability, tracking number, priority cat
Action Plan status. 
                                                           Priority                       
Site/Facility                                              Eight major   Less than   Great
Vulnerability Number                                       facilities wit1 year      1 yea
Description                                                vulnerabilities  
SRS/L-Reactor Disassembly Basin                            y                              
SRS-01  
Potential unmonitored buildup of radionuclide or fissile  
materials in sand filters. 
SRS/L-Reactor Disassembly Basin                            y                              
SRS-04  
Lack of authorization basis in operating the sand filter  
cleanup system for L-Area Disassembly Basin. 
SRS/Reactor Disassembly Basins                                                       y    
SRS-05  
Corrosion of aluminum clad fuel, targets, and  
components. 
SRS/L-Reactor Disassembly Basins                           y                              



SRS-06  
Cesium-137 activity level in L-Basin. 
SRS/L-Reactor Disassembly Basins                           y                              
SRS-07  
Determine whether gas bubbles release is a potential  
hazard above the bucket storage area at L-Reactor. 
SRS/K-, L-, P-Reactors                                     y                              
SRS-08  
Lack of Reactor Authorization Basis. 
SRS/K-Reactor Disassembly Basins                           y                              
SRS-09  
Corrosion of Mark 31 A and B target slugs in K and L  
disassembly basins. 
SRS/P-Reactor Disassembly Basins                                         y                
SRS-10  
Hoist Rod Corrosion 
SRS/K-, L-Reactor Disassembly Basins                       y                              
SRS-11  
Reactor Disassembly Basin Safety Analysis Envelope. 
SRS/L-Reactor Disassembly Basin                            y                              
SRS-12  
Inadvertent flooding of L-Reactor Disassembly Basin. 
SRS/K-Reactor Disassembly Basin                            y                              
SRS-13  
Inadvertent flooding of K-Reactor Disassembly Basin. 
SRS/P-Reactor Disassembly Basin                            y                              
SRS-14  
Inadvertent flooding of P-Reactor Disassembly Basin. 
Table 2-3.  (continued). 
                                                           Priority                       
Site/Facility                                              Eight major                    
Vulnerability Number                                       facilities witLess than   Great
Description                                                vulnerabilitie1 year      1 yea
SRS/RBOF; P-, R-, L-, C-, R-Reactors                       y                              
SRS-15 (NOTE:  RBOF is a less than 1 year  
vulnerability)  
Conduct of operations at reactor facilities and RBOF. 
SRS/Receiving Basin for Offsite Fuel (RBOF)                              y                
SRS-16  
Inadequate tornado protection at RBOF. 
SRS/Receiving Basin for Offsite Fuel (RBOF)                              y                
SRS-17  
Seismic vulnerability of RBOF. 
SRS/H-Area Canyon                                                                    y    
SRS-18  
Seismic vulnerability of H-Area Canyon. 
SRS/F-Area Canyon                                                                    y    
SRS-19  
Seismic vulnerability of F-Area Canyon. 
SRS/K-, L-, P-Reactor Disassembly Basins and RBOF                        y                
SRS-20  
Inadequate leak detection system in the underground  
water-filled RINM storage basin. 
SRS/L-, K-, P-Reactor Disassembly Basins                   y                              
SRS-21  
Inadequate seismic evaluation and potential inadequacies  
of structures, systems, and components to withstand a  
design basis event.  
  

2.5 Representative Host Sites 

    DOE has identified two SRS areas as representative host sites for potential facilities
implementation of programmatic decisions on spent nuclear fuel management (Figure 2-3): 



    -   F- and H-Areas (considered together) for the modification or expansion of existing
        new wet storage, and support facilities 
    -   An undeveloped site for the construction of major new facilities, primarily an Exp
        Core Facility or dry storage vault. 

Figure 2-3. Representative host sites on Savannah River Site. 2.5.1 F- and H-Areas 

    These two areas contain most of the current spent nuclear fuel facilities and operatio
SRS, including the Receiving Basin for Offsite Fuels.  Therefore, DOE would focus future a
under any of the alternatives in these areas as well, for cost-effectiveness and because c
would occur in areas that had been previously disturbed. 
    F- and H-Areas are about 2 miles (3.2 kilometers) apart near the center of the SRS.  T
Site boundary is approximately 7.5 miles (12 kilometers) to the west.  DOE uses the land w
5-mile (8-kilometer) radius of the two areas either for industrial purposes associated wit
operations or as managed forest land.  The closest facility to F- and H-Areas is the E-Are
Waste Disposal Facility, which lies between the two areas (Figure 2-3).  DOE uses this fac
dispose of SRS solid low-level radioactive waste and to store TRU radioactive waste and mi
    The F-Area separations facilities occupy about 420 acres (1.7 square kilometers).  The
were designed primarily for the recovery of plutonium-239 from irradiated and unirradiated
materials.  DOE used the F-Area Canyon to dissolve target materials and produce solutions 
contained the various products extracted from fission products.  Further processing conver
products from solution to solid form for shipment off the Site.  Large tanks in F-Area sto
liquid radioactive waste for future stabilization and disposal through the Defense Waste P
Facility. 
    H-Area facilities occupy about 395 acres (1.6 square kilometers).  The H-Area Canyon p
irradiated fuel elements or target assemblies from reactors.  Primary operations included 
of irradiated targets and fuel tubes, chemical and physical separation, and purification o
DOE stores high-level liquid waste in large tanks in H-Area, as in F-Area, for future proc
disposal through the Defense Waste Processing Facility. 

2.5.2 Undeveloped Representative Host Site 

    DOE has selected an undeveloped representative host site for the construction of new f
that F- or H-Area could not accommodate.  This site is to the south and east of H-Area, ad
SRS Road E and close to an existing railroad line, as shown in Figure 2-3.  The SRS could 
connections to existing electricity, water, and steam networks with minimal additional con
The use of this site would have the advantage of consolidating spent nuclear fuel-related 
F- and H-Areas and close to the center of the SRS. 
    This site is representative of many available areas on the SRS that could support spen
fuel management activities.  For example, DOE has identified a different representative si
possible construction of the Expended Core Facility for the management of naval spent nucl
(see Appendix D of Volume 1 of this Environmental Impact Statement).  DOE would conduct a
detailed siting analysis before implementing any programmatic decision at the SRS.  DOE wo
assess, as necessary, the environmental consequences of the siting of any facilities as pa
specific NEPA documentation. 

3. SPENT NUCLEAR FUEL ALTERNATIVES 

    This chapter describes the five management alternatives for spent nuclear fuel that th
U.S. Department of Energy (DOE) has evaluated for the Savannah River Site (SRS) as part of
Volume 1 of this Environmental Impact Statement.  These alternatives are: 
    1.  No Action 
    2.  Decentralization 
    3.  1992/1993 Planning Basis 
    4.  Regionalization (with 2 subalternatives for the SRS) 
    5.  Centralization (with 2 subalternatives for the SRS) 
    The activities covered by the alternatives range from maintaining the current inventor
fuel at the SRS without receiving any more shipments (Alternative 1), through keeping the 
inventory and accepting or sending off some limited shipments (Alternatives 2 through 4), 
at the Site all DOE spent nuclear fuel and some from other sources (Alternative 5).  DOE a
examined an option for shipping all spent nuclear fuel at the SRS to another location 
(a variation of Alternatives 4 and 5).  Table 3-1 summarizes the quantities of material th



received, shipped out, and ultimately managed at the SRS under the various alternatives.  
assessed the aluminum-clad spent nuclear fuel separately from nonaluminum-clad fuel (i.e.,
steel and Zircaloy) because the options for managing them at the Site could be different a
in Section 3.1. 
    The analytical approach used in this document produces estimates of consequences that 
as large as or larger than any that could occur or be expected under the alternatives and 
comparison of the impacts of the principal technologies for managing spent nuclear fuel at
    This chapter also provides an overview of the SRS management approach and describes th
alternatives as they relate to the SRS (Sections 3.1 and 3.2).  In addition, the chapter s
compares the potential environmental consequences of each alternative (Section 3.3). 
Table 3-1.  Quantities (MTHM)a of spent nuclear fuel that would be received, shipped, and 
at the SRS under the five alternatives.b,c 
Alternative                  Fuel Type     Currently at   Receive    Ship Out   Totals man
                                           SRS                                  SRS under 
                                                                                alternativ
1.  No Action                Aluminum      184.40         0.00       0.00       184.40  
                             Nonaluminum    21.87         0.00       0.00        21.87  
                             Totals        206.27         0.00       0.00       206.27  
2.  Decentralization         Aluminum      184.40         11.02      0.00       195.42  
                             Nonaluminum    21.87          2.60      0.00        24.47  
                             Totals          206.27       13.62      0.00       219.89  
3.  1992/1993 Planning Basis Aluminum      184.40         13.69      0.00       198.09  
 
                             Nonaluminum    21.87          2.80      0.00        24.67   
                             Totals          206.27       16.49      0.00       222.76  
4.  Regionalization - A      Aluminum      184.40         28.69      0.00       213.09  
    (by fuel type)           Nonaluminum    21.87          0.00      (21.87)      0.00  
                             Totals          206.27       28.69      (21.87)    213.09  
                                             
4.  Regionalization - B      Aluminum      184.40         19.93      0.00       204.33  
    (by location at SRS)     Nonaluminum    21.87         30.42      0.00        52.29  
                             Totals          206.27       50.35      0.00       256.62  
4.  Regionalization - B      Aluminum      184.40         0.00       (184.40)   0.00  
    (by location, elsewhere) Nonaluminum    21.87         0.00        (21.87)   0.00  
                             Totals          206.27       0.00       (206.27)   0.00  
5.  Centralization           Aluminum      184.40           28.69    0.00         213.09 
    (at SRS)                 Nonaluminum    21.87         2,506.84   0.00       2,528.71 
                             Totals          206.27       2,535.53   0.00       2,741.80 
5.  Centralization           Aluminum      184.40         0.00       (184.40)   0.00  
    (elsewhere)              Nonaluminum    21.87         0.00        (21.87)   0.00  
                             Totals          206.27       0.00       (206.27)   0.00 
a.  To convert metric tons of heavy metal to tons, multiply by 1.1023. 
b.  Numbers may not sum due to rounding. 
c.  Source:  Wichmann (1995). 

3.1 SRS Management Approach 

3.1.1 Management Options 

    DOE has evaluated three options for the management of spent nuclear fuel at the SRS un
five alternatives considered for this EIS.  These technical management options are wet sto
storage of all fuels and the processing of aluminum-clad fuels.  DOE could implement these
individually or in combination under any of the five alternatives.  DOE would base its sel
or more of these technical management options on additional analysis, including a separate
specific National Environmental Policy Act (NEPA) review based on this programmatic EIS. 

3.1.1.1 Wet Storage. As described above in Section 2.3, the SRS currently maintains its 

spent nuclear fuel in wet storage in the Receiving Basin for Offsite Fuels and several rea
Wet storage under the 40-year interim management plan (except under the No Action alternat
would require that DOE construct a new wet storage pool at the SRS and move all fuel to th
Prior to this transfer, DOE could place all the aluminum-clad fuel in stainless steel cani
further corrosion and breakdown of the fuel cladding.  The stainless steel- and Zircaloy-c



could also require canning.  The SRS would monitor and maintain the water quality and the 
of the fuel in the storage pool throughout the interim management period. 
    Under this wet storage option, the spent nuclear fuel would be in an interim storage f
could require further treatment depending on the DOE decision on its ultimate disposition.

3.1.1.2 Dry Storage. DOE currently has no dry storage facilities for spent nuclear fuel at the 

Site.  Dry storage of SRS aluminum-clad fuels under this management plan would require tec
development prior to the construction of a dry storage facility.  Although such facilities
DOE sites and at commercial locations, DOE believes that the characteristics of SRS spent 
sufficiently different to require some research and development before the design and cons
facility for this fuel.  DOE would can all fuel before placing it into the dry storage vau
also have to maintain and monitor the facility for the remainder of the 40-year management
    As with wet storage, the dry storage option would place the spent fuel into an interim
form that could require further treatment later depending upon DOE's decision on ultimate 

3.1.1.3 Processing and Dry Storage. One method under this option would be for the SRS 

to process existing aluminum-clad spent nuclear fuel through the existing separations faci
F- and H-Area Canyons, and place the nonaluminum-clad fuels and any future receipts in dry
The process using existing capability would result in the generation of both separated act
(e.g., uranium oxide), which would be stored on the site in existing facilities, and solut
products that would be placed in existing waste storage facilities for later conversion to
form through the Defense Waste Processing Facility (DWPF).  DOE would maintain and monitor
dry storage facility containing the nonaluminum-clad spent fuel.  Variations of this proce
are also possible, such as processing all the aluminum-clad fuel currently on the Site plu
received from elsewhere, or developing the capability at the SRS for processing for vitrif
without chemical separations. 
    The process option selected for evaluation in this document is representative of possi
processing options that might be employed, but is not necessarily the one that DOE would s
Detailed NEPA evaluations would be required to implement any spent nuclear fuel management
at the SRS. 

3.1.2 Management Plan 

    Figure 3-1 summarizes DOE's overall plan for the interim management of aluminum-clad a
nonaluminum-clad fuels at the SRS.  This flowchart shows actions for all alternatives exce
Action, as explained in Section 3.2.1. 

3.1.2.1 Aluminum-clad Fuels. Depending on the alternative and option selected, DOE could 

(within constraints of mission commitments) consolidate some aluminum-clad fuel in the Rec
Basin for Offsite Fuels to take advantage of this facility's superior water quality and th
aluminum-clad fuel into dry storage, wet storage, or initiate processing (Figure 3-1).  DO
process aluminum-clad fuel without any consolidation work.  Before moving the fuel into dr
storage, DOE would place it in cans.  DOE would hold the canned fuel or the stabilized pro
processing in storage for the 40-year interim management period until it decided their fin
    DOE would place aluminum-clad fuels received by the SRS from other locations in wet or
storage.  DOE could not implement any of the options for aluminum-clad fuels, with the exc
processing using existing SRS capabilities, without a technology development effort. 

3.1.2.2 Nonaluminum-clad Fuels. DOE options for the management of nonaluminum-clad 

fuels at the SRS are somewhat different, in that only dry or wet storage is considered (Fi
The processing of these fuels at the Site is not an option because the SRS does not curren
operational facilities capable of separating these materials.  To improve aluminum-clad fu
DOE could consolidate the nonaluminum-clad fuel inventory in a reactor basin where the mor
resistant stainless steel or Zircaloy cladding would be less susceptible to corrosion.  Th
remain there until DOE built new dry or wet storage facilities.  DOE would then can the fu
move it into the new storage.  DOE would place any nonaluminum-clad fuel received at the S
completion of the new facilities directly into storage.  The fuel would remain in this int
until DOE decided its ultimate disposition. 



  Figure 3-1.  Diagram of how SRS would manage aluminum-clad and nonaluminum-clad fuels.  
available. 

3.2 Description of Alternatives 

3.2.1 Overview 

    Table 3-2 compares actions under each of the five alternatives.  These actions relate 
requirements for transportation, stabilization, facilities, and research and development t
address for each alternative.  Transportation would include onsite movements as well as th
shipment of spent fuel.  The consideration of facilities addresses not only new ones that 
required, but also the use of existing structures and capabilities such as the F- and H-Ar
SRS.  Finally, each alternative would involve some level of research and development on ma
related to spent nuclear fuel interim management (e.g., stabilization, transportation cask
ultimate disposition. 
    Alternative 1 (No Action) addresses only the interim wet storage option, while the ana
Alternatives 2 through 5 considers three options:  dry storage, wet storage, and processin
aluminum-clad fuels and placing the other fuels into storage.  In addition, Alternatives 4
an option for the shipment of spent nuclear fuel off the SRS.  This analytical approach sh
relative impact of viable interim storage technologies for the range of alternatives this 
considering for the SRS.  However, this information is not sufficient to support the selec
specific interim storage technology at the SRS because DOE has not completed site-specific
and development for dry storage and wet storage methods or an evaluation of other processi
In addition, the specific quantities of offsite fuel that DOE would manage are subject to 
selection of an interim storage technology will be the subject of separate NEPA documentat
to the SRS. 
    Figure 3-2 is a matrix showing the types of facilities that would be required for each
and option.  The list includes those facilities already operating at the SRS (e.g., Receiv
Offsite Fuels) as well as potential facilities (e.g., fuel characterization facility).  DO
facilities in its evaluation of the consequences of each alternative, as described in Chap
    The alternatives described below address interim storage to 2035; further treatment of
nuclear fuel would be necessary before DOE obtained a final disposable waste form.  This E
not address this additional treatment.  However, DOE would carry out a full NEPA documenta
any decision on final disposition of spent nuclear fuel. 
Table 3-2.  Actions required under each of the five alternatives at the SRS. 
Alternative             Transportation                        Stabilization               
1. No Action            No shipments to or from the Site.     Place aluminum-clad fuels th
                        Limit onsite transfers to those       are badly corroded and in   
                        required for safe storage.            danger of cladding failure i
                                                              containers and return them t
                                                              wet storage.  
2. Decentralization     Receive about 13.6 MTHM (15.0         Can aluminum-clad fuels and 
                        tons) of aluminum-clad and            place them in wet or dry    
                        nonaluminum-clad fuels.  Limit        storage or process existing 
                        onsite transfers to those required    through F- and H-Canyons.   
                        for safe storage, consolidation,      Can stainless-steel and     
                        and research and development.         Zircaloy fuels and place in 
                        Later relocate fuels to new wet or    or dry storage.             
                        dry storage facility or move                                      
                        aluminum-clad fuels to F- and  
                        H-Canyons for processing.  
3. 1992/1993 Planning   Receive about 16.5 MTHM (18.2         Can aluminum-clad fuels and 
   Basis                tons) of aluminum-clad and            place them in wet or dry    
                        nonaluminum-clad fuels.  Limit        storage or process existing 
                        onsite transfers to those required    through F- and H-Canyons.   
                        for safe storage, consolidation,      Can stainless steel and     
                        and research and development.         Zircaloy fuels and place in 
                        Later relocate fuels to new wet or    or dry storage.             
                        dry storage facility, or move                                     
                        aluminum-clad fuels to F- and H- 
                        Canyon for processing.  
4. Regionalization - A  Receive about 28.7 MTHM (31.6         Can aluminum-clad fuels and 
 (by fuel type at the   tons) of aluminum-clad fuel.          place them in wet or dry    



 SRS)                   Ship to Idaho National                storage; or process existing
                        Engineering Laboratory about          fuel through F- and         
                        21.9 MTHM (24.1 tons) of              H-Canyons.                  
                        stainless steel and Zircaloy fuel.                                
                        Relocate aluminum-clad fuels to                                   
                        Receiving Basin for Offsite                                       
                        Fuels, as necessary; then to new                                  
                        wet or dry storage facilities, or  
                        move aluminum-clad fuels to F-  
                        and H-Canyon for processing.  
4. Regionalization - B  Receive approximately 50.4            Can aluminum-clad fuels and 
 (by location at the    MTHM (55.6 tons) of spent fuel        place them in wet or dry    
 SRS)                   from other locations.  Limit          storage; or process existing
                        onsite transfers to those required    aluminum-clad fuels through 
                        for safe storage, consolidation,      F- and H-Canyons and store  
                        and research and development.         remaining fuel.  Characteriz
                        Relocate fuels to new dry or wet      and can fuel received from  
                        storage facility or move              offsite that is not in a for
                        aluminum-clad fuel to F- and          suitable for direct placemen
                        H-Canyons for processing.             into storage.               
4. Regionalization - B  Move all fuels to new                 Characterize and can all spe
 (by location           characterization facility prior to    fuel prior to shipment.     
 at another site)       shipment offsite.  Ship out about                                 
                        206.3 MTHM (227.4 tons) of                                        
                        spent fuel.                                                       
5. Centralization (at   Receive about 2,535.5 MTHM            Can aluminum-clad fuels and 
   the SRS)             (2,794.9 tons) of spent fuel from     place them in wet or dry    
                        offsite.  Limit onsite transfers to   storage; or process existing
                        those required for safe storage,      aluminum-clad fuels through 
                        consolidation, and research and       F- and H-Canyons and store  
                        development.  Relocate fuels to       remaining fuels.  Characteri
                        new dry or wet storage facility or    and can fuel received from  
                        move aluminum-clad fuel to F-         offsite that is not in a for
                        and H-Canyons for processing.         suitable for direct placemen
                                                              storage.                    
5. Centralization (at   Move all fuels to new                 Characterize and can all spe
   another site)        characterization facility prior to    fuel prior to shipment.     
                        shipment offsite.  Ship out about                                 
                        206.3 MTHM (227.4 tons) of                                        
                        spent fuel.                                                       
                                                                                          

Figure 3-2. Types of facilities required for each alternative. 3.2.2 Alternative 1 - No Action  

3.2.2.1 Overview. This alternative deals only with the minimum actions that DOE would 

deem necessary for the continued safe and secure management of spent nuclear fuel.  It is 
quo condition.  Rather, across its complex of facilities, DOE would maintain spent nuclear
to generation or current storage locations with no shipment between sites.  Facility upgra
replacements and onsite fuel transfers would occur only to support safe and secure interim
DOE would continue existing and new research and development activities for spent fuel int
management.  Stabilization activities would be limited only to those minimum actions requi
spent nuclear fuel safely. 

3.2.2.2 SRS Alternative 1 - Wet Storage. DOE would initiate the various SRS programs 

and activities necessary to obtain optimum use of existing spent nuclear fuel facilities f
storage of existing Site inventories totalling 206.3 metric tons (227.4 tons) of heavy met
the following quantities: 
    -   184.4 MTHM (203.3 tons) of Savannah River Defense Production [highly enriched uran
        (HEU) aluminum-clad fuels], including plutonium target material, and other aluminu
        fuels 
    -   4.6 MTHM (5.1 tons) of commercial spent nuclear fuel (primarily zirconium-clad)  



    -   5.4 MTHM (6.0 tons) of test and experimental reactor stainless steel-clad fuel  
    -   11.9 MTHM (13.1 tons) of test and experimental reactor Zircaloy-clad fuel 
    The goal of this program would be to relocate some aluminum-clad fuels to the Receivin
for Offsite Fuels where precisely maintained water quality would prolong the storage life 
types.  In addition, DOE would relocate a portion of the stainless steel- and Zircaloy-cla
reactor basin, where their more resistant cladding would maintain fuel containment for an 
period.  These actions would be accomplished within the constraints of mission requirement
    The following describes one method that could be employed to improve the storage of 
aluminum-clad fuel.  Variations of this plan that would involve only the use of existing s
are also possible. 
    -   Select a reactor basin for upgrading and for the interim storage of SNF. 
    -   Relocate aluminum-clad fuels from the selected reactor basin to other onsite basin
        cleaning and repair of the basin chosen for upgrade to improve water quality. 
    -   Consolidate fuels in the Receiving Basin for Offsite Fuels to the extent possible.
    -   After cleaning and renovating the selected reactor basin, move a portion of the st
        and Zircaloy-clad fuel assemblies now at the Receiving Basin for Offsite Fuels to 
        renovated reactor basin. 
    -   Move the aluminum-clad fuels temporarily stored at other locations to the Receivin
        for Offsite Fuels or the renovated reactor basin. 
    DOE will continue to place heavily corroded aluminum-clad fuel elements that could be 
danger of cladding failure into containers in the wet pool as required to minimize any spr
materials throughout the pool.  This action would be much simpler than canning the element
would occur under the other alternatives. 
    This alternative would require no new facilities.  DOE would continue existing spent n
fuel-related research and development. 

3.2.3 Alternative 2 - Decentralization 

3.2.3.1 Overview. Under this alternative, DOE would maintain existing spent nuclear fuel in 

storage at the current locations, and the SRS would receive some shipments of university f
foreign fuel.  This alternative differs from the No Action alternative by allowing signifi
development and upgrades.  DOE could transport fuel on the Site for safety, fuel considera
research and development activities.  In addition, DOE could undertake actions it deemed d
though not essential, for safety and could perform spent nuclear fuel processing, treatmen
and development. 

3.2.3.2 SRS Options 2a, 2b, and 2c. DOE analyzed three options specific to the SRS for 

this alternative:  Option 2a deals with dry storage, Option 2b deals with wet storage, and
involves processing existing SRS aluminum-clad spent nuclear fuel and storing the remainin
The amount of spent fuel that the SRS would manage includes its current inventory, as desc
above for Alternative 1, plus:  
    -   11.0 MTHM (12.0 tons) of aluminum-clad fuel 
    -   1.1 MTHM (1.2 tons) of stainless steel-clad fuel 
    -   0.7 MTHM (0.8 ton) of Zircaloy-clad fuel 
    -   0.8 MTHM (0.9 ton) of other experimental fuel 
      Under this alternative, SRS would manage a total of about 219.9 MTHM (242.4 tons) of
nuclear fuel.  The SRS would receive spent fuel from research reactors as existing storage
as new storage was constructed.   

3.2.3.2.1 Option 2a - Dry Storage - Under this option, DOE would store existing SRS 

inventories in wet pools while developing the technology and constructing the necessary fa
examine, characterize, and can the fuels and transfer them to a new dry storage vault to a
treatment for final disposition. 
The SRS would proceed with the fuel rearrangement plan described 
above for Alternative 1 to provide acceptable storage conditions to minimize failures of t
aluminum-clad material before its placement in a dry-storage container. 
    Placement in a dry-storage facility would require a technology development program int
capabilities to examine, characterize, and can aluminum-clad fuel elements before placing 
vault.  In addition, the SRS would investigate technologies for the ultimate disposition o
fuel.  In addition to a dry storage facility, the SRS would build new fuel receiving, char



and dry canning facilities. 
   

3.2.3.2.2 Option 2b - Wet Storage - Under this option, DOE could rearrange existing 

spent nuclear fuel as described above for Alternative 1 to provide interim wet storage cap
constructing new facilities. 
SRS could also modify this rearrangement plan to accept shipments of 
spent fuel from offsite and place them directly into the Receiving Basin for Offsite Fuels
circumstances warrant.  The new wet storage facilities required under this option would in
capability to examine and characterize fuels and to can deteriorating fuels in a stainless
for placement in the new pool.  DOE would move all fuel to the new storage pool once it wa
complete.  SRS would build new fuel receiving, characterization, and wet-canning facilitie
a new wet storage pool.  SRS would investigate technologies for the ultimate disposition o
nuclear fuel. 

3.2.3.2.3 Option 2c - Processing and Storage - Under this option, SRS would 

process existing aluminum-clad spent nuclear fuel to consolidate and stabilize the nuclear
storage in vaults, and would place the stainless steel- and Zircaloy-clad fuel and new rec
aluminum-clad fuel in dry storage. 
The fuel would remain in the current wet pools while awaiting 
processing or the construction of new dry storage facilities.  DOE would use existing F- a
facilities to process the aluminum-clad fuel to safe, stable, consolidated forms. 
   
    The new facilities that the SRS would require under this option would be similar to th
described for dry storage (Option 2a), except they would be much smaller because the amoun
to be stored would be small:  only about 11.0 MTHM (12.0 tons) of aluminum-clad and about 
MTHM (27.0 tons) of nonaluminum-clad fuel. 
    The SRS would investigate technologies required for the ultimate disposition of spent 

3.2.4 Alternative 3 - 1992/1993 Planning Basis 

3.2.4.1 Overview. This alternative assumes the continued transportation, receipt, processing, 

and storage of spent nuclear fuel.  Foreign and university research reactor spent nuclear 
sent to the INEL and the SRS.  DOE would assess the construction of new facilities require
accommodate current and projected spent nuclear fuel storage requirements.  This alternati
include activities related to the treatment of spent nuclear fuel, including research and 
and pilot programs to support future decisions on its ultimate disposition. 

3.2.4.2 SRS Options 3a, 3b, and 3c. DOE analyzed the same three options for this 

alternative as for Alternative 2:  dry storage (Option 3a), wet storage (Option 3b), and t
of existing SRS aluminum-clad fuel and storing the remaining fuel (Option 3c).  The quanti
would be somewhat greater than those for Alternative 2 because the options assume that the
would manage its present inventory (see Alternative 1) plus approximately: 
    -   13.7 MTHM (15.1 tons) of aluminum-clad fuel 
    -   1.3 MTHM (1.4 tons) of stainless steel-clad fuel 
    -   0.7 MTHM (0.8 ton) of Zircaloy-clad fuel 
    -   0.8 MTHM (0.9 ton) of other experimental fuel 
    -   a small amount (<0.1 ton) of commercial nonaluminum-clad fuel 
    The total spent nuclear fuel managed would equal about 222.8 MTHM (245.6 tons).  The S
would receive shipments of fuel from other locations as existing space allowed and as new 
were completed. 

3.2.4.2.1 Option 3a - Dry Storage - The Site would store current inventories in 

existing wet pools while developing technology and constructing facilities necessary to ex
characterize, and can the fuels and transfer them to a new dry storage vault to await trea
disposition. 
    The actions that SRS would undertake under this option and the new facilities to be co



would be the same as those described for Option 2a - Dry Storage under Alternative 2 
(Decentralization) in Section 3.2.3.2.1. 

3.2.4.2.2 Option 3b - Wet Storage - DOE could rearrange existing spent nuclear fuel 

as described in Alternative 1 above to provide interim wet storage capacity while building
facilities. 
The Site could also accept new shipments directly into the Receiving Basin for Offsite 
Fuels, as required.  The actions that SRS would undertake under this option, and the new f
be constructed, would be the same as those described for Option 2b - Wet Storage under Alt
(Decentralization) in Section 3.2.3.2.2. 

3.2.4.2.3 Option 3c - Processing and Storage - Under this option, the SRS would 

process existing aluminum-clad spent nuclear fuel and would place the stainless steel- and
clad fuel and new receipts of aluminum-clad fuel in storage as described for Option 2c - P
under Alternative 2 (Decentralization) in Section 3. 
2.3.2.3.  The requirements for new facilities and for 
technology development would also be the same. 

3.2.5 Alternative 4 - Regionalization 

3.2.5.1 Overview. This alternative has two subalternatives. The first (Regionalization A) 

would involve the distribution of existing and new spent nuclear fuel among DOE sites base
primarily on the similarity of fuel type, although DOE would also consider transport dista
available processing capabilities, available storage capabilities, or a combination of the
Under this subalternative, SRS would receive all aluminum-clad fuel and would transfer its
inventory of stainless steel- and Zircaloy-clad fuel to another DOE site.  The SRS would m
total of about 213.1 MTHM (234.9 tons) of spent fuel under the Regionalization A subaltern
    The second subalternative (Regionalization B) would require DOE to consolidate all exi
new spent fuel at two sites - one to the east of the Mississippi River and one to the west
depending on the location or generation site of the fuel.  Under this alternative, the SRS
receive all spent nuclear fuel in the east [approximately 256.6 MTHM (282.9 tons)] or ship
inventory offsite to the Oak Ridge Reservation in Tennessee.  An additional option if SRS 
the Eastern Regional Site is for DOE to construct an Expended Core Facility at the SRS to 
some Naval fuel.  This option is described in Appendix D of Volume 1 of this EIS. 
    Under either subalternative, DOE would undertake facility upgrades, replacements, and 
as appropriate.  This alternative would include research and development and pilot program
current management and future decisions on spent fuel disposition. 

3.2.5.2 SRS Options 4a, 4b, and 4c (Regionalization A). DOE analyzed three options 

for the regionalization of fuels by fuel type:  dry storage (Option 4a), wet storage (Opti
processing of existing SRS aluminum-clad fuels and storing the remaining fuel (Option 4c).
subalternative assumes that the SRS would manage: 
    -  Its current inventory of 184.4 MTHM (203.3 tons) of aluminum-clad fuels, plus 
    -  Approximately 28.7 MTHM (31.6 tons) of research reactor aluminum-clad fuel from oth
       sites 
    The SRS would ship to the Idaho National Engineering Laboratory approximately: 
    -  5.4 MTHM (6.0 tons) of stainless steel-clad fuel 
    -  4.6 MTHM (5.1 tons) of commercial nonaluminum-clad fuel 
    -  11.9 MTHM (13.1 tons) of Zircaloy-clad spent fuel 
    DOE would manage a total of about 213.1 MTHM (234.9 tons) of spent nuclear fuel at the
under this subalternative.  The site would receive shipments from other locations as exist
became available and as it shipped the nonaluminum-clad fuel. 

3.2.5.2.1 Option 4a - Dry Storage - The actions that the SRS would undertake under 

this option, and the new facilities to be constructed, would be the same as for those desc
Option 2a - Dry Storage under Alternative 2 (Decentralization) in Section 3. 
2.3.2.1. 



    This option would require an extensive research and development program into capabilit
examine, characterize, and can the SRS aluminum-clad fuel for dry storage. 

3.2.5.2.2 Option 4b - Wet Storage - The SRS would carry out the same actions and 

construct the same types of facilities under this option as it would for Option 2b - Wet S
Alternative 2 (Decentralization) as described in Section 3. 
2.3.2.2.  Research and development activities 
would also be similar to those conducted under this Decentralization alternative, except t
not perform studies on nonaluminum-clad fuels. 

3.2.5.2.3 Option 4c - Processing and Storage - Under this option, the SRS would 

process the existing aluminum-clad fuel as described for Option 2c - under Alternative 2 
(Decentralization) and place the aluminum-clad fuel received from offsite into wet storage
The 
requirements for new construction would be different than in Option 2c, in that dry storag
would not be required because the nonaluminum-clad fuels would be shipped off the site.  T
amount of aluminum-clad fuel to be received could be more readily stored in pools rather t
developing new dry storage.  Therefore, Option 4c would require DOE to construct a new fue
receiving, wet canning and wet storage facility to manage the fuel received after the majo
operations are completed.  These facilities would be much smaller than those required for 
alternatives. 

3.2.5.3 SRS Options 4d, 4e, 4f, and 4g (Regionalization B). DOE analyzed the same 

three options for the regionalization of spent fuel on the basis of geographic location as
alternatives:  dry storage (Option 4d), wet storage (Option 4e), and processing of existin
aluminum-clad fuel and storing the remaining fuel (Option 4f).  In addition, it assessed t
shipping all SRS inventory offsite (Option 4g). 
    The amount of material that the SRS would manage if all the spent fuel in the East wer
to the Site would total about 256.6 MTHM (282.9 tons).  This would include the current SRS
inventory of about 206.3 MTHM (227.4 tons) as detailed in Section 3.2.2 plus: 
    -  19.9 MTHM (21.9 tons) of aluminum-clad fuel 
    -  26.7 MTHM (29.4 tons) of commercial nonaluminum-clad fuel 
    -  1.0 MTHM (1.1 ton) of stainless steel-clad fuel 
    -  1.3 MTHM (1.4 tons) of experimental Zircaloy-clad fuel 
    -  1.4 MTHM (1.5 tons) of other experimental fuel 
    The activities that DOE would have to undertake at the SRS, and the facilities that it
to build, under the dry storage, wet storage, or processing options would be very similar 
required for the Decentralization alternative (Section 3.2.3).  The difference would be th
the storage facilities would be somewhat greater because the amount of fuel to be managed 
larger [256.6 MTHM (282.9 tons) versus 219.9 MTHM (242.4 tons)].  In addition, DOE would 
conduct additional research and development on the other fuel types that SRS would manage 
these options. 

3.2.5.3.1 Option 4d - Dry Storage - The actions that the SRS would undertake under 

this option, and the new facilities to be constructed, would be similar to those described
Option 2a - Dry Storage under Alternative 2 (Decentralization) in Section 3. 
2.3.2.1.  This option 
would require an extensive research and development program into capabilities to examine,
characterize, and can the SRS aluminum-clad fuel for dry storage. 

3.2.5.3.2 Option 4e - Wet Storage - The SRS would carry out the same actions and 

construct the same types of facilities under this option as it would for Option 2b - Wet S
Alternative 2 (Decentralization) as described in Section 3. 
2.3.2.2.  Research and development activities 
would also be similar to those conducted under this Decentralization alternative. 

3.2.5.3.3 Option 4f - Processing and Storage - Under this option, the SRS would



process the existing aluminum-clad fuel and place nonaluminum-clad fuel and aluminum-clad 
received from offsite in dry storage as described for Option 2c - Processing with storage 
Alternative 2 (Decentralization). 
The requirements for new facilities and for research and development 
would also be similar. 

3.2.5.3.4 Option 4g - Shipment Off the Site - Under this option, the SRS would ship 

its current inventory of about 206. 
3 MTHM (227.4 tons) to the Oak Ridge Reservation.  The activities 
and facilities required for this option are the same as those described below for Option 5
Centralization alternative (Section 3.2.6.2.4). 

3.2.6 Alternative 5 - Centralization 

3.2.6.1 Overview. Under this alternative, DOE would collect all current and future spent 

nuclear fuel inventories from DOE sites, the Navy, and other sources at a single location 
management until final disposition.  DOE would construct new facilities at the centralized
accommodate the increased inventories.  The originating sites would characterize and stabi
spent nuclear fuel before shipping.  They would then close their spent fuel facilities.  T
would include the centralization of activities related to the treatment of spent nuclear f
research and development and pilot programs to support future decisions on its disposition

3.2.6.2 SRS Options 5a, 5b, 5c, and 5d. DOE analyzed four options for this alternative.  

Three deal with shipping all DOE spent nuclear fuel to the SRS for disposition and managem
dry storage (Option 5a), wet storage (Option 5b), or by processing existing aluminum-clad 
storing the remaining fuel (Option 5c).  The fourth case involves the shipment of all SRS 
Site to another location (Option 5d).  Options 5a, 5b, and 5c concern the following fuels:
    - 65.2 MTHM (71.7 tons) of naval fuel 
    - 213.1 MTHM (234.9 tons) of aluminum-clad fuel 
    - 2103.2 MTHM (2,318.4 tons) of Hanford defense fuel 
    - 27.6 MTHM (30.4 tons) of graphite fuel 
    - 156.5 MTHM (172.5 tons) of commercial nonaluminum-clad fuel 
    - 96.5 MTHM (106.4 tons) of experimental stainless steel-clad fuel 
    - 78.0 MTHM (86.0 tons) of Zircaloy-clad fuel 
    - 1.7 MTHM (1.9 tons) of other fuel types 
    DOE would manage a total of about 2,741.8 MTHM (3,022.3 tons) of spent nuclear fuel at
SRS under the first three options.  Options 5a and 5b would involve storing all the fuel o
Option 5c would require processing the existing aluminum-clad fuel [184.4 MTHM (203.3 tons
placing the remaining nonaluminum-clad SRS fuels and all fuel received from other location
[2,557.4 MTHM (2,819.0 tons)] into dry storage.  The SRS could accept shipments from offsi
sources and place them in storage as it built new facilities and transferred the onsite in
    Under Option 5d, shipments leaving the Site would amount to about 206.3 MTHM (227.4 to
which is equal to the inventory of spent nuclear fuel at the SRS under Alternative 1. 

3.2.6.2.1 Option 5a - Dry Storage - The actions that the SRS would undertake under 

this option would be the same as those described for Option 2a - Dry Storage under Alterna
(Decentralization) in Section 3. 
2.3.2.1.  However, the number and size of the new facilities needed to 
implement this centralization option would be much greater because of the larger volume of
the Site would manage.  In addition, DOE would have to build a new Expended Core Facility 
SRS to examine and characterize the naval fuels. 
    This option would require an extensive research and development program into capabilit
examine, characterize, and can SRS and other fuel types before their placement in a dry st
DOE would also carry out research and development into other aspects of the management of 
spent fuels, including those related to its ultimate disposition. 

3.2.6.2.2 Option 5b - Wet Storage - Under this option, DOE would undertake actions



similar to those described in Section 3. 
2.3.2.2 for Option 2b - Wet Storage under Alternative 2.  As 
with Option 5a (Dry Storage), the SRS would have to build major new facilities to manage t
volume of fuel it would receive.  DOE would also have to build a new Expended Core Facilit
SRS.  Research and development would be greatly expanded as well. 

3.2.6.2.3 Option 5c - Processing and Storage - DOE would process the current 

inventory of aluminum-clad spent fuel under this option in the same manner as described fo
alternatives. 
All other fuel onsite and all fuel received from elsewhere would be canned and placed in 
new dry storage facilities.  The SRS would shut down the F- and H-Area separations facilit
processing the existing inventory of aluminum-clad fuel.  Thereafter, any aluminum-clad fu
the SRS would be placed in dry storage. 
    This option would require major new facilities, including a new Expended Core Facility
would also conduct extensive research and development in spent fuel management.   

3.2.6.2.4 Option 5d - Shipment Off the Site - DOE would consolidate and prepare 

all spent nuclear fuel on the SRS for shipment to another DOE site; this would require the
of a new fuel characterization facility. 
Some fuels could require canning before shipment.  SRS would 
use existing facilities to accomplish this.  DOE would then close all SRS spent nuclear fu
facilities. 
    DOE would conduct research and development into methods of stabilizing, canning, and 
transporting aluminum-clad fuels, particularly that which is corroded or otherwise degrade

3.3 Comparison of Alternatives 

  
    Table 3-3 summarizes the environmental consequences of the five alternatives.  Chapter
presents detailed descriptions of these consequences. 
    In general, the levels of impacts associated with Alternatives 1 through 4 would be si
because the amounts of spent nuclear fuel that DOE would manage at the SRS under these cas
would be approximately the same [e.g., about 206 to 257 MTHM (227 to 283 tons)] and activi
would extend throughout the full 40-year management period.  The lowest level of impact at
would occur under Option 4g or Option 5d (Regionalization or Centralization at another sit
DOE would ship the SRS spent fuel off the Site well before the management period ended in 
Alternative 5, under which DOE would ship all spent nuclear fuel to the SRS, would result 
greatest onsite impacts; the Site would have to manage approximately 2,741.8 MTHM (3,022.3
of spent fuel. 
Table 3-3.  Comparison of impacts for the five alternatives. 
                          ALTERNATIVE 1 - NO ACTION 
                                             Option 1  
                                            Wet Storage  
Land Use                   No new facilities would be required.  
Socioeconomics             No new operations jobs and only about 50 construction  
                           jobs would be created.  
Cultural Resources         No new construction would be carried out.  No impacts  
                           are anticipated.  
Aesthetics and             Facilities are in an existing industrial area not  
Scenic Resources           visible from public access roads or from off the Site.   
                           No impacts are anticipated.  Emissions would not impact  
                           visibility.  
Geology                    No minerals of economic value are in affected area.  No  
                           impacts are anticipated.  
Air Resources              Emissions of criteria air pollutants and toxic air  
                           pollutants would be only a small fraction of air quality  
                           standards.  
Water Resources            This option would not require use of additional surface  
                           water beyond the 75.7 billion liters (20 billion  
                           gallons) per year that the SRS withdraws at present.  
                             



                           This option would not require withdrawals of additional  
                           groundwater beyond the 14.0 billion liters (3.7 billion  
                           gallons) per year the SRS uses.  Activities related to  
                           this option currently use about 35.1 million liters (9.3  
                           million gallons) of groundwater per year.  Impacts would  
                           be minimal.  
                             
                           No perennial streams or other surface waters would be  
                           affected.  
                             
                           Accidental releases could contaminate shallow  
                           groundwater that is not a source for drinking water or  
                           domestic use.  Releases would not affect surface streams  
                           or drinking water aquifers.  
Ecological                 Minor disturbance of wildlife due to traffic would  
Resources                  occur.  
                             
                           No wetlands or threatened or endangered species would be  
                           affected.  
Noise                      The only noise experienced by offsite populations would  
                           be generated by employee traffic and by truck and rail  
                           deliveries.  There would be no change in traffic noise  
                           impacts.  
Traffic and                This option would not increase site traffic.  
Transportation               
                           Number of LCFf, normal transport:  
                            Worker: 6.0 x 10-4  
                            Public: 7.0 x 10-5  
Occupational and           Maximum LCFf probabilities:  
Public Health and           Worker: 4 x 10-5  
Safety                      Offsite population: 4 x 10-14 (air)  
(Radiological)                                      1 x 10-14 (water)  
                             
                           Annual LCFf incidences:  
                            Worker: 8 x 10-5  
                            Offsite population: 2 x 10-9  
                             
                             
Table 3-3.  (continued).  
                                             Option 1  
                                            Wet Storage  
Occupational and           Hazard index:  
Public Health and           Worker: 2 x 10-6  
Safety                      Maximally exposed individual: 2 x 10-7  
(Nonradiological) 
Utilities and              Minimal changes in demand for electricity, steam,  
Energy                     domestic water and wastewater treatment would occur.   
                           Current SRS capacities are adequate for these additions.   
                           Impacts would be minimal.  
Materials and Waste        Annual average volume of waste generated (cubic  
Management                 meters)b:  
                            LLW: 400  
                            TRU: 17  
                            HLW: 0.4  
                             
                           No impact on site waste management capacities.  
Accidentsc                 Greatest point estimate of riskd:  
                            Worker: Data not calculatede  
                            Colocated worker: 7.7 x 10-7  
                            Maximally exposed individual: 1.6 x 10-7  
                            Offsite population: 1.4 x 10-3 
a.     Not applicable. 
       b. LLW = low-level waste; TRU = transuranic waste; HLW = high-level 
          waste. 
          c. Data is provided as adjusted point estimates of risk by receptor group 



             to demonstrate a relative comparison of each alternative on an option- 
             by-option basis.  The adjusted values were taken from Tables 5-27 
             through 5-29. 
             d. Units for adjusted point estimates of risk are given in terms of 
                potential fatal cancers per year. 
                e. The safety analysis reports from which information was extracted were 
                   written before issuance of DOE Order 5480.23; previous orders did not 
                   require the inclusion of workers. 
                   f. LCF = latent cancer fatalities. 
                       
Table 3-3.  (continued). 
                       ALTERNATIVE 2 - DECENTRALIZATION 
                Option 2a             Option 2b             Option 2c  
                Dry Storage           Wet Storage           Processing  
Land Use        Most new              Same as Option 2a.    Same as Option 2a.  
                construction would  
                be in parts of F-  
                and H-Areas already  
                dedicated to  
                industrial use.   
                Impacts would be  
                minimal.  
Socioeconomic   Operations jobs       Same as Option 2a.    Operations jobs  
s               would be filled by                          would be filled by  
                current employees.                          current employees.   
                A maximum of about                          A maximum of about  
                600 construction                            550 construction  
                jobs would be                               jobs would be  
                created.                                    created.  
Cultural        Same as Option 1.     Same as Option 1.     Same as Option 1.  
Resources 
Aesthetics      Same as Option 1.     Same as Option 1.     Same as Option 1.  
and Scenic  
Resources 
Geology         Same as Option 1.     Same as Option 1.     Same as Option 1.  
Air Resources   Same as Option 1.     Same as Option 1.     Same as Option 1.  
Water           New withdrawals of    New withdrawals of    New withdrawals of  
Resources       approximately 6.1     approximately 7.2     approximately 311  
                million liters (1.6   million liters (1.9   million liters  
                million gallons)      million gallons)      (82.2 million  
                per year of cooling   per year of cooling   gallons) per year  
                water from Savannah   water from Savannah   of cooling water  
                River would be        River would be        from Savannah  
                required.  Impacts    required.  Impacts    River would be  
                would be minimal.     would be minimal.     required.    
                                                            Impacts would be  
                                      Additional            minimal.  
                Additional            groundwater             
                groundwater           withdrawals would     Same as Option 2a.  
                withdrawals would     total about             
                total about           50.6 million liters     
                48.7 million liters   (13.4 million           
                (12.9 million         gallons) per year.      
                gallons) per year.    Impacts would be        
                Impacts would be      minimal.              No perennial  
                minimal.                                    streams or other  
                                      No perennial          surface waters  
                No perennial          streams or other      would be affected.  
                streams or other      surface waters          
                surface waters        would be affected.    Accidental  
                would be affected.                          releases could  
                                      Accidental releases   contaminate  
                Accidental releases   could contaminate     shallow  
                could contaminate     shallow groundwater   groundwater that  
                shallow groundwater   that is not used as   is not used as a  



                that is not used as   a source for          source for  
                a source for          drinking water or     drinking water or  
                drinking water or     domestic use.         domestic use.   
                domestic use.         Releases would not    Releases would not  
                Releases would not    affect surface        affect surface  
                affect surface        streams or drinking   streams or  
                streams or drinking   water aquifers.       drinking water  
                water aquifers.                             aquifers. 
Table 3-3.  (continued). 
               Option 2a              Option 2b              Option 2c   
               Dry Storage            Wet Storage            Processing  
Ecological     Small increase in      Same as Option 2a.     Small increases in  
Resources      traffic would cause                           traffic would cause  
               slight increase in                            small increase in  
               road kills and in                             road kills and in  
               disturbance of                                disturbance of  
               wildlife due to                               wildlife due to  
               noise.  Impacts        Same as Option 2a.     noise.  Impacts  
               would be minimal.                             would be minimal.  
                                                               
               No wetlands or                                Same as Option 2a.  
               threatened or  
               endangered species  
               would be affected.  
Noise          Only noise             Same as Option 2a.     Same as Option 2a.  
               experienced by  
               communities would be  
               generated by  
               employee traffic and  
               by truck and rail  
               deliveries.  
                 
               Changes in traffic  
               levels are expected  
               to result in only  
               very small changes  
               in noise impacts.  
Traffic and    This option would      Same as Option 2a.     This option would  
Transportati   increase site                                 increase site  
on             traffic slightly.                             traffic slightly.  
                                                               
               Number of LCFg,                               Number of LCFg,  
               normal transport:                             normal transport:  
                Worker: 1.0 x 10-3                            Worker: 2.1 x 10-4  
                Public: 1.2 x 10-4                            Public: 1.9 x 10-5  
Occupational   Maximum LCFg           Maximum LCFg           Maximum LCFg  
and Public     probabilities:         probabilities:         probabilities:  
Health and      Worker: 3 x 10-5       Worker: 4 x 10-5       Worker: 6 x 10-5  
Safety          Offsite population:    Offsite                Offsite  
(Radiologica      4 x 10-14 (air)     population:            population:  
l)                1 x 10-14 (water)      5 x 10-14 (air)        2 x 10-7 (air)  
                                         2 x 10-14 (water)      6 x 10-8 (water)  
               Annual LCFg                                     
               incidences:            Annual LCFg            Annual LCFg  
                Worker: 7 x 10-5      incidences:            incidences:  
                Offsite population:    Worker: 8 x 10-5       Worker: 3 x 10-2  
               2 x 10-9                Offsite                Offsite  
                                      population: 2 x 10-9   population: 8 x 10-3  
Occupational   Same as Option 1.      Same as Option 1.      Hazard index:  
and Public                                                    Worker: 6 x 10-3  
Health and                                                    Maximally exposed  
Safety                                                         individual: 5 x  
(Nonradiolog                                                 10-4  
ical) 
Utilities      Requirements would     Same as Option 2a.     Very similar to  



and Energy     increase 3 to 7                               Option 2a.  
               percent above  
               present levels.   
               Current SRS  
               capacities are  
               adequate for these  
               increases.  
Materials      Annual average         Same as Option 2a.     Annual average  
and Waste      volume of waste                               volume of waste  
Management     generated (cubic                              generated (cubic  
               meters)b:                                     meters)b:  
                LLW: 400                                      LLW: 800  
                TRU: 18                                       TRU: 19  
                HLW: 0.4                                      HLW: 2.3c  
                                                               
               No impact on site                             No impact on site  
               capacities.                                   capacities. 
Table 3-3.  (continued). 
               Option 2a              Option 2b              Option 2c   
               Dry Storage            Wet Storage            Processing  
Accidentsd     Greatest point         Greatest point         Greatest point  
               estimate of riske:     estimate of riske:     estimate of riske:  
                Worker: Data not       Worker: Data not       Worker: Data not  
               calculatedf            calculatedf            calculatedf  
                Colocated worker:      Colocated worker:      Colocated worker:  
               1.6 x 10-6             1.7 x 10-6             7.7 x 10-7  
                Maximally exposed      Maximally exposed      Maximally exposed  
               individual:            individual:              individual: 1.6 x  
                 3.3 x 10-7             3.5 x 10-7           10-7  
                Offsite population:    Offsite                Offsite  
               2.8 x 10-3             population: 3.0 x      population: 1.4 x  
                                      10-3                   10-3 
a.     NA = not applicable. 
       b. LLW = low-level waste; TRU = transuranic waste; HLW = high-level 
          waste. 
          c. High-level waste will be generated only during approximately the first 
             10 years. 
             d. Data is provided as adjusted point estimates of risk by receptor group 
                to demonstrate a relative comparison of each alternative on an option- 
                by-option basis.  The adjusted values were taken from Tables 5-27 
                through 5-29. 
                e. Units for adjusted point estimates of risk are given in terms of 
                   potential fatal cancers per year. 
                   f. The safety analysis reports from which information was extracted wer
                      written before issuance of DOE Order 5480.23; previous orders did no
                      require the inclusion of workers. 
                      g. LCF = latent cancer fatalities. 
                          
Table 3-3.  (continued). 
                   ALTERNATIVE 3 - 1992/1993 PLANNING BASIS 
               Option 3a             Option 3b              Option 3c  
               Dry Storage           Wet Storage            Processing  
Land Use       Same as Option 2a.    Same as Option 2a.     Same as Option 2a.  
Socioeconomi   Same as Option 2a.    Operations jobs        Same as Option 2c.  
cs                                   would be filled by  
                                     current employees.   
                                     A maximum of about  
                                     650 construction  
                                     jobs would be  
                                     created.  
Cultural       Same as Option 1.     Same as Option 1.      Same as Option 1.  
Resources 
Aesthetics     Same as Option 1.     Same as Option 1.      Same as Option 1.  
and Scenic  
Resources 



Geology        Same as Option 1.     Same as Option 1.      Same as Option 1.  
Air            Same as Option 1.     Same as Option 1.      Same as Option 1.  
Resources 
Water          Same as Option 2a.    Same as Option 2b.     Same as Option 2c.  
Resources 
Ecological     Same as Option 2a.    Same as Option 2a.     Same as Option 2c.  
Resources 
Noise          Same as Option 2a.    Same as Option 2a.     Same as Option 2a.  
Traffic and    Same as Option 2a.    Same as Option 2a.     Same as Option 2c.  
Transportati  
on 
Occupational   Same as Option 2a.    Same as Option 2b.     Same as Option 2c.  
and Public  
Health and  
Safety  
(Radiologica  
l) 
Occupational   Same as Option 1.     Same as Option 1.      Same as Option 2c.  
and Public  
Health and  
Safety  
(Nonradiolog  
ical) 
Utilities      Same as Option 2a.    Same as Option 2a.     Very similar to  
and Energy                                                  Option 2a.  
Materials      Same as Option 2a.    Same as Option 2a.     Annual average  
and Waste                                                   volume of waste  
Management                                                  generated (cubic  
                                                            meters)a:  
                                                             LLW:  750  
                                                             TRU:  19  
                                                             HLW:  1.7b  
                                                              
                                                            No impact on site  
                                                            capacities.  
Accidentsc     Greatest point        Same as Option 3a.     Greatest point  
               estimate of riskd:                           estimate of riskd:  
                Worker: Data not                             Worker:  Data not  
               calculatede                                  calculatede  
                Colocated worker:                            Colocated worker:  
               1.9 x 10-6                                   1.1 x 10-6  
                Maximally exposed                            Maximally exposed  
               individual:                                  individual:  
                 4.0 x 10-7                                   2.3 x 10-7  
                Offsite                                      Offsite  
               population: 3.4 x                            population:  2.0 x  
               10-3                                         10-3 
a.     LLW = low-level waste; TRU = transuranic waste; HLW = high-level 
       waste. 
       b. High-level waste will be generated only during approximately the first 
          10 years. 
          c. Data is provided as adjusted point estimates of risk by receptor group 
             to demonstrate a relative comparison of each alternative on an option- 
             by-option basis.  The adjusted values were taken from Tables 5-27 
             through 5-29. 
             d. Units for adjusted point estimates of risk are given in terms of 
                potential fatal cancers per year. 
                e. The safety analysis reports from which information was extracted were 
                   written before issuance of DOE Order 5480.23; previous orders did not 
                   require the inclusion of workers. 
                    
Table 3-3.  (continued). 
               ALTERNATIVE 4 - REGIONALIZATION A (By Fuel Type) 
             Option 4a             Option 4b              Option 4c  
             Dry Storage           Wet Storage            Processing  



Land Use     Same as Option 2a.    Same as Option 2a.     Same as Option 2a.  
Socioeconom  Same as Option 3b.    Same as Option 3b.     Same as Option 2c.  
ics 
Cultural     Same as Option 1.     Same as Option 1.      Same as Option 1.  
Resources 
Aesthetics   Same as Option 1.     Same as Option 1.      Same as Option 1.  
and Scenic  
Resources 
Geology      Same as Option 1.     Same as Option 1.      Same as Option 1.  
Air          Same as Option 1.     Same as Option 1.      Same as Option 1.  
Resources 
Water        Same as Option 2a.    Same as Option 2b.     Very similar to  
Resources                                                 Option 2c.  
Ecological   Same as Option 2a.    Same as Option 2a.     Same as Option 2c.  
Resources 
Noise        Same as Option 2a.    Same as Option 2a.     Same as Option 2a.  
Traffic and  Same as Option 2a.    Same as Option 2a.     Same as Option 2c.  
Transportat  
ion 
Occupationa  Same as Option 2a.    Same as Option 2b.     Maximum LCFa  
l and                                                     probabilities:  
Public                                                     Same as Option 2c.  
Health and                                                  
Safety                                                    Annual LCFa  
(Radiologic                                               incidences:  
al)                                                         Worker: 3 x 10-2  
                                                            Offsite  
                                                          population: 9 x 10-3  
Occupationa  Same as Option 1.     Same as Option 1.      Same as Option 2c.  
l and  
Public  
Health and  
Safety  
(Nonradiolo  
gical) 
Utilities    Very similar to       Same as Option 2a.     Very similar to  
and Energy   Option 2a.                                   Option 2a.  
Materials    Same as Option 1.     Same as Option 1.      Annual average  
and Waste                                                 volume of waste  
Management                                                generated (cubic  
                                                          meters)b:  
                                                           LLW:  790  
                                                           TRU:  18  
                                                           HLW:  2.3c  
                                                            
                                                          No impact on site  
                                                          capacities.  
Table 3-3.  (continued). 
             Option 4a             Option 4b              Option 4c  
             Dry Storage           Wet Storage            Processing  
Accidentsd   Greatest point        Same as Option 3a.     Greatest point  
             estimate of riske:                           estimate of riske:  
              Worker: Data not                             Worker: Data not  
             calculatedf                                  calculatedf  
              Colocated worker:                            Colocated worker:  
             2.1 x 10-6                                   1.3 x 10-6  
              Maximally exposed                            Maximally exposed  
             individual:                                  individual:  
               4.4 x 10-7                                   2.8 x 10-7  
              Offsite population:                          Offsite population:  
             3.7 x 10-3                                   2.4 x 10-3 
a.     LCF = latent cancer fatalities. 
       b. LLW = low-level waste; TRU = transuranic waste; HLW = high-level 
          waste. 
          c. High-level waste will be generated only during approximately the first 



             10 years. 
             d. Data is provided as adjusted point estimates of risk by receptor group 
                to demonstrate a relative comparison of each alternative on an option- 
                by-option basis.  The adjusted values were taken from Tables 5-27 
                through 5-29. 
                e. Units for adjusted point estimates of risk are given in terms of 
                   potential fatal cancers per year. 
                   f. The safety analysis reports from which information was extracted wer
                      written before issuance of DOE Order 5480.23; previous orders did no
                      require the inclusion of workers. 
                       
Table 3-3.  (continued). 
               ALTERNATIVE 4 - REGIONALIZATION B (By Location)a 
             Option 4d             Option 4e               Option 4f  
             Dry Storage           Wet Storage             Processing  
Land Use     Same as Option 2a.    Same as Option 2a.      Same as Option 2a.  
Socioeconom  Operations jobs       Operations jobs         Same as Option 3b.  
ics          would be filled by    would be filled by  
             current employees.    current employees.  
                                     
             A maximum of about    A maximum of about  
             700 construction      800 construction  
             jobs would be         jobs would be  
             created.              created.  
Cultural     Same as Option 1.     Same as Option 1.       Same as Option 1.  
Resources 
Aesthetics   Same as Option 1.     Same as Option 1.       Same as Option 1.  
and Scenic  
Resources 
Geology      Same as Option 1.     Same as Option 1.       Same as Option 1.  
Air          Same as Option 1.     Same as Option 1.       Same as Option 1.  
Resources 
Water        Same as Option 2a.    Same as Option 2b.      Very similar to  
Resources                                                  Option 2c.  
Ecological   Same as Option 2a.    Same as Option 2a.      Same as Option 2c.  
Resources 
Traffic and  Same as Option 2a.    Same as Option 2a.      Same as Option 2c.  
Transportat  
ion 
Occupationa  Maximum LCFe          Maximum LCFe            Maximum LCFe  
l and        probabilities:        probabilities:          probabilities:  
Public        Worker: 4 x 10-5      Worker: 5 x 10-5        Worker: 7 x 10-5  
Health and    Offsite population:   Offsite population:     Offsite population:   
Safety         5 x 10-14 (air)       6 x 10-14 (air)         2 x 10-7 (air)  
(Radiologic    2 x 10-14 (water)     2 x 10-14 (water)       6 x 10-8 (water)  
al)                                                          
             Annual LCFe           Annual LCFe             Annual LCFe  
             incidences:           incidences:             incidences:  
               Worker: 8 x 10-5      Worker: 1 x 10-4        Worker: 3 x 10-2  
               Offsite               Offsite                 Offsite  
             population: 2 x 10-9  population: 2 x 10-9    population: 9 x 10-3  
Occupationa  Hazard index:         Same as Option 4d.      Hazard index:  
l and         Worker:  2 x 10-6                             Worker: 8 x 10-3  
Public        Maximally exposed                             Maximally exposed   
Health and     individual:  3 x                              individual: 6 x  
Safety       10-7                                          10-4  
(Nonradiolo  
gical) 
Utilities    Same as Option 2a.    Very similar to         Very similar to  
and Energy                         Option 2a.              Option 2a.  
Materials    Same as Option 1.     Same as Option 1.       Same as Option 4c.  
and Waste   
Management 
Table 3-3.   (continued).                                    
             Option 4d             Option 4e               Option 4f  



             Dry Storage           Wet Storage             Processing  
Accidentsb   Greatest point        Same as Option 4d       Greatest point  
             estimate                                      estimate  
              of riskc:                                     of riskc:   
              Worker:  Data not                             Worker: Data not  
             calculatedd                                   calculatedd  
              Colocated worker:                             Colocated worker:   
             2.0 x 10-6                                    1.2 x 10-6  
              Maximally exposed                             Maximally exposed  
             individual:                                   individual:     2.5  
               4.1 x 10-7                                  x 10-7  
              Offsite population:                           Offsite population:   
             3.5 x 10-3                                    2.1 x 10-3 
a.     Impacts for Option 4g, Ship Offsite, would be the same as for Option 
       5d as described in the last entry in this table. 
       b. Data is provided as adjusted point estimates of risk by receptor group 
          to demonstrate a relative comparison of each alternative on an option- 
          by-option basis.  The adjusted values were taken from Tables 5-27 
          through 5-29. 
          c. Units for adjusted point estimates of risk are given in terms of 
             potential fatal cancers per year. 
             d. The safety analysis reports from which information was extracted were 
                written before issuance of DOE Order 5480.23; previous orders did not 
                require the inclusion of workers. 
                e. LCF = latent cancer fatalities. 
                    
Table 3-3.  (continued). 
                        ALTERNATIVE 5 - CENTRALIZATION 
             Option 5a             Option 5b               Option 5c  
             Dry Storage           Wet Storage             Processing  
Land Use     Most new              Same as Option 5a.      Same as Option 5a.  
             construction would  
             be in parts of F-  
             and H-Areas already  
             dedicated to  
             industrial use.   
             Additional maximum  
             of 0.4 square  
             kilometer (100  
             acres) would be  
             converted from pine  
             plantation to  
             industrial use.   
             Impacts would be  
             minimal.  
Socioeconom  Operations jobs       Operations jobs         Operations jobs  
ics          would be filled by    would be filled by      would be filled by  
             present employees.    present employees.      present employees.   
             A maximum of about    A maximum of about      A maximum of about  
             2,550 construction    2,700 construction      2,550 construction  
             jobs would be         jobs would be           jobs would be  
             created.              created.                created.  
Cultural     No known historical,  Same as Option 5a.      Same as Option 5a.  
Resources    archeological, or  
             paleontological  
             resources are in  
             areas to be  
             affected.  All areas  
             are classified as  
             having low or  
             moderate probability  
             of containing  
             archeological site.   
             Impact is unlikely.  
Aesthetics   Same as Option 1.     Same as Option 1.       Same as Option 1.  



and Scenic  
Resources 
Geology      Same as Option 1.     Same as Option 1.       Same as Option 1.  
Air          Same as Option 1.     Same as Option 1.       Same as Option 1.  
Resources 
Water        Same as Option 2a.    Same as Option 2b.      Same as Option 2c.  
Resources                                                    
             Additional            Additional              Same as Option 5a.  
             groundwater           groundwater               
             withdrawals would     withdrawals would         
             total about 67.7      total about               
             million liters (17.9  69.6 million liters       
             million gallons) per  (18.4 million             
             year.  Impacts would  gallons) per year.      Same as Option 5a.  
             be minimal.           Impacts would be          
                                   minimal.                  
             No perennial streams                            
             or other surface      Same as Option 5a.      Accidental releases  
             waters would be                               could contaminate  
             affected.                                     shallow groundwater  
                                                           that is not used as  
             Accidental releases   Accidental releases     a source for  
             could contaminate     could contaminate       drinking water or  
             shallow groundwater   shallow groundwater     domestic use.   
             that is not used as   that is not used as     Releases would not  
             a source for          a source for            affect surface  
             drinking water or     drinking water or       streams or drinking  
             domestic use.         domestic use.           water aquifers. 
             Releases would not    Releases would not  
             affect surface        affect surface  
             streams or drinking   streams or drinking  
             water aquifers.       water aquifers.  
Table 3-3.  (continued). 
               Option 5a             Option 5b               Option 5c  
               Dry Storage           Wet Storage             Processing  
Ecological     Same as Option 2a,    Same as Option 5a.      Same as Option 5a,  
Resources      plus                                          plus  
                                                               
               Loss of up to 0.4                             Increased  
               square kilometer                              disturbance due to  
               (100 acres) of                                more worker  
               loblolly pine.                                traffic.  Impacts  
               Impacts would be                              would be minor.  
               minor.  
Noise          Same as Option 2a.    Same as Option 2a.      Same as Option 2a.  
Traffic and    Same as Option 2a.    This option would       Same as Option 2c.  
Transportati                         increase site  
on                                   traffic by about 17  
                                     percent.  Impacts  
                                     would be small.  
                                       
                                     Number of LCFsg  
                                     would be same as  
                                     for Option 2b for  
                                     normal transport.  
Occupational   Maximum LCFg          Maximum LCFg            Maximum LCFg  
and  Public    probabilities:        probabilities:          probabilities:  
Health and      Worker: 4 x 10-4      Worker: 5 x 10-4        Worker: 6 x 10-4  
Safety          Offsite               Offsite                 Offsite  
(Radiologica   population:           population:             population:   
l)               5 x 10-13 (air)       6 x 10-13 (air)         2 x 10-7 (air)  
                 2 x 10-13 (water)     2 x 10-13 (water)       6 x 10-8 (water)  
                                                               
               Annual LCFg           Annual LCFg             Annual LCFg  
               incidences:           incidences:             incidences:  



                Worker: 9 x 10-4      Worker: 1 x 10-3        Worker: 3 x 10-2  
                Offsite               Offsite                 Offsite  
               population: 2 x 10-8  population: 3 x 10-8    population: 9 x 10-3  
Occupational   Same as Option 1.     Same as Option 1.       Same as Option 2c.  
and Public  
Health and  
Safety  
(Nonradiolog  
ical) 
Utilities      Similar to Option     Similar to Option       Requirements for  
and Energy     2a.                   2a.                     electricity would  
                                                             increase by about  
                                                             17 percent.  Other  
                                                             increases would be  
                                                             similar to Option  
                                                             2c.  Impacts would  
                                                             be minor.  
Materials      Annual average        Annual average          Annual average  
and Waste      volume of waste       volume of waste         volume of waste  
Management     generated (cubic      generated (cubic        generated (cubic  
               meters)b:             meters)b:               meters)b:  
                LLW: 400              LLW: 400                LLW: 800  
                TRU: 16               TRU: 20                 TRU: 20  
                HLW: 0                HLW: 2.3c               HLW: 2.3c  
                                                               
               No impact on site     No impact on site       No impact on site  
               capacities.           capacities.             capacities. 
Table 3-3.  (continued). 
               Option 5a             Option 5b               Option 5c  
               Dry Storage           Wet Storage             Processing  
Accidentsd     Greatest point         Same as Option 5a.     Greatest point  
               estimate of riske:                            estimate of riske:  
                Worker:  Data not                             Worker:  Data not  
               calculatedf                                   calculatedf  
                Colocated worker:                             Colocated worker:  
               4.0 x 10-6                                    3.3 x 10-6  
                Maximally exposed                             Maximally exposed  
               individual:                                     individual: 6.8 x  
                 8.4 x 10-7                                  10-7  
                Offsite                                       Offsite  
               population: 7.2 x                             population: 5.8 x  
               10-3                                          10-3 
a.     NA = not applicable. 
       b. LLW = low-level waste; TRU = transuranic waste; HLW = high-level 
          waste. 
          c. High-level waste will be generated only during approximately the first 
             10 years. 
             d. Data is provided as adjusted point estimates of risk by receptor group 
                to demonstrate a relative comparison of each alternative on an option- 
                by-option basis.  The adjusted values were taken from Tables 5-27 
                through 5-29. 
                e. Units for adjusted point estimates of risk are given in terms of 
                   potential fatal cancers per year. 
                   f. The safety analysis reports from which information was extracted wer
                      written before issuance of DOE Order 5480.23; previous orders did no
                      require the inclusion of workers. 
                      g. LCF = latent cancer fatalities. 
                          
Table 3-3.  (continued). 
                        ALTERNATIVE 5 - CENTRALIZATION 
                      ALTERNATIVE 4 - REGIONALIZATION B 
                                     Option 4g and Option 5db  
                                             Ship Out  
Land Use                          Same as Option 1.  
Socioeconomics                    No new operations jobs and only about 200 construction 



                                  jobs would be created.  
Cultural Resources                Same as Option 1.  
Aesthetics and                    Same as Option 1.  
Scenic  Resources 
Geology                           Same as Option 1.  
Air Resources                     Same as Option 1.  
Water Resources                   This option would require new withdrawals of  
                                  approximately 3.0 million liters (790 thousand gallons) 
                                  per year of cooling water from the Savannah River.   
                                  Impacts would be minimal.  
                                    
                                  It also would require additional groundwater withdrawals
                                  of about 38.1 million liters (10.1 million gallons) per 
                                  year.  Impacts would be minimal.  
                                    
                                  Impacts to surface water and groundwater would be  
                                  similar to those from Option 1.  
Ecological                        Same as Option 1.  
Resources 
Noise                             Same as Option 2a.  
Traffic and                       NAa  
Transportation 
Occupational and                  Less than Option 1.  
Public Health and  
Safety  
(Radiological) 
Occupational and                  Same as Option 1.  
Public Health and  
Safety  
(Nonradiological) 
Utilities and                     Requirements would increase 2 to 6 percent above current
Energy                            levels during first 10 years.  Current SRS capacities  
                                  are adequate for these increases.  
Materials and Waste               Annual average volume of waste generated initial 10  
Management                        years only (cubic meters)c:  
                                   LLW: 400  
                                   TRU: 18  
                                   HLW: 0 
Table 3-3.  (continued). 
                                     Option 4g and Option 5db  
                                             Ship Out  
Accidentsd                        Greatest point estimate of riske:  
                                    
                                  Worker:  Data not calculatedf  
                                    
                                  Colocated Worker:   
                                   Option 4g: 8.1 x 10-7  
                                   Option 5d: 8.2 x 10-7  
                                    
                                  Maximally exposed individual:   
                                   Option 4g: 1.7 x 10-7  
                                   Option 5d: 1.7 x 10-7  
                                    
                                  Offsite population:   
                                   Option 4g: 1.4 x 10-3  
                                   Option 5d: 1.4 x 10-3 
a.  NA = not applicable. 
b.  Impacts for Option 4g (Regionalization-B) are the same as for Option 5d. 
c.  LLW = low-level waste; TRU = transuranic waste; HLW = high-level waste. 
d.     Data is provided as adjusted point estimates of risk by receptor group 
       to demonstrate a relative comparison of each alternative on an option- 
       by-option basis.  The adjusted values were taken from Tables 5-27 
       through 5-29. 
       e. Units for adjusted point estimates of risk are given in terms of 
          potential fatal cancers per year. 



          f. The safety analysis reports from which information was extracted were 
             written before issuance of DOE Order 5480.23; previous orders did not 
             require the inclusion of workers. 
              

4. AFFECTED ENVIRONMENT 

4.1 Overview 

    This section describes the existing environment at the Savannah River Site (SRS) and n
areas.  Its purpose is to support the assessment of environmental consequences of the alte
actions regarding spent nuclear fuels described in Chapter 3.  Chapter 5 describes the env
consequences in detail. 

4.2 Land Use 

    The SRS occupies an area of approximately 198,000 acres (800 square kilometers) in wes
South Carolina, in a generally rural area about 25 miles (40 kilometers) southeast of Augu
The SRS, which is bordered by the Savannah River to the southwest, includes portions of Ai
Barnwell, and Allendale Counties (Figure 2-1). 
    Land use on the SRS falls into three major categories:  forest/undeveloped, water/wetl
developed facilities.  About 181,500 acres (735 square kilometers) of the SRS area are und
(USDA 1991a).  Approximately 90 percent of this undeveloped area is forested (Cummins et a
In 1952, an interagency agreement between the U.S. Department of Energy [DOE, which was th
Atomic Energy Commission (AEC)] and the Forest Service, U.S. Department of Agriculture, cr
an SRS forest management program.  In 1972, the AEC designated the SRS as a National 
Environmental Research Park (NERP); at present, approximately 14,000 acres (57 square kilo
7 percent) of the SRS area are designated as "Set-Asides," areas specifically protected fo
environmental research activities that are coordinated either through the University of Ge
Savannah River Ecology Laboratory (SREL) or the Savannah River Technology Center (SRTC; Da
1994).  Administrative, production, and support facilities occupy approximately 5 percent 
SRS land area. 
    DOE is considering decisions that could affect the long-range land use of the SRS.  
Programmatic decisions on the reconfiguration of the nuclear weapons complex, spent nuclea
interim strategies, and waste management and environmental restoration activities that cou
significant changes in the SRS mission are in the early stages of discussion.  In the shor
however, a Land Use Technical Committee consisting of representatives from DOE, Westinghou
Savannah River Company, and various stakeholder groups is evaluating alternative land use 
and potential future uses.  These activities are consistent with the guidelines for land u
contained in DOE Order 4320.1B, "Site Development Planning," and in the Resource Conservat
and Recovery Act (RCRA) and the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). 
    Land use bordering SRS is primarily forest and agricultural.  There is also a signific
of open water and nonforested wetlands along the Savannah River valley.  Incorporated and 
areas are the only other significant use of land in the vicinity (Figure 4-1).  None of th
in which the SRS is located has zoned any of the Site land.  The only adjacent area with a
the Town of New Ellenton, which has two zoning categories for lands that bound SRS - urban
development and residential development.  The closest residences to the SRS boundary inclu
within 200 feet (61 meters) of the Site perimeter to the west, north, and northeast. 
    Various industrial, manufacturing, medical, and farming operations are conducted in ar
surrounding the Site.  Major industrial and manufacturing facilities in the area include t
plants producing polystyrene foam and paper products, chemical processing plants, and a co
nuclear power plant.  Farming is diversified in the region and includes crops such as peac
watermelon, cotton, soybeans, corn, and small grains. 
    There is a wide variety of public outdoor recreation facilities in the SRS region (Fig
Federal outdoor recreation facilities include portions of the Sumter National Forest [47 m
(75 kilometers) to the northwest of the Site], the Santee National Wildlife Refuge [50 mil
(80 kilometers) to the east], and the Clarks Hill/Strom Thurmond Reservoir, a U.S. Army Co
Engineers impoundment [43 miles (70 kilometers) to the northwest].  There are also a numbe
county, and local parks in the region, most notably Redcliffe Plantation, Rivers Bridge, B
Aiken County State Parks in South Carolina, and Mistletoe State Park in Georgia (HNUS 1992
    The SRS is a controlled area with public access limited to through traffic on South Ca



Highway 125 (SRS Road A), U.S. Highway 278, SRS Road 1, and the CSX railway.  The SRS does
not contain any public recreation facilities.  However, the SRS conducts controlled deer h
fall, from mid-October through mid-December; hunters can also kill feral hogs during these
  Figure 4-1.  Generalized land use at the Savannah River Site and vicinity.   Figure 4-2.
animal-vehicle accidents on SRS roads. 
    No onsite areas are subject to Native American treaty rights.  The SRS does not contai
prime farmland. 

4.3 Socioeconomics 

    This section discusses baseline socioeconomic conditions within a region of influence 
approximately 90 percent of the SRS workforce lived in 1992.  The SRS region of influence 
Aiken, Allendale, Bamberg, and Barnwell Counties in South Carolina, and Columbia and Richm
Counties in Georgia (Figure 4-2). 

4.3.1 Employment and Labor Force 

    The labor force living in the region of influence increased from about 150,550 to 209,
between 1980 and 1990.  In 1990, approximately 75 percent of the total labor force in the 
influence lived in Richmond and Aiken Counties.  Assuming a constant unemployment rate of 
percent, the regional labor force is likely to increase to approximately 257,000 by 1995 (
    Between 1980 and 1990, total employment in the region of influence increased from 139,
199,161, an average annual growth rate of approximately 5 percent.  Table 4-1 lists projec
employment data for the six-county region of influence.  As shown, by 1995 employment leve
should increase 22 percent to approximately 242,000.  The unemployment rates for 1980 and 
were 7.3 percent and 4.7 percent, respectively (HNUS 1992a). 
    In 1990, employment at the SRS was 20,230 (DOE 1993a), representing 10 percent of the
employment in the region of influence.  In Fiscal Year 1992, employment at the SRS increas
approximately 15 percent to 23,351, with an associated payroll of more than $1.1 billion. 
planned budget reductions, Site employment could decline by as many as 4,200 jobs (Fiori 1
shown in Table 4-1, this would reduce Site employment to approximately 15,800 by 1996. 
Table 4-1.  Forecast employment and population data for the Savannah River Site and the re
influence.   
       Labor Force   Employment                     Population  
Year   (Region)      (Region)     SRS Employmentb   (Region)  
1994   254,549       239,785      21,500            456,892  
1995   256,935       242,033      20,000            461,705  
1996   258,500       243,507      15,800            465,563  
1997   260,680       245,561      15,800            468,665  
1998   263,121       247,860      15,800            471,176  
1999   265,694       250,284      15,800            473,186  
2000   268,430       252,861      15,800            474,820  
2001   271,265       255,532      15,800            476,179  
2002   274,238       258,332      15,800            477,332  
2003   277,318       261,234      15,800            478,340  
2004   280,415       264,151      15,800            479,182 
a. Source:  HNUS (1993). 
b. Sources:  Turner (1994), Fiori (1995). 

4.3.2 Personal Income 

   Personal income in the six-county region has doubled during the past two decades, incre
approximately $3.4 billion in 1970 to almost $6.9 billion by 1989 (in constant 1991 dollar
Together, Richmond and Aiken Counties accounted for 75.4 percent of the personal income in
region of influence in 1989, because these two counties provide most of the employment opp
in the region.  Personal income in the region is likely to increase 3 percent to approxima
$7.1 billion by 1995 and to almost $8.2 billion by 2000 (HNUS 1992a). 

4.3.3 Population 

    Between 1980 and 1990, the population in the region of influence increased 13 percent 
376,058 to 425,607.  More than 88 percent of the 1990 population lived in Aiken (28.4 perc



Columbia (15.5 percent), and Richmond (44.6 percent) Counties.  Table 4-1 also lists popul
for the region of influence forecast to 2004.  According to census data, in 1990 the estim
number of persons per household in the six-county region was 2.72, and the median age of t
population was 31.2 years (HNUS 1992a). 

4.3.4 Housing 

    From 1980 to 1990, the number of year-round housing units in the six-county region inc
23.2 percent from 135,866 to 167,356.  In 1990, approximately 68 percent of the total hous
were single-family units, 18 percent were multifamily units, and 14 percent were mobile ho
the same year, the region had a 4.7-percent vacancy rate with 7,818 available unoccupied h
units.  Of the available unoccupied units, 29 percent (2,267) were available for sale and 
(5,551) were available for rent (HNUS 1992a). 

4.3.5 Community Infrastructure and Services 

    Public education facilities in the six-county region include 95 elementary and interme
schools and 25 high schools.  Aside from the public school systems, 42 private schools and
secondary facilities are available to residents in the region (HNUS 1992a). 
    Based on a combined average daily attendance for elementary and high school students i
region of influence in 1988, the average number of students per teacher was 16.  The highe
in Columbia County high schools where there were 19 students per teacher (1987-1988).  The
ratio occurred in Barnwell County's District 29 high school, which had only 12 students pe
(1988-1989) (HNUS 1992a). 
    The six-county region has 14 major public sewage treatment facilities with a combined 
capacity of 302.2 million liters (79.8 million gallons) per day.  In 1989, these systems w
at approximately 56 percent of capacity, with an average daily flow of 170 million liters 
gallons) per day.  Capacity utilization ranged from 45 percent in Aiken County to 80 perce
Barnwell County (HNUS 1992a). 
    There are approximately 120 public water systems in the region of influence.  About 40
county and municipal systems are major facilities, while the remainder serve individual su
water districts, trailer parks, and miscellaneous facilities.  In 1989, the 40 major facil
combined total capacity of 576.3 million liters (152.2 million gallons) per day.  With an 
flow rate of approximately 268.8 million liters (71 million gallons) per day, these system
operating at 47 percent of total capacity in 1989.  Facility utilization rates ranged from
Allendale County to 84 percent in the City of Aiken (HNUS 1992a). 
    Eight general hospitals operate in the six-county region with a combined bed capacity 
2,433 (5.7 beds per 1,000 population).  Four of the eight general hospitals are in Richmon
Aiken, Allendale, Bamberg, and Barnwell Counties each have one general hospital.  Columbia
has no hospital.  In 1989, there were approximately 1,295 physicians serving the regional 
which represents a physician-to-population ratio of 3 to 1,000.  This ratio ranged from 0.
per 1,000 people in Aiken and Allendale Counties to 5.4 physicians per 1,000 people in Ric
County (HNUS 1992a). 
    Fifty-six fire departments provide fire protection services in the region of influence
seven of these are classified as municipal fire departments, but many provide protection t
outside municipal limits.  The average number of firefighters in the region in 1988 was 3.
1,000 people, ranging from 1.6 per 1,000 in Richmond County to 10.2 per 1,000 in Barnwell 
(HNUS 1992a). 
    The county sheriff departments and municipal police departments provide most law enfor
services in the region of influence.  In addition, state law enforcement agents and state 
assigned to each county provide protection and assist county and municipal law enforcement
In 1988, the average ratio in the region of full-time police officers employed by state, c
local agencies per 1,000 population was 2.0.  This ratio ranged from 1.4 per 1,000 in Colu
County to 2.5 per 1,000 in Richmond County (HNUS 1992a). 

4.3.6 Government Fiscal Structure 

    This section discusses the fiscal structure of Aiken and Barnwell Counties because the
counties would have the greatest potential for fiscal impacts from changes at SRS. 
    Public services provided by Aiken County are funded principally through the county's g
fund.  In Fiscal Year 1988, revenues and expenditures of this fund were $15.5 million and
$18 million, respectively.  The current property tax rate is 55.8 mills for county operati
8.0 mills for debt service.  Long-term general obligation bond indebtedness was $9.3 milli



end of Fiscal Year 1988, and reserve general obligation bond indebtedness was $5.5 million
assessed value of property in the county was $182.5 million in Fiscal Year 1988 (HNUS 1992
    Assuming revenues and expenditures increase in proportion to projected growth in the 
employment and population, estimated revenues and expenditures for Aiken County over the p
from Fiscal Year 1990 to Fiscal Year 2000 will be $15.6 million to $17.0 million (in const
dollars) (HNUS 1992a). 
    Public services provided by Barnwell County also are funded principally through the co
general fund.  In Fiscal Year 1988, revenues and expenditures of this fund were $4.0 milli
$4.9 million, respectively.  The property tax rate is 23.9 mills of assessed valuation.  B
Year 1990 revenues were approximately $4.5 million (HNUS 1992a). 

4.4 Cultural Resources 

4.4.1 Archeological Sites and Historic Structures 

    Field studies conducted under an ongoing program over the past two decades by the Sout
Carolina Institute of Archeology of the University of South Carolina, under contract to DO
consultation with the South Carolina State Historic Preservation Officer, have provided co
information about the distribution and content of archeological and historic resources on 
the end of Fiscal Year 1992, approximately 60 percent of the Site had been examined, and 8
archeological (historic and prehistoric) sites had been identified; these include 706 preh
350 historic components, some of which are mixed (i.e., contain elements of both).  Of the
53 have been determined to be eligible for the National Register of Historic Places; 650 h
evaluated.  Approximately 21 of the 53 (40 percent) are historic sites, such as building f
none are standing structures.  These sites provide knowledge of the area's history before 
remainder are primarily prehistoric sites and some are mixed (historic and prehistoric).  
facilities have been nominated for eligibility to the National Register for Historic Place
no plans for such a nomination at this time (Brooks 1993; Brooks 1994).  The existing SRS 
production facilities are not likely to be eligible for the National Register, either beca
lack architectural integrity, might not represent a particular architectural style, or mig
to the broad historic theme of the Manhattan Project and initial nuclear materials product
(DOE 1993a). 
    Archeologists have divided areas of the SRS into three sensitivity zones related to th
for containing sites with multiple archeological components or dense or diverse artifacts,
potential for eligibility to the National Register of Historic Places (SRARP 1989). 
    -   Zone 1 is the zone of the highest archeological site density with a high probabili
        encountering large archeological sites with dense and diverse artifacts, and high 
        nomination to the National Register of Historic Places. 
    -   Zone 2 covers areas of moderate archeological site density that should contain sit
        similar composition.  Activities in this zone have a moderate probability of encou
        archeological sites, but a low probability of encountering large sites with more t
        prehistoric components.  All areas within the zone are conducive to site preservat
        zone has moderate potential for encountering sites that would be eligible for nomi
        the National Register of Historic Places. 
    -   Zone 3 covers areas of low archeological site density.  Activities in this zone ha
        probability of encountering archeological sites and virtually no chance of encount
        sites with more than three prehistoric components; potential for site preservation
        Some exceptions to this definition have been discovered in Zone 3, so some sites i
        zone could be considered eligible for nomination to the National Register of Histo

4.4.2 Native American Cultural Resources 

    In conjunction with 1991 studies related to a proposed New Production Reactor, DOE con
an investigation of Native American concerns over religious rights in the Central Savannah
Valley.  During this study three Native American groups - the Yuchi Tribal Organization, t
Council of Muskogee Creek, and the Indian People's Muskogee Tribal Town Confederacy - expr
concerns over sites and items of religious significance on the SRS.  DOE has included thes
organizations on its environmental mailing list and sends them documents about SRS environ
activities (NUS 1991a). 
    Native American resources in the region include villages or townsites, ceremonial lodg
sites, cemeteries, and areas containing traditional plants for certain rituals.  Villages 
contain a variety of sensitive features associated with different ceremonies and rituals. 
Muskogee Creek tribes have expressed concerns that the area might contain several plants t



used in tribal ceremonies (DOE 1993a). 

4.4.3 Paleontological Resources 

    Invertebrate fossil remains occur within the McBean, Barnwell, and Congaree formations
Eocene Age (54 million to 39 million years ago) on the SRS.  Relatively large quantities o
invertebrate fossils have been recorded for the McBean and Barnwell Formations.  Relative 
of fossil localities is difficult because the South Carolina Geological Survey has not est
for, or registry of, important paleontological locations (DOE 1991b). 

4.5 Aesthetics and Scenic Resources 

    The dominant aesthetic setting in the vicinity of the SRS consists mainly of agricultu
forest, with some limited residential and industrial areas.  Because of the distance to th
the rolling terrain, normally hazy atmospheric conditions, and heavy vegetation, SRS facil
generally visible from off the Site.  The few locations that have views of some of the SRS
are quite distant from the facility [5 miles (8 kilometers) or more]. 
    SRS land is heavily wooded, and developed areas occupy only approximately 5 percent of
total land area.  The facilities are scattered across the SRS and are brightly lit at nigh
reactors and principal processing facilities are large concrete structures as much as 100 
(30 meters) high and usually colocated with lower administrative and support buildings and
lots.  The facilities are visible in the direct line-of-sight when approaching them from S
roads.  A 500-foot cooling tower is located in K-Area.  Otherwise, heavily wooded areas th
the SRS road system and public highways that cross the Site limit views of the facilities.

4.6 Geology 

    The SRS is on the Upper Atlantic Coastal Plain of South Carolina, which consists of 21
 
366 meters (700 to 1,200 feet) of sands, clays, and limestones of Tertiary and Cretaceous 
sediments are underlain by sandstones of Triassic age and older metamorphic and igneous ro
(Arnett et al. 1993).  There are no known capable faults on the SRS or volcanic activities
800 kilometers (500 miles) of the Site. 

4.6.1 General Geology 

    The SRS is in the Coastal Plain physiographic province of western South Carolina, 
approximately 32 kilometers (20 miles) southeast of the Fall Line, which separates the Pie
Coastal Plain provinces (Figure 4-3).  The Coastal Plain province is underlain by a wedge 
seaward-dipping and thickening unconsolidated and semiconsolidated sediments that extend f
Fall Line to the Continental Shelf (Figure 4-4). 
    In South Carolina, the Coastal Plain province is divided into the Upper Coastal Plain 
Lower Coastal Plain.  Subdivisions of the Coastal Plain in the State include the Aiken Pla
Congaree Sand Hills in the Upper Coastal Plain, and the Coastal Terraces in the Lower Coas
The Congaree Sand Hills trend along the Fall Line northeast and north of the Aiken Plateau
Savannah and Congaree Rivers bound the Aiken Plateau, on which the SRS is located; the pla
extends from the Fall Line to the Coastal Terraces.  The surface of the plateau is highly 
characterized by broad interfluvial areas with narrow steep-sided valleys.  The plateau is
drained, although poorly drained depressions (Carolina bays) do exist (DOE 1991b).  Becaus
proximity of the SRS to the Piedmont province, it has more relief than areas that are near
coast, with onsite elevations ranging from 27 to 128 meters (89 to 420 feet) above mean se
    The sediments of the Atlantic Coastal Plain of South Carolina overlie a basement compl
composed of Paleozoic crystalline and Triassic sedimentary rocks.  These sediments dip gen
seaward from the Fall Line and range in age from Late Cretaceous to Recent.  The sedimenta
sequence thickens from essentially zero at the Fall Line to more than 1,219 meters (4,000 
coast.  Regional dip is to the southeast.  Coastal Plain sediments underlying the SRS cons
clays and clayey sands, although occasional beds of clean sand, gravel, clay, or carbonate
(Figure 4-5).  Two clastic limestone zones occur within the Tertiary age sequence.  These 
zones vary in thickness from about 0.6 meter (2 feet) to approximately 24 meters (80 feet)
the clastic sediments are unconsolidated, but thin semiconsolidated beds also occur (DOE 1
Underlying sediments are dense crystalline igneous and metamorphic rock or younger consoli
sediments of the Triassic Period.  The Triassic formations and older igneous and metamorph



are separated hydrologically from the overlying Coastal Plain sediments by a regional aqui
Appleton Confining System (Arnett et al. 1993).  Section 4.8.2 contains a detailed discuss
hydrogeology on the SRS. 

Figure 4-3. Location of the Savannah River Site in the southern United States. Figure 4-4. Generalized 
subsurface cross-section. Figure 4-5. Stratigraphy of the SRS region. 4.6.2 Geologic Resources 

    SRS construction activities have used clay, sand, and gravel to a limited extent.  The
are not of major economic value due to their abundance throughout the region.  The SRS his
has been a major user of groundwater in the region, withdrawing about 33 million liters (9
gallons) per day.  Section 4.8.2 describes the groundwater resources at the SRS. 

4.6.3 Seismic and Volcanic Hazards 

    The closest offsite fault system of significance is the Augusta Fault Zone, approximat
40 kilometers (25 miles) from the SRS.  In this fault zone, the Belair Fault has experienc
recent movement, but it is not considered capable of generating major earthquakes (DOE 198
There is no conclusive evidence of recent displacement along any fault within 320 kilomete
miles) of the SRS, with the possible exception of the buried faults in the epicentral area
earthquake at Charleston, South Carolina, approximately 145 kilometers (90 miles) away (DO
1991b).  Faulting in the subsurface Coastal Plain sediments in the Charleston vicinity has
suggested, based on structure contour mapping of the Eocene-Oligocene unconformity, which 
depth of about 30 to 61 meters (100 to 200 feet) below ground surface (WSRC 1994a).  Howev
because it is not known if these faults offset sediments younger than Eocene-Oligocene, th
faults cannot be related to modern earthquakes that occur at depths greater than about 1.9
(1.2 miles).  Figure 4-6 shows the geologic structures within 150 kilometers (95 miles) fr
some of which are discussed above. 
    Several Triassic-Jurassic basins, 140 to 230 million years old, have been identified i
Plain province of South Carolina and Georgia.  The Dunbarton Triassic basin, which underli
portion of the SRS, was formed by fault movement resulting from extensional forces operati
the formation of the Atlantic Ocean.  After the erosion of basin margins and infilling of 
Triassic age sediments, possible movement of an opposite sense to that during basin format
occurred along the fault during the Late Cretaceous age.  Geophysical data indicate minima
on faults at the basement-Coastal Plain interface, with the exception of possible reverse 
along the Pen Branch Fault up into the Tertiary (WSRC 1994a). 
  Figure 4-6.  Geologic structures within 150 km of SRS (Source:  DOE 1991b). Researchers 
central portion of the SRS (Snipes et al. 1993).  This fault is probably a continuation of
boundary fault of the Triassic age Dunbarton basin and is interpreted as being at least a
Cretaceous/Tertiary (144-1.6 million years) reactivation of that fault (WSRC 1994a).  Obse
displacements of the Coastal Plain sediments range from about 26 meters (85 feet) at the 
Basement/Cretaceous contact to about 9 meters (30 feet) in the shallower sediments (WSRC 1
Based on the available data, there is no evidence to indicate that the Pen Branch is a "ca
defined by the U.S. Nuclear Regulatory Commission (NRC).  Under the NRC definition, a faul
capable if it has moved within the last 35,000 years, has had recurring movement within th
500,000 years, is related to any earthquake activity, or is associated with another capabl
recent study (Snipes et al. 1993) examined a Quaternary light tan soil horizon in SRS rail
The soil horizon, which has a thickness of 3 to 6 meters (10 to 20 feet), revealed no dete
indicating that there has been no recent Pen Branch Fault activity.  Figure 4-7 shows the 
the Pen Branch Fault and other known or suspected faults within the Paleozoic and Triassic
(DOE 1991b). 
    Seismicity in the Coastal Plain of South Carolina occurs in three distinct seismic zon
Charleston area (WSRC 1994a):  Middleton Place-Summerville, about 19 kilometers (12 miles)
northwest of Charleston; Bowman, about 59 kilometers (37 miles) northwest of the Middleton
Place-Summerville; and Adams Run, about 30 kilometers (19 miles) southwest of the Middleto
Place-Summerville (WSRC 1994a).  Of the distinct seismic zones within the Coastal Plain pr
the Charleston area has been and remains the most seismically active.  The Charleston area
most significant source of seismicity affecting the SRS, both in terms of maximum historic
intensity and the number of earthquakes felt in the area (WSRC 1994a). 
    Tables 4-2 and 4-3 summarize the historic information on earthquakes that have occurre
SRS region.  Two notable earthquakes have occurred within 320 kilometers (200 miles) of th
The first was a major earthquake in 1886 centered in the Charleston area about 145 kilomet
(90 miles) from the Site; it had an estimated Richter magnitude of 6.8.  DOE estimates tha
would have felt a tremor with an estimated Modified Mercalli Intensity (MMI) of VI to VII 



estimated peak horizontal acceleration of 10 percent of gravity, or 0.10g, due to that ear
(WSRC 1994a).  The second earthquake was the Union County, South Carolina, earthquake of 1
which had an estimated Richter magnitude of 6.0 and occurred about 160 kilometers (100 mil
the SRS (WSRC 1994a).  This earthquake, which is the closest significant event to the SRS 
  Figure 4-7.  Geologic faults of the Savannah River Site.  Table 4-2.  Earthquakes in the
                                                                                   Reporte
                                 Coordinates                                       Estimat
                                                       Maximum     Distance from   Intensi
Dateb         Location                                 Intensity   SRS (km)c       SRS    
                                 Lat.          Long.                                      
                                 (yN)          (yW)  
1811 Jan 13   Burke Co., Ga.     33.2          82.2    V           55              III-IV 
1811-1812     New Madrid, Mo.    36.3          89.5    XI-XII      850             V-VI   
(3 shocks) 
1875 Nov 02   Lincolnton, Ga.    33.8          82.5    VI          100             III-IV 
1886 Sep 02   Charleston, S.C.   32.9          80.0    X           145             VI     
1886 Oct 22   Charleston, S.C.   32.9          80.0    VII         155             III-IV 
1897 May 31   Giles Co., Va.     33.0          80.7    VIII        455             III    
1913 Jan 01   Union Co., S.C.    34.7          81.7    VII-VIII    160             IV     
1920 Aug 01   Charleston, S.C.   33.1          80.2    VII         135             III-IV 
1972 Feb 03   Bowman, S.C.       33.5          80.4    V           115             IV     
1974 Aug 02   Willington, S.C.   33.9          82.5    VI          105             IV     
1974 Nov 22   Charleston, S.C.   32.9          80.1    VI          145             III-IV 
a. Source:  DOE (1991b). 
b. Based on Greenwich mean time. 
c. Conversion factor:  1 kilometer = 0.6214 mile. 
d. NA = data not available. 
e. Estimated. 
Table 4-3.  Earthquakes in the SRS region with a Modified Mercalli Intensity greater than 
                                                                            Reported or   
               Coordinates                                                  Estimated     
                                                Maximum     Distance from   Intensity at  
Dateb                                           Intensity   SRS (km)c       SRS           
               Lat.               Long.                                                   
               (yN)               (yW)  
1811 Jan 13d   33.2               82.2          V           55              III-IV        
1853 May 20    34.0               81.2          VI          102             NA            
1945 Jul 26    33.8               81.4          V           77              NA            
1964 Mar 07    33.7               82.4          NA          85              NA            
1964 Apr 20    33.8               81.1          V           96              NA            
1968 Sep 22    34.1               81.5          IV          102             NA            
1972 Aug 14    33.2               81.4          NA          27              NA            
1974 Oct 28    33.8               81.9          IV          72              NA            
1974 Nov 05    33.7               82.2          III         77              NA            
1976 Sep 15    33.1               81.4          NA          25              NA            
1977 Jun 05     3.1               81.4          NA          35              NA            
1982 Jan 28    32.9               81.4          NA          40              NA            
1985 Jun 08    33.2               81.7          III         Onsite          III           
1988 Feb 17f   33.6               81.7          III         45              NA            
1988 Aug 05    33.1               81.4          NA          Onsite          II            
1993 Aug 08    NA                 NA            NA          NA              NA            
a. Source:  DOE (1991b). 
b. Based on Greenwich mean time. 
c. Conversion factor:  1 kilometer = 0.6214 mile. 
d. Located in Burke County, Ga. 
e. NA = data not available. 
f. Located at Aiken, S.C. 
 
the Charleston-area earthquake, produced an estimated intensity of II to III (MMI) in the 
Aiken, which is approximately 19 kilometers (12 miles) north of the Site (DOE 1991b; WSRC 
    Two earthquakes have occurred on the SRS during recent years (see Figure 4-7).  On Jun
1985, onsite instruments recorded an earthquake with a Richter magnitude of 2.6 and a foca
about 1.0 kilometer (0.6 mile) (WSRC 1994a).  The epicenter was just west of the C- and K-
The ground acceleration from this event did not activate instrumentation in the reactor ar
limits of 0.002g).  On August 5, 1988, an earthquake with a Richter magnitude of 2.0 and a



depth of approximately 2.7 kilometers (1.7 miles) occurred (Stephenson 1988); earthquakes 
magnitude 2.0 are normally detected only by specialized instrumentation.  The epicenter fo
was just northeast of K-Area.  Although this event was not felt by workers on the SRS, it 
recorded by sensors within 96 kilometers (60 miles) of the Site.  A report on the August 1
earthquake (Stephenson 1988) also reviewed the latest earthquake history for the region.  
predicts recurrence period of 1 year for a magnitude 2.0 event for the southeast Coastal P
However, the report notes that historic data to calculate recurrence rates accurately are 
workers did feel the effects of two other events that occurred in the area within the past
Richter magnitude 2.6 earthquake occurred in the City of Aiken, approximately 19 kilometer
(12 miles) north of the SRS on February 17, 1988.  Reports indicate that this event was fe
Aiken area and on the SRS (DOE 1991b).  Most recently, a Richter magnitude 3.2 earthquake
occurred on August 8, 1993, approximately 16 kilometers (10 miles) east of the City of Aik
Couchton, South Carolina.  Residents reported feeling this earthquake in Aiken, New Ellent
(immediately north of the SRS), North Augusta (approximately 40 kilometers [25 miles] nort
the SRS), and the Site. 
    Based on seismic activity information in the past 300 years, this analysis does not pr
earthquakes greater than a Richter magnitude 6.0, which corresponds to a Modified Mercalli
of VII, to occur on the SRS.  The design-basis earthquake for the SRS is a Modified Mercal
Intensity VIII event, which corresponds to a horizontal peak ground acceleration of 0.2g. 
current technology, as applied in various probabilistic evaluations of the seismic hazard 
region, the 0.2g peak ground acceleration can be associated with a 2 x 10-4 annual probabi
exceedance (5,000-year return period).  DOE Standards 1020 (DOE 1994a) and 1024 (DOE 1992)
summarize the results of recent seismic analyses at DOE sites and show that maximum horizo
ground accelerations for the Savannah River Site for 500 year, 1,000 year, 2,000 year, and
seismic events are 0.10g, 0.13g, 0.18g, and 0.19g respectively.  The seismic hazard inform
presented in this EIS is for general seismic hazard comparisons across DOE sites.  Potenti
hazards for existing and new facilities should be evaluated on a facility-specific basis c
DOE Orders and standards and site-specific standards. 
    Historically, DOE has generally selected the more conservative 0.20g as the peak groun
acceleration for the 5,000 year seismic event when preparing safety analysis reports and e
impact statements for the SRS.  For consistency with these existing analyses, this environ
impact statement assumes 0.20g to be the peak horizontal ground acceleration that would re
the 5,000 year seismic event.  Figure 4-8 shows seismic hazard curves for the SRS. 
    A number of paleoliquefaction sites have been identified in Beaufort County, South Car
some 50 miles (80 kilometers) southeast of the SRS, indicating a likelihood of prehistoric
events outside of the currently-active Charleston seismic zone (Rajendran and Talwani 1993
no evidence to suggest that seismically-induced liquefaction of soils represents a hazard 
however.  Weak subsurface zones are encountered occasionally during drilling.  These zones
associated with carbonate materials and appear to be related to dissolution of these mater
    Engineering investigations have been conducted on granular soils underlying the Defens
Processing Facility [in S-Area just north of H-Area (see Figure 2-3)] to evaluate the cycl
(liquefaction under cyclic stresses) of these soils (WSRC 1992b).  These investigations de
the sands and clayey sands throughout the subgrade will not experience liquefaction (stren
leading to bearing capacity failures) and will not develop cyclic mobility (significant cy
accumulate deformations) under the safe shutdown earthquake with a peak horizontal ground 
acceleration of 0.20g (9.8 meters/second2 or 32.1 feet/second2). 

4.7 Air Resources 

4.7.1 Meteorology and Climatology 

    The SRS collects wind data from instruments mounted on seven onsite 61-meter (200-foot
meteorological towers.  Figure 4-9 shows a wind rose that represents annual wind direction
and wind speeds for the SRS from 1987 through 1991.  The maximum wind directional frequenc
are from the northeast and west-southwest.  The average wind speed for this 5-year period 
3.8 meters per second  (8.5 miles per hour).  Calm winds (less than 1 meter per second or 
per hour) occurred less than 10 percent of the time during the 5-year period.  Seasonally,
  Figure 4-8.  Seismic hazard curves for the SRS.   Figure 4-9.  Wind Rose. were greatest 
summer at 3.4 meters per second (7.6 miles per hour) (WSRC 1994a). 
    The annual average temperature at the SRS is 18 degrees C (64 degrees F); monthly aver
range from a low of 7 degrees C (45 degrees F) in January to a high of 27 degrees C (81 de
in July.  Relative humidity readings taken four times each day range from 36 percent in Ap
98 percent in August (DOE 1991a). 



    The average annual precipitation at the SRS is approximately 122 centimeters (48 inche
Precipitation distribution is fairly even throughout the year, with the highest precipitat
summer [36.1 centimeters (14.2 inches)] and the lowest in autumn [22.4 centimeters (8.8 in
Snowfall has occurred in the months of October through March, with the average annual snow
3.0 centimeters (1.2 inches).  Large snowfalls are rare (DOE 1991a). 
    Winter storms in the SRS area occasionally bring strong and gusty surface winds with s
high as 32 meters per second (72 miles per hour).  Thunderstorms can generate winds with s
high as 18 meters per second (40 miles per hour) and even stronger gusts.  The fastest 1-m
speed recorded at Augusta between 1950 and 1986 was 37 meters per second (83 miles per hou
(DOE 1991a). 

4.7.1.1 Occurrence of Violent Weather. The SRS area experiences an average of 56 

thunderstorm days per year.  From 1954 to 1983, 37 tornadoes were reported for a 1-degree 
latitude and longitude that includes the SRS (DOE 1991a).  This frequency of occurrence is
to an average of about one tornado per year.  The estimated probability of a tornado strik
on the SRS is 7 x 10-5 per year (DOE 1991a).  Since operations began at the SRS in 1953, n
confirmed tornadoes have occurred on or near the Site.  They caused nothing more than ligh
with the exception of a tornado in October 1989 that caused considerable damage to forest 
an undeveloped southeastern sector of the SRS (WSRC 1994a). 
    From 1700 to 1992, 36 hurricanes occurred in South Carolina, resulting in an average f
of about one hurricane every 8 years.  Three hurricanes were classified as major.  Because
about 160 kilometers (100 miles) inland, the winds associated with hurricanes have usually
below hurricane force [i.e., equal to or greater than a sustained wind speed of 33.5 meter
(75 miles per hour)] before reaching the SRS.  Winds exceeding hurricane force have been o
only once at SRS (Hurricane Gracie in 1959) (WSRC 1994a). 

4.7.1.2 Atmospheric Stability. Based on measurements at onsite meteorological stations, the 

atmosphere in the SRS region is unstable approximately 56 percent of the time, neutral 23 
the time, and stable about 21 percent of the time.  On an annual basis, inversion conditio
21 percent of the time at the SRS (WSRC 1994a). 

4.7.2 Nonradiological Air Quality 

4.7.2.1 Background Air Quality. The SRS is in the Augusta (Georgia) - Aiken (South 

Carolina) Interstate Air Quality Control Region (AQCR).  This Air Quality Control Region, 
designated as a Class II area, is in compliance with National Ambient Air Quality Standard
for criteria pollutants.  The criteria pollutants include sulfur dioxide, nitrogen oxides 
nitrogen dioxide, particulate matter (less than or equal to 10 microns), carbon monoxide, 
lead (CFR 1993a).  The closest nonattainment area to the SRS is the Atlanta, Georgia, air 
region, 233 kilometers (145 miles) to the west, which is in nonattainment of the standard 
    The SRS will have to comply with Prevention of Significant Deterioration (PSD) Class I
requirements if there is a significant increase in emissions of criteria air pollutants du
modification at the Site (CFR 1993b).  Development at the SRS has not yet triggered Preven
Significant Deterioration permitting requirements.  If a permit were required, the SRS wou
address several requirements, including impacts on the air quality of Class I areas within
(6.2 miles) of the Site (CFR 1993b).  The nearest Class I area to the SRS is the Congaree 
National Monument in South Carolina, approximately 73 kilometers (45 miles) to the east-no
the Site.   Therefore, a Prevention of Significant Deterioration permit, if required for t
not have to address Class I areas. 

4.7.2.2 Air Pollutant Source Emissions. The SRS utilized the 1990 comprehensive 

emissions inventory data to establish the baseline year for showing compliance with State 
air quality standards - calculating both maximum potential and actual emission rates.  The
compliance demonstration also included sources forecast for construction or operation in t
(for which the SRS had obtained air quality construction permits through December 1992).  
based its calculated emission rates for the sources on process knowledge, source testing, 
operating capacity, material balance, and U.S. Environmental Protection Agency (EPA) Air P
Emission Factors (AP-42; EPA 1985). 



4.7.2.3 Ambient Air Monitoring. At present, the SRS performs no onsite ambient air quality 

monitoring.  State agencies operate ambient air quality monitoring sites in Barnwell, Aike
Richmond Counties.  These areas, which include the SRS, are in attainment with National Am
Air Quality Standards for sulfur dioxide, nitrogen oxides, carbon monoxide, particulate ma
and lead (CFR 1993a). 

4.7.2.4 Atmospheric Dispersion Modeling. The SRS has performed atmospheric 

dispersion modeling for criteria and toxic air pollutants for both maximum potential and a
emissions for the base year 1990, using the EPA Industrial Source Complex Short Term No. 2
The SRS used 1991 meteorological data collected at the Site meteorological stations for in
model. 

4.7.2.5 Summary of Nonradiological Air Quality. The SRS is in compliance with 

National Ambient Air Quality Standards and with the gaseous fluoride and total suspended p
standards required by South Carolina Department of Health and Environmental Control (SCDHE
Regulation R.61-62.5, Standard 2, "Ambient Air Quality Standards" (AAQS) (see Table 4-4).
    The SCDHEC has non-radiological air quality regulatory authority over the SRS.  The 
Department determines SRS ambient air quality compliance based on SRS air pollutant emissi
modeled at the Site perimeter (excluding SC Highway 125, which crosses the southwestern qu
the SRS). 
    The SRS is in compliance with SCDHEC Regulation R.61-62.5, Standard 8, "Toxic Air 
Pollutants," which regulates the emission of 257 toxic substances.  The SRS has identified
sources for 139 of the 257 regulated substances; the modeled results indicate that the Sit
applicable Department of Health and Environmental Control standards (WSRC 1993a).  Table 4
SRS emissions of toxic air pollutants of concern related to the SRS spent nuclear fuel alt
based on 1990 baseline data and the potential sources of air pollution permitted for const
operation in December 1992. 

4.7.3 Radiological Air Quality 

4.7.3.1 Background and Baseline Radiological Conditions. In the SRS region, airborne 

radionuclides originate from natural resources (terrestrial or cosmic), worldwide fallout,
operations.  The SRS maintains a network of air monitoring stations on and around the Site
Table 4-4.  Estimated ambient concentration contributions of criteria air pollutants from 
sources and sources planned for construction or operation through 1995 (-g/m3).  ,b 
                                                                                         M
                                    SRS Maximum                         Most stringent   P
                    Averaging       Potential                           AAQSd (Federal   C
 Pollutantc         time            Concentration   Actual              or state)        a
                                                                                         A
                                                                                          
SO2                 Annual          18              10                  80f              2
                    24-hour         356             185                 365f,g           9
                    3-hour          1,210           634                 1,300f,g         9
NOx                 Annual          30              4                   100f             3
CO                  8-hour          818             23                  10,000f,g        8
                    1-hour          3,553           180                 40,000f,g        9
Gaseous fluorides   12-hour         2.40            0.62                3.7e             6
(as HF)             24-hour         1.20            0.31                2.9e             4
                    1-week          0.6             0.15                1.6e             3
                    1-month         0.11            0.03                0.8e             1
PM10                Annual          9               3                   50f              1
                    24-hour         93              56                  150f             6
O3                  1-hour          NA              NA                  235f,g           N
TSP                 Annual          20              11                  75e              2
                    geometric  
                    mean  
Lead                Calendar        0.0015          0.0003              1.5e             0



                    quarter  
                    mean  
                      
a. Source:  WSRC (1994b). 
b. The contributions listed are the maximum values at the SRS boundary. 
c. SO2 = sulfur dioxide; NOx = nitrogen oxides; CO = carbon monoxide; PM10 = particulate m
   10-m in diameter; TSP = Total Suspended Particulates, O3 = Ozone. 
d. AAQS = Ambient Air Quality Standard. 
e. Source:  SCDHEC (1976). 
f. Source:  40 CFR Part 50. 
g. Concentration not to be exceeded more than once a year. 
NA = Not available. 
Table 4-5.  Baseline 24-hour average modeled concentrations at the SRS boundary - toxic ai
pollutants regulated by South Carolina from existing SRS sources and sources planned for c
or operation through 1995 (yg/m3).   
                                                                          Maximum  
                                       Maximum                            Potential  
                         Regulatory    Potential        Actual            Concentration as
Pollutantb               Limit         Concentrationc   Concentrationd    Percent of AAQSe
Nitric acid              125           51               4.0               41  
1,1,1-Trichloroethane    9,550         81               22                1  
Benzene                  150           32               31                21  
Ethanolamine             200           <0.01            <0.01             <0.1  
Ethyl benzene            4,350         0.58             0.12              <0.1  
Ethylene glycol          650           0.20             0.08              <0.1  
Formaldehyde             7.5           <0.01            <0.01             <0.1  
Glycol ethers            Pending       <0.01            <0.01             -  
Hexachloronapthalene     1             <0.01            <0.01             <0.1  
Hexane                   200           0.21             0.072             <0.1  
Manganese                25            0.82             0.10              3  
Methyl alcohol           1,310         2.9              0.51              0.2  
Methyl ethyl ketone      14,750        6.0              0.99              <0.1  
Methyl isobutyl ketone   2,050         3.0              0.51              <0.1  
Methylene chloride       8,750         10.5             1.8               <0.1  
Naphthalene              1,250         0.01             0.01              <0.1  
Phenol                   190           0.03             0.03              <0.1  
Phosphorus               0.5           <0.001           <0.001            <0.1  
Sodium hydroxide         20            0.01             0.01              <0.1  
Toluene                  2,000         9.3              1.6               <0.1  
Trichloroethylene        6,750         4.8              1.0               <0.1  
Vinyl acetate            176           0.06             0.02              <0.1  
Xylene                   4,350         39               3.8               0.9 
a. Source:  WSRC (1994b). 
b. Pollutants listed include compounds of interest regarding spent nuclear fuel alternativ
c. Maximum potential emissions from all SRS sources for 1990 plus maximum potential emissi
   for sources permitted in 1991 and 1992. 
d. Actual emissions from all SRS sources plus maximum potential emissions for sources perm
   construction through December 1992. 
e. AAQS = Ambient Air Quality Standard. 
determine concentrations of radioactive particulates and aerosols in the air (Arnett et al
Table 4-6 lists average and maximum atmospheric radionuclide concentrations at the SRS bou
and background [160-kilometer (100-mile) radius] monitoring locations during 1991. Table 
the average concentrations of tritium in the atmosphere, as measured at on- and offsite mo
locations. 
Table 4-6.  Radioactivity in air at SRS perimeter and at 160-kilometer (100-mile) radius (
                         Gross         Nonvolatile                                        
Location                 Alpha         Beta             Sr-89,90b         Pu-238b         
Site perimeter                                                                            
  Average                2.61x10-3     1.78x10-2        4.90x10-5         1.22x10-6       
  Maximum                1.07x10-2     4.63x10-2        5.11x10-4         1.94x10-5       
Background                                                                                
(160-kilometer                                                                            
radius)                                                                                   
  Average                2.60x10-3     1.76x10-2        2.00x10-4         1.44x10-6       
  Maximum                9.31x10-3     5.26x10-2        2.08x10-3         2.39x10-5       



a. Source:  Arnett et al. (1992). 
b. Monthly composite. 
Table 4-7.  Average atmospheric tritium concentrations on and around the Savannah River Si
(pCi/m3).   
Location                 1991          1990             1989  
Onsite                   250           430              640  
Site perimeter           21            32               37  
40-kilometer radius      11            12               14  
160-kilometer radius     8.5           8.8              9 
a. Source:  Arnett et al. (1992). 

4.7.3.2 Sources of Radiological Emissions. Table 4-8 lists groups of facilities that 

released radionuclides to the atmosphere in 1992; the facilities are grouped according to 
function that resulted in the release of radioactive materials. 
    Table 4-9 lists both the identified radionuclides that contributed to the SRS dose and
contribution of each radionuclide to the total site effective dose equivalent. 
Table 4-8.  Operational groupings and function of radionuclide sources. 
Group                              Function  
Reactor Materials                  Production of fuel and targets  
Reactors                           Irradiation of fuel and targets  
Separations                        Separation of useful radionuclides (other than tritium)
Analytical Laboratories            Process Control Laboratories  
Tritium                            Extraction, purification, and packaging  
Waste Management                   Management of radioactive waste  
Savannah River Technology Center   Research and development to support SRS processes 

4.8 Water Resources 

4.8.1 Surface Water 

    The Savannah River bounds the SRS on its southwestern border for about 20 miles 
(32 kilometers), approximately 160 river miles (260 kilometers) from the Atlantic Ocean.  
river flow averages about 10,000 cubic feet (283 cubic meters) per second.  River flows ra
3,960 cubic feet (112 cubic meters) per second to 71,700 cubic feet (2,030 cubic meters) p
    Five upstream reservoirs - Jocassee, Keowee, Hartwell, Richard B. Russell, and Strom T
- minimize the effects of droughts and the impacts of low flow on downstream water quality
and wildlife resources in the river. 
    At the SRS, a swamp occupies the floodplain along the Savannah River for a distance of
approximately 10 miles (17 kilometers); the swamp is about 1.5 miles (2.5 kilometers) wide
natural levee separates the river from the swampy floodplain.  Figure 4-10 shows the 100-y
floodplain of the Savannah River in the vicinity of the SRS as well as the floodplains of 
tributaries draining the SRS.  A 500-year floodplain map of the SRS has not been completed
would be required prior to the siting of any spent nuclear fuel management facilities, in 
with DOE regulations (CFR 1979).  These regulations require DOE to evaluate the potential 
flooding to proposed "critical actions" (for example, the storage of highly toxic or water
materials), which it defines as those for which even a slight chance of flooding would be 
    The five principal tributaries to the river on the SRS are Upper Three Runs Creek, Fou
Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek (Figure 4-10).  These tributar
Table 4-9.  Annual quantity of radionuclide emissions from the Savannah River Site.  ,b 
Radionuclide        Annual Quantity (curies)  Percent of Total Site Dose  
H-3 (oxide)         1.00x105                  98.0  
Pu-239              7.45x10-4                 0.6  
U-235,238           1.58x10-3                 0.4  
Pu-238              4.46x10-4                 0.3  
Ar-41               2.51x102                  0.3  
I-129               3.50x10-3                 0.2  
Am-241,243          1.13x10-4                 0.1  
Sr-89,90 (Y-90)     2.03x10-3                 0.02  
Cm-242,244          2.31x10-5                 0.01  
Cs-137 (Ba-137m)    2.50x10-4                 0.01  
C-14                1.86x10-1                 0.01  
H-3 (elemental)     5.59x104                  <0.01  



I-135               1.34x10-1                 <0.01  
Kr-85               4.99x101                  <0.01  
I-131               9.99x10-5                 <0.01  
Ru-106 (Rh-106)     1.81x10-6                 <0.01  
I-133               1.15x10-3                 <0.01  
Co-60               3.60x10-7                 <0.01  
Xe-135              2.43x10-3                 <0.01  
Cs-134              3.75x10-8                 <0.01  
Ce-144 (Pr-144,144m)1.16x10-7                 <0.01  
Eu-154              3.44x10-13                <0.01  
Eu-155              1.63x10-13                <0.01  
Sb-125              7.27x10-15                <0.01  
Zr-95 (Nb-95)       2.39x10-14                <0.01 
a. Source:  Arnett et al. (1993). 
b. Includes emissions to the atmosphere and surface water. 
  Figure 4-10.  Savannah River Site, showing major stream systems and facilities. almost a
descends 50 to 200 feet (15 to 60 meters) before discharging into the river.  The streams,
historically have received varying amounts of effluent from various SRS operations, are no
commercial sources of water.  The natural flow of SRS streams ranges from less than 10 cub
(l cubic meter) per second in smaller streams such as Pen Branch to 240 cubic feet (6.8 cu
per second in Upper Three Runs Creek. 

4.8.1.1 SRS Streams. This section describes the pertinent physical and hydrologic properties 

of Upper Three Runs Creek and Fourmile Branch, which are the streams closest to most SRS s
nuclear fuel management locations (Figure 4-10).  These two streams are among the largest 
SRS, and they border the areas where DOE is most likely to locate new spent nuclear fuel f
    Upper Three Runs Creek is a large, cool [annual maximum temperature of 26.1 degrees C
(79 degrees F)] blackwater stream in the northern part of the SRS.  It drains an area of a
210 square miles (545 square kilometers), and has an average discharge of 330 cubic feet (
meters) per second at the mouth of the creek.  Upper Three Runs Creek is approximately 25 
(40 kilometers) long, with its lower 17 miles (28 kilometers) inside the boundaries of the
creek receives more water from underground sources than the other SRS streams and, therefo
low conductivity, hardness, and pH values.  Upper Three Runs Creek is the only major tribu
the SRS that has never received thermal discharges. 
    Fourmile Branch is about 15 miles (24 kilometers) long and drains an area of approxima
34 square miles (89 square kilometers).  In its headwaters, Fourmile Branch is a small bla
stream that receives relatively few impacts from SRS operations.  The water chemistry in t
headwater area of the creek is very similar to that of Upper Three Runs Creek, with the ex
nitrate concentrations, which are an order of magnitude higher than those in Upper Three R
(WSRC 1994a).  These elevated nitrate concentrations are probably the result of groundwate
and outcropping from the F- and H-Area seepage basins.  In its lower reaches, Fourmile Bra
broadens and flows through a delta formed by the deposition of sediments.  Although most o
through the delta is in one main channel, the delta has many standing dead trees, logs, st
cypress trees that provide structure and reduce the water velocity in some areas.  Downstr
delta, the creek flows in one main channel and most of the flow discharges into the Savann
River Mile 152 (kilometer 245), while a small portion of the creek flows west and enters B
Creek, a small onsite tributary. 

4.8.1.2 Surface Water Quality. The Savannah River, which forms the boundary between the 

States of Georgia and South Carolina, supplies potable water to several users.  Upstream o
the river supplies domestic and industrial water needs for Augusta, Georgia, and North Aug
Carolina.  The river also receives sewage treatment plant effluent from Augusta, Georgia; 
Augusta, Aiken, and Horse Creek Valley, South Carolina; and as described above from a vari
SRS operations via onsite stream discharges.  Approximately 130 river-miles (210 kilometer
downstream of the SRS, the river supplies domestic and industrial water needs for Savannah
and Beaufort and Jasper Counties in South Carolina through intakes located at about River 
and River Mile 39.  In addition, Georgia Power's Vogtle Electric Generating Plant withdraw
average of 1.3 cubic meters per second (46 cubic feet per second) for cooling and returns 
of 0.35 cubic meters per second (12 cubic feet per second) of cooling tower blowdown.  Als
Urquhart Steam Generating Station at Beech Island, South Carolina withdraws approximately 
meters per second (265 cubic feet per second) for once-through cooling water. 
    The South Carolina Department of Health and Environmental Control regulates the physic



properties and concentrations of chemicals and metals in SRS effluents under the National 
Discharge Elimination System (NPDES) program.  This agency also regulates chemical and bio
water quality standards for SRS waters.  On April 24, 1992, the agency changed the classif
the Savannah River and SRS streams from "Class B waters" to "Freshwaters."  The definition
Class B waters and Freshwaters are the same, but the Freshwaters classification imposes a 
stringent set of water quality standards (Arnett et al. 1993).  Tables 4-10 and 4-11 list 
characteristics of SRS surface-water quality upstream and downstream, respectively, due to
contributions from SRS and possibly other sources.  A comparison of these results indicate
influences from SRS or other sources are not seriously degrading Savannah River water qual

4.8.2 Groundwater Resources 

4.8.2.1 Hydrostratigraphic Units. There are two hydrogeologic provinces in the subsurface 

beneath SRS (WSRC 1994a).  The first, referred to as the Piedmont hydrogeologic province 
(Figure 4-11), includes Paleozoic metamorphic and igneous basement rocks and Triassic-aged
mudstone, sandstone, and conglomerate contained within the Dunbarton Basin.  The second, r
to as the Southeastern Coastal Plain hydrogeologic province, represents the major aquifer 
consists of a wedge of unconsolidated Coastal Plain sediments of Late Cretaceous and Terti
(Figure 4-11).  These two units are overlain by the vadose or unsaturated zone, which exte
Table 4-10.  Water quality in the Savannah River above the confluence with Upper Three Run
the Savannah River Site in 1990.  ,b 
                                                                     Existing Water-Body C
Parameter                   Unit of Measure        MCL c,d or DCGe   Average              
Aluminum                    mg/L                   0.05-0.2g         NCi                  
Ammonia                     mg/L                   NAj               0.1                  
Cadmium                     mg/L                   0.005g            NC                   
Calcium                     mg/L                   NA                NC                   
Cesium-137                  pCi/L                  120e              0.0088               
Chemical oxygen demand      mg/L                   NA                9.7                  
Chloride                    mg/L                   250h              7.8                  
Chromium                    mg/L                   0.1d              NC                   
Copper                      mg/L                   1.0d              NC                   
Dissolved oxygen            mg/L                   >5                8.0                  
Fecal coliform              Colonies per 100/ml    1,000g            54                   
Gross alpha                 pCi/L                  15g               0.04                 
Ironc                       mg/L                   0.3h              NC                   
Lead                        mg/L                   0.015g            NC                   
Magnesium                   mg/L                   NA                NC                   
Manganesec                  mg/L                   0.05g             NC                   
Mercury                     mg/L                   0.002d            NC                   
Nickel                      mg/L                   0.1c              NC                   
Nitrite/Nitrate             mg/L                   10g               0.32                 
Nonvolatile beta (dissolved)pCi/L                  50g               1.9                  
pH                          pH Units               6.5-8.5g           Not reported        
Phosphate                   mg/L                   N/A               0.09                 
Plutonium-238               pCi/L                  1.6e              0.0006               
Plutonium-239               pCi/L                  1.2e              0.0005               
Sodium                      mg/L                   NA                NC                   
Strontium-89                pCi/L                  800e              0.23                 
Strontium-90                pCi/L                  8c                0.09                 
Sulfate                     mg/L                   250h              7.8                  
Suspended solids            mg/L                   NA                13                   
Temperature                 Degrees Celsius        32.2k             18.0                 
Total dissolved solids      mg/L                   500h              62                   
Tritium                     pCi/L                  20,000c           150                  
Zinc                        mg/L                   5h                NC                   
a. Source:  Cummins et al. (1991). 
b. Parameters are those for which DOE routinely measures as a regulatory requirement or as
c. Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Regulations (CFR 1
d. Maximum Contaminant Level (MCL); South Carolina (1976). 
e. U.S. Department of Energy Derived Concentration Guides (DCGs) for Water (DOE 1993b).  D
   effective dose of 100 millirem per year; however, because drinking water MCL is based o
   percent of DCG. 



f. Average concentration of samples taken at downstream monitoring station.  Maximum is hi
   river potentially affected by site activities.  Less than (<) indicates concentration b
g. Concentration exceeded water quality criteria; however, these criteria are listed for c
   and DOE DCGs are listed.  Water Quality Criteria (WQCs) and secondary standards are not
h. Secondary Maximum Contaminant Level (SMCL), EPA National Secondary Drinking Water Regul
i. NC = Not calculated due to insufficient number of samples. 
j. NA = None applicable. 
k. Shall not exceed weekly average of 32.2 degrees Celsius after mixing nor rise more than
   temperature criterion mixing zone has been established. 
Table 4-11.  Water quality in the Savannah River below the confluence with Lower Three Run
the Savannah River Site in 1990.  ,b 
                                                                     Existing Water-Body C
Parameter                   Unit of Measure        MCL c,d or DCGe   Average              
Aluminum                    mg/L                   0.05-0.2g         NCi                  
Ammonia                     mg/L                   NAj               0.1                  
Cadmium                     mg/L                   0.005g            NC                   
Calcium                     mg/L                   NA                NC                   
Cesium-137                  pCi/L                  120e              0.028                
Chemical oxygen demand      mg/L                   NA                9.8                  
Chloride                    mg/L                   250h              8                    
Chromium                    mg/L                   0.1d              NC                   
Copper                      mg/L                   1.0d              NC                   
Dissolved oxygen            mg/L                   >5                7.7                  
Fecal coliform              Colonies per 100/ml    1,000g            54                   
Gross alpha                 pCi/L                  15g               0.08                 
Ironc                       mg/L                   0.3h              NC                   
Lead                        mg/L                   0.015g            NC                   
Magnesium                   mg/L                   NA                NC                   
Manganesec                  mg/L                   0.05h             NC                   
Mercury                     mg/L                   0.002d            NC                   
Nickel                      mg/L                   0.1c              NC                   
Nitrite/Nitrate             mg/L                   10g               0.28                 
Nonvolatile beta (dissolved)pCi/L                  50g               2.1                  
pH                          pH Units               6.5-8.5h           Not reported        
Phosphate                   mg/L                   N/A               0.1                  
Plutonium-238               pCi/L                  1.6e              0.0006               
Plutonium-239               pCi/L                  1.2e              0.0014               
Sodium                      mg/L                   NA                NC                   
Strontium-89                pCi/L                  800e              0.25                 
Strontium-90                pCi/L                  8c                0.13                 
Sulfate                     mg/L                   250h              8.5                  
Suspended solids            mg/L                   NA                12                   
Temperature                 Degrees Celsius        32.2k             18.0                 
Total dissolved solids      mg/L                   500h              63                   
Tritium                     pCi/L                  20,000c           900                  
Zinc                        mg/L                   5h                NC                   
a. Source:  Cummins et al. (1991). 
b. Parameters are those for which DOE routinely measures as a regulatory requirement or as
c. Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Regulations (CFR 1
d. Maximum Contaminant Level (MCL); South Carolina (1976). 
e. U.S. Department of Energy Derived Concentration Guides (DCGs) for Water (DOE 1993b).  D
   effective dose of 100 millirem per year; however, because drinking water MCL is based o
   percent of DCG. 
f. Average concentration of samples taken at downstream monitoring station.  Maximum is hi
   river potentially affected by site activities.  Less than (<) indicates concentration b
g. Concentration exceeded water quality criteria; however, these criteria are listed for c
   and DOE DCGs are listed.  Water Quality Criteria (WQCs) and secondary standards are not
h. Secondary Maximum Contaminant Level (SMCL), EPA National Secondary Drinking Water Regul
i. NC = Not calculated due to insufficient number of samples. 
j. NA = None applicable. 
k. Shall not exceed weekly average of 32.2 degrees Celsius after mixing nor rise more than
   temperature criterion mixing zone has been established. 
  Figure 4-11.  Comparison of lithostratigraphy and hydrostratigraphy for the SRS region (
or silty sand through which recharge takes place. 
    The sediments that make up the Southeastern Coastal Plain hydrogeologic province in 



west-central South Carolina are grouped into three major aquifer systems divided by two ma
confining systems, all of which are underlain by the Appleton confining system (Figure 4-1
Appleton system separates the Southeastern Coastal Plain hydrogeologic province from the u
Piedmont hydrogeologic province.  Locally, each of the major aquifer systems contains indi
aquifer and confining units.  Figure 4-11 shows the regional lithostratigraphy of the geol
with the attendant primary hydrostratigraphic subdivision of the province.  The complexly 
strata that form the three aquifer systems consist primarily of fine- to coarse-grained sa
gravel and limestone deposited under relatively high energy conditions in fluvial to shall
environments (WSRC 1994a). 
    Figure 4-11 shows the current aquifer/aquitard terminology at the SRS.  Aquifers, in a
order, include the McQueen Branch, the Crouch Branch, and the Steed Pond.  For comparison,
figure also includes the corresponding aquifer terminology used on the Georgia side of the
River.  These include the Midville, Dublin, and Floridan aquifer systems.  In addition, th
aquifers are separated by confining layers which include, in ascending order, the Appleton
and Meyers Branch confining systems (WSRC 1994a). 

4.8.2.2 Groundwater Flow. Excellent quality groundwater is abundant in this region of 

South Carolina from many local aquifer units.  As a result, the South Carolina Department 
and Environmental Control has classified all aquifers in the state as Class GB (South Caro
or U.S. Environmental Protection Agency (EPA) Class II, meaning that the aquifers can prov
resource-quality water, but are not the sole source of supply (South Carolina Class GA or 
aquifers) (DOE 1991b). 
    The main source of recharge to the vadose zone is rainfall.  The annual precipitation 
is 48 inches (121.9 centimeters), with an estimated 16 inches (41 centimeters) designated 
recharge at the center of the SRS, in bare and grass-covered areas (WSRC 1994a).  The dire
groundwater flow in the vadose zone is predominantly downward.  However, given the lenses 
and clay that exist, there is significant lateral spread in some areas.  In general, the v
thickness ranges from approximately 130 feet (40 meters) in the northernmost portion of th
0 feet where the water table intersects wetlands, streams, or creeks. 
    The following discussion of groundwater flow in the Coastal Plain hydrogeologic provin
begins with the deepest aquifers at the SRS and proceeds to shallower units.  It does not 
in the confining units because few hydraulic head measurements are available for these uni
good approximation, flow in aquitards is limited predominantly to vertical flow between aq
The Midville or McQueen Branch aquifer (which has also been called the Middendorf, the Low
Cretaceous, the Tuscaloosa, and Aquifer IA) is highly transmissive and, therefore, serves 
production aquifer for much of the SRS.  This aquifer flows horizontally, predominantly to
Savannah River.  In the past, groundwater production wells at the SRS were screened in bot
Midville (McQueen Branch) and Dublin (Crouch Branch) aquifers.  In 1985 DOE committed to t
South Carolina Department of Health and Environmental Control to complete production wells
the McQueen Branch aquifer to minimize the potential for contamination to reach such wells
spread in the deeper aquifers. 
    Flow in the Dublin or Crouch Branch aquifer (which has also been called the Black Cree
Tuscaloosa, the Upper Cretaceous, and Aquifer IB) is more complicated than flow in the dee
McQueen Branch aquifer because of the apparent communication with Upper Three Runs Creek o
SRS.  Nonetheless, horizontal flow in the Dublin (Crouch Branch) aquifer is predominantly 
Savannah River.  However, there is an upward vertical flow component near the river and Up
Three Runs Creek.  Recharge to the Dublin-Midville aquifer system occurs in areas exposed 
ground surface near the Fall Line (see Figure 4-3). 
    Horizontal flow in the Gordon aquifer (previously called the Congaree, the Tertiary, a
Aquifer II) is toward Upper Three Runs Creek and the Savannah River, depending on the area
SRS.  Both the river and Upper Three Runs Creek intercept this aquifer.  The Gordon aquife
most of its recharge from groundwater that originates on the SRS. 
    Previous SRS studies have called the Upper Three Runs aquifer the "water table aquifer
have defined it as both the Barnwell/McBean and water table aquifers in the central portio
where those aquifers were thought to be separated by a "tan clay."  The Upper Three Runs a
the shallowest aquifer at the SRS.  The horizontal groundwater flow is generally toward th
surface-water feature that is in communication with the water table.  Most SRS streams, ex
Branch in the northeastern part of the Site, are in communication with the water table.  T
a "losing stream," meaning it provides, or "loses," water to the Upper Three Runs aquifer.
the Upper Three Runs aquifer receives most of its recharge from precipitation.  The Upper 
aquifer is not a source of domestic or production water on the SRS because the lower aquif
a more abundant supply of higher quality water (WSRC 1994a). 



4.8.2.3 Groundwater Quality. The quality of groundwater in the principal hydrologic 

systems beneath the SRS depends on both the source of the water and the inorganic and bioc
reactions that take place along its flowpath.  Quality is strongly influenced by the chemi
composition and mineralogy of the enclosing geologic materials (WSRC 1994a). 
    In general, the quality of the groundwater in the Coastal Plain sediments at the SRS a
surrounding areas is suitable for most domestic and industrial purposes.  The waters have 
concentrations of total dissolved solids (TDS), ranging from less than 10 milligrams per l
150 to 200 milligrams per liter.  The pH values range from 4.9 to 7.7 (where the groundwat
contact with limestone).  Much of the groundwater is corrosive to metal surfaces due to it
content and frequently low pH values.  High dissolved iron concentrations can also be of c
some groundwater units.  The SRS uses degasification and filtration processes to raise the
remove iron in domestic water supplies where necessary (WSRC 1994a). 
    Table 4-12 summarizes groundwater quality data from 85 existing waste sites on the SRS
compared to drinking water standards; Table 4-13 lists similar information for selected ra
constituents.  The data in these tables are from ongoing monitoring programs on the Site. 
EPA-accepted methods and guidelines for sampling and analysis are an integral part of this
program.  Several of the facilities discussed below have state-approved sampling and analy
    The shallow aquifers beneath 5 to 10 percent of the SRS have been contaminated by indu
solvents, metals, tritium, or other constituents used or generated on the Site.  Figure 4-
locations of facilities where the SRS monitors groundwater and areas with constituents tha
drinking water standards in 1992; the concentrations shown on Figure 4-12 represent the ma
data from one monitoring well on at least one occasion at a given area.  Contamination is 
the shallow aquifers, with one exception (see next paragraph).  Most contaminated groundwa
SRS is beneath a few facilities; contaminants reflect the operations and chemical processe
facilities perform.  For example, contaminants in the groundwater beneath A- and M-Areas i
chlorinated volatile organics, radionuclides, metals, and nitrate.  At F- and H-Areas, con
the groundwater include tritium and other radionuclides, metals, nitrate, chlorinated vola
values much smaller than those found at A- and M-Areas, and sulfate.  The groundwater bene
Sanitary Landfill contains chlorinated volatile organics, radionuclides, and metals.  The 
Table 4-12.  Representative groundwater quality data for nonradioactive constituents from 
Savannah River Site.   
Parameter (Unit)                                    Standard        Maximum Value  
Alkalinity (as CaCO3) (mg/L)                        100             1,360b  
pH (pH units)                                       8.5c            13b  
Antimony (mg/L)                                     0.005           0.013  
Arsenic (mg/L)                                      0.05            0.1  
Beryllium (mg/L)                                    0.011d          0.0043  
Cadmium (mg/L)                                      0.005c          0.34  
Chromium (mg/L)                                     0.1c            0.82  
Mercury (mg/L)                                      0.002c          0.12  
Lead (mg/L)                                         0.015e          1.0  
Nitrate-N (mg/L)                                    10c             278b  
Sulfate (mg/L)                                      400c            73,500b  
Pentachlorophenol (mg/L)                            0.001c          0.0032  
Lindane (mg/L)                                      0.0002c         0.00048  
Carbon tetrachloride (mg/L)                         0.005           0.43  
1,2-Dichloroethane (mg/L)                           0.005c          0.27  
1,1,1-Trichloroethane (mg/L)                        0.2c            0.21  
1,1-Dichloroethylene (mg/L)                         0.007c          0.15  
Trichlorethylene (mg/L)                             0.005c          147  
Tetrachloroethylene (mg/L)                          0.005c          101 
a. Data compiled from 85 existing wastes sites (Arnett et al. 1993). 
b. The elevated values for alkalinity and pH might be due to faulty well installation; the
   sulfate and nitrate values might be due to acid spills near wells. 
c. National secondary drinking water regulations (CFR 1991). 
d. National primary drinking water regulations (CFR 1974). 
e. Action level at which providers of public drinking water apply treatment technique to r
   levels (CFR 1991). 
Table 4-13.  Representative groundwater data for radioactive constituents from the Savanna
Site (pCi/liter).   
                                                                Maximum  
Constituent                                         Standardb   Concentration  
Gross alpha                                         15          2,700  



Nonvolatile beta                                    50          19,000  
Tritium                                             20,000      1.8 x 108  
Cesium-137                                          200         980  
Cobalt-60                                           100         290  
Iodine-129                                          1           72  
Ruthenium-106                                       30          170  
Total radium (radium-226 and                        5           50  
radium-228) 
Strontium-90                                        8           5,300 
a. Source:  Arnett et al. (1993). 
b. National Primary Drinking Water Regulations (CFR 1974), (56 FR 33052). 
beneath all the reactor areas except R-Area contains tritium, other nuclides, metals, and 
volatile organics.  At R-Area, groundwater contaminants include radionuclides and cadmium.
groundwater beneath D-Area contains metals, radionuclides, sulfate, and chlorinated volati
At TNX-Area, the groundwater contains chlorinated volatile organics, radionuclides, and ni
et al. 1993).  None of these cases indicated the presence of groundwater contamination bey
boundaries.  With the ongoing and expanding "pump and treat" system at the A-/M-Area 
(Figure 4-12), concentrations in the volatile organic compound plume are likely to decreas
    Contamination of groundwater in a drinking water aquifer has been found in only one re
small area north of A-Area, in the northwest portion of the site.  In the early 1980s, SRS
found low concentrations of trichloroethylene (11.7 microgram per liter) in water from one
well (53A) completed to the Dublin-Midville Aquifer System (formerly called the Tuscaloosa
Formation) in M-Area.  The monitors found the contamination only at 430 and 480 feet (131 
146 meters) in this well, which is 670 feet (204 meters) deep.  The well is screened inter
from 387 feet (118 meters) to the bottom.  DOE concluded that the contamination is probabl
migrating down the outside well casing from soils near the surface that are contaminated w
trichloroethylene.  This contaminated water enters the well through screens set in the Dub
  Figure 4-12.  Groundwater contamination at the Savannah River Site. System (Du Pont 1983
above Primary Drinking Water Standards in cretaceous zone (Dublin-Midville) well MSB 55TA,
which is approximately 3,500 feet west of well 53A and 1,500 feet north of A-Area (Arnett 
1993). 

4.8.2.4 Groundwater Use. The McQueen Branch aquifer, which becomes shallower toward 

the Fall Line, forms the base for most municipal and industrial water supplies in Aiken Co
Toward the coast, in Allendale and Barnwell Counties, this aquifer exists at increasingly 
depths.  As a consequence, the shallower Gordon aquifer supplies some municipal, industria
agricultural users (Arnett et al. 1993). 
    DOE has identified 56 major municipal, industrial, and agricultural groundwater users 
20 miles (32 kilometers) of the center of the SRS (DOE 1987a).  The total pumpage for thes
about 49 billion liters (13 billion gallons) per year.  The SRS withdraws approximately 14
liters (3.7 billion gallons) of groundwater per year for domestic and industrial uses (DOE

4.9 Ecological Resources 

    The U.S. Government acquired the SRS in 1951.  At that time, the Site was approximatel
two-thirds forested and one-third cropland and pasture (Dukes 1984).  At present, more tha
90 percent of the SRS is forested.  An extensive forest management program conducted by th
Savannah River Forest Station, which is operated by the U.S. Forest Service, has converted
pastures and croplands to pine plantations.  With the exception of the SRS production and 
areas, natural succession has reclaimed previously disturbed areas.  Table 4-14 lists SRS 
other than the land used for nuclear reactors and support facilities. 
    The SRS is important to maintaining the biodiversity of the region.  Satellite imagery
shows a circle of wooded habitat within a matrix of cleared uplands and narrow forested ri
corridors.  The SRS provides more than 734 square kilometers (181,000 acres) of contiguous
cover broken only by unpaved secondary roads, transmission line corridors in various stage
succession, and a few paved primary roads.  Carolina bays, the Savannah River swamp, and s
relatively intact longleaf pine-wiregrass communities provide important contributions to t
biodiversity of the SRS and of the entire region. 
Table 4-14.  Land cover of undeveloped areas on the Savannah River Site.   
                                                  Percent of  
Land cover types        Square kilometer          total  
Longleaf pine           150                       20  



Loblolly pine           258                       35  
Slash pine              117                       16  
Mixed pine/hardwood     23                         3  
Upland hardwood         20                         3  
Bottomland hardwood     117                       16  
Savannah River swamp    49                         7  
                                          
Total                   734                       100.0 
a. Source:  USDA (1991a). 
b. To convert square kilometers to acres, multiply by 247.1. 
    F- and H-Areas, located near the center of the SRS and approximately 1.6 kilometers (1
southeast of Upper Three Runs Creek, are heavily industrialized with little natural vegeta
remaining inside the fenced areas.  These areas are dominated by buildings, paved parking 
gravelled construction areas, and laydown yards.  While some grassed areas occur around th
administration buildings and some vegetation is present along the ditches that drain the a
majority of the site contains no vegetation.  Wildlife is absent except for occasional cro
brachyrhynchos) and nesting barn swallows (Hirundo rustica) around the buildings. 
    Figure 2-3 shows the location of a representative host site at the SRS for potential s
fuel activities.  F- and H-Areas (and developed areas immediately adjacent to them) would 
spent nuclear fuel management facilities, while the undeveloped area south and east of H-A
be used for the construction of new facilities that F- and H-Areas could not accommodate. 
undeveloped area, which was 98 percent cleared fields in 1951, is now almost completely fo
the most part with 5- to 40-year-old upland pine stands that are actively managed by the S
River Forest Station.  Most of these stands are loblolly pine (Pinus taeda), but there are
of slash pine (P. elliottii), upland hardwoods (predominantly oaks and hickories), and bot
hardwoods (most commonly sweetgum, Liquidambar styraciflua, and yellow poplar, Liriodendro
tulipifera) associated with two small Carolina bays located south of H-Area.  The area sou
lies in the Fourmile Branch watershed, while the area east of H-Area is in the McQueen Bra
tributary of Upper Three Runs Creek) watershed.  Neither area is likely to contain any thr
endangered species or their habitats. 
    The general area of the representative host site contains suitable habitat for white-t
feral hogs as well as other faunal species common to the mixed pine/hardwood forests of So
Carolina.  Additional wildlife species found in the area include gray squirrel (Sciurus ca
squirrel (S. niger), wild turkey (Meleagris gallopovo), cottontail rabbit (Sylvilagus flor
(Procyon lotor), bobcat (Felix rufus), and gray fox (Urocyon cinereoargenteus). 

4.9.1 Terrestrial Ecology 

    The SRS is near the transition area between the oak-hickory-pine forest and the southe
forest.  As a consequence, species typical of both associations occur (Dukes 1984).  In ad
farming, fire, soil features, and topography have strongly influenced existing SRS vegetat
    A variety of vascular plant communities occurs in the upland areas (Dukes 1984).  Typi
scrub oak communities occur on the drier, sandier areas.  Longleaf pine (Pinus palustrus),
(Quercus laevis), bluejack oak (Q. incana), blackjack oak (Q. marilandica), and dwarf post
(Q. margaretta) dominate these communities, which typically have understories of wire gras
stricta) and huckleberry (Vaccinium sp.).  Oak-hickory communities occur on more fertile, 
uplands; characteristic species are white oak (Q. alba), post oak (Q. stellata), southern 
(Q. falcata), mockernut hickory (Carya tomentosa), pignut hickory (C. glabra), and lobloll
an understory of sparkleberry (Vaccinium arboreum), holly (Ilex sp.), greenbriar (Smilax s
poison ivy (Rhus radicans). 
    The removal of human residents in 1951 and the subsequent restoration of forest cover 
provided the wildlife of the SRS with excellent habitat.  Furbearers such as gray fox, rac
opossum (Didelphis virginiana), bobcat, beaver (Castor canadensis), and otter (Lutra canad
relatively common throughout the Site.  Game species such as gray squirrel and fox squirre
white-tailed deer (Odocoileus virginianus), cottontail rabbit, and wild turkey are also co
Savannah River Ecology Laboratory has conducted numerous studies of reptile and amphibian 
the wetlands and adjacent uplands of the SRS. 
    DOE allows carefully regulated public hunting for white-tailed deer and feral hogs (Su
on most of the SRS to reduce the incidence of animal/vehicle collisions and maintain healt
populations within the carrying capacity of the range.  SRS personnel monitor all animals 
from the Site for contamination before releasing them to the hunters (WSRC 1992a). 
    Before releasing any animal to a hunter, SRS technicians perform field analyses for ce
at the hunt site.  In 1992, hunters collected 1,519 deer and 168 hogs.  The maximum 1992 c
field measurement for deer was 22.4 picocuries per gram; the average was 6.4 picocuries pe



(Arnett et al. 1993).  For hogs, the maximum value was 22.9 picocuries per gram and the av
3.5 picocuries per gram.  The field technicians determine estimated doses from consumption
venison and pork and make this information available to the hunters. 
    In 1992, the estimated maximum dose received by a hunter was 49 millirem per year.  Th
for this unique hypothetical maximum dose, which was for a hunter who harvested eight deer
hog, is the assumption that the hunter consumed the entire edible portion of each animal. 
additional hypothetical model involved a hunter whose total meat consumption for the year 
of SRS deer [81 kilograms (179 pounds) per year] (Arnett et al. 1993).  Based on these 
low-probability assumptions and on the average concentration of cesium-137 (6.4 picocuries
harvested on the SRS), the estimated potential maximum dose from this pathway is 26 millir
26 percent of the annual 100-millirem DOE Derived Concentration Guide.  Although a large 
percentage of this hypothetical dose is probably due to cesium-137 from worldwide fallout,
estimated total contains this background cesium-137 for conservatism. 

4.9.2 Wetlands 

    The SRS has extensive, widely distributed wetlands, most of which are associated with
floodplains, creeks, and impoundments.  In addition, approximately 200 Carolina bays occur
Site (Shields et al. 1982; Schalles et al. 1989). 
    The southwestern SRS boundary adjoins the Savannah River for approximately 32 kilomete
(20 miles).  The river floodplain supports an extensive swamp, covering about 49 square ki
(12,148 acres) of the Site; a natural levee separates the swamp from the river.  Timber wa
swamp in the late 1800s.  At present, the swamp forest consists of second-growth bald cypr
(Taxodium distichum), black gum (Nyssa sylvatica), and other hardwood species (Workman and
McLeod 1990; USDA 1991a). 
    Five major streams drain the SRS and eventually flow into the Savannah River.  Each st
floodplains characterized by bottomland hardwood forests or scrub-shrub wetlands in varyin
succession.  Dominant species include red maple (Acer rubrum), box elder (A. negundo), bal
water tupelo (Nyssa aquatica), sweetgum, and black willow (Salix nigra) (Workman and McLeo
1990). 
    Carolina bays are unique wetland features of the southeastern United States.  They are
wetland habitat dispersed throughout the uplands of the SRS.  The approximately 200 bays o
exhibit extremely variable hydrology and a range of plant communities from herbaceous mars
forested wetland (Shields et al. 1982; Schalles et al. 1989).  SRS scientists have studied
ecology extensively, particularly in relation to the construction of the Defense Waste Pro
Facility (DWPF; SREL 1980). 

4.9.3 Aquatic Ecology 

    The aquatic resources of the SRS have been the subject of intensive study for more tha
30 years.  Research has focused on the flora and fauna of the Savannah River and the five 
of the river that drain the Site.  Section 4.8.1.1 describes those portions of the aquatic
spent nuclear fuel management activities could affect.  In addition, several monographs (P
1967; Dahlberg and Scott 1971; Bennett and McFarlane 1983), the eight-volume Comprehensive
Cooling Water Study (Du Pont 1987), and three EISs (DOE 1984; DOE 1987b; DOE 1990) that 
evaluated operations of SRS production reactors describe the aquatic biota and aquatic sys
SRS. 

4.9.4 Threatened and Endangered Species 

    Threatened, Endangered, and Candidate Plant and Animal Species of the Savannah River S
(HNUS 1992b) describes threatened, endangered, and candidate plant and animal species that
known to occur or that might occur on the SRS.  Table 4-15 lists these species. 
    The following Federally listed endangered animals are known to occur on the SRS or in 
Savannah River adjacent to the Site:  the red-cockaded woodpecker (Picoides borealis), the
bald eagle (Haliaeetus leucocephalus), the wood stork (Mycteria americana), and the shortn
sturgeon (Acipenser brevirostrum) (HNUS 1992b).  Researchers have found one Federally list
endangered plant species, the smooth coneflower (Echinacea laevigata), on the Site, severa
Table 4-15.  Threatened, endangered, and candidate plant and animal species of the SRS. 
Common Name (Scientific Name)                                       Status  
Animals  
Rafinesques (= Southeastern) big-eared bat (Plecotus rafinesquii)   FC2  
Loggerhead Shrike (Lanius ludovicianus)                             FC2  



Bachman's sparrow (Aimophila aestivalis)                            FC2  
Carolina crawfish (= Gopher) frog (Rana areolata capito)            FC2  
Southern hognose snake (Heterodon simus)                            FC2  
Northern pine snake (Pituophis melanoleucus melanoleucus)           FC2  
Bald eagle (Haliaeetus leucocephalus)                               E  
Wood stork (Mycteria americana)                                     E  
Red-cockaded woodpecker (Picoides borealis)                         E  
American alligator (Alligator mississippiensis)                     T/SA  
Shortnose sturgeon (Accipenser brevirostrum)                        E  
Plants  
Smooth coneflower (Echinacea laevigata)                             E  
Bog spice bush (Lindera subcoriacea)                                FC2  
Boykin's lobelia (Lobelia boykinii)                                 FC2  
Loose watermilfoil (Myriophyllum laxum)                             FC2  
Nestronia (Nestronia umbellula)                                     FC2  
Awned meadowbeauty (Rhexia aristosa)                                FC2 
Key: E = Federal endangered species. 
     T/SA = Threatened due to Similarity of Appearance. 
     FC2 = Under review (a candidate species) for listing by the Federal government. 
listed Category 2 species, and several state listed species (Knox and Sharitz 1990).  At p
SRS is implementing strategies for the protection of these species. 
    F- and H-Areas and the representative host site contain no habitat suitable for any of
Federally listed threatened or endangered species found on the SRS.  The Southern bald eag
wood stork feed and nest near wetlands, streams, and reservoirs, and thus would not be att
host site, a densely forested upland area.  Shortnose sturgeon, typically residents of lar
and estuaries, have never been collected in Fourmile Branch or any of the tributaries of t
River that drain the SRS. 
    Red-cockaded woodpeckers prefer open pine forests with mature trees (older than 80 yea
foraging and nesting.  The pines of the undeveloped host site are 5 to 40 years old, thus 
woodpeckers probably would not forage or nest in the area. 
    The Red-cockaded Woodpecker Management Standards and Guidelines, Savannah River Site 
(USDA 1991b) describes the SRS management strategy for the red-cockaded woodpecker.  The m
significant element of this management strategy is the conversion of slash (and some loblo
a designated red-cockaded woodpecker management area to longleaf pine, with a harvest rota
120 years. 

4.10 Noise 

    The major noise sources at the SRS occur primarily in developed operational areas and 
various facilities, equipment, and machines (e.g., cooling towers, transformers, engines, 
steam vents, paging systems, construction and materials-handling equipment, and vehicles).
noise sources outside the operational areas consist primarily of vehicles and railroad ope
Previous studies have assessed noise impacts of existing SRS operational activities (NUS 1
1991b; DOE 1990; DOE 1993a).  These studies concluded that, because of the remote location
SRS operational areas, there are no known conditions associated with existing onsite noise
adversely affect individuals at offsite locations.  Some disturbance of wildlife activitie
the SRS as a result of operational and construction activities. 
    Existing SRS-related noise sources of importance to the public are those resulting fro
transportation of people and materials to and from the Site.  These sources include trucks
vehicles, helicopters, and freight trains.  In addition, a portion of the air cargo and bu
using commercial air transport through the airports at Augusta, Georgia, and Columbia, Sou
Carolina, are attributable to SRS operations. 
    The States of Georgia and South Carolina and the counties in which the SRS is located 
established any regulations that specify acceptable community noise levels with the except
County.  A provision of the Aiken County Nuisance Ordinance limits daytime and nighttime n
frequency band (Aiken County 1991). 
    During a normal week in 1995, about 20,000 employees are likely to travel to the SRS e
in private vehicles from surrounding communities.  Both government-owned and private truck
and deliver materials at the Site.  Most private vehicles and trucks traveling to and from
day use South Carolina Highways (SC) 125 and 19.  The contribution of SRS operations to tr
volumes along SC 125 and SC 19, especially during peak traffic periods, affects noise leve
the towns of New Ellenton and Jackson and the City of Aiken. 
    Noise measurements taken during 1989 and 1990 along SC 125 in the Town of Jackson at a
point about 15 meters (50 feet) from the roadway indicate that the 1-hour equivalent sound



traffic ranged from 48 to 72 decibels (A-weighted).  The estimated day/night average sound
along this route was 66 decibels for summer and 69 decibels for winter.  Similarly, noise
measurements along SC 19 in the town of New Ellenton at a point about 15 meters (50 feet) 
roadway indicate that the 1-hour equivalent sound level from traffic ranged from 53 to 71 
The estimated day/night average sound level along this route was 68 decibels for summer an
67 decibels for winter (NUS 1990).  Employment at the SRS has increased slightly since 198
potentially causing small increases in traffic noise, especially during peak traffic perio
(approximately between 6:30 and 8:30 a.m. and between 3:30 and 5:30 p.m., corresponding to
major shift changes).  Because some residences and at least two schools are within 100 to 
these routes, some annoyance to members of the public residing along these highways might 
based on the relationship between the day/night average sound level and the "percent highl
(Schultz 1978; Fidell et al. 1989; FICON 1992). 
    Noise sources from rail transport include diesel engines, wheel-track contact, and 
whistle-warnings at rail crossings. 

4.11 Traffic and Transportation 

4.11.1 Regional Infrastructure 

    The SRS is surrounded by a system of Interstate highways, U.S. highways, state highway
railroads.  The regional transportation networks service the four South Carolina counties 
Allendale, Bamberg, and Barnwell) and two Georgia counties (Columbia and Richmond) that ge
about 90 percent of SRS commuter traffic (HNUS 1992a).  Two major railroads - CSX Transpor
and Norfolk Southern Corporation - also serve the SRS vicinity.  Although barge traffic is
the Savannah River, neither the SRS nor commercial shippers normally use barges.  Figure 4
the regional transportation infrastructure. 

4.11.1.1 Regional Roads. Two Interstate highways serve the SRS area. Interstate 20 (I-20) 

provides a primary east-west corridor and I-520 links I-20 with parts of Augusta, Georgia.
U.S. Highways 1 and 25 are principal north-south routes and U.S. 78 provides east-west con
Several other highways - U.S. 221, U.S. 301, U.S. 321, and U.S. 601 - provide additional t
routes in the region. 
    Several state routes provide direct access to the SRS.  Running northwest/southeast is
Access to the Site is provided from the north by SC 19, from the northeast by SC 39, and f
east by SC 64. 
    U.S. 278 bisects the northern part of the SRS and is available to public access withou
The SRS maintains barricades at site entries and exits on SC 125 to control public access 
although it is generally open to unrestricted public travel.  The public also has direct a
Road 1.  All other site roads have restricted access. 

4.11.1.2 Regional Railroads. Norfolk Southern serves Augusta and Savannah, Georgia, as 

well as Columbia and Charleston, South Carolina.  CSX serves the same locations and the SR

4.11.2 SRS Infrastructure 

    The SRS transportation infrastructure consists of more than 143 miles (230 kilometers)
primary roads, 1,200 miles (1,931 kilometers) of unpaved secondary roads, and 103 kilomete
(64 miles) of railroad track (WSRC 1993b).  These roads and railroads provide connections 
various SRS facilities and to offsite transportation linkages.  Figure 4-14 shows the SRS 
primary roadways and access points.  Figure 4-15 shows the SRS railway system. 

4.11.2.1 SRS Roads. Two major public highways traverse the Site: SC 125 and U.S. 278.  

SC 125 connects Allendale, South Carolina, to Augusta, Georgia, by crossing the Site in a
northwest-to-southeast direction.  U.S. 278 also connects Augusta and Allendale, but its r
approximately follows the northern and eastern SRS boundaries. 
  Figure 4-13.  Regional transportation infrastructure.   Figure 4-14.  Major SRS road and
 
from SC 125; three limit access from SC 19, SC 39, and SC 64; and two limit access from th



areas of the administrative complex near the northern SRS boundary (A-Area).   
    In general, the primary SRS roadways are in good condition and are smooth and free fro
potholes.  Typically, wide, firm shoulders border roads that are either straight or have w
turns.  Intersections are well marked for both traffic and safety identification and are s
cleared of trees and brush that might obstruct a driver's view of oncoming traffic.  Raili
side of the roadways offer protection at appropriate locations from dropoffs or other haza
general, the roadways are lighted only at gate areas and near major facilities.  The SRS h
overpasses, one at the cloverleaf intersection of Roads 2 and C, and the other where SC 12
overpasses the CSX railroad tracks in the southern part of the Site.  The 60 bridges on th
been inspected and evaluated for safe loading, with some bridges rated as high as 200 tons
tons) under controlled conditions.  The steepest roadway gradient is on Road C at the east
Upper Three Runs Creek, where the road drops more than 100 feet (30 meters) in about 0.25 
(0.4 kilometer).  At the base of the dropoff is a bridge over the creek and an immediate t
road.  This area presents a relatively hazardous roadway condition. 
    In general, heavy traffic occurs early in the morning and late in the afternoon when w
surrounding communities commute to and from the Site.  During working hours, official vehi
logging trucks constitute most of the traffic.  At any time, as many as 60 logging trucks,
impede traffic, might be operating on the Site, with an annual average of about 25 trucks 
Table 4-16 provides data on traffic counts for various roads and access points around the 

4.11.2.2 SRS Railroads. Railroads on the Site include both CSX tracks and SRS rolling 

stock and tracks.  Two routes of the CSX distribution system run through the Site:  a line
Florence, South Carolina, and Augusta, Georgia, and a line between Yemassee, South Carolin
Augusta, Georgia.  The two lines join on the Site just south of L-Lake (Figure 4-15).  Ear
CSX discontinued service on the line from the SRS junction to Florence. 
    The 64 miles (103 kilometers) of SRS railroads are well maintained.  The rails and cro
in good condition, and the track lines are clear of vegetation and debris.  Significant cl
the tracks on both sides.  Intersections of railroads and roadways are marked by railroad 
with lights where appropriate. 
Table 4-16.  SRS traffic counts - major roads.   
                                                                     Average  
                                                Day           Peak   speed  
Measurement point            Date      DirectionTotal  Peakb  timec  (mph)d  
Road 2 between Roads C and D 2-23-93   East     3,031  800    1530   47  
                             4-21-93   West     3,075  864    0630   NAe  
Road 4 between Roads E and C 12-9-92   East     1,624  352    1530   NA  
                             12-9-92   West     1,553  306    0615   NA  
Road 8 at Pond C             2-23-92   East     634    274    1530   58  
                             2-23-92   West     662    331    0615   56  
Road C between landfill and R12-16-92  North    6,931  2,435  1530   53  
                             12-16-92  South    6,873  2,701  0630   58  
Road C north of Road 7       1-20-93   North    742    288    0630   53  
                             1-20-93   South    763    223    1530   54  
                                                                       
Road D                       9-29-93   North    1,779  218    1500   43  
                             9-29-93   South    1,813  220    0845   52  
                                                                       
Road E at E-Area             8-25-93   North    3,099  669    1530   35  
                             8-25-93   South    3,054  804    0630   38  
Road F at Upper Three Runs Cr2-2-93    North    3,239  1,438  1530   53  
                             2-2-93    South    3,192  1,483  0630   51  
H-Area Exit                  12-2-92   Outbound 2,181  406    1530   12 
a. Source:  Swygert (1993). 
b. Number of vehicles in peak hour. 
c. Start of peak hour. 
d. mph = miles per hour; to convert to kilometers per hour multiply by 1.6093. 
e. NA = data not available. 
    The SRS rail classification yard is east of P-Reactor.  This eight-track facility sort
rail cars.  Deliveries of SRS shipments occur at two onsite rail stations at the former to
and Dunbarton.  From these stations, an SRS engine moves the railcars to the appropriate r
facility.  The Ellenton station, which is on the main Augusta-Yemassee line, is the prefer
point.  The Dunbarton station, which is on the discontinued portion of the Augusta-Florenc
receives less use. 



4.12 Occupational and Public Radiological Health and Safety 

    The sources of radiation exposure to individuals consist of natural background radiati
cosmic, terrestrial, and internal body sources; radiation from medical diagnostic and ther
practices; and radiation from manmade sources, including consumer and industrial products,
facilities, and weapons test fallout. 
    All radiation doses discussed in this document are effective dose equivalents (i.e., o
equivalents weighted for biological effect and summed to yield a whole-body dose equivalen
same risk as irradiation of individual organs) as defined by the International Commission 
Radiological Protection, Publication 26 (ICRP 1977), unless specifically identified otherw
thyroid dose, bone dose). 
    Natural background radiation contributes about 83 percent of the annual dose of 380 mi
received by an average member of the population within 50 miles (80 kilometers) of the Sit
on national averages, medical exposure accounts for 14 percent of the annual dose, and the
doses from weapons test fallout, consumer and industrial products, and air travel account 
approximately 3 percent (Arnett et al. 1993). 

4.12.1 Occupational Health and Safety 

    SRS maintains a network of air monitoring stations on and around the Site to determine
concentrations of radioactive particulates and aerosols in the air (Arnett et al. 1993).  
average and maximum radionuclide particulate concentrations found in 1992 in air at the F-
H-Areas, SRS boundary, and background [100-mile (160-kilometer) radius] monitoring locatio
Table 4-18 lists average and maximum concentrations of tritium in atmospheric moisture dur
for the F- and H-Areas, SRS boundary, and background monitoring locations. 
    Gamma radiation levels measured by thermoluminescent dosimeters in 1992 at the F- and 
fences averaged 70 and 74 millirem per year, respectively. Gamma radiation levels, includ
background (terrestrial and cosmic) radiation, measured at the Site perimeter in 1992 yiel
average dose of 35 millirem per year (Arnett et al. 1993). 
Table 4-17.  Radioactivity in air at the Savannah River Site and vicinity (pCi/m3).   
                Gross        Nonvolatile                                                  
Location        Alpha        Beta                         SR-89,90b                   Pu-2
F-Area                                                                                    
  Average       1.80x10-3    1.94x10-2                    0.62x10-4                   1.26
  Maximum       3.55x10-3    5.56x10-2                    6.02x10-4                   2.64
H-Area                                                                                    
  Average       1.80x10-3    1.93x10-2                    2.69x10-4                   2.03
  Maximum       4.24x10-3    5.39x10-2                    2.83x10-3                   6.03
Site perimeter                                                                            
  Average       1.80x10-3    2.30x10-2                    0.13x10-4                   0.01
  Maximum       4.04x10-2    4.95x10-2                    4.54x10-4                   2.21
Background                                                                                
(100-mile radius)                                                                         
  Average       1.67x10-3    1.73x10-2                    0.49x10-4                   0.72
  Maximum       3.83x10-3    4.37x10-2                    6.89x10-4                   1.98
a. Arnett et al. (1993). 
b. Monthly composite. 
Table 4-18.  Tritium measured in air at the Savannah River Site (pCi/cc).   
Location                  Average       Maximum  
F-Area                    8.67x10-5     2.98x10-4  
H-Area                    0.99x10-3     6.77x10-3  
Site boundary             2.65x10-5     1.03x10-4  
Background (100-mile radiu8.32x10-6     1.08x10-5 
a. Arnett (1993). 
   Soil samples from uncultivated areas provide a measure of the quantity of particulate r
deposited from the atmosphere.  Table 4-19 lists maximum measurements of radionuclides in 
for 1992 at F- and H-Areas, SRS boundary, and background [100-mile (160-kilometer)-radius]
monitoring locations.  The SRS measured elevated concentrations of plutonium-238 and pluto
around F- and H-Areas, reflecting releases from these areas.  From 1955 through 1992, tota
atmospheric plutonium releases from the F- and H-Areas were approximately 0.7 curie of 
plutonium-238 and 3 curies of plutonium-239 (Arnett et al. 1992; 1993). 
   The SRS workers investigated for purposes of assessing occupational radiation exposures
the group of involved workers assigned to F- and H-Area facilities.  The investigation sel



facilities because they process materials with radiological characteristics similar to the
Table 4-19.  Maximum radioactivity concentrations in soil at the Savannah River Site (pCi/
Location                    Sr-90     Cs-137    Pu-238    Pu-239  
F-Area                      2.16x10-2 7.19x10-1 4.03x10-1 5.31x10-1  
H-Area                      2.89x10-2 8.22x10-1 2.13x10-2 5.54x10-2  
Site perimeter              (b)       4.84x10-1 2.19x10-3 1.36x10-2  
Background (100-mile radius)1.46x10-2 (b)       2.34x10-4 1.93x10-2 
a. Arnett et al. (1992). 
b. None detected. 
analyzed in this EIS.  The dosimetry results for these two involved worker groups are most
because they depict occupational impacts that are directly relevant to each alternative.  
investigation selected two dosimetry periods of record for this analysis:  1983 - 1987 and
earlier 5-year period included times when materials processing was occurring at a rate tha
accelerated in comparison with recent years.  The later period includes processing rates t
reflect near-term DOE mission initiatives. 
   Tables 4-20 and 4-21 list the involved worker dosimetry data for 1983 - 1987 and 1993,
respectively.  This analysis adapted these data from monitoring data statistics (Matheny 1
Matheny 1994b) for operations, maintenance, laboratory, and health protection personnel as
 
the F- and H-Area Canyons and the associated B-Line facilities.  The calculated incidences
fatal cancer attributable to each facility's collective worker dose are approximately 0.11
the earlier and later time periods, respectively.  Similarly, the highest calculated exces
probabilities attributable to average individual worker doses are approximately 0.0003 and
respectively.  The analysis estimated these health effects using risk coefficients adopted
(DOE 1993). 

4.12.2 Public Health and Safety 

   Table 4-22 summarizes the major sources of exposure for the population within 50 miles
(80 kilometers) of the SRS and for the Savannah River water-consuming population in Beaufo
Jasper Counties, South Carolina, and Port Wentworth, Georgia.  Most of the sources, such a
background dose and medical dose, are independent of the presence of the SRS. 
   Atmospheric releases of radioactive material to the environment from SRS operations fro
1992 resulted in an average dose of approximately 0.02 millirem per year to individuals in
Table 4-20.  Annual involved worker doses, 1983 - 1987. 
                                        Total Collective  
                    Average Worker      Worker Dose  
Facility            Dose (rem)          (person-rem)  
H-Canyon            0.41                36.28  
HB-Line             0.49                21.84  
F-Canyon            0.48                87.25  
FB-Line             0.74                124.68  
  Facilities Average0.53                NA  
   Facilities Total NA                  270.05 
NA = Not applicable. 
Table 4-21.  Annual involved worker doses, 1993. 
                                        Total Collective  
                    Average Worker      Worker Dose  
Facility            Dose (rem)          (person-rem)  
H-Canyon            0.17                11.07  
HB-Line             0.24                21.97  
F-Canyon            0.22                9.16  
FB-Line             0.24                51.16  
  Facilities Average0.22                NA  
   Facilities Total NA                  93.36 
NA = Not applicable. 
Table 4-22.  Major sources of radiation exposure to the public in the vicinity of the Sava
Site.   
                                                                    Dose to average 
                                                                    individual    Percenta
Source of Exposure                                                  (mrem/yr)     exposure
Natural background radiation                                        315           83  
Medical radiation                                                   54            14  
Consumer and industrial products, fallout, air travel               10            3  



Savannah River Site operations                                      0.22        0.06   
       Grand Total                                                  380           100 
a. Arnett et al. (1993). 
(80-kilometer)-radius population.  The collective effective dose equivalent due to atmosph
from 1992 SRS operations to the population of 620,100 within 50 miles (80 kilometers) was
approximately 6.4 person-rem per year.  Atmospheric releases of tritium accounted for more
90 percent of the offsite population dose; tritium is the only radionuclide of SRS origin 
routinely detected in offsite air (Cummins et al. 1991; Arnett et al. 1992, 1993).  Table 
average annual atmospheric tritium concentrations in the vicinity of SRS for the three yea
1992. 
Table 4-23.  Average atmospheric tritium concentrations in the vicinity of the Savannah Ri
(pCi/m3).   
Location                1992    1991     1990  
Onsite                  340     250      430  
Site perimeter          27      21       32  
25-mile radius          11      11       12  
100-mile radius         8.3     8.5      8.8 
a. Arnett et al. (1993). 
    From 1990 to 1992, the calculated maximum individual average annual dose from atmosphe
releases to a hypothetical individual residing at the SRS boundary was 0.12 millirem (Cumm
1991; Arnett et al. 1992, 1993). 
    In general, liquid releases of tritium account for more than 99 percent of the total r
introduced into the Savannah River from SRS activities (Arnett et al. 1993).  The calculat
annual dose to the maximally exposed individual resulting from liquid releases from 1990 t
0.21 millirem (Cummins et al. 1991; Arnett et al. 1992; 1993).  From 1990 to 1992 liquid r
radioactive material to the environment from SRS operations resulted in an average dose of
millirem per year and 0.05 millirem per year to downstream consumers of drinking water fro
Beaufort-Jasper and Port Wentworth water treatment plants, respectively.  These doses to t
Beaufort-Jasper river-water-consuming population of about 51,000 and the current Port Went
river-water-consuming population of about 20,000 would yield a collective effective dose e
these populations of approximately 3 person-rem per year (Cummins et al. 1991; Arnett et a
1993). 
    The SRS analyzes samples from other environmental media that onsite releases might aff
that might provide a pathway for radiation exposure to the public and Site employees; thes
samples of milk, food products, drinking water, wildlife, rainwater, soil, sediment, and v
The 1992 SRS Environmental Report (Arnett et al. 1993) describes the sampling program, mon
locations, and monitoring results for each of these media. 
    Major nuclear facilities within 50 miles (80 kilometers) of the SRS include a low-leve
burial site operated by Chem-Nuclear Systems, Inc., near the eastern SRS boundary in Barnw
Carolina, and the Georgia Power Company Alvin W. Vogtle Electric Generating Plant, directl
the Savannah River from the SRS.  Plant Vogtle began commercial operation in 1987, and its
are controlled to meet U.S. Nuclear Regulatory Commission requirements. 

4.13 Utilities and Energy 

    This section describes SRS electricity consumption, water consumption, fuel usage, and
and industrial wastewater treatment.  Table 4-24 contains information on the current statu
items at SRS. 
Table 4-24.  Current capacities and usage of utilities and energy at SRS. 
ELECTRICITY                                                           
         Consumption                                          659,000 megawatt hours per y
         Load                                                 75 megavolt-amperes  
         Peak Demand                                          130 megavolt-amperes  
         Capacity                                             340 megavolt-amperes  
WATER                                                                 
         Groundwater usage                                    12,490 million liters (3.3 b
         Surface water usage (cooling)                        75,700 million liters (20 bi
                                                                                     
FUEL                                                                  
         Oil                                                  28.4 million liters (7.5 mil
         Coal                                                 210,000 metric tons (230,000
         Gasoline                                             4.7 million liters (1.24 mil
                                                                                          
WASTEWATER                                                            



         Domestic capacity                                    3.97 million liters (1.05 mi
         Domestic load                                        1.89 million liters (0.50 mi
         Industrial capacitya,b                               1.64 million liters (433,244
         Industrial loada                                     44,000 liters (11,580 gallon
a.  F/H Effluent Treatment Facility only. 
b.  Design capacity; permitted capacity is about 67 percent of this value. 

4.13.1 Electricity 

    The SRS purchases electric power from the South Carolina Electric and Gas Company (SCE
through three purchased power-line interconnects to the SRS transmission grid.  The recent
annual power consumption for the SRS was approximately 659,000 megawatt-hours.  The averag
was 75 megavolt-amperes and the peak demand was about 130 megavolt-amperes.  South Carolin
Electric and Gas sources can supply as much as 340 megavolt-amperes to the SRS grid with e
direct connections.  The SRS generating station in D-Area can produce an additional 
80 megavolt-amperes capacity, although that plant currently produces only process steam.  
transmission grid that would provide power to any spent nuclear fuel facilities consists o
145 kilometers (90 miles) of 115-kilovolt lines, four switching stations, and 15 substatio
service to all major production areas provides parallel redundant capacity to ensure maxim
availability and reliability (WSRC 1993c). 

4.13.2 Water Consumption 

    Groundwater from a deep confined aquifer supplies domestic and process water for the S
through approximately 100 production wells.  The aquifer system sustains single well yield
10.2 million liters (2.7 million gallons) per day.  Current usage from this source is abou
liters (3.7 billion gallons) per year (DOE 1990).  The SRS withdraws cooling water for its
from the Savannah River at an annual rate of about 75.7 billion liters (20 billion gallons
(WSRC 1993c). 

4.13.3 Fuel Consumption 

    Fuels consumed at SRS include oil, coal, and gasoline.  SRS facilities and equipment b
approximately 28.4 million liters (7.5 million gallons) of oil each year.  This total incl
No. 6 oil, and No. 2 oil.  The SRS burns coal and some waste oils in the D-Area powerhouse
produce steam for Site facilities.  Current coal usage is about 208,655 metric tons (230,0
year.  SRS vehicles use approximately 4.7 million liters (1.24 million gallons) of gasolin
Under the provisions of the Energy Policy Act of 1992, natural gas will replace gasoline o
within the next 10 years.  At that time, SRS usage of natural gas would be approximately 1
cubic meters (429 million cubic feet) per year.  At present, the SRS consumes no natural g
(WSRC 1993c). 

4.13.4 Wastewater Treatment 

    By 1995, the SRS Centralized Sanitary Wastewater Treatment Facility will process most 
domestic effluent on the Site.  This centrally located facility has a design capacity of 4
(1.05 million gallons) per day.  Once operational, the plant will use about 50 percent of 
In addition, five smaller sanitary treatment plants serve more remote areas of the Site.  
spent nuclear fuel management would use the centralized facility. 
    The F/H Effluent Treatment Facility (ETF), which decontaminates routine process efflue
accidental radioactive releases from operations, treats industrial wastewater in the F- an
where the spent fuel management activities would occur. 
    Effluent Treatment Facility process operations performed on the waste liquids include
neutralization (adjusts pH), submicron filtration (removes suspended solids), activated ca
absorption (removes dissolved organic chemicals), reverse osmosis membrane deionization (r
salts), ion exchange (removes heavy metals), and evaporation (separates radionuclides from
condensate).  This facility releases two different streams.  The treated water stream is s
analyzed to ensure that it meets discharge requirements and then is released to Upper Thre
Creek via a permitted outfall.  The waste concentrate (i.e., bottoms from the evaporator p
transferred to the H-Area waste tank farm for treatment and disposal in the Z-Area Saltsto
  
    The design capacity for the Effluent Treatment Facility is approximately 600 million l



million gallons) per year.  The maximum permitted treatment capacity is about 400 million 
(105.7 million gallons) per year.  Under normal operating conditions, the facility treats 
16,000 cubic meters (26 million gallons) of liquid waste per year (WSRC 1993d). 
    The influent water load to processes discharging to the permitted outfall includes as 
million liters (54 million gallons) per year of F-Area Canyon process wastewater, 120 mill
(32 million gallons) per year of H-Area Canyon process wastewater, 34 million liters (9 mi
gallons) per year from the F-Area collection and retention basins, 34 million liters (9 mi
per year from the H-Area collection and retention basins, 68 million liters (18 million ga
of Effluent Treatment Facility acid, caustic, flush and rinse water, and similar wastewate
SRS facilities. 

4.14 Materials and Waste Management 

    The historic national defense mission of the SRS has resulted in the generation of hig
radioactive waste, transuranic waste, low-level radioactive waste (low-activity and interm
hazardous waste, mixed waste (radioactive and hazardous combined), and sanitary waste 
(nonhazardous, nonradioactive solid waste).  This section discusses the treatment, storage
of waste at the SRS.  Section 4.13 discusses domestic and industrial wastewater treatment.
    DOE is preparing an environmental impact statement on Waste Management at the Savannah
River Site (DOE 1995).  The purpose of the EIS is to provide a basis for DOE to select a s
strategic approach to managing present and future SRS waste generated as a result of ongoi
operations, environmental restoration activities, transition from nuclear production to ot
and decontamination and decommissioning programs.  The Waste Management EIS will support 
project-level decisions on the operation of specific treatment, storage, and disposal faci
near term (10 years or less).  In addition, the EIS will provide a baseline for analyses o
management activities and a basis for the evaluation of the specific waste management alte
The Waste Management EIS will not include management of spent nuclear fuel which is addres
this document. 
    DOE treats and stores waste generated from onsite operations in waste management facil
located primarily in E-, F-, H-, N-, S-, and Z-Areas (Figure 4-16).  These facilities incl
H-Area Effluent Treatment Facility, the High-Level Waste Tank Farms, and the Solid Waste D
Facility.  The Defense Waste Processing Facility is nearly operational and the Consolidate
Incineration Facility is under construction.  The SRS places sanitary and inert waste in t
Sanitary Landfill and the Burma Road Landfill, respectively. 
    DOE continues to reduce the amount of waste generated and disposed of at the SRS throu
waste minimization and treatment programs.  DOE accomplishes waste minimization by reducin
volume, toxicity, or mobility of waste before storing or disposing of it.  These activitie
more intensive surveying, waste segregation, and use of administrative and engineering con
    The waste that DOE presently stores on the SRS includes high-level, transuranic, hazar
mixed waste and some low-level waste.  The Site stores high-level waste in underground sto
that have received South Carolina Department of Health and Environmental Control industria
wastewater permits, and manages them in accordance with Clean Water Act, Resource Conserva
and Recovery Act, and DOE requirements.  The SRS stores transuranic mixed waste on interim
storage pads in accordance with South Carolina Department of Health and Environmental Cont
requirements and DOE Orders.  Hazardous and mixed waste is placed in permitted or interim-
  Figure 4-16.  Waste management facilities at the Savannah River Site. storage in the Haz
storage buildings. 
    Figure 4-17 shows the high-level liquid waste management process at the SRS.  Figure 4
shows the process for handling all other forms of solid waste at the Site. 
    Table 4-25 is a forecast of annual waste generation for all waste forms except sanitar
high-level waste (WSRC 1994c).  The volumes listed do not include waste related to deconta
and decommissioning because DOE has not yet completed the planning of these activities.  
Section 5.14 discusses potential consequences of spent nuclear fuel activities as they rel
alternative interim storage and treatment scenarios. 

4.14.1 High-Level Waste 

    The SRS generated high-level waste from the recovery of nuclear materials from spent f
target processing in the F- and H-Areas.  It is stored in 50 underground tanks.  These tan
other radioactive waste effluents (primarily low-level radioactive waste such as aqueous p
including purge water from storage basins for irradiated reactor fuel or fuel elements).  
waste is stored to permit the decay of short-lived radionuclides and allow separation of s
from soluble waste.  Evaporators concentrate soluble waste to reduce original volumes and 



immobilize it as crystallized salt by successive evaporations of the liquid supernate.  Th
the evaporator overheads in cesium removal columns before transferring them to the F- and 
Effluent Treatment Facility.  The SRS processes the sludge and salt to prepare them for vi
the Defense Waste Processing Facility (high-level waste), when it becomes operational, or 
at the Z-Area Saltstone Facility (low-level waste).  DOE has prepared a Supplemental EIS r
Defense Waste Processing Facility operations (DOE 1994d). 
    By December 31, 1991, DOE had stored approximately 127.9 million liters (33.8 million 
of high-level radioactive waste on the Site.  Estimates of current tank capacity and high-
forecasts should be available in 1995.  In general, however, due to a number of factors, t
important of which has been the extended outage of the evaporators, the estimated inventor
in the high-level tanks is greater than 90 percent of existing capacity (WSRC 1994d).  DOE
constructing a replacement high-level waste tank evaporator to augment or replace existing
evaporators. 
  Figure 4-17.  Flow diagram for high-level radioactive waste.   Figure 4-18.  Flow diagra
Waste Type            FY94                FY95                         FY96  
Transuranic           670                 860                          760  
Low-Level                                                              
  Low-Activity        21,350              17,680                       17,970  
  Intermediate-Level  940                 580                          740  
Hazardous             140                 130                          100  
Mixed                 120                 130                          110 
a.  Source:  WSRC (1994c). 
b.  To convert cubic meters to cubic feet, multiply by 35.314. 

4.14.2 Transuranic Waste 

  At present, DOE uses three methods of retrievable storage for transuranic waste at SRS, 
the time of generation.  Transuranic waste generated before 1974 is buried in approximatel
120 belowgrade concrete culverts in the Solid Waste Disposal Facility.  Transuranic waste 
from 1974 to 1985 is stored on five concrete pads and one asphalt pad that have been cover
approximately 1.2 meters (4 feet) of native soil.  DOE stores waste generated since 1985 o
13 additional concrete pads that are not covered with soil.  Pads 1 through 17 operate und
Status approved by the South Carolina Department of Health and Environmental Control.  DOE
Pads 18 through 19, which are not required to have interim status, to manage nonhazardous 
wastes only. 
  The SRS stores wastes containing 10 to 100 nanocuries per gram of transuranic material w
transuranic waste until it can complete Site-specific radiological performance assessments
provide disposal limits for transuranic isotopes.  SRS transuranic waste inventories and f
include both transuranic waste and the 10- to 100-nanocuries-per-gram transuranic wastes.
  At the end of 1993, the SRS had approximately 9,900 cubic meters (350,000 cubic feet) of
transuranic waste in storage (WSRC 1994e).  Based on the 1994-to-1996 average annual gener
rate forecast, the Site generates approximately 760 cubic meters (27,000 cubic feet) of tr
waste annually.  Transuranic mixed waste (transuranic and hazardous combined) accounts for
approximately 110 cubic meters (3,900 cubic feet) of this volume (WSRC 1994c).  DOE is eva
available storage space for transuranic mixed waste to alleviate any storage capacity defi

4.14.3 Mixed Low-Level Waste 

  The SRS mixed waste program consists primarily of providing safe storage until treatment
disposal facilities are available.  The current volume of mixed low-level waste at the SRS
1,700 cubic meters (60,000 cubic feet) (WSRC 1994e).  Based on the 1994-to-1996 average an
generation forecast, the Site generates approximately 118 cubic meters (4,170 cubic feet) 
low-level waste annually (WSRC 1994c).  DOE is evaluating available storage space to deter
when the SRS will exceed its capacity.  However, DOE is constructing a Consolidated Incine
Facility in H-Area, which will treat mixed, hazardous, and low-level waste.  When the inci
operational, existing inventory will be reduced and more storage capacity will become avai

4.14.4 Low-Level Waste 

  The SRS packages low-level waste for disposal on the Site in accordance with the waste c
and its estimated surface dose rate.  The Site places low-activity waste in carbon steel b
deposits it in an Engineered Low-Level Trench (ELLT).  The trenches are several acres in s
6 meters (20 feet) deep and have sloped sides and floor, allowing drainage to a collection



When the trenches are full, DOE backfills and covers them with at least 1.8 meters (6 feet
The Site packages intermediate-level wastes according to the waste form and disposes of th
trenches.  DOE will store long-lived wastes, such as resins, until the Long-Lived Waste St
Building, currently under construction, becomes operational.  This building will provide s
DOE develops treatment and disposal technologies. 
  The SRS is developing a new disposal facility, known as the E-Area Vault (EAV).  This fa
will include vaults for low-activity waste, intermediate-level non-tritium waste, and inte
tritium waste. 
  Based on the 1994-to-1996 average annual generation forecast, the Site generates approxi
19,000 cubic meters (671,400 cubic feet) of low-activity waste and 750 cubic meters (26,60
feet) of intermediate-level waste annually.  DOE expects that the Consolidated Incineratio
will begin operations by the second quarter of Fiscal Year 1996; this facility will have t
of annually processing as much as 15,850 cubic meters (560,000 cubic feet) of boxed low-ac
waste and approximately 186 cubic meters (6,600 cubic feet) of hazardous and mixed waste. 

4.14.5 Hazardous Waste 

  DOE stores hazardous wastes generated at various SRS facilities in buildings in the B- a
N-Areas, and on the Solid Waste Storage Pads.  The Resource Conservation and Recovery Act
regulates these wastes. 
  The inventory of hazardous waste in storage at the SRS is about 1.6 million kilograms (3
pounds), occupying a volume of about 2,430 cubic meters (86,000 cubic feet) (WSRC 1994e). 
on the 1994-to-1996 average annual generation rate forecast, the Site generates approximat
124 cubic meters (4,370 cubic feet) of hazardous waste annually (WSRC 1994c). 

4.14.6 Sanitary Waste 

  The SRS disposes of most of its solid sanitary waste in onsite landfills, the most recen
began operation in 1985.  Current disposal operations include the Interim Sanitary Landfil
30 trucks per work day arrive at this facility carrying approximately 18,125 kilograms (40
of waste that, after compaction, occupies approximately 115 cubic meters (150 cubic yards)
space.  The recent implementation of SRS paper and aluminum can recycling programs and dis
office waste off the Site in a commercial landfill has increased the projected life of the
fourth quarter of 1996 (WSRC 1994e). 
  DOE also maintains an inert material landfill on the Site near Burma Road.  This facilit
demolition and construction debris.  DOE is evaluating the construction of a new SRS sanit
or the use of a commercial landfill. 

4.14.7 Hazardous Materials 

  The SRS 1993 Tier II emergency and hazardous chemical inventory lists 205 reportable haz
substances present on the Site in excess of the 10,000-pound (4,536-kilogram) threshold qu
(WSRC 1994f).  The number and the total weight of any hazardous chemicals used on the Site
daily in response to use.  The annual Superfund Amendments and Reauthorization Act (SARA) 
for the SRS include listings of hazardous materials used or stored on the Site during each

5. ENVIRONMENTAL CONSEQUENCES 

5.1 Overview 

    This chapter discusses the potential environmental consequences for each spent nuclear
management alternative described in Chapter 3.  The representative host site locations, as
Chapter 2, are the F- and H-Areas and an undeveloped site close to H-Area.  These sites ar
representative of available areas that could support spent fuel management missions.  Base
facility characteristics, this chapter analyzes representative consequences in terms of th
attributes of the potential host areas and the Savannah River Site (SRS) at large, as desc
Chapter 4.  Table 3-2 compares the environmental consequences of each alternative.  The im
associated with the construction and operation of a Navy Expended Core Facility are not in
this chapter, but are included in Appendix D of Volume 1 of this Environmental Impact Stat



5.2 Land Use 

    Overall environmental impacts on land use by any of the alternatives would be small be
U.S. Department of Energy (DOE) would construct most new facilities in F- and H-Areas, whi
already dedicated to industrial use and which previous activities have disturbed.  New con
the undeveloped representative host site near H-Area would probably be necessary only for 
construction of a dry storage vault. 
    The Centralization Alternative (Alternative 5), under which DOE would transfer all spe
fuel to the SRS, would result in the greatest changes in land use.  Under this alternative
would dedicate between 70 and 100 acres (0.3 and 0.4 square kilometer) for use in spent nu
management; the exact location and size of the area affected would depend on whether DOE c
use the wet storage, dry storage, or processing option.  Of this affected area, a maximum 
approximately 100 acres (0.4 square kilometer) would change from managed pine forest to in
use. 
    DOE would retain under its control any lands supporting the spent nuclear fuel managem
program for the life of the project.  No alternative would require the acquisition of publ

5.3 Socioeconomics 

    Socioeconomic consequences resulting from the implementation of any of the alternative
relate primarily to changes in employment within the region of influence (ROI).  DOE has b
analysis in the following section on estimated employment and population data for each SRS
nuclear fuel alternative, as listed in Table 5-1.  The population within the region of inf
is estimated to be approximately 462,000.  The labor force will be about 257,000 persons o
about 242,000 will be employed. 
    DOE expects the employment level at the Site to decline from about 20,000 (in 1995) to
15,800 (in 2004) as the SRS mission is redefined.  This anticipated decline would be somew
by the jobs created by the spent nuclear fuel management activities.  Therefore, none of t
alternatives would require additional operations employees because the SRS could fill all 
positions through the reassignment of existing workers.  Consequently, this analysis addre
employment impacts from construction activities.  Given the natural variation in construct
employment levels, the analysis could not accurately determine the reassignment of existin
construction workers.  As a result, this assessment analyzed the maximum potential impact,
assumes that all construction employment would represent new jobs that in-migrating worker
fill. 
    DOE estimated total employment impacts using the Regional Input-Output Modeling System
the U.S. Bureau of Economic Analysis developed for the SRS region of influence.  This asse
also analyzed changes in population based on historic data that indicate that 90 percent o
employees live in the six-county region. 

5.3.1 Potential Impacts 

    Table 5-1 lists direct increases in construction employment for each alternative and t
corresponding change in population.  As listed, potential impacts to socioeconomic resourc
smallest under Alternative 1 (No Action) and would be greatest under Option 5b (Centraliza
Storage).  Therefore, Option 5b provides the bounding case for maximum potential impacts t
socioeconomic resources. 
  
Table 5-1.  Direct construction employment and total population changes by alternative, 19
Alternative                1995a   1996a   1997a   1998a   1999a   2000    2001    2002   
Alternative 1-             50      50      50      50      50      50      50      50     
Employmenta                200     150     150     100     100     100     100     100    
Population 
Option 2a-                 50      50      50      50      50      200     400     600    
Employment                 200     150     150     100     100     850     1,550   2,250  
Population 
Option 2b-                 50      50      50      50      50      200     400     600    
Employment                 100     150     150     100     100     850     1,550   2,250  
Population 
Option 2c-                 50      50      50      50      50      200     350     550    
Employment                 200     150     150     100     100     700     1,350   2,050  
Population 
Option 3a-                 50      50      50      50      50      200     400     600    



Employment                 200     150     150     100     100     850     1,550   2,250  
Population 
Option 3b-                 50      50      50      50      50      200     400     650    
Employment                 200     150     150     100     100     800     1,600   2,550  
Population 
Option 3c-                 50      50      50      50      50      200     350     550    
Employment                 200     150     150     100     100     700     1,350   2,050  
Population 
Option 4a-                 50      50      50      50      50      200     400     650    
Employment                 200     150     150     100     100     800     1,600   2,550  
Population 
Option 4b-                 50      50      50      50      50      200     400     650    
Employment                 200     150     150     100     100     800     1,600   2,550  
Population 
Option 4c-                 50      50      50      50      50      200     350     550    
Employment                 200     150     150     100     100     700     1,350   2,050  
Population 
Option 4d-                 50      50      50      50      50      300     500     700    
Employment                 200     200     150     150     150     1,100   1,900   2,800  
Population 
Option 4e-                 50      50      50      50      50      250     500     800    
Employment                 200     200     150     150     150     1,000   2,000   3,200  
Population 
Option 4f-                 50      50      50      50      50      200     450     650    
Employment                 200     200     150     150     150     850     1,700   2,550  
Population 
Option 4g-                 50      50      50      50      50      100     150     200    
Employment                 200     150     150     100     100     250     500     700    
Population 
Alternative                1995a   1996a   1997a   1998a   1999a   2000    2001    2002   
Option 5a-                 50      50      50      50      50      900     1,750   2,550  
Employment                 200     150     150     100     100     3,500   6,800   9,900  
Population 
Option 5b-                 50      50      50      50      50      1,000   1,900   2,700  
Employment                 200     150     150     100     100     3,850   7,450   10,550 
Population 
Option 5c-                 50      50      50      50      50      900     1,750   2,550  
Employment                 200     150     150     100     100     3,500   6,800   9,900  
Population 
Option 5d-                 50      50      50      50      50      100     150     200    
Employment                 200     150     150     100     100     250     500     700    
Population 
a.  Construction is related to renovation of reactor basin and Receiving Basin for Offsite
    Table 5-2 lists indirect employment and corresponding population changes associated wi
construction phase activities under Option 5b.  As listed, the number of full-time constru
required to support the implementation of this option from 1995 to 2004 would range from 
approximately 50 to 2,700.  When added to the indirect employment of 1,600 jobs in the pea
(2002), the total employment impact in the region would be approximately 4,300 employees.
Table 5-2.  Estimated increases in employment and population related to construction activ
Option 5b, from 1995 to 2004.  ROI refers to the six-county region of influence. 
Factor                        1995     1996     1997     1998     1999     2000     2001  
Direct                        50       50       50       50       50       1,000    1,900 
employment 
Secondary                     30       30       30       30       30       600      1,100 
employment 
Total employment              80       80       80       80       80       1,600    3,000 
change 
% Change in ROI               0.03     0.03     0.03     0.03     0.03     0.54     1.00  
labor force 
% Change in ROI               0.03     0.03     0.03     0.03     0.03     0.57     1.06  
employment 
Population change             200      150      150      100      100      3,850    7,450 
(in region) 
% Change in ROI               0.04     0.03     0.03     0.02     0.02     0.81     1.56  
population 



Assuming in-migrating workers filled all jobs, the regional labor force and employment wou
by 1.4 percent and 1.5 percent, respectively.  These changes would be temporary and would 
adverse impact on the region.  After 2004, employment would gradually decline to a relativ
constant level of about 50 jobs. 
    Based on historic data, approximately 90 percent of new employees would live within th
six-county region of influence.  Assuming each new employee represented one household with
persons per household, there would be approximately 10,550 additional people in the region
peak year (2002).  These changes would be temporary and would represent an estimated 2.2 p
increase in baseline population levels.  Given this minor change in population, DOE expect
impacts on the demand for community resources and services such as housing, schools, polic
care, and fire protection to be negligible. 
    Because all the other alternatives would require fewer employees, they would result in
changes than those listed in Table 5-2, and would have no adverse impacts on socioeconomic
resources in the region of influence. 

5.4 Cultural Resources 

    A Programmatic Memorandum of Agreement (SRARP 1989) between the DOE Savannah River 
Operations Office, the South Carolina State Historic Preservation Office, and the Advisory
Historic Preservation, ratified on August 24, 1990, is the instrument for the management o
resources at the SRS.  DOE uses this memorandum to identify cultural resources, assess the
of eligibility for the National Register of Historic Places, and develop mitigation plans 
resources in consultation with the State Historic Preservation Officer.  DOE would comply 
terms of the memorandum for all activities needed to support spent nuclear fuel management
    The potential for adverse impacts on cultural resources would be smallest under Altern
(No Action) and would be greatest under Alternative 5 (Centralization).  Any facilities th
would construct in F- and H-Areas, north of Road E (Alternatives 1-5), would be in Sensiti
Zones 2 and 3.  Section 4.4 describes these zones.  The undeveloped representative host si
east of H-Area (Alternative 5) is in Sensitivity Zone 3.  Although there are no known arch
sites in the area, it has never been surveyed.  Surveying being conducted near F-Area (nor
Road C and west of Road 4 along Upper Three Runs Creek) has recorded some historic and 
prehistoric sites.  However, DOE expects no impacts in F- and H-Areas due to their extensi
industrial development.  Until DOE has determined the precise locations of facilities conn
any of the alternatives, it cannot predict impacts on cultural resources in the undevelope
(Sassaman 1994).  However, DOE would mitigate, through avoidance or removal, impacts to 
potentially significant resources that future site surveys might discover. 

5.5 Aesthetic and Scenic Resources 

    None of the alternatives for spent nuclear fuel management at the SRS would have adver
consequences on scenic resources or aesthetics.  Most new construction would be in F- or H
both of which are already dedicated to industrial use.  New construction on the undevelope
which would occur primarily under Alternative 5, would be adjacent to H-Area in an already
industrialized portion of the SRS.  In all cases, new construction would not be visible of
from public access roads on the Site.  No alternative would produce emissions to the atmos
would be visible or would indirectly reduce visibility. 

5.6 Geologic Resources 

    The SRS contains no unique geologic features or minerals of economic value.  Therefore
anticipates no impacts to geologic resources at the SRS from any of the spent nuclear fuel
management alternatives. 
    Other sections in this chapter consider the relationships of the Site's specific geolo
region's historic and analyzed seismicity to the local environment and to SRS spent nuclea
related structures and facilities.  Section 5.8 discusses the consequences of analyzed sei
both surface-water and groundwater resources.  Section 5.15 describes estimates of risk th
both the probability of and the consequences from a wide range of seismic events, ranging 
and regional historically documented earthquakes to postulated lower probability, higher c
events. 
    The accident analyses in this chapter, which DOE based on information from approved sa
analysis reports for applicable facilities, address the frequency and consequences of hist
earthquakes, as well as postulated less likely, but more damaging, seismic events.  DOE ha



the consequences from seismic challenges to the facilities and structures up to 0.20g late
acceleration.   

5.7 Air Quality Consequences 

    The SRS is in compliance with both Federal and state ambient air quality standards for
and toxic air pollutants.  As shown in the following tables, the predicted incremental air
impacts would not contribute to exceeding either the National Ambient Air Quality Standard
Carolina's Ambient Air Quality Standards. 
    DOE performed analyses using computer models in order to assess the potential air qual
impacts of operations under each of the spent nuclear fuel management alternatives.  This 
describes the results of these analyses.  All the concentrations discussed below are groun
estimations based on results from the ISC2 and FDM models for nonradiological pollutants, 
MAXIGASP- and POPGASP SRS-climatology-specific models for radionuclides.  The analyses 
assume that facility operations would result in both radiological and nonradiological emis
assessed construction impacts qualitatively in relation to the land area to be disturbed u
alternative. 
    Nonradiological Emissions.  DOE analyzed the potential incremental impacts of only tho
substances for which it expects releases to the atmosphere during the normal operation of 
fuel facilities.  The nonradiological releases evaluated for each alternative include seve
pollutants and 23 toxic pollutants.  DOE selected the toxic substances for analysis by com
anticipated chemical usage at the proposed spent nuclear fuel facilities to the list of 25
pollutants in the South Carolina Air Pollution Regulations (SCDHEC 1976).  The SRS modeled
potential emissions of the listed toxic chemicals that DOE anticipates would be used durin
nuclear fuel activities.  The following subsections discuss the results for both criteria 
pollutants.  Tables 5-3 and 5-4 list the estimated maximum incremental concentrations of t
pollutants at the Site boundary, while Tables 5-5 and 5-6 contain the incremental rates of
    Radiological Emissions.  DOE evaluated the potential radiological releases to the atmo
from spent fuel management at the SRS using existing Site historical operations informatio
on the actual 1993 emissions data from the Receiving Basin for Offsite Fuels (WSRC 1994d),
estimates that emissions from any of the wet storage options under Alternatives 1 through 
Table 5-3.  Estimated incremental air quality impacts at the Savannah River Site boundary 
criteria pollutants (-g/m3).   
                                                                                          
                                                                               
                                                             Maximum           
                                 Averaging      Regulatory   Potential       Actual  
Pollutantb                       Time           Standardc    Concentration   Concentration
                                                                                          
                                                                                          
                                                                                          
CRITERIA POLLUTANTS (-g/m3)  
Carbon monoxide                  8-hour         10,000       818             23           
                                 1-hour         40,000       3,553           180          
Ozone (as VOC)                   1-hour         245          N/Ad            N/Ad         
Nitrogen oxides                  Annual         100          30              4            
                                 geometric  
                                 mean  
Particulate matter               Annual         50           9               3            
(<10-m)                          24-hour        150          93              56           
Total suspended                  Annual         75           20              11           
particulates (TSP) 
Sulfur dioxide                   Annual         80           18              10           
                                 24-hour        365          356             185          
                                 3-hour         1,300        1,210           634          
Lead                             Calendar       1.5          <0.01           <0.01        
                                 quarter mean  
Gaseous Fluorides (as            1-month        0.8          0.11            0.03         
HF)                              1-week         1.6          0.6             0.15         
                                 24-hour        2.9          1.20            0.31         
                                 12-hour        3.7          2.40            0.62         
Table 5-3.  (continued).  
  
  



                                                                                          
                                                                               
                                                             Maximum           
                                 Averaging      Regulatory   Potential       Actual  
Pollutantb                       Time           Standardc    Concentration   Concentration
                                                                                          
                                                                                          
                                                                                          
CRITERIA POLLUTANTS (-g/m3)                                                               
Carbon monoxide                  8-hour         10,000       818             23           
                                 1-hour         40,000       3,553           180          
Ozone (as VOC)                   1-hour         245          N/Ad            N/Ad         
Nitrogen oxides                  Annual         100          30              4            
                                 geometric  
                                 mean  
Particulate matter               Annual         50           9               3            
(<10-m)                          24-hour        150          93              56           
Total suspended                  Annual         75           20              11           
particulates (TSP) 
Sulfur dioxide                   Annual         80           18              10           
                                 24-hour        365          356             185          
                                 3-hour         1,300        1,210           634          
Lead                             Calendar       1.5          <0.01           <0.01        
                                 quarter mean  
Gaseous Fluorides                1-month        0.8          0.11            0.03         
(as HF)                          1-week         1.6          0.6             0.15         
                                 24-hour        2.9          1.20            0.31         
                                 12-hour        3.7          2.40            0.62         
Table 5-3.  (continued). 
                                                                                          
                                     Averaging      Regulatory   Maximum         Actual   
                                     Time           Standardc    Potential       Concentra
                                                                 Concentration  
                                                                                          
CRITERIA POLLUTANTS (-g/m3)                                                               
Carbon monoxide                      8-hour         10,000       818             23       
                                     1-hour         40,000       3,553           180      
Ozone (as VOC)                       1-hour         245          N/Ad            N/Ad     
Nitrogen oxides                      Annual         100          30              4        
                                     geometric  
                                     mean  
Particulate matter                   Annual         50           9               3        
(<10-m)                              24-hour        150          93              56       
Total suspended particulates (TSP)   Annual         75           20              11       
Sulfur dioxide                       Annual         80           18              10       
                                     24-hour        365          356             185      
                                     3-hour         1,300        1,210           634      
Lead                                 Calendar       1.5          <0.01           <0.01    
                                     quarter mean  
Gaseous Fluorides (as HF)            1-month        0.8          0.11            0.03     
                                     1-week         1.6          0.6             0.15     
                                     24-hour        2.9          1.20            0.31     
                                     12-hour        3.7          2.40            0.62     
- = No impact. 
a. Maximum modeled ground-level concentration at SRS perimeter unless higher offsite conce
b. Major pollutants of concern regarding spent nuclear fuel management activities. 
c. Most stringent Federal and state regulatory standards (CFR 1991a), (SCDHEC 1976). 
d. Measurement data currently unavailable. 
e. Maximum operational air pollutant emissions projected for baseline year 1995.  Concentr
   plus maximum potential emissions for sources permitted through December 1992. 
Table 5-4.  Estimated incremental air quality impacts at the Savannah River Site boundary 
toxic pollutants (-g/m3).   
                                                                                     Incre
                                                                      
                                                    Maximum           



                           Averaging   Regulatory   Potential       Actual  
Pollutantb                 Time        Standardc    Concentration   Concentrationd  
                                                                                     No   
                                                                                     Actio
                                                                                     1    
TOXIC POLLUTANTS (-g/m3)  
Nitric acid                24-hour     125          51              6.7              -    
1,1,1,- Trichloroethane    24-hour     9,550        81              22               <0.01
Benzene                    24-hour     150          32              31               -    
Ethanolamine               24-hour     200          <0.01           <0.01            <0.01
Ethyl benzene              24-hour     4,350        0.58            0.12             -    
Ethylene glycol            24-hour     650          0.20            0.08             <0.01
Formaldehyde               24-hour     7.5          <0.01           <0.01            <0.01
Glycol ethers              24-hour     +            <0.01           <0.01            <0.01
Hexachloronapthalene       24-hour     1.0          <0.01           <0.01            <0.01
Hexane                     24-hour     200          0.21            0.07             <0.01
Manganese                  24-hour     25           0.82            0.10             -    
Methyl alcohol             24-hour     1,310        2.9             0.51             <0.01
Methyl ethyl ketone        24-hour     14,750       6.0             0.99             <0.01
Methyl isobutyl ketone     24-hour     2,050        3.0             0.51             -    
Methylene chloride         24-hour     515          10.5            1.8              -    
Naphthalene                24-hour     1,250        0.01            0.01             <0.01
Phenol                     24-hour     190          0.03            0.03             -    
Phosphorus                 24-hour     0.5          <0.001          <0.001           -    
Sodium hydroxide           24-hour     20           0.01            0.01             -    
Toluene                    24-hour     2,000        9.3             1.6              <0.01
Trichloroethylene          24-hour     6,750        4.8             1.0              -    
Vinyl acetate              24-hour     176          0.06            0.02             -    
Xylene                     24-hour     4,350        39              3.8              0.01 
Table 5-4.  (continued). 
Pollutantb                 Averaging   Regulatory   Maximum         Actual           Incre
                           Time        Standardc    Potential       Concentrationd  
                                                    Concentration  
                                                                                     Regio
                                                                                     4a   
TOXIC POLLUTANTS (-g/m3)                                                               
Nitric acid                24-hour     125          51              6.7              -    
1,1,1,- Trichloroethane    24-hour     9,550        81              22               <0.01
Benzene                    24-hour     150          32              31               -    
Ethanolamine               24-hour     200          <0.01           <0.01            <0.01
Ethyl benzene              24-hour     4,350        0.58            0.12             -    
Ethylene glycol            24-hour     650          0.20            0.08             <0.01
Formaldehyde               24-hour     7.5          <0.01           <0.01            <0.01
Glycol ethers              24-hour     +            <0.01           <0.01            <0.01
Hexachloronapthalene       24-hour     1.0          <0.01           <0.01            <0.01
Hexane                     24-hour     200          0.21            0.07             <0.01
Manganese                  24-hour     25           0.82            0.10             -    
Methyl alcohol             24-hour     1,310        2.9             0.51             <0.01
Methyl ethyl ketone        24-hour     14,750       6.0             0.99             <0.01
Methyl isobutyl ketone     24-hour     2,050        3.0             0.51             -    
Methylene chloride         24-hour     515          10.5            1.8              -    
Naphthalene                24-hour     1,250        0.01            0.01             <0.01
Phenol                     24-hour     190          0.03            0.03             -    
Phosphorus                 24-hour     0.5          <0.001          <0.001           -    
Sodium hydroxide           24-hour     20           0.01            0.01             -    
Toluene                    24-hour     2,000        9.3             1.6              <0.01
Trichloroethylene          24-hour     6,750        4.8             1.0              -    
Vinyl acetate              24-hour     176          0.06            0.02             -    
Xylene                     24-hour     4,350        39              3.8              0.01 
Table 5-4.  (continued). 
                                                                                     Incre
Pollutantb                 Averaging   Regulatory   Maximum         Actual           Centr
                           Time        Standardc    Potential       Concentrationd  
                                                    Concentration  
                                                                                     5a   



TOXIC POLLUTANTS (-g/m3)  
Nitric acid                24-hour     125          51              6.7              -    
1,1,1,- Trichloroethane    24-hour     9,550        81              22               <0.01
Benzene                    24-hour     150          32              31               -    
Ethanolamine               24-hour     200          <0.01           <0.01            <0.01
Ethyl benzene              24-hour     4,350        0.58            0.12             -    
Ethylene glycol            24-hour     650          0.20            0.08             <0.01
Formaldehyde               24-hour     7.5          <0.01           <0.01            <0.01
Glycol ethers              24-hour     +            <0.01           <0.01            <0.01
Hexachloronapthalene       24-hour     1.0          <0.01           <0.01            <0.01
Hexane                     24-hour     200          0.21            0.07             <0.01
Manganese                  24-hour     25           0.82            0.10             -    
Methyl alcohol             24-hour     1,310        2.9             0.51             <0.01
Methyl ethyl ketone        24-hour     14,750       6.0             0.99             <0.01
Methyl isobutyl ketone     24-hour     2,050        3.0             0.51             -    
Methylene chloride         24-hour     515          10.5            1.8              -    
Naphthalene                24-hour     1,250        0.01            0.01             <0.01
Phenol                     24-hour     190          0.03            0.03             -    
Phosphorus                 24-hour     0.5          <0.001          <0.001           -    
Sodium hydroxide           24-hour     20           0.01            0.01             -    
Toluene                    24-hour     2,000        9.3             1.6              <0.01
Trichloroethylene          24-hour     6,750        4.8             1.0              -    
Vinyl acetate              24-hour     176          0.06            0.02             -    
Xylene                     24-hour     4,350        39              3.8              0.01 
-  No impact. 
+  Not available. 
a. Maximum modeled ground-level concentration at SRS perimeter unless higher offsite conce
b. Major pollutants of concern regarding spent nuclear fuel. 
c. Most stringent Federal and state regulatory standards (CFR 1991a), (SCDHEC 1976). 
d. Maximum operational air pollutant emissions projected for baseline year 1995.  Concentr
   1990 plus maximum potential emissions for sources permitted through December 1992. 
Table 5-5.  Incremental air quality pollutant emission rates related to spent nuclear fuel
                                      Baseline                Alternatives  
  
  
  
Pollutant 
                                      Maximum                 No                          
                                      Design                  Action              Decentra
                                      Capacity    Actualb  
                                                              1                   2a      
CRITERIA POLLUTANTS (TONS PER YEAR)  
NOx                                   2.22x104    2.62x103    -                   6.0x100 
Particulates                                                                              
   TSP                                3.62x103    9.80x102    -                   4.0x10-1
   PM10                               2.66x103    4.97x102    -                   2.6x10-1
CO                                    6.77x103    1.99x102    -                   1.5x100 
SO2                                   6.42x104    6.68x103    1.6x10-3            4.0x10-1
Gaseous Fluorides                     2.14x10-2   1.07x10-2   -                   -       
Ozone (as VOC)                        N/Ac        N/Ac        -                   6.0x10-1
CRITERIA POLLUTANTS (TONS PER YEAR)                           Regionalization A           
                                                              4a                  4b      
NOx                                   2.22x104    2.62x103    8.5x100             8.5x100 
Particulates                                                                              
   TSP                                3.62x103    9.80x102    6.0x10-2            6.0x10-2
   PM10                               2.66x103    4.97x102    1.45x101            1.45x101
CO                                    6.77x103    1.99x102    2.0x100             2.0x100 
SO2                                   6.42x104    6.68x103    5.5x10-2            5.5x10-2
Gaseous Fluorides                     2.14x10-2   1.07x10-2   -                   -       
Ozone (as VOC)                        N/Ac        N/Ac        8.5x10-1            8.5x10-1
Table 5-5.  (continued). 
Pollutant                             Maximum     Actualb     Alternatives  
                                      Design  
                                      Capacity  
                                                              Centralization  



CRITERIA POLLUTANTS (TONS PER YEAR)                              5a                 5b    
NOx                                   2.2x104     2.6x103     5.6x101             5.6x101 
Particulates                                                                              
   TSP                                3.62x103    9.8x102     2.1x100             2.1x100 
   PM10                               2.66x103    4.97x102    1.4x100             1.4x100 
CO                                    6.77x103    1.99x102    2.7x101             2.7x101 
SO2                                   6.42x104    6.68x103    8.1x100             8.1x100 
Gaseous Fluorides                     2.14x10-2   1.07x10-2                               
Ozone (as VOC)                        N/Ac        N/Ac        4.6x100             4.6x100 
a. Source:  WSRC (1994a). 
b. Maximum operational air pollutant emissions projected for baseline year 1995.  Concentr
   year 1990 plus maximum potential emissions for sources permitted through December 1992.
c. Emissions data currently unavailable. 
-  No proposed incremental emissions. 
Table 5-6.  Incremental air quality pollutant emission rates related to spent nuclear fuel
                                   Baseline                Alternatives  
  
  
  
Pollutant 
                                   Maximum                 No                             
                                   Design                  Action         Decentralization
                                   Capacity    Actualb  
                                                           1              2a              
TOXIC POLLUTANTS (TONS PER YEAR)  
Nitric Acid                        1.13x103    2.56x100    5.1x10-2       5.1x10-2        
1,1,1-Trichloroethane              8.0x101     NAc         -              -               
Benzene                            2.9x101     4.48x100    -              -               
Ethanolamine                       2.21x10-2   5.35x10-3   1.46x10-3      1.46x10-3       
Ethyl Benzene                      2.56x100    1.07x100    -              -               
Ethylene Glycol                    6.83x10-1   4.17x10-1   2.25x10-2      2.25x10-2       
Formaldehyde                       4.55x10-2   4.8x10-4    3.6x10-6       3.6x10-6        
Glycol Ethers                      4.36x10-3   1.99x10-4   4.06x10-3      4.06x10-3       
Hexachloronaphthalene              <0.01       NAc         3.65x10-5      3.65x10-5       
Hexane                             3.54x100    2.22x10-1   3.28x10-3      3.28x10-3       
Manganese                          2.84x10-1   3.43x10-1   -              -               
Methyl Alcohol                     6.62x10-1   3.46x10-1   6.84x10-2      6.84x10-2       
Methyl Ethyl Ketone                6.41x100    3.17x100    2.19x10-3      2.19x10-3       
Methyl Isobutyl Ketone             8.25x100    2.25x100    -              -               
Methylene Chloride                 1.53x100    1.19x100    -              -               
Naphthalene                        7.22x10-2   3.08x10-2   5.84x10-4      5.84x10-4       
Phenol                             8.07x10-2   1.37x10-2   -              -               
Phosphorus                         2.97x10-3   1.65x10-4   -              -               
Sodium Hydroxide                   1.26x10-1   1.26x10-1   -              -               
Toluene                            3.91x100    7.66x10-1   5.0x10-2       5.0x10-2        
Trichloroethylene                  2.52x101    9.8x100     -              -               
Vinyl Acetate                      4.38x10-2   5.9x10-3    -              -               
Xylene                             1.46x103    1.22x101    1.58x10-1      1.58x10-1       
Table 5-6.  (continued). 
                                   Baseline                Alternatives  
  
  
  
Pollutant 
                                   Maximum     Actualb     Regionalization A              
                                   Design  
                                   Capacity  
                                                           4a                  4b         
TOXIC POLLUTANTS (TONS PER YEAR)  
Nitric Acid                        1.1x103     2.6x100     5.1x10-2            5.1x10-2   
1,1,1-Trichloroethane              8.0x101     NAc         -                   -          
Benzene                            2.9x101     4.5x100     -                   -          
Ethanolamine                       2.2x10-2    5.4x10-3    1.5x10-3            1.5x10-3   
Ethyl Benzene                      2.6x100     1.1x100     -                   -          
Ethylene Glycol                    6.8x10-1    4.2x10-1    2.3x10-2            2.3x10-2   



Formaldehyde                       4.6x10-2    4.8x10-4    3.6x10-6            3.6x10-6   
Glycol Ethers                      4.4x10-3    2.0x10-4    4.1x10-3            4.1x10-3   
Hexachloronapthalene               <0.01       NAc         3.7x10-5            3.7x10-5   
Hexane                             3.5x100     2.2x10-1    3.3x10-3            3.3x10-3   
Manganese                          2.8x10-1    3.4x10-1    -                   -          
Methyl Alcohol                     6.6x10-1    3.5x10-1    6.8x10-2            6.8x10-2   
Methyl Ethyl Ketone                6.4x100     3.2x100     2.2x10-3            2.2x10-3   
Methyl Isobutyl Ketone             8.3x100     2.3x100     -                   -          
Methylene Chloride                 1.5x100     1.2x100     -                   -          
Naphthalene                        7.2x10-2    3.1x10-2    5.8x10-4            5.8x10-4   
Phenol                             8.1x10-2    1.4x10-2    -                   -          
Phosphorus                         3.0x10-3    1.7x10-4    -                   -          
Sodium Hydroxide                   1.3x10-1    1.3x10-1    -                   -          
Toluene                            3.9x100     7.7x10-1    5.0x10-2            5.0x10-2   
Trichloroethylene                  2.5x101     9.8x100     -                   -          
Vinyl Acetate                      4.4x10-2    5.9x10-3    -                   -          
Xylene                             1.5x103     1.2x101     1.6x10-1            1.6x10-1   
Table 5-6.  (continued). 
Pollutant                          Maximum     Actualb     Alternatives  
                                   Design  
                                   Capacity  
                                                           Centralization  
                                                           5a                  5b         
TOXIC POLLUTANTS (TONS PER YEAR)  
Nitric Acid                        1.1x103     2.6x100     5.1x10-2            5.1x10-2   
1,1,1-Trichloroethane              8.0x101     NAc         -                   -          
Benzene                            2.9x101     4.5x100     -                   -          
Ethanolamine                       2.2x10-2    5.4x10-3    1.5x10-3            1.5x10-3   
Ethyl Benzene                      2.6x100     1.1x100     -                   -          
Ethylene Glycol                    6.8x10-1    4.2x10-1    2.3x10-2            2.3x10-2   
Formaldehyde                       4.6x10-2    4.8x10-4    3.6x10-6            3.6x10-6   
Glycol Ethers                      4.4x10-3    2.0x10-4    4.1x10-3            4.1x10-3   
Hexachloronapthalene               <0.01       NAc         3.7x10-5            3.7x10-5   
Hexane                             3.5x100     2.2x10-1    3.3x10-3            3.3x10-3   
Manganese                          2.8x10-1    3.4x10-1    -                   -          
Methyl Alcohol                     6.6x10-1    3.5x10-1    6.8x10-2            6.8x10-2   
Methyl Ethyl Ketone                6.4x100     3.2x100     2.2x10-3            2.2x10-3   
Methyl Isobutyl Ketone             8.3x100     2.3x100     -                   -          
Methylene Chloride                 1.5x100     1.2x100     -                   -          
Naphthalene                        7.2x10-2    3.1x10-2    5.8x10-4            5.8x10-4   
Phenol                             8.1x10-2    1.4x10-2    -                   -          
Phosphorus                         3.0x10-3    1.7x10-4    -                   -          
Sodium Hydroxide                   1.3x10-1    1.3x10-1    -                   -          
Toluene                            3.9x100     7.7x10-1    5.0x10-2            5.0x10-2   
Trichloroethylene                  2.5x101     9.8x100     -                   -          
Vinyl Acetate                      4.4x10-2    5.9x10-3    -                   -          
Xylene                             1.5x103     1.2x101     1.6x10-1            1.6x10-1   
a. Source:  WSRC (1994a). 
b. Maximum operational air pollutant emissions projected for baseline year 1995.  Concentr
   year 1990 plus maximum potential emissions for sources permitted through December 1992.
c. NA= Emissions data currently unavailable. 
-  No proposed incremental emissions. 
                
consist of about 2 y 10-7 curies per year of cesium-137.  Releases from dry storage activi
these alternatives would be somewhat less.  For Alternative 5 where SRS would manage about
MTHM (3,020 tons) of spent fuel (versus about 206 to 257 MTHM [227 to 283 tons] for the ot
alternatives), the atmospheric releases of cesium-137 would be proportionally higher.   
    DOE used actual emissions from F- and H-Areas during 1985 and 1986, a period when the 
was processing material through the separations facilities at close to maximum capacity to
potential releases from spent nuclear fuel management activities.  DOE believes that the i
released during this period, and their emission rates, represent maximum emissions that co
under any of the alternatives (Table 5-7).  The results of the analyses are presented in t
the human health consequences are discussed in Section 5.12.  Section 5.15 presents the an
the consequences of accidents. 
    Construction Emissions.  Potential impacts to air quality from construction activities



include fugitive dust from the clearing of land, as well as exhaust emissions from support
(e.g., earth-moving vehicles, diesel generators).  The amount of dust produced would be pr
to the land area disturbed for the new facilities, all of which would be located near the 
Site.  The areas affected by each alternative would be as follows: 
    -   No Action - 0 acres 
    -   Decentralization, 1992/1993 Planning Basis and Regionalization A (by fuel type) -
        9 acres 
     
    -   Regionalization B (by location) - 7 to 11 acres 
    -   Centralization - 70 to 100 acres 
    -   Shipping fuel offsite - 1 acre 
    DOE anticipates that overall construction impacts to air quality would be minimal and 
duration (6 months to 3 years).  The SRS sitewide compliance with state and Federal ambien
quality standards would not be affected by any construction-related activities associated 
management. 
Table 5-7.  Estimated maximum annual emissions (in curies) of radionuclides to the atmosph
spent nuclear fuel management activities. 
Radionuclide           Annual Emissionsa,b  
                         
Tritium (elemental)    1.88x105,c  
Cesium-134             3.60x10-4  
Cesium-137             4.07x10-3  
Curium-244             2.00x10-4  
Cerium-141             1.83x10-3  
Cerium-144             3.11x10-2  
Americium-241          2.27x10-4  
Cobalt-60              4.00x10-6  
Plutonium-238          1.28x10-3  
Plutonium-239          4.01x10-4  
Strontium-90           1.39x10-2  
Rubidium-103           7.25x10-3  
Uranium-235            2.00x10-3  
Osmium-185             3.60x10-4  
Nibium-95              2.89x10-2  
Selenium-75            1.52x10-5  
Zirconium-95           1.68x10-2  
Rubidium-106           5.12x10-3  
Krypton-85             6.80x105  
Carbon-14              2.80x101 
a. Source:  Hamby (1993). 
b. Source terms are taken from 1985/86 F-/H-Area releases. 
c. Historically, less than 10 percent of the atmospheric tritium releases have been from p
   operations in the F-/H-Area Canyons. 

5.7.1 Alternative 1 - No Action 

    The SRS would not process any spent nuclear fuel under the No Action alternative.  Nor
baseline emissions would continue (Tables 5-3, 5-4, 5-5, 5-6 and 5-7).  DOE would not cons
new facilities under this alternative. 

5.7.2 Alternative 2 - Decentralization 

    Atmospheric emissions under two of the Decentralization options (dry storage and wet s
would be similar to those for No Action.  Those from the processing of the spent fuel (Opt
would be of somewhat higher concentrations (Tables 5-3, 5-4, 5-5, 5-6 and 5-7).  The emiss
originate from existing facilities involved in the management of spent fuel under this alt
well as new ones that DOE would construct (Figure 3-2). 

5.7.3 Alternative 3 - 1992/1993 Planning Basis 

    Emissions to the atmosphere would be similar to those for Alternative 2 because the am
fuel managed would be similar [223 and 220 MTHM (246 and 243 tons), Alternative 3 and 
Alternative 2 respectively] and the facilities required would be the same (Figure 3-2). 



  

5.7.4 Alternative 4 - Regionalization 

    Regionalization A (by fuel type).  Atmospheric emissions would be similar to the relea
Alternative 2 because of the similarity in volumes of fuel managed [213 and 220 MTHM (235 
243 tons), respectively] and in the facilities involved (Figure 3-2). 
    Regionalization B (by location).  Emissions would be somewhat higher than for 
Regionalization A for both dry and wet storage options if the SRS receives all the spent f
eastern portion of the country, because the Site would manage about 20 percent more fuel.
Atmospheric emissions from processing would not change from those under other alternatives
the amount of aluminum-clad fuel involved would be the same.  Facility requirements would 
similar (Figure 3-2). 
    Shipping all of the current SRS inventory off the Site (Option 4g) would result in the
emissions to the atmosphere of any of the options under this alternative.  These releases 
from the characterization and canning of the fuel prior to shipment. 

5.7.5 Alternative 5 - Centralization 

    The atmospheric emissions resulting from centralizing all the spent nuclear fuel at th
be the greatest of all the alternatives.  The Site would manage about 2,740 MTHM (3,020 to
fuel.  Releases from storage activities for centralization would be proportionally higher 
other alternatives where the SRS would manage about 206 to 257 MTHM (227 to 283 tons) of s
fuel.  However, emissions from processing under Alternative 5 would be similar to those un
other alternatives because the same amount of aluminum-clad fuel would be processed in eac
The facilities required under all three options would be similar in function (Figure 3-2) 
larger capacity than for other alternatives. 
    Shipping all the SRS fuel to another site (Option 5d) would result in the lowest level
atmospheric releases of any alternative, similar to those under Regionalization B, Option 

5.8 Water Quality and Related Consequences 

    SRS use of surface-water and groundwater resources under any of the alternatives would
substantially increase the volumes currently used for process, cooling, and domestic water
Table 5-8 summarizes the groundwater and surface water usage requirements for each alterna
option, and compares them to current SRS usages. 
    The Centralization Alternative (Option 5c), under which DOE would transfer all spent n
fuel to the SRS, would result in the largest amount of water use [approximately 378.5 mill
(100 million gallons) per year], which is a small amount compared to current SRS water req
of approximately 89.7 billion liters (23.7 billion gallons) per year.  This represents an 
approximately 0.4 percent above current usage.  Therefore, DOE anticipates that water use 
of the alternatives would have minimal impact on the water resources of the Site. 
    The impact on water quality of the operation of any of the alternatives would also be 
Existing SRS treatment facilities could accommodate all new spent fuel-related domestic an
wastewater streams.  The expected total SRS flow volumes would still be well within the de
capacities of the Site treatment systems.  Because these plants would continue to meet Nat
Pollutant Discharge Elimination System limits and reporting requirements, DOE expects no i
the water quality of the receiving streams.  The increased cooling water flows would also 
discharge permit limits and would have minimal impacts on the receiving water. 
    Each of the alternatives would contribute to the very small releases of radionuclides 
SRS operations discharge to the surface water through federally permitted wastewater outfa
Table 5-8.  Annual groundwater and surface water usage requirements for each alternative. 
                                Groundwater           Surface Water            
           Alternative          Usage per Year        Usage per Year         Total Annual 
Current SRS Usage               14.0 billion liters     75.7 billion liters   89.7 billion
No Action                                                                      
     Option 1 - Wet Storage     35.1 million liters   None                   35.1 million 
Decentralization                                                               
     Option 2a - Dry Storage    48.7 million liters   6.1 million liters     54.8 million 
     Option 2b - Wet Storage    50.6 million liters   7.2 million liters     57.8 million 
     Option 2c - Processingc    48.7 million liters   310.8 million liters   359.5 million
Planning Basis                                                                 



     Option 3a - Dry Storage    48.7 million liters   6.1 million liters     54.8 million 
     Option 3b - Wet Storage    50.6 million liters   7.2 million liters     57.8 million 
     Option 3c - Processingc    48.7 million liters   310.8 million liters   359.5 million
Regionalization - A                                                            
     Option 4a - Dry Storage    48.7 million liters   6.1 million liters     54.8 million 
     Option 4b - Wet Storage    50.6 million liters   7.2 million liters     57.8 million 
     Option 4c - Processingc    47.6 million liters   308.8 million liters   356.5 million
Regionalization - B                                                            
     Option 4d - Dry Storage    48.7 million liters   6.1 million liters     54.8 million 
     Option 4e - Wet Storage    50.6 million liters   7.2 million liters     57.8 million 
     Option 4f - Processingc    48.7 million liters   310.8 million liters   356.5 million
     Option 4g - Ship Outc      38.1 million liters   3.0 million liters     41.1 million 
Centralization                                                                 
     Case 5a - Dry Storage      67.7 million liters   6.1 million liters     73.8 million 
     Case 5b - Wet Storage      69.6 million liters   7.2 million liters     76.8 million 
     Case 5c - Processingc      67.7 million liters   310.8 million liters   378.5 million
     Case 5d - Ship Outc        38.1 million liters   3.0 million liters     41.1 million 
a.  Source:  WSRC (1994b). 
b.  To convert liters to gallons, multiply by 0.26418. 
c.  First 10 years only. 
Table 5-9 summarizes the estimated maximum amounts of radioactivity that could be released
Savannah River in liquid effluents from normal spent nuclear fuel management activities. 
actual liquid releases from F- and H-Area during 1985 and 1986 to estimate potential relea
could occur during spent fuel management activities.  DOE believes the isotopes and amount
during this period are representative of releases that could occur during processing under
alternatives.  This is because 1985 and 1986 represent periods when the F- and H-Area sepa
facilities operated at or near peak capacity to process spent nuclear fuel.  Estimated rel
or dry storage would be less than these amounts.  Consequently, the estimated releases giv
Table 5-9 represent the upper limit of liquid radiological releases that DOE expects as a 
Table 5-9.  Estimated maximum liquid radiological releases (in curies) to the Savannah Riv
spent nuclear fuel management activities. 
Radionuclide           Annual Releasea,b  
Tritium                1.3x104,c  
Strontium-90           2.4x10-1  
Iodine-129             2.2x10-2  
Cesium-137             1.1x10-1  
Plutonium-239          7.0x10-3 
a.  Source:  Hamby (1993). 
b.  Source terms are taken from 1985/86 F-/H-Area releases. 
c.  Less than 1 percent of this quantity was from processing operations in F-/H-Area. 
     
nuclear fuel management activities.  The consequences to human health due to these release
discussed in Section 5.12, Occupational and Public Health and Safety. 
    Construction of new facilities under any alternative would require amounts of water th
be only a very small percentage of the current daily water use at the SRS.  Good engineeri
measures would prevent sediment runoff or spills of fuel or chemicals.  Therefore, constru
activities should have no impact on surface or groundwater quality at the Site. 
    DOE also analyzed the potential impacts of accidents in F- and H-Areas on surface and
groundwater quality.  The analysis evaluated two types of accidental releases:  one to the
surface (e.g., overflow of a wet storage pool) and another directly to the subsurface (e.g
pool liner).  Because pool water could contain some radionuclides, but would not contain a
harmful chemicals, the following evaluation addresses only the consequences of radionuclid
    A release of pool water onto the ground from the Receiving Basin for Offsite Fuels, in
would not flow directly into any stream or other surface-water body.  The building is in a
gravel-covered area among other buildings and alongside a railroad spur and access road.  
surrounded by an earthen berm is immediately to the south.  A channelized drainage ditch b
approximately 244 meters (800 feet) west of the basin building and passes through culverts
railroad line and Road E before emptying into a tributary of Fourmile Branch about 500 met
(1,650 feet) from the Receiving Basin.  The grading at the Site would contain a small volu
overflowing the basin in the immediate area of the building.  In the unlikely event that a
reached the drainage ditch to the west, DOE could contain the water by blocking either of 
culverts through which the drainage ditch passes.  After containing the spilled water, DOE
remove and properly dispose of it.  DOE would design and construct new facilities containi
pools in a manner that would confine any overflow or other surface release of pool water. 
DOE believes that there will be no direct release to surface water from spills of pool wat



existing or potential facility. 
    An overflow from a pool could reach the groundwater by slowly flowing downward from th
surface through the unsaturated zone until it reached the water table, which is 9 to 15 me
50 feet) below the grade in the F- and H-Areas.  Overflow water would take several years t
water table, based on a vertical velocity of between 0.9 and 2.1 meters (3 to 7 feet) per 
1987).  As discussed in the following paragraphs, once in the groundwater, a plume would t
years to reach either of the closest surface-water bodies, Fourmile Branch to the south or
Runs Creek to the north. 
    DOE has calculated the travel times of groundwater in the F- and H-Areas based on spec
information on the hydraulic conductivity, the hydraulic gradient, and the effective poros
in this area (WSRC 1993a) and on the use of Darcy's Law.  Water would take between 16 and 
years to travel 1.6 kilometers (1 mile) toward Fourmile Branch or Upper Three Runs Creek. 
estimates of travel time agree with values obtained from the results of DOE modeling studi
performed on the F- and H-Areas (Geotrans 1993; appended to WSRC 1993a).  The reason for t
wide range of potential travel time is that the hydraulic conductivity of aquifer material
variable and can vary in the same aquifer by several orders of magnitude.  This slow movem
through the subsurface, either vertically through the unsaturated zone or horizontally wit
aquifer, would facilitate the removal of radionuclides from the spill plume through a numb
processes.  These include radioactive decay, trapping of particulates in the soil, and ion
adsorption by the soil (Hem 1989).  DOE believes that travel time of a contaminant plume t
subsurface in the F- or H-Area or in the adjacent representative host site would be such t
radionuclides would reach Fourmile Branch, Upper Three Runs Creek, or any other surface-wa
by this route.  For the same reasons, no radioactive contaminants introduced into the subs
these areas would move off the Site in groundwater. 
    DOE does not believe that releases of radionuclides such as those described above woul
SRS drinking-water sources that lie in deep aquifers under the Site.  These aquifers are s
hundred feet below the ground surface, and a number of thick aquifers and aquitards separa
from the water table aquifer (see Section 4.8).  In addition to the distances and the pres
confining layers, vertical flow in the intervening stratified sedimentary aquifers is slow
to horizontal flow.   Radionuclide contamination of offsite drinking water sources is even
unlikely given the depth of their source aquifers, the distances involved, and the attenua
contaminants in the soils, as described above. 
    DOE also evaluated a second kind of unintentional release in the F- or H-Area, a direc
the subsurface from a breach in a storage pool during routine operations.  The analysis as
19-liter (5-gallon)-per-day leak as a result of secondary containment or piping failure at
the-art wet storage and fuel transfer facility (Creed 1994).  The analysis assumed further
would go undetected for 1 month, a conservative assumption given the sensitivity of the le
equipment that these new facilities would require.  The reliability and sensitivity of the
devices would be equal to or superior to those required by the U.S. Nuclear Regulatory Com
(NRC 1975) for spent nuclear fuel storage facilities in commercial nuclear power plants.  
require spent nuclear fuel storage pools (whether fuel unloading pools or storage basins) 
detection monitoring devices, pool water level monitors, and radiation monitors designed t
locally and in a continuously staffed central location.  Constant process monitoring, mass
facility design (including double-walled containment of vessels and piping) would also be 
DOE to limit operational releases from new wet storage facilities, including fuel unloadin
storage basins, to near zero. 
    To provide a common basis for analysis of spent nuclear fuel alternatives at its vario
DOE developed a generic infrastructure design for a hypothetical spent nuclear fuel comple
1994).  This design includes proposed criteria for temporary wet storage basins, fuel load
unloading pools, and transfer canals. 
    Based on the design criteria in Hale (1994), a leak from one of these basins if constr
F- or H-Area could result in the introduction of radionuclide-contaminated water into the 
depths as much as 13.4 meters (44 feet) below grade.  Such a release would go directly to 
table aquifer or to the unsaturated zone above it,  depending on the depth of the water ta
case, the processes governing the slow plume movement (i.e., the hydraulic conductivity, h
gradient, and effective porosity of aquifers in the F- and H-Areas) and the processes resu
attenuation of contaminants and radionuclides (i.e., radioactive decay, trapping of partic
soil, ion exchange in the soil, and adsorption to soil particles) described in the previou
would also prevent or mitigate impacts to surface-or groundwater resources from releases o
There could be localized contamination of groundwater in the surface aquifer in the immedi
of the storage facilities.  This aquifer is not used as a source of drinking water.  DOE b
radionuclide contamination of deeper confined aquifers that are sources of onsite or offsi
water could occur from a release of this type.  And, as noted earlier, these wet storage f
be equipped with state-of-the-art leak detection devices, pool level monitors, and radiati
that would limit and mitigate any subsurface releases. 



5.8.1 Alternative 1 - No Action 

5.8.1.1 Option 1 - Wet Storage. During operations under this alternative, current levels of 

water usage would not change.  Nor would changes occur in thermal discharges from cooling 
the quantity or quality of radioactive and nonradioactive wastewater effluents. 
    The viable accidents under this alternative would be a release of pool water onto the 
surface or a breach of the liner of the wet storage basins in which the spent nuclear fuel
stored.  As discussed above, radionuclides in the released water would enter the water tab
would not reach any surface-water or any drinking water aquifer on or off the SRS.  Basin 
contains no toxic or hazardous chemicals.  Therefore, accidental releases from the basins 
minimal impacts on surface- and groundwater resources. 
    Spills of chemicals would not reach surface- or groundwater due to existing proper eng
design and environmental controls, and to rapid containment and cleanup. 

5.8.2 Alternative 2 - Decentralization 

    Operations under either the dry or wet storage option for the Decentralization alterna
increase Site water usage by less than 0.1 percent above current levels.  Processing would
by about 0.4 percent.  Release of nonradioactive and radioactive materials to surface wate
increase only slightly and would be well within discharge permit limits and DOE dose limit
would be no releases to groundwater during normal operations.  Overall impacts to water qu
water quality would be minimal. 
    Impacts to water resources due to accidental releases onto the ground or into the subs
would also be minimal as explained above.  Potential contamination would be limited to the
aquifer. 

5.8.3 Alternative 3 - 1992/1993 Planning Basis 

    DOE expects that the impacts to water resources under the dry storage, wet storage, an
processing cases for this alternative would be similar to those described for the same opt
Alternative 2, Decentralization.  Overall impacts would be minimal. 

5.8.4 Alternative 4 - Regionalization 

    DOE expects that the impacts to water resources under the three options for regionaliz
fuel type (Regionalization A) would be similar to those described for the same options und
Alternative 2, Decentralization.  Regionalization B (by geographic location) would result 
somewhat greater than those for Alternative 2 because the SRS would have to manage an addi
MTHM (41 tons) of spent fuel.  In either case, overall impacts would be minimal.  For Opti
shipping all SRS fuel to Oak Ridge Reservation, impacts to water resources would be the sm
any alternative, similar to those for Option 5d - Centralization. 

5.8.5 Alternative 5 - Centralization 

    The first three options for this alternative - dry storage (Option 5a), wet storage (O
processing (Option 5c) - assume that DOE would transfer all spent nuclear fuel to the SRS 
management.  The impacts of operations to water resources under these options would be sim
nature to the impacts for the same options under Alternative 2, Decentralization, as descr
Section 5.8.2.  However, the extent of the impacts would be greater because the number and
facilities that DOE would construct and operate and the quantities of fuel it would manage
larger than those for any other alternative.  Even so, DOE expects the overall impacts of 
and operation to be minor.  For example, the total volume of water that the SRS would with
construction, cooling, processing, and domestic use under any of these three options would
approximately 378.5 million liters (100 million gallons) per year.  This requirement would
approximately 0.4 percent of the 89.7 billion liters (23.7 billion gallons) that the SRS c
annually. 
    Similarly, DOE believes that the overall impacts of accidents under any of these three
would be minor, even though the number and size of the facilities would be greater under t
alternative than for any other.  Radionuclides released during an accident would not affec
surface-water or any drinking water aquifer.  However, surface aquifer resources would rec



contamination in the area of any release. 
    For Option 5d (shipping the spent nuclear fuel off the Site), impacts to water resourc
smaller than those for any other alternative or option.  DOE would have to build only one 
(for fuel characterization) and the spent fuel would remain at SRS only for the first part
management period.  Overall impacts would be minimal. 

5.9 Ecology 

    DOE expects that construction impacts, which would include loss of some wildlife habit
land clearing, would be greatest under the Centralization Alternative, Dry Storage option.
Representative impacts from operations would include disturbance and displacement of anima
by movement and noise of personnel, equipment, and vehicles; however, these impacts would 
minor under all the proposed alternatives.  Construction and operation would not disturb a
sensitive habitat, nor would they affect any wetland areas.  Releases of radionuclides to 
environment from any of the proposed alternatives would be small and would not be expected
accumulate in aquatic or terrestrial ecosystems or measurably affect the health or viabili
animal communities.  

5.9.1 Alternative 1 - No Action 

    Under this alternative, DOE could refurbish or modify existing wet storage facilities 
confine any activity to these facilities.  As a consequence, DOE expects no impacts to eco
resources.  Impacts of operations under this alternative would be minimal, limited to some
disturbance of animals by vehicular traffic. 

5.9.2 Alternative 2 - Decentralization 

5.9.2.1 Option 2a - Dry Storage. This option would require some new construction, but any 

construction activity would occur either within the boundaries of F- and H-Areas, which ar
heavily developed, or adjacent to them.  As a result, this construction would have little 
on ecological resources.  There would be no impacts to wetlands, threatened or endangered 
socially or commercially important species (such as the eastern wild turkey), or disturban
species (such as wood warblers and vireos).  Impacts of operations under this option would
to some minor disturbance of animals by slight increases in vehicular traffic.  No threate
endangered, or candidate species occur in the area of operations.  Species likely to be di
killed by vehicles (e.g., cotton rat, gray squirrel, opossum, and white-tailed deer) are c
ubiquitous in the area.  Overall impact to ecological resources would be minimal. 

5.9.2.2 Option 2b - Wet Storage. Construction impacts would be similar to those described 

for dry storage (Option 2a).  Impacts of operations under this option would also be simila
described for dry storage (Option 2a).  Overall impacts to ecological resources would be m

5.9.2.3 Option 2c - Processing and Storage. Construction and operations impacts for this 

option would also be similar to those for dry storage (Option 2a).  Overall impacts would 
minimal. 

5.9.3 Alternative 3 - 1992/1993 Planning Basis 

    Both construction and operational impacts for the three options under this alternative
similar to those described for Alternative 2 - Decentralization.  Overall impacts would be

5.9.4 Alternative 4 - Regionalization 

    Under the Regionalization A alternative, impacts to ecological resources would be mini
described for Alternative 2.  Impacts due to the Regionalization B options would be somewh
due to the larger volume of spent fuel that the SRS would manage.  Overall impacts would s
minimal, however. 



    The smallest impacts would occur under Option 4g because DOE would ship all spent fuel
the Site. 

5.9.5 Alternative 5 - Centralization 

5.9.5.1 Option 5a - Dry Storage. The discussion that follows assumes that any facility 

development would take place in an area that does not contain any pristine wetlands, old g
timber, threatened and endangered species, or designated critical habitat.  More specifica
the upland areas south and east of H-Area are dominated by planted pine (primarily lobloll
stands, the discussion of impacts assumes that any facility development in support of spen
fuel management would take place in an area of 5- to 40-year-old pines.  Finally, the anal
that any facility development would require a site-specific National Environmental Policy 
review as required under 10 CFR Part 1021 and in accordance with the Council on Environmen
Quality's NEPA implementing regulations (CFR 1991b). 
    The proposed interim dry storage facility and support facilities, requiring approximat
0.28 square kilometers (70 acres) to 0.4 square kilometer (100 acres) of land, would be bu
somewhere within the largely wooded roughly 2.8 square kilometer (700-acre) area south and
H-Area west of F-Road, and north of Fourmile Branch.  This area has a number of advantages
them:  it would be relatively easy to connect with existing utilities (gas, water, sewer);
minimize the amount of supporting infrastructure (e.g., railroad spurs, access roads, and 
lines) that would have to be built; and it would enable DOE to consolidate spent nuclear f
management activities in an area that has been altered many times over the years by farmin
1951) and timber management activities (after 1951). 
    Construction activities would result in the clearing of as much as approximately 0.4 s
kilometer (100 acres) of planted 5- to 40-year-old loblolly or slash pine for new faciliti
undeveloped representative host site south and east of H-Area.  This land clearing would i
relatively small number of loggers and heavy equipment operators, but probably would drive
birds and larger, more mobile animals from the area.  Some smaller, less mobile animals, s
turtles, toads, lizards, mice, and voles, probably would be killed.  Aside from the loss o
0.4 square kilometer (70-100 acres) of planted pines that provide habitat for a limited nu
reptiles, birds, and mammals, construction impacts would be minor. 
    Any land clearing and timber harvesting conducted on the undeveloped host site would b
carefully planned and conducted according to widely accepted Best Management Practices to 
erosion and soil loss and to prevent impacts to downgradient wetlands and streams.  DOE an
policy is to achieve "no net loss" of wetlands.  DOE has issued a guidance document, Infor
Mitigation of Wetlands Impacts at the Savannah River Site (DOE 1992), for project planners
forth a practical approach to wetlands protection that begins with avoidance of impacts (i
moves to minimization of impacts (if avoidance is impossible), and requires compensatory m
(wetlands restoration, creation, enhancement, or acquisition) in the event that impacts ca
avoided. 
    In the event that new facility development was required, DOE would perform predevelopm
surveys to ensure that its activities would not affect threatened and endangered species o
habitats.  To the extent practicable, land clearing and timber harvesting would be restric
the year when songbirds and game birds were not nesting or rearing young.  In South Caroli
songbirds nest, rear, and fledge young from March to September (Sprunt and Chamberlain 197
Quail, dove, and wild turkey in the region normally nest and fledge young during the sprin
summer (Sprunt and Chamberlain 1970). 
    No threatened or endangered plants or animals are known to be present in the area unde
consideration for development.  Construction activities probably would not affect two smal
(Carolina bays) lying in the east-central portion of the undeveloped host site.  Construct
would not affect plant and animal diversity locally or regionally, because the managed lob
slash pine stands that would be removed are not unique, nor do they provide habitat for an
sensitive, unusual, or Federally listed plant or animal species. 
    Impacts of operations under this option would be similar to, but slightly greater than
described for Option 2a.  Overall impacts to ecological resources would be minor. 

5.9.5.2 Option 5b - Wet Storage. Construction impacts under this option would be less than 

those described for Option 5a because less land area would be required for new facilities.
operations under this case would be similar to those described for Option 5a.  Overall imp
ecological resources would be minor. 



5.9.5.3 Option 5c - Processing and Storage. Construction impacts under this case would 

be similar to those described for Option 5a.  This case would require the largest number o
all the cases under consideration.  It would result in more noise, more traffic, and a gen
level of disturbance to terrestrial wildlife (specifically reptiles, songbirds, and small 
mammals) accustomed to feeding, foraging, perching, hunting, nesting, or denning in the ar
animals would be driven from the area permanently, while others probably would become accu
to the increased noise and activity levels, and would return to the area.  Overall impacts
resources would be minor. 

5.9.5.4 Option 5d - Shipment off the Site. Construction impacts under this case would be 

smaller than those for any other alternative, excluding Alternative 1 - No Action.  Impact
under this case would also be minimal, limited to some minor disturbances of animals by ve
traffic.  Overall impacts to ecological resources would be minimal. 

5.10 Noise 

    As described in Section 4.10, noises generated on the SRS do not travel off the Site a
affect the general population.  Therefore, SRS noise impacts for each alternative would be
noise resulting from the transportation of personnel and materials to and from the Site th
nearby communities and from onsite sources that could affect some wildlife near these sour
would address the effects of noise on wildlife near spent nuclear fuel management faciliti
alternative in a project-specific NEPA evaluation. 
    Transportation noises would be a function of the size of the workforce (i.e., an incre
workforce would produce increased employee traffic and corresponding increases in deliveri
and rail and a decreased workforce would produce decreased employee traffic and correspond
decreases in deliveries).  The analysis of traffic noise took into account railroad noise 
the major roadways that provide access to the SRS.  DOE does not expect the number of frei
per day in the region and through the Site to change as a result of any of the alternative
some trains could be dedicated to the transport of spent nuclear fuel.  Rail shipments of 
fuel, regardless of the alternative, would not substantially increase the rail traffic on 
through the SRS.  Therefore, vehicles used to transport employees and personnel on roadway
be the principal sources of community noise impacts.  This analysis used the day-night ave
level (DNL) to assess community noise, as suggested by the Environmental Protection Agency
(EPA 1974; 1982) and the Federal Interagency Committee on Noise (FICON 1992).  The analysi
based its estimate of the change in day-night average sound level from the baseline noise 
each alternative on the projected changes in employment and traffic levels.  The baseline 
those for 1995.  The analysis also considered the combination of construction and operatio
employment.  The traffic noise analysis considered SC 125 and SC 19, both of which are use
access the SRS.  Changes in noise level below 3 decibels would not be likely to result in 
community reaction (FICON 1992). 
    DOE projects no new employment due to operations for any of the alternatives.  Some ad
construction jobs may be required but overall SRS employment would not exceed the 1995 bas
levels, except for Alternatives 5a, 5b, and 5c.  The maximum Site employment of about 20,0
would occur in 1995 for all alternatives except 5a, 5b, and 5c for which the peak would oc
2002 due to a peak in construction employment.  The general decrease in employment after 1
could result in some decrease in vehicle trips to and from the Site.  There would be at mo
truck trips per day to and from the Site carrying spent nuclear fuel under any of the alte
increase in truck trips would not result in a perceptible increase in traffic noise levels
to the SRS.  The day-night average sound level along SC 125 and SC 19 and other access rou
would probably decrease slightly except in the peak construction years under Alternatives 
5c, as a result of the overall decrease in employment levels at the SRS after 1995.  DOE e
change in the community reaction to noise along these routes.  Consequently, no mitigation
necessary.  

5.11 Traffic and Transportation 

    This section discusses the consequences of both the onsite transportation of spent nuc
and the increased traffic patterns due to construction activities at the SRS.  Traffic due
spent nuclear fuel facilities will remain at or below current Site levels because workers 
activities will be drawn from the existing SRS workforce.  The consequences of the transpo



spent fuel between the SRS and other DOE sites are described in Appendix I of Volume 1 of 
Environmental Impact Statement (EIS). 

5.11.1 Traffic 

    Traffic impacts would be bound by Alternative 5b (Centralization - Wet Storage) which 
result in the greatest number of additional construction workers (and vehicles) onsite.  L
service, a measure of traffic flow, was estimated for each road to and from the SRS.  Traf
could be experienced at SC 19 and SC 230 intersections during peak hours.  However, the nu
construction vehicles in support of spent nuclear fuel construction activities would contr
17 percent (HNUS 1994) to the total traffic flow.  Therefore, the change in level of servi
Alternative 5b would be minimal. 

5.11.2 Transportation 

    This section discusses the potential radiological consequences due to incident free tr
and accidents during transport.  All SRS onsite shipments are carried out by rail. 

5.11.2.1 Onsite Spent Nuclear Fuel Shipments. DOE based the number of fuel 

shipments on the amount and type of spent nuclear fuel stored at various SRS locations and
storage location or disposition specified in the spent nuclear fuel alternatives.  The num
shipments from each location was determined by dividing the amount of spent nuclear fuel a
location by the capacity of the shipping cask.  Individual shipments from the various faci
summed to obtain the total number of shipments for each alternative (HNUS 1994). 
    Onsite shipments are those that originate and terminate at the SRS.  Movements of spen
fuel within functional areas (e.g., H-Area or F-Area) are operational transfers, not onsit
therefore, this analysis does not consider them. 

5.11.2.2 Incident-Free Transportation Analysis. Under each alternative, DOE analyzed 

incident-free (normal transport) radiological impacts to transport vehicle crews and membe
general public from onsite rail shipments.  The analysis calculated occupational radiation
transport vehicle crew members (four locomotive operators).  Because the general public do
immediate access to areas where the SRS would transport spent nuclear fuel, the analysis a
any general public dose is to escorted individuals on the Site waiting at any of several t
at the time a fuel shipment passed. The analysis calculated radiological doses to the gene
using the Riskind (Yuan et al. 1993) computer code.  The results are presented in Table 5-
    The magnitude of incident-free consequence depends on the dose rate on the external su
the transport vehicle, the exposure time, and the number of people exposed.  For each rece
analysis assumed the external dose rate 2 meters (6.6 feet) from the shipping cask was 100
per hour (HNUS 1994), which is the SRS procedurally-allowed maximum dose rate during onsit
shipments.  Actual receptor dose rates would depend on receptor distance from the shipping
[5 meters (16.4 feet) for the general public].  The duration of exposure would depend on t
vehicle speed and the number of shipments.  In addition, occupational exposure time would 
the distance of each shipment. 
    The analysis calculated health effects measured as the number of latent cancer fatalit
by multiplying the resultant occupational and general public doses by risk factors of 4 x 
5 x 10-4 latent cancer fatalities per person-rem (DOE 1993a), respectively. 
    Table 5-10 summarizes the collective doses (person-rem) and health effects (latent can
fatalities) associated with the incident-free onsite shipment of spent nuclear fuel at the
Table 5-10.  Collective doses and health effects for onsite, incident-free spent nuclear f
by alternative. 
Option                      Occupational          General Public     Number of LCFsa  
                            (person-rem)          (person-rem)  
                                                                     Occupational        G
No Action                                                                                 
  Option 1b -Wet Storage    1.5x100               1.4x10-1           6.0x10-4            7
Decentralization                                                                          
  Option 2a - Dry Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 2b - Wet Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 2c - Processing    5.3x10-1              3.7x10-2           2.1x10-4            1



Planning Basis                                                                            
  Option 3a - Dry Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 3b - Wet Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 3c - Processing    5.3x10-1              3.7x10-2           2.1x10-4            1
Regionalization                                                                           
  Option 4a - Dry Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 4b - Wet Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 4c - Processing    5.3x10-1              3.7x10-2           2.1x10-4            1
  Option 4d - Dry Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 4e - Wet Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 4f - Processing    5.3x10-1              3.7x10-2           2.1x10-4            1
  Option 4g - Ship Out      NAb                   NAb                NAb                 N
Centralization                                                                            
  Option 5a - Dry Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 5b - Wet Storage   2.5x100               2.3x10-1           1.0x10-3            1
  Option 5c - Processing    5.3x10-1              3.7x10-2           2.1x10-4            1
  Option 5d - Ship Out      NAb                   NAb                NAb                 N
a.  LCF = latent cancer fatality. 
b.  NA = not applicable. 
doses and latent cancer fatalities for members of the public would be approximately a fact
than those for the occupational worker.  The data indicate that the lowest collective dose
latent cancer fatality would be associated with the Processing option under the Decentrali
Planning Basis, Regionalization, and Centralization alternatives. 

5.11.2.3 Transportation Accident Analysis. DOE analyzed radiological impacts from 

potential accidents to both the onsite maximally exposed individual (MEI), and offsite mem
general public from onsite rail shipments.  The analysis calculated doses using the Riskin
et al. 1993) computer code with site-specific meteorology, demographics, and spent fuel ac
was calculated using site-specific rail accident rates and accident probabilities (HNUS 19
    The magnitude of accident consequence would depend on the amount of radioactive materi
which the individual(s) was exposed, the exposure time, and the number of people exposed. 
analysis assumed that the maximum reasonably foreseeable amount of radioactive material fo
of spent fuel shipped on the SRS was released (HNUS 1994).  The assumed duration of exposu
each receptor was 2 hours.  The assumed maximally exposed individual was an SRS worker 
downwind of the accident at distances of 50 and 100 meters (164 and 330 feet). 
    The analysis calculated offsite exposure using both rural and suburban population dens
census data.  The rural and suburban population densities have an average of 6 persons per
kilometer and 244 persons per square kilometer, respectively.  The west-northwest sector h
highest population density within 80 kilometers (50 miles) of the SRS. 
    The analysis used site-specific meteorology at the 50th and 95th percentile to determi
consequences.  Joint probability includes both the event frequency and the probability of 
reasonably foreseeable type of accident occurring. 
    The analysis calculated health effects measured as the number of latent cancer fatalit
multiplying the resultant occupational and general public doses by the risk factors of 4 x
5 x 10-4 latent cancer fatalities per person-rem (DOE 1993a), respectively.  Risk was calc
multiplying the resultant doses by the joint probability of 1 x 10-4 (HNUS 1994). 
    Tables 5-11 and 5-12 summarize the collective doses and associated latent cancer fatal
postulated onsite rail accidents with subsequent releases of radioactive material to the e
The dose consequences of an accidental release of radioactive material was assessed for th
typical 50th percentile meteorological conditions (i.e., those that would result in lower 
percent of the time, respectively).  In all cases the estimated number of latent cancer fa
be low. 

5.11.3 Onsite Mitigation and Preventative Measures 

    All onsite shipments must be in compliance with DOE Savannah River Directive Implement
Instruction 5480.3, "Safety Requirements for the Packaging and Transportation of Hazardous
Hazardous Substances, and Hazardous Wastes."  DOE, DOE-SR, or the Nuclear Regulatory 
Commission (NRC) must approve packages used for onsite shipments with a certificate of 
Table 5-11.  Impacts on maximally exposed individual from spent nuclear fuel transportatio
on the Savannah River Site. 
Dose Percentile             Distance Dose to            Number of           Risk  



                            (meters) MEIa (rem)         LCFsb per year  
50 percent                  100      0.16               6.4x10-5            1.6x10-5  
95 percent                  50       0.37               1.5x10-4            3.7x10-5 
a.  MEI = maximally exposed individual. 
b.  LCF = latent cancer fatality. 
Table 5-12.  Impacts on offsite population from spent nuclear fuel transportation accident
Savannah River Site. 
Population                  Dose                  Offsite Population   Number of LCFsa    
Density Category            Percentile            Dose (person-rem)    per year  
Rural                       50th                  1.7                  8.7x10-4           
Rural                       95th                  7.1                  3.6x10-3           
Suburban                    50th                  5.2                  2.6x10-3           
Suburban                    95th                  21.3                 1.1x10-2           
a.  LCF = latent cancer fatality. 
compliance.  If DOE or NRC has not certified an onsite package as Type B, the shipper must
administrative controls and site-mitigating circumstances that will ensure package integri
administrative and emergency response considerations must provide sufficient control so th
would not result in loss of containment, shielding, or criticality; or the uncontrolled re
radioactive material would not create a hazard to the health and safety of the public or w
    In the event of an accident, SRS has established an emergency management program.  Thi
program incorporates activities associated with emergency planning, preparedness, and resp

5.12 Occupational and Public Health and Safety 

5.12.1 Radiological Health 

    This human health effects analysis relied principally on data on F- and H-Area emissio
documented for the 1985, 1986, and 1993 operating years (Marter 1986; 1987; WSRC 1994d).  
the 1985-1986 period, F- and H-Areas processing facilities operated at high capacity; DOE 
therefore, that these emissions represent conservative estimates as to the emissions that 
from spent nuclear fuel management activities at the SRS.  This air and surface-water emis
information defined the source terms for the baseline evaluation (No Action alternative) o
effects discussed in this section.  To estimate health effects, this analysis defined six 
groups: 
    -   The F- and H-Area workers assigned to F- and H-Area operations involving nuclear 
        materials 
    -   The F- and H-Area workers assigned to the Receiving Basin for Offsite Fuels for st
        operations 
    -   The maximally exposed individual residing at the SRS boundary 
    -   The projected 1994 offsite population of 628,200 persons residing within an 80-kil
        (50-mile) radius of F- and H-Areas 
    -   The maximally exposed individual potentially affected by SRS surface-water emissio
    -   The approximate offsite population of 65,000 persons whom SRS surface-water emissi
        could affect. 
    With the exception of the worker group, this analysis calculated exposures for the rem
receptor groups using the baseline source terms as input data to automated atmospheric and
water transport, human intake, and human dosimetry models configured for routine use at SR
(Hamby 1994).  The analysis estimated worker exposures using averaged dosimetry data recor
F- and H-Area workers from 1983 through 1987 and Receiving Basin for Offsite Fuels workers
1993 (Matheny 1994), corrected for an assumed occupancy factor of 0.25 (i.e., a worker cou
potentially exposed during one-quarter of his/her shift).  This correction was applied to 
data only.  At the SRS, the waterborne exposure pathway does not exist for the worker rece
because Site drinking water is drawn from deep aquifers unaffected by any radiological rel
    The analysis developed incremental receptor group exposure estimates (millirem per yea
rem per year; effective dose equivalent) based on spent fuel quantities for each of the no
alternatives (i.e., Alternatives 2 through 5) and their options by applying calculated rat
tons of heavy metal (MTHM) for each alternative and option compared to the No Action alter
DOE used these ratios as incremental scaling factors to estimate exposures under each opti
calculation of the MTHM ratios used the data presented in Table 3-1.  Table 5-13 lists the
the exposure estimate calculations.  Since these incremental exposures include contributio
effective dose equivalent from existing (No Action) spent fuel management at the SRS, the 
health effects for each alternative can be estimated as the difference between the alterna
    The analysis calculated the potential health effects expressed in the exposed receptor



consistent with risk determination guidance issued by the DOE Office of NEPA Oversight (DO
1993a) and International Commission on Radiological Protection Publication 60 (ICRP 1991).
exposed individuals and populations, the potential health effect (detriment) of interest i
cancer.  For exposed individuals, this analysis presents the health effect as the maximum 
probability for detriment expression; for exposed populations, it presents the annual incr
detriment incidence.  For completeness, it also provides the "project life" (i.e., 40 year
incidence as the annual incidence multiplied by 40.  Table 5-14 (worker) and Table 5-15 (m
exposed individual and offsite population) summarize the health effects calculations. 
    The Centers for Disease Control and Prevention is conducting a comprehensive reconstru
historic offsite doses associated with SRS operations.  The results of this investigation 
available. 

5.12.2 Nonradiological Health 

    DOE used the operations air quality data listed in Tables 5-3, 5-4, 5-5 and 5-6 (and T
WSRC 1994a) to evaluate health impacts associated with potential exposure to the following
compound classes:  criteria pollutants and toxic pollutants.  The analysis evaluated two h
receptor locations:  (1) a worker in S-Area and (2) a maximally exposed individual at the 
boundary.  However, it was unnecessary to postulate an intake of criteria pollutant or tox
by these receptors because airborne concentration standards are available for these compou
    Tables 5-3 and 5-4 list 8 criteria pollutants and 23 toxic compounds.  The toxic compo
classified as carcinogens and noncarcinogens consistent with Environmental Protection Agen
carcinogenicity group (weight of evidence) designations published in the Integrated Risk I
Table 5-13.  Incremental radioactive contaminant annual exposure summary. 
                                          Onsite Workersa                                M
                                                                                         (
                                                                                          
                                                                                          
                                                                  (person-                
            Alternative                   (mrem/                  rem/                   A
                                          year)c                  year)  
                                                                                          
No Action - Wet Storage (Option 1)        100                     0.2                    9
Decentralization - Dry Storage            83                      0.2                    8
(Option 2a) 
Decentralization - Wet Storage            104                     0.2                    9
(Option 2b) 
Decentralization - Processing             145                     70                     0
(Option 2c) 
Planning Basis - Dry Storage              84                      0.2                    8
(Option 3a) 
Planning Basis - Wet Storage              105                     0.2                    1
(Option 3b) 
Planning Basis - Processing               147                     71                     0
(Option 3c) 
Regionalization A - Dry Storage           83                      0.2                    8
(Option 4a) 
Regionalization A - Wet Storage           103                     0.2                    9
(Option 4b) 
Regionalization A - Processing            148                     76                     0
(Option 4c) 
Regionalization B - Dry Storage           105                     0.2                    1
(Option 4d) 
Regionalization B - Wet Storage           131                     0.3                    1
(Option 4e) 
Regionalization B - Processing            175                     74                     0
(Option 4f) 
Regionalization B - Ship Out              <100                    <0.2                   <
(Option 4g) 
Centralization - Dry Storage              1,102                   2.2                    1
(Option 5a) 
Centralization - Wet Storage              1,377                   2.8                    1
(Option 5b) 
Centralization - Processing (Option 5c)   1,422                   79                     0



Centralization - Ship Out (Option 5d)     <100                    <0.2                   <
a. Insignificant digits are displayed for comparison purposes only. 
b. MEI = maximally exposed individual. 
c. The DOE administrative dose limit is 2,000 mrem (DOE 1994a). 
d. Data is provided separately for the air and water exposure pathways because the recepto
   co-located. 
Table 5-14.  Incremental fatal cancer incidence and maximum probability for workers. 
                                               Annual                     40-Year         
                  Alternative                  Incidencea                 Incidence       
No Action - Wet Storage (Option 1)             8x10-5                     3x10-3          
Decentralization - Dry Storage (Option 2a)     7x10-5                     3x10-3          
Decentralization - Wet Storage (Option 2b)     8x10-5                     3x10-           
                                                                          -3  
Decentralization - Processing (Option 2c)      3x10-2                     1               
Planning Basis - Dry Storage (Option 3a)       7x10-5                     3x10-3          
Planning Basis - Wet Storage (Option 3b)       8x10-5                     3x10-           
                                                                          -3  
Planning Basis - Processing (Option 3c)        3x10-2                     1               
Regionalization A - Dry Storage (Option 4a)    7x10-5                     3x10-3          
Regionalization A - Wet Storage (Option 4b)    8x10-5                     3x10-           
                                                                          -3  
Regionalization A - Processing (Option 4c)     3x10-2                     1               
Regionalization B - Dry Storage (Option 4d)    8x10-5                     3x10-3          
Regionalization B - Wet Storage (Option 4e)    1x10-4                     4x10-           
                                                                          -3  
Regionalization B - Processing (Option 4f)     3x10-2                     1               
Regionalization B - Ship Out (Option 4g)       <8x10-5                    <3x10-3         
Centralization - Dry Storage (Option 5a)       9x10-4                     4x10-2          
Centralization - Wet Storage (Option 5b)       1x10-3                     4x10-           
                                                                          -2  
Centralization - Processing (Option 5c)        3x10-2                     1               
Centralization - Ship Out (Option 5d)          <8x10-5                    <3x10-3         
a. Number of latent fatal cancers over a lifetime which could be attributed to one year of
   nuclear fuel management activities. 
System (IRIS) data base (DOE 1994b).  For purposes of health effects analysis, carcinogens
compounds designated Group A (human carcinogens), Group B1 (probable human carcinogen, lim
evidence in human studies), Group B2 (probable human carcinogen, inadequate evidence or no
from human studies), and Group C (possible human carcinogen).  Using this designation, thr
23 toxic compounds are carcinogens:  benzene (Group A), formaldehyde (Group B1), and methy
chloride (Group B2). 
    Carcinogen health effects are expressed as the incremental probability of an individua
developing cancer, assuming a lifetime (70 years) of exposure to the carcinogen.  DOE used
risk (slope) factors published in IRIS (Integrated Risk Information System) to obtain unit
(risk per concentration) needed to calculate incremental probability.  Carcinogens with in
incomplete or unavailable carcinogen assessment data) information listed in the Integrated
Information System data base precluded a quantitative risk assessment; this analysis evalu
noncarcinogens. 
Table 5-15.  Incremental fatal cancer incidence and maximum probability for the maximally 
individual and offsite population (air and water pathways). 
                                              Population              Population          
               Alternative                    Annual                  40-Year             
                                              Incidencea              Incidence           
No Action - Wet Storage (Option 1)                                                        
  Air                                         2x10-9                  7x10-8              
  Water                                       3x10-10                 1x10-8              
Decentralization - Dry Storage (Option 2a)                                                
  Air                                         2x10-9                  6x10-8              
  Water                                       2x10-10                 9x10-9              
Decentralization - Wet Storage (Option 2b)                                                
  Air                                         2x10-9                  8x10-8              
  Water                                       3x10-10                 1x10-8              
Decentralization - Processing (Option 2c)                                                 
  Air                                         7x10-3                  0.3                 
  Water                                       1x10-3                  4x10-2              
Planning Basis - Dry Storage (Option 3a)                                                  



  Air                                         2x10-9                  6x10-8              
  Water                                       2x10-10                 9x10-9              
Planning Basis - Wet Storage (Option 3b)                                                  
  Air                                         2x10-9                  8x10-8              
  Water                                       3x10-10                 1x10-8              
Planning Basis - Processing (Option 3c)                                                   
  Air                                         7x10-3                  0.3                 
  Water                                       1x10-3                  4x10-2              
Regionalization A - Dry Storage (Option 4a)                                               
  Air                                         2x10-9                  6x10-8              
  Water                                       2x10-10                 9x10-9              
Regionalization A - Wet Storage (Option 4b)                                               
  Air                                         2x10-9                  8x10-8              
  Water                                       3x10-10                 1x10-8              
Regionalization A - Processing (Option 4c)                                                
  Air                                         8x10-3                  0.3                 
  Water                                       1x10-3                  5x10-2              
Regionalization B - Dry Storage (Option 4d)                                               
  Air                                         2x10-9                  8x10-8              
  Water                                       3x10-10                 1x10-8              
Regionalization B - Wet Storage (Option 4e)                                               
  Air                                         2x10-9                  1x10-7              
  Water                                       4x10-10                 1x10-8              
Regionalization B - Processing (Option 4f)                                                
  Air                                         8x10-3                  0.3                 
  Water                                       1x10-3                  5x10-2              
Regionalization B - Ship Out (Option 4g)                                                  
  Air                                         <2x10-9                 <7x10-8             
  Water                                       <3x10-10                <1x10-8             
Table 5-15.  (continued). 
                                              Population              Population          
               Alternative                    Annual                  40-Year             
                                              Incidencea              Incidence           
Centralization - Dry Storage (Option 5a)                                                  
  Air                                         2x10-8                  8x10-7              
  Water                                       3x10-9                  1x10-7              
Centralization - Wet Storage (Option 5b)                                                  
  Air                                         3x10-8                  1x10-6              
  Water                                       4x10-9                  2x10-7              
Centralization - Processing (Option 5c)                                                   
  Air                                         8x10-3                  0.3                 
  Water                                       1x10-3                  5x10-2              
Centralization - Ship Out (Option 5d)                                                     
  Air                                         <2x10-9                 <7x10-8             
  Water                                       <3x10-10                <1x10-8             
                                                                        
a.   Number of latent fatal cancers over a lifetime that could be attributed to one year o
     management activities. 
    This analysis evaluated noncarcinogenic and priority pollutant compound health effects
hazard quotients to obtain a hazard index.  The hazard quotient is the ratio of compound c
or dose to a Reference Concentration (RfC) or Dose (RfD) (EPA 1989).  The regulatory stand
in this analysis was the more stringent of the following:  (1) Occupational Safety and Hea
Administration (OSHA) 8-hour permissible exposure limit (PEL), (2) American Conference of
Governmental Industrial Hygienists (ACGIH) threshold limit value (TLV), or (3) State of So
Carolina air quality standards.  The use of the noncancer hazard index assumed a level of 
(i.e., RfC) below which adverse health effects are unlikely.  The hazard index is not a st
probability; therefore it cannot be interpreted as such. 
    Table 5-16 summarizes nonradiological health effects attributable to atmospheric emiss
toxic and criteria pollutant compounds.  Because no hazard index value would exceed unity 
adverse health effects are unlikely under any alternative. 

5.12.3 Industrial Safety 

    This section describes the following measures of impact for workplace hazards:  (1) to



reportable injuries and illnesses and (2) fatalities in the work force.  This analysis con
injury/illness and fatality incidence rates for construction workers separately because of
Table 5-16.  Nonradiological annual incremental health effects summary. 
Alternative                          Worker Cancer              Worker Hazard             
                                     Probabilitya               Index                     
No Action - Wet Storage              Insufficient data          2x10-6                    
     (Option 1) 
Decentralization - Dry Storage       Insufficient data          2x10-6                    
     (Option 2a) 
Decentralization - Wet Storage       Insufficient data          2x10-6                    
     (Option 2b) 
Decentralization - Processing        Insufficient data          6x10-3                    
     (Option 2c) 
Planning Basis - Dry Storage         Insufficient data          2x10-6                    
     (Option 3a) 
Planning Basis - Wet Storage         Insufficient data          2x10-6                    
     (Option 3b) 
Planning Basis - Processing          Insufficient data          6x10-3                    
     (Option 3c) 
Regionalization A - Dry              Insufficient data          2x10-6                    
     Storage (Option 4a) 
Regionalization A - Wet              Insufficient data          2x10-6                    
     Storage (Option 4b) 
Regionalization A - Processing       Insufficient data          6x10-3                    
     (Option 4c) 
Regionalization B - Dry              Insufficient data          2x10-6                    
     Storage (Option 4d) 
Regionalization B - Wet              Insufficient data          2x10-6                    
     Storage (Option 4e) 
Regionalization B - Processing       Insufficient data          8x10-3                    
     (Option 4f) 
Regionalization B - Ship Out         Insufficient data          2x10-6                    
     (Option 4g) 
Centralization - Dry Storage         Insufficient data          2x10-6                    
     (Option 5a) 
Centralization - Wet Storage         Insufficient data          2x10-6                    
     (Option 5b) 
Centralization - Processing          Insufficient data          6x10-3                    
     (Option 5c) 
Centralization - Ship Out            Insufficient data          2x10-6                    
     (Option 5d) 
a. Insufficient data exists in the IRIS data base to perform a quantitative inhalation can
b. MEI = maximally exposed individual. 
more hazardous nature of construction work.  Table 5-17 lists the incidence of injuries/il
fatalities for construction and non-construction workers.  These data are for the highest 
year (i.e., maximum hours worked in any year from 1994 through 2035, assuming 2,000 hours 
worker) (WSRC 1994b).  This analysis used the average occupational injury/illness and fata
incidence rates experienced by DOE and its contractors from 1988 through 1992 to calculate
incidence of industrial hazards listed in Table 5-17 (DOE 1993b). 
Table 5-17.  Incremental industrial hazard maximum annual incidence summary. 
Alternative                          Construction               Construction              
                                     Injuries and               Fatalities                
                                     Illnesses                                            
No Action - Wet Storage              92                         <1                        
  (Option 1) 
Decentralization - Dry Storage       71                         <1                        
  (Option 2a) 
Decentralization - Wet Storage       71                         <1                        
  (Option 2b) 
Decentralization - Processing        66                         <1                        
  (Option 2c) 
Planning Basis - Dry Storage         71                         <1                        
  (Option 3a) 
Planning Basis - Wet Storage         82                         <1                        
  (Option 3b) 



Planning Basis - Processing          66                         <1                        
  (Option 3c) 
Regionalization A - Dry              82                         <1                        
  Storage (Option 4a) 
Regionalization A - Wet              82                         <1                        
  Storage (Option 4b) 
Regionalization A - Processing       66                         <1                        
  (Option 4c) 
Regionalization B - Dry              89                         <1                        
  Storage (Option 4d) 
Regionalization B - Wet              102                        <1                        
  Storage (Option 4e) 
Regionalization B - Processing       82                         <1                        
  (Option 4f) 
Regionalization B - Ship Out         22                         <1                        
  (Option 4g) 
Centralization - Dry Storage         316                        1                         
  (Option 5a) 
Centralization - Wet Storage         337                        1                         
  (Option 5b) 
Centralization - Processing          316                        1                         
  (Option 5c) 
Centralization - Ship Out            22                         <1                        
  (Option 5d) 

5.13 Utilities and Energy 

    The existing capacities and distribution systems at the SRS for electricity, steam, wa
domestic wastewater treatment are adequate to support any of the five alternatives.  Table
summarizes estimates of the annual requirements for electricity, steam, and domestic waste
treatment for each alternative and case, and compares them to current SRS usage of these r
Table 5-8 lists information on water usage by alternative. The utility and energy require
Table 5-18.  Estimates of annual electricity, steam, and domestic wastewater treatment req
for each alternative.  ,b 
                                                                                          
                                                    Electricity Usage           Steam Usag
         Alternative                                (megawatt hours per year)   (kilograms
Current SRS Usage                                   659,000                     1.7 billio
1.  No Action                                                                             
   Option 1 - Wet                                   1,400                       11.3 milli
   Storage 
2.  Decentralization                                                                      
   Option 2a - Dry                                  19,400                      16.7 milli
   Storage 
   Option 2b - Wet                                  22,400                      14.4 milli
   Storage 
   Option 2c - Processing                           56,400                      19.1 milli
3.  1992/1993 Planning Basis                                                              
   Option 3a - Dry                                  19,400                      16.7 milli
   Storage 
   Option 3b - Wet                                  22,400                      14.4 milli
   Storage 
   Option 3c - Processing                           56,400                      19.1 milli
4.  Regionalization - A                                                                   
   Option 4a - Dry                                  24,400                      16.7 milli
   Storage 
   Option 4b - Wet                                  27,400                      14.4 milli
   Storage 
   Option 4c - Processing                           67,400                      16.5 milli
    Regionalization - B                                                                   
   Option 4d - Dry                                  24,400                      16.7 milli
   Storage 
   Option 4e - Wet                                  27,400                      14.4 milli
   Storage 



   Option 4f - Processing                           56,400                      19.1 milli
   Option 4g - Ship Out                             11,400                      11.7 milli
5.  Centralization                                                                        
   Option 5a - Dry                                  44,400                      16.7 milli
   Storage 
   Option 5b - Wet                                  47,400                      14.4 milli
   Storage 
   Option 5c - Processing                           110,400                     19.1 milli
   Option 5d - Ship Out                             11,400                      11.7 milli
a.  Source:  WSRC (1994b). 
b.  Water requirements are shown in Table 5-8. 
c.  To convert kilograms to pounds, multiply by 2.2046. 
d.  To convert liters to gallons, multiply by 0.26418. 
the alternatives represent a small percentage of current requirements.  No new generation 
facilities would be necessary; connections to existing networks would require only short t
Increases in SRS fuel consumption would be minimal because overall activity on the Site wo
increase due to changes in the SRS mission and the general reduction in employment levels.
overall impacts of any of the alternatives on the SRS utilities and energy resources would
    The smallest increase in demand would result from the No Action alternative, which wou
similar to current spent nuclear fuel-related requirements at the SRS.  The largest increa
due to the centralization of spent nuclear fuel at the SRS (Alternative 5).  Alternative 5
a maximum additional electrical demand of about 110,400 megawatt-hours annually (Option 5c
an increased steam consumption of about 19.1 million kilograms (42.1 million pounds) per y
(Option 5c).  Water requirements would also be greatest under this Alternative (Table 5-8)
withdrawals of Savannah River water for cooling purposes would reach about 310.8 million l
(82.1 million gallons) and groundwater usage for domestic and processing purposes would to
approximately 69.6 million liters (18.4 million gallons).  The volume of domestic wastewat
treatment would range from approximately 35 to 70 million liters (9 to 18 million gallons)
This additional water usage amounts to an increase of about 10 percent over current SRS wa
requirements. 
    Among the three management options, processing would result in the greatest increase i
on utilities and energy in comparison to either the dry or wet storage options.  In genera
storage would be similar in their requirements of these resources. 

5.14 Materials and Waste Management 

    This section discusses potential impacts of the management of materials and wastes ass
with the implementation of alternatives identified for spent nuclear fuel management.  Sec
5.12 (Air Quality and Occupational and Public Health and Safety, respectively) discuss the
hazardous and toxic materials as they relate to routine operations and accidents. 
    DOE has projected rates and volumes of waste and impacts of waste generation at SRS fo
level, transuranic, and high-level wastes for each of the alternatives for spent nuclear f
Table 5-19 summarizes the estimated annual average and total volume of these three waste t
each alternative would produce during a 40-year management period.  The discussion  
Table 5-19.  Annual average and total volume (cubic meters)d of radioactive wastes produce
each alternative during the 40-year interim management period.   
                                       Low-level wasteb      Transuranic waste            
Alternative                            Average  Total        Average              Total   
1.  No Action                                                                             
  Option 1 - Wet Storage               400      16,000       17                   700     
2.  Decentralization                                                                      
  Option 2a - Dry Storage              400      16,000       18                   720     
  Option 2b - Wet Storage              400      16,000       18                   720     
  Option 2c - Processing               800      32,000       19                   760     
3.  1992/1993 Planning Basis                                                              
  Option 3a - Dry Storage              400      16,000       18                   720     
  Option 3b - Wet Storage              400      16,000       18                   720     
  Option 3c - Processing               750      30,000       19                   760     
4.  Regionalization - A                                                                   
  Option 4a - Dry Storage              400      16,000       17                   700     
  Option 4b - Wet Storage              400      16,000       17                   700     
  Option 4c - Processing               790      31,600       18                   720     
4.  Regionalization - B                                                                   
  Option 4d - Dry Storage              400      16,000       17                   700     



  Option 4e - Wet Storage              400      16,000       17                   700     
  Option 4f - Processing               790      31,600       18                   720     
  Option 4g - Ship Out                 400      4,000        18                   180     
5.  Centralization                                                                        
  Option 5a - Dry Storage              400      16,000       16                   640     
  Option 5b - Wet Storage              400      16,000       20                   800     
  Option 5c - Processing               800      32,000       20                   800     
  Option 5d - Ship Out                 400      4,000        18                   180     
a.  Based on WSRC (1994b). 
b.  Source:  WSRC (1994c). 
c.  Figures are for the initial 10-year period when most processing would be completed. 
d.  To convert cubic meters to cubic yards multiply by 1.307. 
below also identifies the impacts that the waste produced by spent nuclear fuel activities
on the existing SRS capacity to manage each waste type. 
    DOE has not developed estimates of low-level mixed, hazardous, or solid sanitary waste
spent nuclear fuel management activities at the SRS could generate, although it is anticip
these activities would produce these waste types only in limited quantities.  Further, the
Section 5.14.2 related to the impacts of spent fuel management wastes on the SRS waste cap
not include considerations of wastes that will result from Site cleanup because assessment
activities are still underway and will undergo NEPA review as part of the SRS Waste Manage
Environmental Impact Statement (DOE 1995). 
    Volume 1 of this spent nuclear fuel EIS provides information concerning the major Fede
environmental laws and regulations, Executive Orders, and DOE Orders that apply to polluti
prevention at the Savannah River Site.  The DOE views source reduction as the first priori
pollution prevention program, followed by an increased emphasis on recycling.  Source redu
reduce the waste management burden while eliminating the potential for future liability an
Recycling and using recycled materials will conserve resources and landfill space.  Waste 
and disposal are considered only when prevention or recycling is not possible or practical
creating a Savannah River Site waste minimization program (the precursor of the SRS pollut
prevention program) in 1990, the amounts of wastes of all types (excluding low-level waste
are a by-product of environmental restoration activities) generated have decreased, with g
reductions in hazardous and mixed wastes (Hoganson and Miles 1994). 

5.14.1 Alternative Comparison 

    The first four alternatives would generate similar amounts of radioactive waste becaus
activities that produce the wastes would be similar under each of the alternatives.  Most 
level and transuranic wastes would be generated during the first part of the 40-year manag
period while DOE was transferring existing inventory and renovating the Receiving Basin fo
Fuels and a reactor basin.  The characterization and canning of the current inventory prio
placement into storage would also result in some waste generation.  Once in storage, manag
activities would produce only small amounts of radioactive waste for the rest of the 40-ye
    The dry- and wet-storage options would both produce about 16,000 cubic meters (20,912 
yards) of low-level waste and between 640 cubic meters (836 cubic yards) and 800 cubic met
(1,046 cubic yards) of transuranic waste during the 40-year management period.  Both optio
generate small amounts of high-level waste.  The processing of the existing aluminum-clad 
storage of the others (the third option under each alternative) would generate all three t
low-level and high-level wastes in appreciably greater volumes, and transuranic waste in s
greater volumes. 
    Alternative 5 (excluding the Ship Out option) could result in somewhat larger volumes 
radioactive waste than the other four alternatives.  However, any increase in waste would 
directly proportional to the larger amounts of fuel that would be managed on the Site, bec
the originating sites would characterize and can their fuel prior to shipment so that it c
directly into storage at the SRS.  Therefore, the radioactive wastes produced during centr
the Site would come from the initial fuel transfer and pool renovations and from character
canning small amounts of new fuel.  The processing of existing aluminum-clad fuels would p
the same types and volumes of waste as for the other alternatives. 
    The option for shipping the SRS inventory off the Site for regionalization or centrali
elsewhere would also result in the production of some radioactive waste.  This would occur
characterization and canning prior to shipment and would generate the smallest volumes of 
any alternative action:  4,000 cubic meters (5,228 cubic yards) of low-level waste and 180
meters (235 cubic yards) of transuranic waste.  This waste would be produced only during t
10 years of the management period. 



5.14.2 Impact on the SRS Waste Management Capacity 

    The impact of spent nuclear fuel activities on SRS waste management capacities would b
minimal because the Site could accommodate the waste with existing and planned radioactive
storage and disposal facilities.  DOE would transfer high-level waste to the F/H Tank Farm
volume reduction and then to the Defense Waste Processing Facility (DWPF) for conversion i
borosilicate glass form suitable for prolonged storage.  The SRS would use the Consolidate
Incineration Facility, once operational, to treat the low-level waste.  This facility has 
permitted capacity [105,500 cubic meters (137,889 cubic yards) per year] to treat the anti
volume of these materials.  However, actual through-put volume is dependent upon operation
variables and waste characteristics.  The F/H Effluent Treatment Facility would treat liqu
waste.  This facility has sufficient design process capacity [598 million liters (158 mill
year] to treat the anticipated volumes of these materials.  DOE would manage the transuran
with existing and planned storage capacity. 

5.15 Accident Analysis 

    Operations involving the receipt, handling, processing, or storing of spent nuclear fu
involve radioactive materials or toxic chemicals.  These materials would be received, trea
transferred between facilities, disposed of on the Site, and shipped off the Site.  Under 
circumstances, these materials could be involved in an accident. 
    An accident is a series of unexpected or undesirable events initiated by equipment fai
error, or a natural phenomenon such as severe weather, earthquake, or volcanism.  These ev
cause the release of either radioactive or chemically toxic materials inside a facility or
environment. 
    This section summarizes analyses of possible accidents involving spent nuclear fuel op
the SRS.  To provide a perspective on potential accidents, this section summarizes various
associated with spent nuclear fuel activities that have occurred at the SRS (historic acci
reviews previous accident analyses for Site operations.  This section uses the results of 
analyses as a baseline for determining the impacts for the alternatives that involve new f
each alternative, this section discusses the accidents with the largest point estimates of
(radiological impacts in terms of potential fatal cancers x frequency of the initiating ev
    The facilities considered for each alternative are either existing facilities for whic
safety analyses were used, or new facilities (WSRC 1994b) for which existing safety analys
were substituted by evaluating the type of accident(s) that could be postulated to occur b
projected function of the facility.  Two facilities that contain very small amounts of con
spent nuclear fuel, Buildings 331-M and 773-A, were not included in this analysis because 
analyzed for the major facilities would bound the consequences of possible accidents in th
locations. 
    This section addresses historic accidents, facility radiological accidents, chemical h
accidents, and secondary impacts.  Section 5.11 addresses onsite transportation accidents.

5.15.1 Historic Accidents at the Savannah River Site 

    Impacts from accidents can involve fatalities, injuries, or illness.  Fatalities can b
(immediate) such as in construction accidents or latent (delayed) such as an increase in l
cancers due to radiation exposure.  Section 5.12 addresses worker injuries, illnesses, and
for increased cancer risk anticipated from normal operations of the facilities.  Nonradiat
have dominated impacts to workers at the SRS (Durant et al. 1987); impacts to the public f
historic SRS accidents have been negligible. 
    The SRS has maintained an operational event data base on its facilities since the 1950
data base currently contains approximately 450,000 entries including data on the Receiving
Offsite Fuel, the principal wet storage pool facility at the SRS; and both F-and H-Area Ca
this EIS, DOE reviewed the data base to identify historic spent nuclear fuel-related accid
facilities.  Fuel cutting events, fuel handling events, and various liquid releases relate
fuel management over the 40-year operating history of the SRS were examined.  The purpose 
data base review was to provide an historic perspective on the types of accidents that hav
the SRS.  Events representative of fuel failures include higher than expected contaminatio
fuel storage basin water and evidence of fuel canister cracking at a weld.  Fuel handling 
due in large part to crane operator errors or crane and handling equipment failures.  The 
includes reports of incorrect fuel cropping, where the active region of fuel was exposed u
These historical events provided a basis for the selection of representative accidents cov
spectrum of spent nuclear fuel management activities.  No significant offsite impacts have



from these historic occurrences. 

5.15.2 Potential Facility Accidents 

    The SRS spent nuclear fuel alternatives have the potential for radiological accidents 
Attachment A, Table A-2) that could affect the health and safety of workers and the public
concerns and characteristics that are common to these accidents would be common regardless
whether the cause were a natural phenomenon or human error.  For health effects to occur, 
must allow a release of hazardous material to, or an increase in radiation levels in, the 
environment.  The released material must be transported to locations frequented by humans.
quantities of hazardous materials that reach locations where people are and the ways they 
people are important factors in the determination of health effects. 
    A number of studies have investigated the ways in which radioactivity reaches humans, 
body absorbs and retains it, and the resulting health effects.  The International Commissi
Radiological Protection has made specific recommendations for estimating these health effe
(ICRP 1991).  This organization is the recognized body for establishing standards for the 
workers and the public from the effects of radiation exposure.  Health effects include acu
(up to and including death) and latent effects, including cancers and genetic damage.  An
SRS-developed computer code, AXAIR89Q, estimates potential radiation doses to maximally ex
individuals or population groups from accidental releases of radionuclides. 
    The AXAIR89Q code is a highly automated site-specific environmental dispersion and dos
code for postulated airborne releases.  The environmental dispersion models used are based
Regulatory Guide 1.145 (NRC 1983).  The exposure pathways considered in the AXAIR89Q code
include inhalation of radionuclides and gamma irradiation from the radioactive plume. 
    Doses from the inhalation of radionuclides in air depend on the amount of radionuclide
the dispersion factor; the physical, chemical, and radiological characteristics of the rad
various biological parameters such as breathing rate and biological half-life.  The AXAIR8
uses a conservative breathing rate of 12,000 cubic meters (424,000 cubic feet) per year fo
dose commitment factors used in the environmental dosimetry code, as described in the foll
section, are from Internal Dose Conversion Factors for Calculation of Dose to the Public (
    External gamma radiation doses from the traveling plume depend on the spatial distribu
the radionuclides in the air, the energy of the radiation, and the extent of shielding.  T
code takes no credit for shielding in calculating doses.  The code calculates gamma doses 
nonuniform Gaussian model, which has more realistic modeling than doses from the conventio
uniform semi-infinite plume model. 
    In addition to using the worst sector, 99.5 percentile meteorology, conservative breat
and taking no credit for shielding, the AXAIR89Q code also takes no credit for the probabl
rise from stack releases.  Therefore, the offsite maximum individual doses calculated by A
provide conservative bounding estimates of radiological consequences to exposed individual
populations from postulated accidental atmospheric releases. 
    AXAIR89Q has been validated for compliance to accepted standards for such software.  
Attachment A, Accident Analysis, discusses AXAIR89Q and its predecessor, AXAIR.  When used
conjunction with models for predicting health effects, the results from AXAIR89Q can be co
with other site-specific codes such as RSAC-5, because both codes provide relative radionu
concentrations based on the guidance provided in NRC Regulatory Guide 1.145. 
    This section summarizes the potential for radiological accidents and their consequence
cases under each alternative.  Attachment A describes the methodology and assumptions used
assessment; describes radiological accident scenarios in more detail; provides source term
references used to estimate the doses and impacts for each alternative and case; and inclu
factors that the DOE decisionmaker can apply to the source term or dose for each facility 
with a case. 
    DOE assessed the potential impacts from a selected spectrum of radiological release ac
ranging from low (1 x 10-6 event per year) to high (more than 1 event per year) frequencie
occurrence, along with the associated impacts (doses and potential latent fatal cancers) t
result.  The accidents used as references are attributed to individual facilities based on
and processes (see Attachment A, Table A-3), not to specific cases or alternatives.  This 
comparison of alternatives depending on which facilities support a specific case or altern
Figure 5-1 is a flowchart for the preparation of accident analysis information.  No new an
occurred because existing documentation adequately supports a quantitative or qualitative 
potential impacts, as required by the National Environmental Policy Act of 1969.  The asse
postulated radiological accidents associated with spent nuclear fuel at the SRS indicates 
highest point estimate of risk to the public within 80 kilometers (50 miles) of the Site w
1.4 x 10-3 latent fatal cancer per year.  The estimated dose to the same population from a
including natural background sources, would be about 19,000 person-rem per year (DOE 1990)



could cause about nine latent fatal cancers per year in the same population.  For perspect
background radiation sources would result in approximately 6,000 times the risk associated
largest consequence accident postulated in this EIS for the various spent nuclear fuel man
alternatives. 
    DOE did not quantitatively analyze the potential health effects for SRS workers less t
meters (328 feet) from radiological accidents.  Computer codes used to calculate radiologi
experience potentially large errors as a source disperses throughout a building.  However,
carry out a qualitative evaluation of the potential radiological effects to SRS workers in
vicinity of an accident related to spent fuel management.  DOE estimates that the conseque
accident for the most part would result in higher than normal radiation doses.  However, n
would occur except in the event of an inadvertent criticality in FB-Line, where up to four
may result.  This evaluation is discussed in more detail in Section A.2.6.2 of Attachment 

5.15.2.1 Alternative 1 - No Action. This alternative identifies the minimum actions deemed 

necessary for continued safe and secure management of spent nuclear fuel at the SRS.  As e
Chapter 3, this is not a status quo condition.  Spent nuclear fuel would be maintained clo
defueling or current storage locations with minimal facility upgrade or equipment replacem
local transport would occur.  SRS activities required to safely store spent nuclear fuel w
This alternative would require SRS to place corroded and pitted fuel elements in cans to m
spread of material into the pool.  DOE estimated potential radiological accident impacts t
occur under this alternative using existing DOE-approved safety analyses for the interim w
  Figure 5-1.  Accident analysis process. spent nuclear fuel at SRS facilities.  As indica
under this alternative would consist of existing facilities, including necessary upgrades 
interim wet storage.  In addition, Attachment A, Table A-4, provides a reference accident 
associated with these facilities for this alternative.  Attachment A, Table A-2, lists the
the source terms considered in analyzing potential accidents under this alternative, as we
estimated frequencies. Table 5-20 lists the accident scenario with the highest point estim
the general public.  Table 5-21 compares the potential radiological accidents and health e
interim wet storage (Option 1) of spent nuclear fuel for the No Action alternative. 
Table 5-20.  Highest point estimates of risk among receptor groups (Option 1). 
                                              Receptor Groups  
                                              Maximally Exposed                 Population
                                              Offsite Individual  
Overall Point Estimate of Riska               1.6x10-7 (Fuel Assembly Breach)   1.4x10-3 (
a.  Units of latent fatal cancers per year. 

5.15.2.2 Alternative 2 - Decentralization. Accident assessments considered for this 

alternative include those considered for the No Action alternative for wet storage (Option
assessments for the dry storage (Option 2a) of spent nuclear fuel and for the processing o
(Option 2c).  Option 2c (processing) assumes the use of existing facilities to dissolve, s
further stabilize spent nuclear fuel.  For cases that include some treatment (e.g., cannin
nuclear fuel, such treatment is referred to as "stabilization," not processing.  The amoun
various types to be considered would include those quantities from the production reactors
research fuel, foreign research reactor fuel, and fuel transported for safety or research 

5.15.2.2.1 Option 2a - Dry Storage - DOE estimated potential radiological accident 

impacts that could occur in this case using existing DOE-approved safety analysis reports 
DOE by Westinghouse Savannah River Company for vault storage of special nuclear material f
existing facilities. 
DOE has not incorporated the technology to support interim dry storage of spent 
nuclear fuel at the SRS.  To provide a basis for evaluating the potential impacts from thi
case, this assessment used data from existing safety analyses for special nuclear material
facilities and extrapolated these data to apply to spent nuclear fuel.  DOE also considere
accidents associated with wet storage, at least in the near term, because the spent nuclea
currently in wet storage.  Similarly, this assessment includes fuel handling accidents thr
transition phase (i.e., until fuel is in interim dry storage).  As indicated in Attachment
Table 5-21.  Radioactive release accidents and health effects for spent nuclear fuel alter
                                                                                     Poten
                                                                        Frequency  
Alternative (by case)          Accident Scenario                        (per year)  



                                                                                     Maxim
                                                                                     expos
                                                                                     offsi
                                                                                     indiv
1.  No Action  
Option 1 Wet Storage           A1 Fuel Assembly                         1.6x10-1     1.0x1
                                  Breach  
                               A4 Material Release                      2.4x10-3     3.0x1
                                  (Adjacent Facility)  
                               A5 Criticality in Water                  3.1x10-3     1.5x1
                               A7 Spill/Liquid                          2.0x10-4     2.7x1
                                  Discharge (external)  
                               A8 Spill/Liquid                          1.1x10-1     1.2x1
                                  Discharge (internal)  
2.  Decentralization  
Option 2a Dry                  A1 Fuel Assembly                         1.6x10-1     1.0x1
Storage                           Breach  
                               A3 Material Release                      1.4x10-3     1.1x1
                                  (Dry Vault)  
                               A4 Material Release                      2.4x10-3     3.0x1
                                  (Adjacent Facility)  
                               A5 Criticality in Water                  3.1x10-3     1.5x1
                               A7 Spill/Liquid                          2.0x10-4     2.7x1
                                  Discharge (external)  
                               A8 Spill/Liquid                          1.1x10-1     1.2x1
                                  Discharge (internal)  
Option 2b Wet                  A1 Fuel Assembly                         1.6x10-1     1.0x1
Storage                           Breach  
                               A4 Material Release                      2.4x10-3     3.0x1
                                  (Adjacent Facility)  
                               A5 Criticality in Water                  3.1x10-3     1.5x1
                               A7 Spill/Liquid                          2.0x10-4     2.7x1
                                  Discharge (external)  
                               A8 Spill/Liquid                          1.1x10-1     8.2x1
                                  Discharge (internal)  
Option 2c Processing           A1 Fuel Assembly                         1.6x10-1     1.0x1
                                  Breach  
                               A2 Material Release                      2.6x10-1     3.4x1
                                  (Processing)  
Option 2c                      A3 Material Release                      1.4x10-3     1.1x1
(continued)                       (Dry Vault)  
                               A4 Material Release                      2.4x10-3     3.0x1
                                  (Adjacent Facility)  
                               A5 Criticality in Water                  3.1x10-3     1.5x1
                               A6 Criticality in                        1.4x10-4     3.5x1
                                  Processing  
                               A7 Spill/Liquid                          2.0x10-4     2.7x1
                                  Discharge (external)  
                               A8 Spill/Liquid                          1.1x10-3     1.2x1
                                  Discharge (internal)  
3.  1992/1993 Planning Basis  
Option 3a Dry                  Same as Option 2a for Decentralization  
Storage 
Option 3b Wet                  Same as Option 2b for Decentralization  
Storage 
Option 3c Processing           Same as Option 2c for Decentralization  
4.  Regionalization - A  
Option 4a Dry                  Same as Option 2a for Decentralization  
Storage 
Option 4b Wet                  Same as Option 2b for Decentralization  
Storage 
Option 4c Processing           Same as Option 2c for Decentralization  
4.  Regionalization - B  
Option 4d Dry                  Same as Option 2a for Decentralization  
Storage 



Option 4e Wet                  Same as Option 2b for Decentralization  
Storage 
Option 4f Processing           Same as Option 2c for Decentralization  
Option 4g Shipping             Same as Option 1 for No Action  
Out 
5.  Centralization  
Option 5a Dry                  Same as Option 2a for Decentralization  
Storage 
Option 5b Wet                  Same as Option 2b for Decentralization  
Storage 
Option 5c Processing           Same as Option 2c for Decentralization  
Option 5d Shipping             Same as Option 1 No Action 
Out 
a. The safety analysis reports from which information was extracted for these accidents we
b. The safety analysis reports from which information was extracted for these accidents we
   colocated workers. 
c. Units for point estimates of risk are given in potential latent fatal cancers per year.
d. ICRP 60 risk factor for the general public (5.0 x 10-4 fatal cancer per year) was used 
e. ICRP 60 risk factor for workers (4.0 x 10-4 fatal cancer per year) was used to determin
the facilities required under this alternative would consist of existing and new facilitie
support the safe handling, stabilization, and dry storage of spent nuclear fuel.  In addit
identifies a potential accident spectrum associated with these facilities for this case.  
Table A-2, lists the references for the source terms considered in analyzing potential acc
this alternative case, as well as the estimated frequency of occurrence for each accident.
lists the potential radiological accidents and health effects associated with dry storage 
fuel for the Decentralization alternative.  For the transition period of wet to dry storag
lists the accident scenario with the highest overall point estimate of risk to the general
Table 5-22 lists the accident scenario with the highest point estimate of risk (after tran
general public when the fuel had been moved from wet storage (after approximately 15 years
placed in interim dry storage.  This indicates a substantial reduction in risk (more than 
magnitude) when fuel handling events are no longer potential accident initiators. 
Table 5-22.  Highest point estimates of risk among receptor groups (Option 2a). 
                                           Receptor Groups  
                                           Maximally Exposed               Population to 8
                                           Offsite Individual  
Overall Point Estimate of Riska            1.6x10-7 (Fuel Assembly         1.4x10-3 (Fuel 
                                           Breach)                         Breach)  
Transitioned to Dry Storage                1.5x10-12 (Dry Vault Material   4.9x10-9 (Dry V
Point Estimate of Riska                    Release)                        Release) 
a.  Units of latent fatal cancers per year. 

5.15.2.2.2 Option 2b - Wet Storage - DOE estimated potential radiological accident 

impacts that could occur under this case using existing DOE-approved safety analysis repor
amendments submitted to DOE by Westinghouse Savannah River Company for existing wet storag
facilities. 
As indicated in Attachment A, Table A-4, the facilities (modules as defined in the WSRC 
1994b and Figure 3-2) would consist of existing facilities and specific upgrades necessary
safe interim wet storage.  In addition, Table A-4 identifies the reference accident spectr
with these facilities for this option.  Attachment A, Table A-2, lists the references for 
considered in analyzing potential accidents under this alternative option, as well as the 
frequency of occurrence for each accident.  Table 5-21 lists the radiological accidents an
consequences of the wet storage (Option 2b) of spent nuclear fuel for the Decentralization
Table 5-23 lists the accident scenario with the highest point estimate of risk to the gene
wet pool storage options, there are no transition phases. 
 
Table 5-23.  Highest point estimates of risk among receptor groups (Option 2b). 
                                           Receptor Groups  
                                           Maximally Exposed                 
                                           Offsite Individual              Population to 8
Overall Point Estimate of Riska            1.6x10-7 (Fuel Assembly         1.4x10-3 (Fuel 
                                           Breach)                         Breach) 
a.  Units of latent fatal cancers per year. 



5.15.2.2.3 Option 2c - Processing and Storage - Processing for the SRS is defined 

as the operation of the separations facilities in F- or H-Areas. 
The H-Area facilities were designed to 
recover uranium and plutonium from spent production reactor fuel, and the F-Area facilitie
designed to recover plutonium. 
    DOE estimated potential radiological accident impacts that could occur under this opti
existing DOE-approved safety analysis reports submitted to DOE by Westinghouse Savannah Ri
Company for processes and for vault storage of special nuclear material from existing faci
also considered radiological accidents associated with wet storage, because the spent nucl
currently in wet storage.  Similarly, it included fuel handling accidents throughout the p
phase (i.e., until special nuclear material is in interim dry storage).  As indicated in A
Table A-4, the facilities required under this option would consist of existing and new fac
necessary to support safe handling and processing of spent nuclear fuel into special nucle
for dry storage.  In addition, Table A-4 identifies the reference accident spectrum associ
facilities for this case.  Attachment A, Table A-2, lists the references for the source te
in analyzing potential accidents under this alternative case, as well as the estimated fre
occurrence for each accident.  Table 5-21 lists the radiological release accidents and hea
the processing of spent nuclear fuel to special nuclear material for the Decentralization 
Table 5-24 lists the accident scenario with the highest overall point estimate of risk to 
public from the transition period of wet spent fuel storage into processing for special nu
When the fuel had been processed from wet storage to special nuclear material and placed i
interim dry storage, Table 5-24 lists the accident scenario with the highest point estimat
transition to the general public.  This indicates a substantial reduction in risk (more th
magnitude) when fuel handling events and processing events are no longer potential acciden
Table 5-24.  Highest point estimates of risk among receptor groups (Option 2c). 
                                           Receptor Groups  
                                           Maximally Exposed                 
                                           Offsite Individual              Population to 8
Overall Point Estimate of Riska            1.6x10-7 (Fuel Assembly         1.4x10-3 (Fuel 
                                           Breach)                         Breach)  
Transitioned to Dry Storage                1.5x10-12 (Dry Vault Material   4.9x10-9 (Dry V
Point Estimate of Riska                    Release)                        Release) 
a.  Units of latent fatal cancers per year. 
    For this option, DOE assumes it could not process some fuel clad in stainless steel or
into special nuclear material and, therefore, would dry-store it as fuel.  The technology 
of nonaluminum-clad fuel has been demonstrated and is assumed to pose no greater risk than
monitored dry storage of special nuclear material. 

5.15.2.3 Alternative 3 - 1992/1993 Planning Basis. Because this alternative would be 

consistent with the status quo at the SRS, existing documents contain sufficient informati
examine its accident analysis impacts.  The SRS would continue to receive the spent nuclea
designated for the Site, and DOE would complete facilities already planned to accommodate 
existing inventory and the spent nuclear fuel receipts.  This alternative would require th
facilities already used to support the cases discussed in the Section 5.15.2.2.  The major
would be the amount of fuel ultimately stored because this alternative assumes the continu
fuel beyond that shipped to the SRS under the Decentralization alternative. 

5.15.2.3.1 Option 3a - Dry Storage - DOE estimated potential radiological accident 

impacts that could occur under this case using existing DOE-approved safety analysis repor
storage from existing facilities and the study discussed for Option 2a. 
DOE also considered 
radiological accidents associated with wet storage, at least in the near term, because the
fuel is currently in wet storage.  Similarly, it included fuel handling accidents througho
phase (i.e., until the fuel is in interim dry storage).  As indicated in Attachment A, Tab
facilities required under this option would consist of existing and new facilities necessa
the safe handling and stabilization of spent nuclear fuel for dry storage.  In addition, T
identifies the reference accident spectrum associated with these facilities for this case.
Table A-2, lists the authorization basis references for the source terms considered in ana
potential accidents under this option, as well as the estimated frequency of occurrence fo
accident.  Table 5-21 lists the radiological release accidents and health effects for the 



spent nuclear fuel for the 1992/1993 Planning Basis alternative.  For the entire period, t
scenarios with the highest point estimates of risk to the general public would be the same
Option 2a, as listed in Table 5-22. 

5.15.2.3.2 Option 3b - Wet Storage - DOE estimated potential radiological accident 

impacts that could occur under this case using existing DOE-approved safety analysis repor
amendments submitted to DOE by Westinghouse Savannah River Company for wet storage for 
existing facilities. 
As indicated in Attachment A, Table A-4, the facilities required under this option 
would consist of existing facilities and upgrades necessary to support safe interim wet st
addition, Table A-4 identifies the reference accident spectrum associated with these facil
option.  Attachment A, Table A-2, lists the references for the source terms considered in 
potential accidents under this option, as well as the estimated frequency of occurrence fo
accident.  Table 5-21 lists the radiological release accidents and health effects of the w
(Option 3b) of spent nuclear fuel for the 1992/1993 Planning Basis alternative.  The accid
with the highest point estimate of risk to the general public would be the same as that fo
as listed in Table 5-23. 

5.15.2.3.3 Option 3c - Processing and Storage. 

Table 5-21 lists the radioactive 
release accidents and health effects for the processing of spent nuclear fuel for this opt
processing is complete, the accident scenario with the highest point estimate of risk woul
associated with the storage of special nuclear materials, as discussed for Option 2c and l
Table 5-24. 

5.15.2.4 Alternative 4 - Regionalization. This alternative comprises Regionalization A and 

Regionalization B subalternatives.  Under the Regionalization A subalternative (Options 4a
4c), the SRS would receive all aluminum-clad fuel from the other sites considered in this 
would transfer its existing inventory of stainless steel- and Zircaloy-clad fuel to other 
appropriate.  These proposed activities would reflect current and past activities, so suff
information and analyses are available to enable the scaling or other extrapolation of rad
accident impacts.  The total amount of spent nuclear fuel to be managed under Regionalizat
would be slightly less than that for Alternatives 2 and 3; the decisionmaker could use thi
adjust the estimated point estimate of risk by the use of an appropriate adjustment (scali
discussed in Attachment A, Section A.2.9. 
    Under the Regionalization B subalternative (Options 4d, 4e, 4f, and 4g), the SRS would
all existing and new spent nuclear fuel east of the Mississippi River.  The decisionmaker 
change in spent nuclear fuel inventories to adjust the estimated point estimate of risk by
appropriate adjustment (scaling) factor, as discussed in Attachment A, Section A.2.9.  For
of this evaluation, Option 4g (Section 5.15.2.4.7) assumes that DOE would ship all fuel of
the Oak Ridge Reservation. 

5.15.2.4.1 Option 4a - Dry Storage - This case is similar to Option 2a, with the 

exception of the quantity and type of fuel to be stored. 
As with Option 2a, this assessment evaluated 
existing analyses; the point estimates of risk are the same as those for Option 2a. 

5.15.2.4.2 Option 4b - Wet Storage - This case is similar to Option 2b, with the 

exception of a slightly smaller quantity of fuel to be stored. 
As with Option 2b, this assessment 
evaluated existing analyses, and the point estimates of risk are the same as those for Opt

5.15.2.4.3 Option 4c - Processing and Storage - For this option, the accident 

analysis evaluation is similar to Option 2c. 
DOE assumes that it could process spent nuclear fuel 
associated with regionalization at SRS with existing facilities, because they are designed



aluminum-clad fuel.  However, the small amount of aluminum-clad fuel received after major
processing options are completed would be placed in wet storage. 

5.15.2.4.4 Option 4d - Dry Storage - The accident analysis evaluation for this option 

is similar to that for Option 2a, with the exception of the increased inventories and type
stored. 

5.15.2.4.5 Option 4e - Wet Storage - The accident analysis evaluation for this option 

is similar to that for Option 2b, with the exception of the increased inventories and type
stored. 

5.15.2.4.6 Option 4f - Processing and Storage - For this option, the accident 

analysis evaluation is similar to Option 2c. 
DOE assumes that it could process all the current SRS 
aluminum-clad spent nuclear fuel with existing facilities.  However, all receipts of  spen
will be placed in dry storage as discussed for Option 4d. 

5.15.2.4.7 Option 4g - Shipping Off Site - This option assumes that DOE would 

characterize the fuel and ship it all off the Site. 
Thus, the potential radiological accidents considered 
are the same as those for Alternative 1. 

5.15.2.5 Alternative 5 - Centralization. This alternative for the SRS would involve fuel 

types and new facilities beyond those considered for any other alternative.  For instance,
alternative, the SRS would receive spent nuclear fuel from the U.S. Navy.  One of the new 
that would be necessary to support this type of spent nuclear fuel is the Expended Core Fa
Volume 1, Appendix D, includes a detailed accident analyses for this proposed facility usi
SRS-specific parameters. 
    This alternative would bound the maximum number of spent nuclear fuel-related accident
scenarios that DOE could expect at the SRS, due to the number of new facilities at the Sit
have to accommodate the diversity and the increased amount of the fuel to be managed.  The
decisionmaker could use this maximum amount of spent nuclear fuel to adjust the estimated 
the use of an appropriate scaling factor, as discussed in Attachment A, Section A.2.9.  Fo
purposes of this evaluation, Option 5d (Section 5.15.2.5.4) assumes that DOE would ship al
the Site to another DOE facility. 

5.15.2.5.1 Option 5a - Dry Storage - The major difference in dry storage facilities 

between this alternative and the others would be the addition of a facility for Naval spen
and the large quantity of spent fuel shipped to the SRS from the Hanford Site. 
DOE estimated 
potential radiological accident impacts that could occur under this option using DOE-appro
analysis reports submitted to DOE by Westinghouse Savannah River Company for vault storage
existing facilities at the SRS and the study discussed for Option 2a.  In addition, DOE co
radiological accidents associated with wet storage, at least in the near term, because the
nuclear fuel is currently in wet storage.  Similarly, it included fuel handling accidents 
transition phase (i.e., until fuel is in interim dry storage).  As indicated in Attachment
the facilities required under this option would consist of existing and new facilities nec
support the safe handling and stabilization of spent nuclear fuel for dry storage.  In add
Table A-4 identifies the reference accident spectrum associated with these facilities for 
Attachment A, Table A-2, lists the references for the source terms considered in analyzing
accidents under this option, as well as the estimated frequency of occurrence for each acc
Table 5-21 compares the radiological release accidents and health effects for the dry stor
nuclear fuel for the Centralization alternative. From the transition period of wet to dry
accident scenario with the highest point estimate of risk to the general public would be t
that for Option 2a, as listed in Table 5-22.  When the fuel had been moved from wet storag
approximately 25 years) and placed in interim dry storage, the accident scenario with the 



estimate of risk to the population would be the same as the Option 2a dry storage phase. 

5.15.2.5.2 Option 5b - Wet Storage - The accident analysis evaluation for this option 

is similar to that for Option 2b, with the exception of the amount and type of fuel to be 

5.15.2.5.3 Option 5c - Processing and Storage - For this option, the accident 

analysis evaluation is similar to Option 2c. 
DOE assumes that it could process the current SRS 
aluminum-clad spent nuclear fuel with existing facilities.  However, the SRS would place a
of fuel in dry storage, as discussed for Option 5a. 

5.15.2.5.4 Option 5d - Shipping Off Site - This option assumes that DOE would 

perform the characterization of the fuel at the SRS, and then would ship all fuel off the 
Thus, 
the potential radiological accidents considered are the same as those for the No Action al

5.15.3 Chemical Hazard Evaluation 

    For toxic chemicals, several government agencies recommend the quantification of healt
as threshold values of concentrations in air or water that cause short-term effects.  The 
health consequences of human exposure to toxic chemicals are not as well understood as tho
radiation.  Thus, the potential health effects from toxic chemicals are more subjective th
radioactive materials. 
    This section provides a quantitative discussion for an analyzed chemical accident at t
Receiving Basin for Offsite Fuel facility and qualitative discussions addressing chemical 
each of the other existing SRS facilities involved in the receipt, processing, transport, 
spent nuclear fuel. 

5.15.3.1 Receiving Basin for Offsite Fuel. The maximum reasonably foreseeable chemical 

hazard accident for the Receiving Basin for Offsite Fuel would involve the release of nitr
vapor following the complete reaction of a drum of target cleaning solution (13.4 percent 
with sodium nitrite (WSRC 1993b).  The initiator for this accident is a leak from a storag
the target cleaning solution and involves multiple failures or maloperations with an accid
probability comparable to that of a natural phenomena accident.  Table 5-25 shows the conc
of nitrogen dioxide vapor that an individual at the SRS boundary and a maximally exposed c
worker could receive. 
Table 5-25.  Results of analyzed chemical accident. 
Receptor Group                             Frequency                       NO2 Concentrati
                                           (per year)                      (mg/m3)  
Maximally Exposed Offsite Individual       1.0 x 10-3                      0.083  
Colocated Worker                           1.0 x 10-3                      0.64 
    To determine the potential health effects from this bounding chemical accident scenari
assessment was to compare the resulting airborne concentrations of nitrogen dioxide at var
distances against Emergency Response Planning Guideline (ERPG) values, where available.  B
there were no ERPG values available for nitrogen dioxide, the assessment substituted other
toxicity values as follows: 
    -   For Emergency Response Planning Guideline 1, the assessment substituted threshold 
        values/time-weighted average (TLV/TWA) values (ACGIH 1987).  The time-weighted 
        average is the average concentration for a normal 8-hour workday and a 40-hour wor
        from which nearly all workers could receive repeated exposure, day-after-day, with
        adverse effect. 
    -   For Emergency Response Planning Guideline 2, the assessment substituted level of c
        (LOC) values [equal to 0.1 of the immediately dangerous to life or health (IDLH) 
        value; - see below].  The level of concern value is the concentration of a hazardo
        substance in the air above which there could be serious irreversible health effect
        a result of a single exposure for a relatively short period of time (EPA 1987). 
    -   For Emergency Response Planning Guideline 3, the assessment substituted immediatel
        dangerous to life or health values.  This value is the maximum concentration from 



        person could escape within 30 minutes without a respirator and without experiencin
        impairment of escape or irreversible side effects (NIOSH 1990). 
    These values as they apply to nitrogen dioxide are as follows: 
        -  Time-weighted average value = 5.6 milligrams per cubic meter 
        -  Level of concern value = 9.4 milligrams per cubic meter 
        -  Immediately dangerous to life or health value = 94.0 milligrams per cubic meter

5.15.3.2 Reactor Basins. There are no postulated chemical accidents for the reactor basins 

that would cause an impact to an individual at the SRS boundary or a colocated worker. 

5.15.3.3 H-Area. There are no postulated chemical accidents for the H-Area Canyon that 

would cause an impact to an individual at the SRS boundary or a colocated worker.  DOE has
performed an accident analysis for the H-Area Canyon facility workers that indicates the e
potential injuries due to chemical contamination or exposure to hazardous vapors at or abo
of concern exposure limit (Du Pont 1983a).  The analysis does not project exposure to haza
vapors at or above the immediate danger to life and health level to occur. 
    The probability that a worker could be accidentally exposed to any of the hazardous li
identified in Attachment A, Table A-14, is bounded by a frequency of 2.8 x 100 per year (D
1983a).  The most likely injury is an acid burn to the skin. 
    The probability for exposure to hazardous vapors at or above the level of concern expo
is 8.5 x 10-1 per year (Du Pont 1983a).  The potential for chemical uptakes and for illnes
depend on the safety measures taken before the exposure, the duration of the exposure, and
mitigating actions taken after the exposure. 

5.15.3.4 F-Area. There are no postulated chemical accidents for the F-Area Canyon that 

would cause an impact to an individual at the SRS boundary or a colocated worker.  DOE has
performed an accident analysis for the F-Area Canyon facility workers that indicates the e
potential injuries due to chemical contamination or exposure to hazardous vapors at or abo
of concern exposure limit (Du Pont 1983b).  The analysis does not project exposure to haza
vapors at or above the immediate danger to life and health level to occur. 
    The probability that a worker could be accidentally exposed to any one of the hazardou
identified in Attachment A, Table A-15, is bounded by a frequency of 1.2 x 100 per year (D
1983b).  The most likely injury is an acid burn to the skin. 
    The probability for exposure to hazardous vapors at or above the level of concern expo
is 3.2 x 10-1 per year (Du Pont 1983b).  The potential for chemical uptakes and for illnes
depend on the safety measures taken before the exposure, the duration of the exposure, and
mitigating actions taken after the exposure. 

5.15.4 Secondary Impacts 

    The primary focus of the accident analysis is to determine the magnitude of the conseq
postulated accident scenarios on public and worker health and safety.  However, DOE recogn
chemical and radiological accidents can also adversely affect the surrounding environment 
secondary impacts).  Accordingly, DOE has qualitatively evaluated each of the eight radiol
accident scenarios considered in this analysis for potential secondary impacts.  The follo
paragraphs discuss the results of the evaluation, and Table 5-26 summarizes expected secon
impacts for each accident scenario. 

5.15.4.1 Biotic Resources. With the exception of a direct discharge of disassembly basin 

water to an onsite stream, DOE does not expect radiological contamination resulting from a
analyzed accidents to reach any onsite or offsite surface water.  DOE previously evaluated
a direct discharge of disassembly basin water (DOE 1990) and believes that impacts on biot
resources would be minor.  Therefore, the impacts on aquatic biota from any of the acciden
would be minor.  Small areas of minor surface contamination likely would be outside the 
industrialized area of a postulated accident.  Terrestrial biota in or near the contaminat
be exposed to small quantities of radioactive materials and ionizing radiation until the a
could be decontaminated.  DOE believes that the impacts on biotic resources from this expo
be minor. 



5.15.4.2 Water Resources. DOE expects no adverse impacts on water quality from any of 

the postulated accident scenarios.  Accident A7 (External Spill/Liquid Discharge) would be
have the most significant impact.  With the exception of the reactor disassembly basins, t
and configuration of existing or potential facilities would prevent a direct release of ra
contaminated water to surface water.  However, contamination of the surface aquifer in the
release would be likely.  The processes governing the slow plume movement and attenuation 
contaminants described in Section 5.8 would prevent the contamination from reaching surfac
groundwater resources.  Similarly, radionuclide contamination of onsite or offsite drinkin
Table 5-26.  Qualitative summary of expected secondary impacts. 
                            Environmental or social factor  
Accident   Accident         Biotic        Water                       Economic            
Scenario   Description      Resources     Resources                   Impacts             
A1         Fuel             No adverse    No adverse effects          Limited economic    
           assembly         effects on    expected to surface or      impacts are expected
           breach           biota         groundwater resources.      Any required cleanup
                            expected.                                 could be handled wit
                                                                      existing workforce. 
                                                                                          
                                                                                          
A2         Material         Same as A1.   Same as A1.                 Same as A1.         
           release  
           (processing)  
A3         Material         Same as A1.   Same as A1.                 Same as A1.         
           release  
           (dry vault)  
A4         Material         Same as A1.   Same as A1.                 Same as A1.         
           release  
           (adjacent  
           facility)  
A5         Criticality in   Same as A1.   Same as A1.                 Same as A1.         
           water  
A6         Criticality      Same as A1.   Same as A1.                 Same as A1.         
           during  
           processing  
A7         External          Same as A1.  Surface-water table         Same as A1.         
           spill/liquid                   contamination expected in  
           discharge                      area of the release.  No  
                                          adverse effects expected  
                                          to surface-water or  
                                          drinking water aquifers.  
A8         Internal         Same as A1.   No adverse impact to        Same as A1.         
           spill/liquid                   water resources.  The                           
           discharge                      spill is expected to be                         
                                          contained entirely within  
                                          the building structure.  
water sources would be unlikely.  DOE evaluated the effects of a direct discharge of disas
water on water resources (DOE 1990) and believes that impacts on water resources would be 

5.15.4.3 Economic Impacts. DOE expects limited economic impacts as a result of any of 

the postulated accidents.  Any cleanup required would be localized, and the existing workf
equipment could perform it.  Contamination should be contained within a small area inside 
boundaries for all eight postulated accident scenarios.  The existing workforce could acco
required cleanup. 

5.15.4.4 National Defense. None of the postulated accidents would affect the DOE national 

defense mission.  Spent nuclear fuel management activities do not involve the production o
needed for national defense. 

5.15.4.5 Environmental Contamination. DOE expects that none of the postulated accident



scenarios would result in large areas of contamination.  Local contamination is likely aro
of an accident, but in all scenarios should be contained within the SRS boundaries.  Minor
contamination outside the immediate area of the accident is unlikely to require cleanup of
small area inside the Site boundary.  Impacts in all cases should be minimal. 

5.15.4.6 Endangered Species. There are no Federally listed threatened or endangered 

species habitats in the immediate vicinity of existing or potential spent nuclear fuel sto
processing facilities (see Section 4.9.4). None of the postulated accident scenarios would
in large areas of surface contamination outside the immediate facilities, and DOE does not
adverse impacts to surface water.  Therefore, none of the postulated accident scenarios is
impact threatened or endangered species. 

5.15.4.7 Land Use. No accident scenario should result in large areas of contamination, nor 

would the impacts be irreversible.  DOE expects no change in land use. 

5.15.4.8 Treaty Rights. The environmental impacts of each of the accident scenarios should 

be contained within the SRS boundaries.  Because there are no Native American or public la
the site boundaries, treaty rights would not be affected. 

5.15.5 Adjusted Point Estimate of Risk Summary 

    The accident scenarios described in Section 5.15.2 differ only slightly between the va
alternatives.  These scenarios did not account for variations in spent nuclear fuel shipme
onsite operational transfers) and spent fuel storage inventories across the alternatives. 
realistic comparison across alternatives, DOE developed adjustment factors to adjust frequ
consequences, depending on the specific circumstance of each alternative.  Attachment A, 
Section A.2.9, provides the methodology and justifications used to develop appropriate adj
factors.  This section provides the adjusted point estimates of risk for each accident sce
receptor group to demonstrate a relative comparison of each alternative on a case-by-case 
Tables 5-27, 5-28, and 5-29 summarize the adjusted point estimates of risk for each altern
maximally exposed individual, the general population to 80 kilometers, and the colocated w

5.16 Cumulative Impacts 

    The Savannah River Site (SRS) contains major U.S. Department of Energy (DOE) and non-D
facilities, unrelated to spent nuclear fuel, that would continue to operate throughout the
spent nuclear fuel management program.  The activities associated with these existing faci
produce environmental consequences that this document has included in the baseline environ
conditions (Chapter 4) against which it assesses the consequences of the spent nuclear fue
Impacts of both the construction and operation of SRS spent nuclear fuel facilities would 
cumulative with the impacts of existing and planned facilities unrelated to spent nuclear 
    This cumulative impact assessment considered the incremental and synergistic effects o
operation of the Defense Waste Processing Facility, which is nearing completion, and the C
Incineration Facility, which is under construction, when appropriate and when data existed
example, the Air Quality analysis factored in emissions from these two facilities when con
potential impacts of operations of spent nuclear fuel facilities.  The small volumes of li
(treated sanitary wastes) currently entering the environment from the Defense Waste Proces
Facility, on the other hand, were considered part of the Water Quality baseline.  The only
alone facilities scheduled to be built in the near future on the SRS are the Savannah Rive
Laboratory Conference Center and the new Centralized Sanitary Wastewater Treatment Facilit
number of other planned facilities have not been factored into the cumulative impacts anal
final funding approval has not been received or because decisions on these facilities invo
Table 5-27.  Adjusted point estimates of risk for the maximally exposed offsite individual
                                       No          Decentralization                       
                                       Action  
Accident                               Option      Option             Option      Option  
Description        Attributed          1           2a                 2b          2c      
A1 - Fuel          Adjusted            1.0x10-6    1.0x10-6           1.0x10-6    1.0x10-6
Assembly           Health Effectsa  



Breach 
                   Adjusted            1.6x10-1    3.3x10-1           3.5x10-1    1.6x10-1
 
                   Annual  
                   Frequency  
                   Adjusted Point      1.6x10-7    3.3x10-7           3.5x10-7    1.6x10-7
                   Estimate of Riskb  
A2 - Processing    Adjusted            (c)         (c)                (c)         3.4x10-8
release            Health Effectsa  
                   Adjusted            (c)         (c)                (c)         2.7x10-1
                   Annual  
                   Frequency  
                   Adjusted Point      (c)         (c)                (c)         9.2x10-9
                   Estimate of Riskb  
A3 - Dry vault     Adjusted            (c)         1.1x10-9           (c)         1.1x10-9
release            Health Effectsa  
                   Adjusted            (c)         1.4x10-3           (c)         1.4x10-3
                   Annual  
                   Frequency  
                   Adjusted Point      (c)         1.6x10-12          (c)         1.6x10-1
                   Estimate of Riskb  
A4 - Adjacent      Adjusted            3.0x10-6    3.0x10-6           3.0x10-6    3.0x10-6
facility release   Health Effectsa  
                   Adjusted            2.4x10-3    5.0x10-3           5.3x10-3    2.5x10-3
                   Annual  
                   Frequency  
                   Adjusted Point      7.2x10-9    1.5x10-8           1.6x10-8    7.4x10-8
                   Estimate of Riskb  
                     
A5 - Criticality   Adjusted            1.5x10-6    1.5x10-6           1.5x10-6    1.5x10-6
in water           Health Effecta  
                   Adjusted            3.1x10-3    6.4x10-3           6.8x10-3    3.2x10-3
                   Annual  
                   Frequency  
                   Adjusted Point      4.7x10-9    9.7x10-9           1.0x10-8    4.8x10-9
                   Estimate of Riskb  
A6 - Criticality   Adjusted            (c)         (c)                (c)         3.5x10-6
during             Health Effectsa  
processing 
                   Adjusted            (c)         (c)                (c)         1.5x10-4
                   Annual  
                   Frequency  
                   Adjusted Point      (c)         (c)                (c)         5.3x10-1
                   Estimate of Riskb  
A7 - External      Adjusted            2.7x10-6    2.8x10-6           2.8x10-6    2.8x10-6
spill/liquid       Health Effectsa  
discharge 
                   Adjusted            2.0x10-4    2.0x10-4           2.0x10-4    2.0x10-4
                   Annual  
                   Frequency  
                   Adjusted Point      5.4x10-10   5.4x10-10          5.4x10-10   5.4x10-1
                   Estimate of Riskb  
A8 - Internal      Adjusted            1.2x10-13   1.2x10-13          1.2x10-13   1.2x10-1
spill/liquid       Health Effectsa  
discharge 
                   Adjusted            1.1x10-1    1.1x10-1           1.1x10-1    1.1x10-1
                   Annual  
                   Frequency  
                   Adjusted Point      1.3x10-14   1.3x10-14          1.3x10-14   1.3x10-1
                   Estimate of Riskb  
Table 5-27.  (continued). 
                                          Regionalization - B  
 
Accident                                  Option                Option             Option 
Description           Attributea          4d                    4e                  4f    



A1 - Fuel             Adjusted            1.0x10-6              1.0x10-6           1.0x10-
Assembly Breach       Health Effectsa  
                      Adjusted            4.1x10-1              4.1x10-1           2.5x10-
                      Annual  
                      Frequency  
                      Adjusted Point      4.1x10-7              4.1x10-7           2.5x10-
                      Estimate of  
                      Riskb  
A2 - Processing       Adjusted            (c)                   (c)                3.4x10-
release               Health Effectsa  
                      Adjusted            (c)                   (c)                3.4x10-
                      Annual  
                      Frequency  
                      Adjusted Point      (c)                   (c)                1.2x10-
                      Estimate of  
                      Riskb  
A3 - Dry vault        Adjusted            1.4x10-9              (c)                1.4x10-
release               Health Effectsa  
                      Adjusted            1.4x10-3              (c)                1.4x10-
                      Annual  
                      Frequency  
                      Adjusted Point      2.0x10-12             (c)                2.0x10-
                      Estimate of  
                      Riskb  
A4 - Adjacent         Adjusted            3.0x10-6              3.0x10-6           3.0x10-
facility release      Health Effectsa  
                      Adjusted            6.2x10-3              6.2x10-3           3.7x10-
                      Annual  
                      Frequency  
                      Adjusted Point      1.9x10-8              1.9x10-8           1.1x10-
                      Estimate of  
                      Riskb  
A5 - Criticality in   Adjusted            1.5x10-6              1.5x10-6           1.5x10-
water                 Health Effecta  
                      Adjusted            8.0x10-3              8.0x10-3           4.8x10-
                      Annual  
                      Frequency  
                      Adjusted Point      1.2x10-8              1.2x10-8           7.2x10-
                      Estimate of  
                      Riskb  
A6 - Criticality      Adjusted            (c)                   (c)                3.5x10-
during processing     Health Effectsa  
                      Adjusted            (c)                   (c)                1.8x10-
                      Annual  
                      Frequency  
                      Adjusted Point      (c)                   (c)                6.3x10-
                      Estimate of  
                      Riskb  
A7 - External         Adjusted            3.5x10-6              3.5x10-6           3.5x10-
spill/liquid          Health Effectsa  
discharge 
                      Adjusted            2.0x10-4              2.0x10-4           2.0x10-
                      Annual  
                      Frequency  
                      Adjusted Point      7.0x10-10             7.0x10-10          7.0x10-
                      Estimate of  
                      Riskb  
A8 - Internal         Adjusted            1.6x10-13             1.6x10-13          1.6x10-
spill/liquid          Health Effectsa  
discharge 
                      Adjusted            1.1x10-1              1.1x10-1           1.1x10-
                      Annual  
                      Frequency  
                      Adjusted Point      1.7x10-14             1.7x10-14          1.7x10-
                      Estimate of  



                      Riskb  
a. Units for adjusted health effects are given in terms of potential fatal cancers. 
b. Units for adjusted point estimates of risk are given in terms of potential fatal cancer
c. The accident scenario is not included in the spectrum of potential accidents for this c
d. Adjustment factors were calculated using March 1994 data and information.  In-process r
   to these factors by more than 10 percent. 
Table 5-28.  Adjusted point estimates of risk for the colocated worker (radiological accid
                                       No          Decentralization                       
                                       Action  
Accident                               Option      Option             Option      Option  
Description        Attribute           1           2a                 2b          2c      
A1 - Fuel          Adjusted            4.8x10-6    4.8x10-6           4.8x10-6    4.8x10-6
Assembly           Health Effectsa  
Breach 
                   Adjusted            1.6x10-1    3.3x10-1           3.5x10-1    1.6x10-1
                   Annual Frequency  
                   Adjusted Point      7.7x10-7    1.6x10-6           1.7x10-6    7.7x10-7
                   Estimate of Riskb  
A2 -               Adjusted            (c)         (c)                (c)         3.6x10-8
Processing         Health Effectsa  
release 
                   Adjusted            (c)         (c)                (c)         2.7x10-1
                   Annual Frequency  
                   Adjusted Point      (c)         (c)                (c)         9.7x10-9
                   Estimate of Riskb  
A3 - Dry vault     Adjusted            (c)         (d)                (c)         (d)     
release            Health Effectsa  
                   Adjusted            (c)         (d)                (c)         (d)     
                   Annual Frequency  
                   Adjusted Point      (c)         (d)                (c)         (d)     
                   Estimate of Riskb  
A4 - Adjacent      Adjusted            2.0x10-5    2.0x10-5           2.0x10-5    2.0x10-5
facility release   Health Effectsa  
                   Adjusted            2.4x10-3    5.0x10-3           5.3x10-3    2.5x10-3
                   Annual Frequency  
                   Adjusted Point      4.8x10-8    1.0x10-7           1.1x10-7    4.9x10-8
                   Estimate of Riskb  
A5 - Criticality   Adjusted            5.6x10-5    5.6x10-5           5.6x10-5    5.6x10-5
in water           Health Effectsa  
                   Adjusted            3.1x10-3    6.4x10-3           6.8x10-3    3.2x10-3
                   Annual Frequency  
                   Adjusted Point      1.7x10-7    3.6x10-7           3.8x10-7    1.8x10-7
                   Estimate of Riskb  
A6 - Criticality   Adjusted            (c)         (c)                (c)         1.0x10-4
during             Health Effectsa  
processing 
                   Adjusted            (c)         (c)                (c)         1.5x10-4
                   Annual Frequency  
                   Adjusted Point      (c)         (c)                (c)         1.5x10-8
                   Estimate of Riskb  
A7 - External      Adjusted            3.0x10-5    3.1x10-5           3.1x10-5    3.1x10-5
spill/liquid       Health Effectsa  
discharge 
                   Adjusted            2.0x10-4    2.0x10-4           2.0x10-4    2.0x10-4
                   Annual Frequency  
                   Adjusted Point      6.0x10-9    6.2x10-9           6.2x10-9    6.2x10-9
                   Estimate of Riskb  
A8 - Internal      Adjusted            8.0x10-15   8.3x10-15          8.3x10-15   8.3x10-1
spill/liquid       Health Effectsa  
discharge 
                   Adjusted            1.1x10-1    1.1x10-1           1.1x10-1    1.1x10-1
                   Annual Frequency  
                   Adjusted Point      8.8x10-16   9.2x10-16          9.2x10-16   9.2x10-1
                   Estimate of Riskb  
Table 5-28.  (continued). 



                                          Regionalization - B  
Accident                                  Option                Option             Option 
Description           Attribute           4d                    4e                  4f    
A1 - Fuel             Adjusted            4.8x10-6              4.8x10-6           4.8x10-
Assembly Breach       Health Effectsa  
                      Adjusted            4.1x10-1              4.1x10-1           2.5x10-
                      Annual  
                      Frequency  
                      Adjusted Point      2.0x10-6              2.0x10-6           1.2x10-
                      Estimate of  
                      Riskb  
A2 - Processing       Adjusted            (c)                   (c)                3.6x10-
release               Health Effectsa  
                      Adjusted            (c)                   (c)                3.4x10-
                      Annual  
                      Frequency  
                      Adjusted Point      (c)                   (c)                1.2x10-
                      Estimate of  
                      Riskb  
A3 - Dry vault        Adjusted            (c)                   (c)                (d)    
release               Health Effectsa  
                      Adjusted            (c)                   (c)                (d)    
                      Annual  
                      Frequency  
                      Adjusted Point      (c)                   (c)                (d)    
                      Estimate of  
                      Riskb  
A4 - Adjacent         Adjusted            2.0x10-5              2.0x10-5           2.0x10-
facility release      Health Effectsa  
                      Adjusted            6.2x10-3              6.2x10-3           3.7x10-
                      Annual  
                      Frequency  
                      Adjusted Point      1.2x10-7              1.2x10-7           7.4x10-
                      Estimate of  
                      Riskb  
A5 - Criticality in   Adjusted            5.6x10-5              5.6x10-5           5.6x10-
water                 Health Effectsa  
                      Adjusted            8.0x10-3              8.0x10-3           4.8x10-
                      Annual  
                      Frequency  
                      Adjusted Point      4.5x10-7              4.5x10-7           2.7x10-
                      Estimate of  
                      Riskb  
A6 - Criticality      Adjusted            (c)                   (c)                1.0x10-
during processing     Health Effectsa  
                      Adjusted            (c)                   (c)                1.8x10-
                      Annual  
                      Frequency  
                      Adjusted Point      (c)                   (c)                1.8x10-
                      Estimate of  
                      Riskb  
A7 - External         Adjusted            3.9x10-3              3.9x10-3           3.9x10-
spill/liquid          Health Effectsa  
discharge 
                      Adjusted            2.0x10-4              2.0x10-4           2.0x10-
                      Annual  
                      Frequency  
                      Adjusted Point      7.8x10-7              7.8x10-7           7.8x10-
                      Estimate of  
                      Riskb  
A8 - Internal         Adjusted            1.0x10-14             1.0x10-14          1.0x10-
spill/liquid          Health Effectsa  
discharge 
                      Adjusted            1.1x10-1              1.1x10-1           1.1x10-
                      Annual  



                      Frequency  
                      Adjusted Point      1.2x10-15             1.2x10-15          1.2x10-
                      Estimate of  
                      Riskb  
a. Units for adjusted health effects are given in terms of potential fatal cancers. 
b. Units for adjusted point estimates of risk are given in terms of potential fatal cancer
c. The accident scenario is not included in the spectrum of potential accidents for this c
d. The safety analyses from which information was extracted for these accidents were writt
     require the inclusion of colocated workers. 
Table 5-29.  Adjusted point estimates of risk for the general population - 80 kilometers (
                                        No          Decentralization                      
                                        Action  
Accident                                Option      Option             Option      Option 
Description           Attribute         1           2a                 2b          2c     
A1 - Fuel             Adjusted          8.5x10-3    8.5x10-3           8.5x10-3    8.5x10-
Assembly Breach       Health Effectsa  
                      Adjusted          1.6x10-1    3.3x10-1           3.5x10-1    1.6x10-
                      Annual  
                      Frequency  
                      Adjusted Point    1.4x10-3    2.8x10-3           3.0x10-3    1.4x10-
                      Estimate of  
                      Riskb  
A2 - Processing       Adjusted          (c)         (c)                (c)         2.6x10-
release               Health Effectsa  
                      Adjusted          (c)         (c)                (c)         2.7x10-
                      Annual  
                      Frequency  
                      Adjusted Point    (c)         (c)                (c)         7.0x10-
                      Estimate of  
                      Riskb  
A3 - Dry vault        Adjusted          (c)         3.6x10-6           (c)         3.6x10-
release               Health Effectsa  
                      Adjusted          (c)         1.4x10-3           (c)         1.4x10-
                      Annual  
                      Frequency  
                      Adjusted Point    (c)         5.0x10-9           (c)         5.0x10-
                      Estimate of  
                      Riskb  
A4 - Adjacent         Adjusted          2.5x10-2    2.5x10-2           2.5x10-2    2.5x10-
facility release      Health Effectsa  
                      Adjusted          2.4x10-3    5.0x10-3           5.3x10-3    2.5x10-
                      Annual  
                      Frequency  
                      Adjusted Point    6.0x10-5    1.2x10-4           1.3x10-4    6.2x10-
                      Estimate of  
                      Riskb  
A5 - Criticality in   Adjusted          4.4x10-3    4.4x10-3           4.4x10-3    4.4x10-
water                 Health Effectsa  
                      Adjusted          3.1x10-3    6.4x10-3           6.8x10-3    3.2x10-
                      Annual  
                      Frequency  
                      Adjusted Point    1.4x10-5    2.8x10-4           3.0x10-4    1.4x10-
                      Estimate of  
                      Riskb  
A6 - Criticality      Adjusted          (c)         (c)                (c)         4.3x10-
during processing     Health Effectsa  
                      Adjusted          (c)         (c)                (c)         1.5x10-
                      Annual  
                      Frequency  
                      Adjusted Point    (c)         (c)                (c)         6.5x10-
                      Estimate of  
                      Riskb  
A7 - External         Adjusted          9.0x10-3    9.4x10-3           9.4x10-3    9.4x10-
spill/liquid          Health Effectsa  
discharge 



                      Adjusted          2.0x10-4    2.0x10-4           2.0x10-4    2.0x10-
                      Annual  
                      Frequency  
                      Adjusted Point    1.8x10-6    1.9x10-6           1.9x10-6    1.9x10-
                      Estimate of  
                      Riskb  
A8 - Internal         Adjusted          1.0x10-9    1.0x10-9           1.0x10-9    1.0x10-
spill/liquid          Health Effectsa  
discharge 
                      Adjusted          1.1x10-1    1.1x10-1           1.1x10-1    1.1x10-
                      Annual  
                      Frequency  
                      Adjusted Point    1.1x10-10   1.1x10-10          1.1x10-10   1.1x10-
                      Estimate of  
                      Riskb  
Table 5-29.  (continued). 
                                        Regionalization - B  
Accident                                Option                Option             Option   
Description           Attribute         4d                    4e                  4f      
A1 - Fuel             Adjusted          8.5x10-3              8.5x10-3           8.5x10-3 
Assembly Breach       Health Effectsa  
                      Adjusted          4.1x10-1              4.1x10-1           2.5x10-1 
                      Annual  
                      Frequency  
                      Adjusted Point    3.5x10-3              3.5x10-3           2.1x10-3 
                      Estimate of  
                      Riskb  
A2 - Processing       Adjusted          (c)                   (c)                2.6x10-4 
Release               Health Effectsa  
                      Adjusted          (c)                   (c)                3.4x10-1 
                      Annual  
                      Frequency  
                      Adjusted Point    (c)                   (c)                8.8x10-5 
                      Estimate of  
                      Riskb  
A3 - Dry vault        Adjusted          4.6x10-6              (c)                4.6x10-6 
Release               Health Effectsa  
                      Adjusted          1.4x10-3              (c)                1.4x10-3 
                      Annual  
                      Frequency  
                      Adjusted Point    6.4x10-4              (c)                6.4x10-4 
                      Estimate of  
                      Riskb  
A4 - Adjacent         Adjusted          2.5x10-2              2.5x10-2           2.5x10-2 
Facility Release      Health Effectsa  
                      Adjusted          6.2x10-3              6.2x10-3           3.7x10-3 
                      Annual  
                      Frequency  
                      Adjusted Point    1.6x10-4              1.6x10-4           9.2x10-5 
                      Estimate of  
                      Riskb  
A5 - Criticality in   Adjusted          4.4x10-3              4.4x10-3           4.4x10-3 
water                 Health Effectsa  
                      Adjusted          8.0x10-3              8.0x10-3           4.8x10-3 
                      Annual  
                      Frequency  
                      Adjusted Point    3.5x10-5              3.5x10-5           2.1x10-5 
                      Estimate of  
                      Riskb  
A6 - Criticality      Adjusted          (c)                   (c)                4.3x10-3 
during processing     Health Effectsa  
                      Adjusted          (c)                   (c)                1.8x10-4 
                      Annual  
                      Frequency  
                      Adjusted Point    (c)                   (c)                7.7x10-7 



                      Estimate of  
                      Riskb  
A7 - External         Adjusted          1.2x10-2              1.2x10-2           1.2x10-2 
spill/liquid          Health Effectsa  
discharge 
                      Adjusted          2.0x10-4              2.0x10-4           2.0x10-4 
                      Annual  
                      Frequency  
                      Adjusted Point    2.4x10-6              2.4x10-6           2.4x10-6 
                      Estimate of  
                      Riskb  
A8 - Internal         Adjusted          1.3x10-9              1.3x10-9           1.3x10-9 
spill/liquid          Health Effectsa  
discharge 
                      Adjusted          1.1x10-1              1.1x10-1           1.1x10-1 
                      Annual  
                      Frequency  
                      Adjusted Point    1.4x10-10             1.4x10-10          1.4x10-10
                      Estimate of  
                      Riskb  
a.  Units for adjusted health effects are given in terms of potential fatal cancers. 
b.  Units for adjusted point estimates of risk are given in terms of potential fatal cance
c.  The accident scenario is not included in the spectrum of potential accidents for this 
           
unresolved DOE policy issues.  For example, this cumulative impact assessment does not con
long-term reconfiguration issues.  Table 5-30 presents a summary of cumulative impacts ass
with the various spent fuel management alternatives. 

5.16.1 Land Use 

    The land committed to spent nuclear fuel management activities at the SRS would lie, f
most part, within existing onsite industrial compounds or undeveloped onsite areas devoted
continued mission of the Site.  Under two of the alternatives - Regionalization by Locatio
and Centralization (at SRS) - a new Expended Core Facility could be required to examine an
characterize spent nuclear fuels from naval installations east of the Mississippi.  Two lo
been proposed for the Expended Core Facility, one in the approximate center of the SRS and
at the old Allied General Nuclear Services facility (or "Barnwell Nuclear Fuel Plant") tha
off Road G (and near SRS Barricade 4) just east of and adjacent to the Site. 
    Previously-undeveloped land committed to new spent nuclear fuel facilities (excluding 
Expended Core Facility) would be limited to a maximum of approximately 100 acres (0.4 squa
kilometer).  Depending on the location chosen, an additional 30 acres (0.1 square kilomete
required for a new Expended Core Facility.  Thus, a maximum of 130 acres (0.5 square kilom
could be converted from woodlands or old fields to industrial facilities and supporting in
under the bounding options, Option 5a (Centralization - Dry Storage) and Option 5c (Centra
Processing).  Any site used for the support of spent nuclear fuel activities would be unde
control.  With the exception of the Barnwell Nuclear Fuel facility, which the Navy would p
from Allied General Nuclear Services for an offsite Expended Core Facility, DOE would not 
any additional land from the public domain for SRS spent nuclear fuel management facilitie
    Ground was broken for the new Savannah River Ecology Laboratory Conference Center in M
1994.  The new facility will occupy a 70-acre area, but only 5 to 10 acres will be cleared
for the new conference center, parking areas, and an access road.  The remaining 60-65 acr
managed as a nature study area and preserve.  Thus, the Savannah River Ecology Laboratory
Conference Center will require conversion of 5 to 10 acres of planted pines or pine/mixed 
(depending on the exact location of the building) to light-industrial/public use. 
Table 5-30.  Cumulative impacts associated with construction and operation of spent fuel 
alternatives at Savannah River Site. 
ALTERNATIVE 1 - NO ACTION  
                                          Option 1  
                                             Wet Storage  
Land Use                             No new land committed to new use.  
Socioeconomics                       A maximum of 50 new jobs created annually during cons
                                     jobs created during operation.  
Air Resources                        Site emissions would not exceed any air quality stand
                                     lists cumulative Site nonradioactive releases at the 



Occupational and                     Radioactive airborne releases, expressed as cumulativ
Public Health and                    maximally exposed individual at the Site boundary, wo
Safety                               rem.  
Materials and Waste                  High-Level: Current generation levels  
Management                           Transuranic: Current generation levels  
                                     Low-Level: Current generation levels  
                                     Mixed: Current generation levels  
                                     Hazardous: Current generation levels  
                                     Sanitary: Current generation levels 
                                         ALTERNATIVE 2 - DECENTRALIZATION  
                Option 2a                Option 2b                 Option 2c  
                Dry Storage              Wet Storage               Processing  
Land Use        Small amount of land     Small amount of land      Small amount of land  
                (<10 acres) committed    (<10 acres) committed     (<10 acres) committed t
                to new use.              to new use.               new use.  
Socioeconomics  Construction             Construction              Construction   
                jobs: 600 peak           jobs: 600 peak            jobs: 550 peak  
                Operation:  No new jobs  Operation: No new jobs    Operation: No new jobs 
Air Resources   Site emissions would     Site emissions would      Site emissions would no
                not exceed any air       not exceed any air        exceed any air quality 
                quality standard.        quality standard.         standard.  Table 5-31 
                Table 5-31 lists         Table 5-31 lists          lists cumulative Site 
                cumulative Site          cumulative Site           nonradioactive releases
                nonradioactive releases  nonradioactive releases   the SRS boundary.  
                at the SRS boundary.     at the SRS boundary.  
Occupational    Radioactive airborne     Radioactive airborne      Radioactive airborne  
and Public      releases, expressed as   releases, expressed as    releases, expressed as 
Health and      cumulative dose to a     cumulative dose to a      cumulative dose to a  
Safety          maximally exposed        maximally exposed         maximally exposed  
                individual at the Site   individual at the Site    individual at the Site 
                boundary, would be       boundary, would be        boundary, would be 4.4x
                9.0x10-5 rem.            9.0x10-5 rem.             rem.  
Materials and   High-Level: No           High-Level: No            High-Level: 475%  
Waste                       change                   change                    increase  
Management      Transuranic: 6%          Transuranic: 6%           Transuranic: 12%  
                             increase                 increase                  increase 
                Low-Level:  No change    Low-Level: No change      Low-Level: 100% increas
                Mixed:  No changea       Mixed: No changea         Mixed: No changea  
                Hazardous:  No changea   Hazardous: No changea     Hazardous: No changea 
                Sanitary:   No changeb   Sanitary: No changeb      Sanitary: No changeb  
                          ALTERNATIVE 3 - 1992/1993 PLANNING BASIS  
                Option 3a                Option 3b                 Option 3c  
                Dry Storage              Wet Storage               Processing  
Land Use        Small amount of land     Small amount of land      Small amount of land  
                (<10 acres) committed    (<10 acres) committed     (<10 acres) committed t
                to new use.              to new use.               new use.  
Socioeconomics  Construction             Construction              Construction  
                jobs: 600 peak           jobs: 650 peak            jobs: 550 peak  
                Operation:  No new jobs  Operation: No new jobs    Operation: No new jobs 
Air Resources   Site emissions would     Site emissions would      Site emissions would no
                not exceed any air       not exceed any air        exceed any air quality 
                quality standard.        quality standard.         standard.  Table 5-31 
                Table 5-31 lists         Table 5-31 lists          lists cumulative Site 
                cumulative Site          cumulative Site           nonradioactive releases
                nonradioactive releases  nonradioactive releases   the SRS boundary.  
                at the SRS boundary.     at the SRS boundary.  
Occupational    Radioactive airborne     Radioactive airborne      Radioactive airborne  
and Public      releases, expressed as   releases, expressed as    releases, expressed as 
Health and      cumulative dose to a     cumulative dose to a      cumulative dose to a  
Safety          maximally exposed        maximally exposed         maximally exposed  
                individual at the Site   individual at the Site    individual at the Site 
                boundary, would be       boundary, would be        boundary, would be 4.5x
                9.0x10-5 rem.            9.0x10-5 rem.             rem.  
Materials and   High-Level: No           High-Level: No            High-Level: 325%  
Waste                       change                   change                    increase  



Management      Transuranic: 6%          Transuranic: 6%           Transuranic: 12%  
                             increase                 increase                  increase 
                Low-Level:  No change    Low-Level: No change      Low-Level: 87.5% increa
                Mixed:  No changea       Mixed: No changea         Mixed: No changea  
                Hazardous:  No changea   Hazardous: No changea     Hazardous: No changea 
                Sanitary:   No changeb   Sanitary: No changeb      Sanitary: No changeb  
                                    ALTERNATIVE 4 - REGIONALIZATION  
                Option 4a                Option 4b                 Option 4c  
                Dry Storage              Wet Storage               Processing  
Land Use        Small amount of land     Small amount of land      Small amount of land  
                (<10 acres) committed    (<10 acres) committed     (<10 acres) committed t
                to new use.              to new use.               new use.  
Socioeconomics  Construction             Construction              Construction  
                jobs: 650 peak           jobs: 650 peak            jobs: 550 peak  
                Operation:  No new jobs  Operation: No new jobs    Operation: No new jobs 
Air Resources   Site emissions would     Site emissions would      Site emissions would no
                not exceed any air       not exceed any air        exceed any air quality 
                quality standard.        quality standard.         standard.  Table 5-31 
                Table 5-31 lists         Table 5-31 lists          lists cumulative Site 
                cumulative Site          cumulative Site           nonradioactive releases
                nonradioactive releases  nonradioactive releases   the SRS boundary.  
                at the SRS boundary.     at the SRS boundary.        
Occupational                                                         
and Public                               Radioactive airborne      Radioactive airborne  
Health and      Radioactive airborne     releases, expressed as    releases, expressed as 
Safety          releases, expressed as   cumulative dose to a      cumulative dose to a  
                cumulative dose to a     maximally exposed         maximally exposed  
                maximally exposed        individual at the Site    individual at the Site 
                individual at the Site   boundary, would be        boundary, would be 4.7x
                boundary, would be       9.0x10-5 rem.             rem.  
                9.0x10-5 rem.  
                Option 4a                Option 4b                 Option 4c  
                Dry Storage              Wet Storage               Processing  
Materials and   High-Level: No           High-Level: No            High-Level: 475%  
Waste                       change                   change                    increase  
Management      Transuranic: No          Transuranic: No           Transuranic: 6% increas
                             change                   change       Low-Level: 97.5% increa
                Low-Level:  No change    Low-Level: No change      Mixed: No changea  
                Mixed:  No changea       Mixed: No changea         Hazardous: No changea 
                Hazardous:  No changea   Hazardous: No changea     Sanitary: No changeb  
                Sanitary:   No changeb   Sanitary: No changeb  
                Option 4d                Option 4e                 Option 4f  
                Dry Storage              Wet Storage               Processing  
Land Use        Approximately 40 acres   Approximately 35 acres    Approximately 35 acres 
                committed to new use.    committed to new use.     committed to new use. 
Socioeconomics  Construction             Construction              Construction  
                jobs: 910 peak           jobs: 910 peak            jobs: 860 peak  
                Operation:  No new jobs  Operation: No new jobs    Operation: No new jobs 
Air Resources   Site emissions would     Site emissions would      Site emissions would no
                not exceed any air       not exceed any air        exceed any air quality 
                quality standard.        quality standard.         standard.  Table 5-31 
                Table 5-31 lists         Table 5-31 lists          lists cumulative Site 
                cumulative Site          cumulative Site           nonradioactive releases
                nonradioactive releases  nonradioactive releases   the SRS boundary.  
                at the SRS boundary.     at the SRS boundary.  
Occupational    Radioactive airborne     Radioactive airborne      Radioactive airborne  
and Public      releases, expressed as   releases, expressed as    releases, expressed as 
Health and      cumulative dose to a     cumulative dose to a      cumulative dose to a  
Safety          maximally exposed        maximally exposed         maximally exposed  
                individual at the Site   individual at the Site    individual at the Site 
                boundary, would be       boundary, would be        boundary, would be 4.7x
                9.0x10-5 rem.            9.0x10-5 rem.             rem.  
Materials and   High-Level: No           High-Level: No            High-Level: 475%  
Waste                       change                   change                    increase  
Management      Transuranic: No          Transuranic: No           Transuranic: 6% increas



                             change                   change       Low-Level: 97.5% increa
                Low-Level:  No change    Low-Level: No change      Mixed: No changea  
                Mixed:  No changea       Mixed: No changea         Hazardous: No changea 
                Hazardous:  No changea   Hazardous: No changea     Sanitary: No changeb  
                Sanitary:   No changeb   Sanitary: No changeb  
                Option 4g  
                Ship Out  
Land Use        Less than one acre of land committed to new use.  
                  
Socioeconomics  Construction  
                jobs: 200 peak  
                Operation:  No new jobs  
Air Resources   Site emissions would not exceed any air quality standard.  Table 5-31 list
                cumulative site nonradioactive releases at the SRS boundary.  
                  
Occupational    Radioactive airborne releases, expressed as cumulative dose to a maximally
and Public      exposed individual at the Site boundary, would be (less than) <9.0x10-5 re
Health and  
Safety 
Materials and   High-Level: Reduced volume of waste produced  
Waste           Transuranic: 6% increase  
Management      Low-Level:  No change  
                Mixed:  No changea  
                Hazardous:  No changea  
                Sanitary:   No changeb  
                     ALTERNATIVE 5 - CENTRALIZATION  
                Option 5a                Option 5b                 Option 5c  
                Dry Storage              Wet Storage               Processing  
Land Use        100-130 acres of land    70-80 acres of land       100-130 acres of land 
                committed to new use.    committed to new use.     committed to new use. 
Socioeconomics  Construction:   2,550    Construction: 2,700       Construction: 2,550 pea
                                peak                   peak        Operation: No new jobs 
                Operation:  No new jobs  Operation: No new jobs  
Air Resources   Site emissions would     Site emissions would      Site emissions would no
                not exceed any air       not exceed any air        exceed any air quality 
                quality standard.        quality standard.         standard.  Table 5-31 
                Table 5-31 lists         Table 5-31 lists          lists cumulative Site 
                cumulative Site          cumulative Site           nonradioactive releases
                nonradioactive releases  nonradioactive releases   the SRS boundary.  
Occupational    at the SRS boundary.     at the SRS boundary.        
and Public                                                         Radioactive airborne  
Health and      Radioactive airborne     Radioactive airborne      releases, expressed as 
Safety          releases, expressed as   releases, expressed as    cumulative dose to a  
                cumulative dose to a     cumulative dose to a      maximally exposed  
                maximally exposed        maximally exposed         individual at the Site 
                individual at the Site   individual at the Site    boundary, would be 4.7x
                boundary, would be       boundary, would be        rem.  
                9.0x10-5 rem.            9.0x10-5 rem.  
Materials and   High-Level: Reduced      High-Level: 475%          High-Level: 475%  
Waste                       volume                   increase                  increase  
Management                  of waste     Transuranic: 18%            
                            produced                  increase     Transuranic: 18%  
                Transuranic: Reduced                                            increase 
                             volume      Low-Level: No change        
                             of waste    Mixed: No changea         Low-Level: 100% increas
                             produced    Hazardous: No changea     Mixed: No changea  
                Low-Level:  No change    Sanitary: No changeb      Hazardous: No changea 
                Mixed:  No changea                                 Sanitary: No changeb 
                Hazardous:  No changea  
                Sanitary:   No changeb  
                 Option 5d  
                 Ship Out  
Land Use         Less than one acre of land committed to new use.  
Socioeconomics   Construction:  200 peak  
                 Operation: No new jobs  



Air Resources    Site emissions would not exceed any air quality standard.  Table 5-31 lis
                 cumulative Site nonradioactive releases at the SRS boundary.  
Occupational     Radioactive airborne releases, expressed as cumulative dose to a maximall
and Public       exposed individual at the Site boundary, would be 9.0x10-5 rem.  
Health and  
Safety 
Materials and    High-Level: Reduced volume of waste produced  
Waste            Transuranic:   6% increase  
Management       Low-Level: No change  
                 Mixed: No changea  
                 Hazardous: No changea  
                 Sanitary:  No changeb 
a.  Not expected to change; no analysis conducted. 
b.  Not expected to change; based on projected employment levels at SRS. 
    Construction on the new Centralized Sanitary Wastewater Treatment 
Facility is scheduled to begin in 1994 and should be completed in 1995.  This 
new facility will be built approximately 1 mile south of F-Area on Burma Road.  
Building the central facility will require clearing approximately 6 acres of 
planted pines.  An 18 mile trunkline/collection system will also be required, 
using existing transmission line and steam line rights-of-way to the extent 
possible.  This trunkline will be located in the northwest quadrant of the 
SRS, and will connect the new Centralized Sanitary Wastewater Treatment 
Facility to A-Area, F-/H-Areas, and C-Area. 
    Depending on the spent nuclear fuel management alternative chosen, a 
total of 150 acres of SRS land could be cleared and converted to facilities 
and infrastructure as a result of spent nuclear fuel management (including an 
Expended Core Facility), construction of the Savannah River Ecology Laboratory 
Conference Center, and completion of the Centralized Sanitary Wastewater 
Treatment Facility.  This represents less than 0.1 percent of the undeveloped 
land on the SRS, and will have minimal cumulative impact on long-term land use 
locally and regionally. 

5.16.2 Socioeconomics 

    There would be minimal cumulative impacts on the socioeconomic resources 
of the SRS region from any spent fuel management alternative.  The greatest 
change in employment would occur under the Centralization Alternative, which 
would include construction and operation of an Expended Core Facility at SRS.  
Construction of an Expended Core Facility would require an estimated 850 
additional employees in the peak year (1999), while operation of the facility 
would add a maximum of approximately 500 full-time jobs.  DOE anticipates that 
overall employment on the Site will decline during the first 5 years of the 
spent fuel management period and will stabilize thereafter as the SRS mission 
changes.  Workers who might otherwise lose their jobs could be employed by SRS 
in spent fuel program activities.  Therefore, DOE expects little or no direct 
increase in employment due to the program.  The Site would fill any new jobs 
from the existing regional labor force. 

5.16.3 Air Quality 

    Table 5-31 compares the cumulative emissions of nonradioactive pollutants 
from the SRS, including those from the proposed spent nuclear fuel 
alternatives, to the pertinent regulatory standards.  The values provided are 
the maximum concentrations that would occur at ground level at the Site 
boundary.  Not all maximum concentrations would occur at the same location. 
Table 5-31.  Total maximum ground-level concentrations (yg/cubic meter) of criteria 
and toxic air pollutants at SRS boundary resulting from normal operations and spent 
nuclear fuel management alternatives.  ,b 
                             Alternatives 1 through 4  
                  Averaging  
Emissions         Time  
                             Option a                   Option b                      Opti
                             Dry Storage                Wet Storage                   Proc



Criteria Pollutants  
NOx                        An4 (4%)                     4 (4%)                        15 (
SOx                        An10 (12%)                   10 (12%)                      10 (
                           24185.0 (50%)                185.0 (50%)                   185.
                           3-634 (49%)                  634 (49%)                     637 
PM10                       An3 (6%)                     3 (6%)                        3 (6
                           2456.0 (37%)                 56.0 (37%)                    56.4
TSP                        An11 (17%)                   11 (17%)                      11 (
Ozone (as VOC)             1-N/Ad                       N/Ad                          N/Ad
Gaseous                    1-0.03 (4%)                  0.03 (4%)                     0.05
fluoride (as               1-0.15 (9%)                   0.15 (9%)                    0.25
HF)                        240.31 (11%)                 0.31 (11%)                    0.51
                           120.62 (17%)                 0.62 (17%)                    1.02
Lead                       An<0.01 (<1%)                <0.01 (<1%)                   <0.0
CO                         8-23.1 (0.2%)                23.1 (0.2%)                   27.3
                           1-181 (0.4%)                 181 (0.4%)                    212 
Toxic Pollutants  
Nitric acid                246.7 (5%)                   6.7 (5%)                      7.7 
1,1,1-                     2422 (0.2%)                  22 (0.02%)                    22 (
Trichloroethane 
Benzene                    2431 (21%)                   31 (21%)                      31 (
Ethanolamine               24<0.01 (<0.1%)              <0.01 (<0.1%)                 <0.0
Ethylbenzene               240.12 (<0.1%)               0.12 (<0.1%)                  0.12
Ethylene glycol            240.08 (<0.1%)               0.08 (<0.1%)                  0.08
Formaldehyde               24<0.01 (<0.1%)              <0.01 (<0.1%)                 <0.0
Glycol ethers              24<0.01 N/A                  <0.01 N/A                     <0.0
Hexachloronapht            24<0.01 (<1%)                <0.01 (<1%)                   <0.0
halene 
Hexane                     240.07 (<0.1%)               0.07 (<0.1%)                  0.11
Manganese                  240.10 (0.4%)                0.10 (0.4%)                   0.10
Methanol                   240.51 (<0.1%)               0.51 (<0.1%)                  0.51
Methyl ethyl               240.99 (<0.1%)               0.99 (<0.1%)                  0.99
ketone 
Methyl isobutyl            240.51 (<0.1%)               0.51 (<0.1%)                  0.51
ketone 
Methylene                  241.8 (0.3%)                 1.8 (0.3%)                    1.82
chloride 
Napthalene                 240.01 (<0.1%)               0.01 (<0.1%)                  0.01
Phenol                     240.03 (<0.1%)               0.03 (<0.1%)                  0.03
Table 5-31.  (continued).      
                             Alternatives 1 through 4  
   Emissions      Averaging  Option a                   Option b                      Opti
                     Time    Dry Storage                Wet Storage                   Proc
Phosphorus                 24<0.001 (<0.2%)             <0.001 (<0.2%)                <0.0
Sodium                     240.01 (<0.1%)               0.01 (<0.1%)                  0.01
hydroxide 
Toluene                    241.6 (8%)                   1.6 (8%)                      2.0 
Trichloroethene            241.0 (0.3%)                 1.0 (0.3%)                    1.0 
Vinyl acetate              240.02 (<0.1%)               0.02 (<0.1%)                  0.02
Xylene                     243.81 (<0.1%)               3.81 (<0.1%)                  3.85
                             Alternative 5 - Centralization  
                  Averaging  
Emissions         Time  
                             Option 5a    Option 5b     Option 5c        Option 5d  
                             Dry Storage  Wet Storage   Processing       Ship Out  
Criteria Pollutants  
NOx                       Ann4 (4%)       4 (4%)        15.1 (15%)       4 (4%)  
SOx                       Ann10 (12%)     10 (12%)      10 (12%)         10 (12%)  
                          24-185.0 (50%)  185.0 (50%)   185.5            185.0 (50%)  
                          3-h634.5 (49%)  634.5 (49%)   (52%)            634 (49%)  
                                                        637.5  
                                                        (49%)  
PM10                      Ann3 (6%)       3 (6%)        3 (6%)           3 (6%)  
                          24-56.0 (37%)   56.0 (37%)    56.4 (38%)       56.0 (37%)  
TSP                       Ann11 (17%)     11 (17%)      11 (17%)         11 (17%)  



Ozone (as VOC)            1-hN/Ad         N/Ad          N/Ad             N/Ad  
Gaseous                   1-m0.03 (4%)    0.03 (4%)     0.05 (6%)        0.03 (4%)  
fluoride (as              1-w0.15 (9%)    0.15 (9%)     0.25 (16%)       0.15 (9%)  
HF)                       24-0.31 (11%)   0.31 (11%)    0.41 (14%)       0.31 (11%)  
                          12-0.62 (17%)   0.62 (17%)    1.02 (28%)       0.62 (17%)  
Lead                      Ann<0.01 (<1%)  <0.01 (<1%)   <0.01            <0.01 (<1%)  
                                                        (<1%)  
CO                        8-h24 (0.2%)    24 (0.2%)     28.1             23.1 (0.2%)  
                          1-h187 (0.5%)   187 (0.5%)    (0.3%)           181 (0.4%)  
                                                        217 (0.5%)  
Toxic Pollutants  
Nitric acid               24-6.7 (5%)     6.7 (5%)      7.7 (6%)         6.7 (5%)  
1,1,1-                    24-22 (0.2%)    22 (0.02%)    22 (0.2%)        22 (0.2%)  
Trichloroethane 
Benzene                   24-31 (21%)     31 (21%)      31 (21%)         31 (21%)  
Ethanolamine              24-<0.01        <0.01         <0.01            <0.01  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Ethylbenzene              24-0.12s        0.12          0.12             0.12  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Ethylene glycol           24-0.08s        0.08          0.08             0.08  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Formaldehyde              24-<0.01        <0.01         <0.01            <0.01  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Glycol ethers             24-<0.01 (N/A)  <0.01 (N/A)   <0.01            <0.01 (N/A)  
                                                        (N/A)  
Hexachloronapht           24-<0.01 (<1%)  <0.01 (<1%)   <0.01            <0.01 (<1%)  
halene                                                  (<1%)  
Table 5-31.  (continued).  
                             Alternative 5 - Centralization  
                  Averaging  
Emissions         Time  
                             Option 5a    Option 5b     Option 5c        Option 5d  
                             Dry Storage  Wet Storage   Processing       Ship Out  
Hexane                    24-0.07s        0.07          0.11             0.07  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Manganese                 24-0.10 (0.4%)  0.10 (0.4%)   0.10             0.10 (0.4%)  
                                                        (0.4%)  
Methanol                  24-0.51s        0.51          0.51             0.51  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Methyl ethyl              24-0.99s        0.99          0.99             0.99  
ketone                       (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Methyl isobutyl           24-0.51s        0.51          0.51             0.51  
ketone                       (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Methylene                 24-1.8 (0.3%)   1.8 (0.3%)    1.82             1.8 (0.3%)  
chloride                                                (0.4%)  
Napthalene                24-0.01s        0.01          0.01             0.01  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Phenol                    24-0.03s        0.03          0.03             0.03  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Phosphorus                24-<0.001       <0.001        <0.001           <0.001  
                             (<0.2%)      (<0.2%)       (0.2%)           (<0.2%)  
Sodium                    24-0.01s        0.01          0.01             0.01  
hydroxide                    (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Toluene                   24-1.6 (8%)     1.6 (8%)      2.0 (10%)        1.6 (8%)  
Trichloroethene           24-1.0 (0.3%)   1.0 (0.3%)    1.0 (0.3%)       1.0 (0.3%)  
Vinyl acetate             24-0.02s        0.02          0.02             0.02  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%)  
Xylene                    24-3.81s        3.81          3.85             3.81  
                             (<0.1%)      (<0.1%)       (<0.1%)          (<0.1%) 
a. Source:  WSRC (1994a). 
b. Numbers in parentheses indicate the percentage of the regulatory standard that 
each concentration represents. 
c. No standard for this chemical. 
d. Measurement data currently unavailable. 
    The data demonstrate that, even with the emissions from the spent nuclear 



fuel management activities, releases of toxic air pollutants from the SRS 
would be only a small fraction of the regulatory standards.  Therefore, DOE 
anticipates no cumulative impact. 
    The releases of some criteria air pollutants by SRS operations would 
approach regulatory standards.  Site sulfur dioxide emissions would reach 
about 50 percent of both the 24-hour and 3-hour limits under all alternatives.  
In addition, the emissions of particulates less than 10 microns (PM10) would 
approach a concentration equal to about 38 percent of the standard.  However, 
the contribution to both these pollutants concentrations made by spent nuclear 
fuel-related activities would be small, as explained in Section 5.7. 
    The SRS evaluated the cumulative impact of airborne radioactive releases 
in terms of cumulative dose to a maximally exposed individual at the Site 
boundary.  Table 5-32 lists the results of this  
Table 5-32.  Annual cumulative health effects to workers and offsite 
population due to SRS radioactive releases during incident-free operations. 
             Worker                                     Offsite Population  
                                                        Maximally             
             Average           Total                    Exposed             Total  
             Individual        Collective               Individual          Collective  
                      Fatal            Fatal                     Fatal                   F
             Dosea    Cancerb  Dosec   Cancer           Dosea    Cancerb    Dosec        C
                                       sd  
Alternative 1 - No Action  
Option 1     3.2x10-  1.3x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet          1        4        1       2                5  
Storage 
Alternative 2 - Decentralization  
Option 2a    3.0x10-  1.2x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Dry          1        4        1       2                5  
Storage 
Option 2b    3.2x10-  1.3x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet          1        4        1       2                5  
Storage 
Option 2c    3.6x10-  1.5x10-  1.6x10  6.5x10-          4.4x10-  2.2x10-7   2.6x101      1
Processing   1        4        2       2                4  
Alternative 3 - 1992/1993 Planning Basis  
Option 3a    3.0x10-  1.2x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Dry          1        4        1       2                5  
Storage 
Option 3b    3.2x10-  1.3x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet          1        4        1       2                5  
Storage 
Option 3c    3.7x10-  1.5x10-  1.6x10  6.6x10-          4.5x10-  2.2x10-7   2.6x101      1
Processing   1        4        2       2                4  
Alternative 4 - Regionalization  
Option 4a    3.0x10-  1.2x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Dry          1        4        1       2                5  
Storage 
Option 4b    3.2x10-  1.3x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet          1        4        1       2                5  
Storage 
Option 4c    3.7x10-  1.5x10-  1.7x10  6.8x10-          4.7x10-  2.3x10-7   2.7x101      1
Processing   1        4        2       2                4  
Option 4d    3.2x10-  1.3x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Dry          1        4        1       2                5  
Storage 
Option 4e    3.5x10-  1.4x10-  9.4x10  3.7x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet          1        4        1       2                5  
Storage 
Option 4f    4.0x10-  1.6x10-  1.7x10  6.8x10-          4.7x10-  2.3x10-7   2.6x101      1
Processing   1        4        2       2                4  
Option 4g    <3.2x1   <1.3x10  <9.4x1  <3.7x1           <9.0x1   <4.5x10    <8.9x1       <
Ship Out     0-1      -4       01      0-2              0-5      -8         00           3
Table 5-32.  (continued). 
             Worker                                     Offsite Population  



                                                        Maximally             
             Average           Total                    Exposed             Total  
             Individual        Collective               Individual          Collective  
                      Fatal            Fatal                     Fatal                   F
             Dosea    Cancers  Dosec   Cancer           Dosea    Cancers    Dosec        C
                      b                sd                        b  
Alternative 5 - Centralization  
Option 5a    1.3      5.3x10-  9.6x10  3.8x10-          9.0x10-  4.5x10-8   8.9x100      4
Dry                   4        1       2                5  
Storage 
Option 5b    1.6      6.4x10-  9.6x10  3.8x10-          9.0x10-  4.5x10-8   8.9x100      4
Wet                   4        1       2                5  
Storage 
Option 5c    1.6      6.6x10-  1.7x10  6.9x10-          4.7x10-  2.3x10-7   2.7x101      1
Processing            4        2       2                4  
Option 5d    <3.2x1   <1.3x10  <9.4x1  <3.7x1           <9.0x1   <4.5x10    <8.9x1       <
Ship Out     0-1      -4       01      0-2              0-5      -8         00           3
a.  Dose in rem. 
b. Probability of fatal cancer. 
c. Dose in person-rem. 
d. Incidence of excess fatal cancers. 
              
analysis.  The highest dose would be 4.7x10-1 millirem, which would occur 
under the processing options of Alternatives 4 and 5.  This dose is below the 
regulatory standard (CFR 1994) of 10 millirem. 
    Airborne emissions from the two-unit Vogtle Electric Generating Plant 
(approximately 10 miles southwest of the center of the SRS near Waynesboro, 
Georgia) were reported to have delivered an MEI total body dose of 1.14 x 10-3 
millirem during 1992 (Georgia Power Company 1993).  Since the SRS and Plant 
Vogtle are essentially proximal to the same 80 kilometer population, the ratio 
of SRS population and MEI doses was used as an estimator of the population 
dose due to Plant Vogtle emissions.  Using this approach, the population dose 
attributable to Vogtle was estimated to have been about 8.3 x 10-2 person-rem 
in 1992.  Adding (1) the population dose from Plant Vogtle, (2) the total 
collective offsite population dose from all SRS activities in 1992 (both air 
and water source terms), and (3) the highest projected collective dose from 
spent nuclear fuel management activities (Options 4c and 5c) yields a total 
cumulative dose of 27.083 person-rem from all SRS sources and Plant Vogtle, 
which is only 0.3 percent higher than the dose from SRS alone.  Note that the 
doses in Table 5-32 ("Total Collective Dose, Offsite Population") represent 
the sum of (2) and (3) above. 

5.16.4 Water Resources 

    Approximately 82.1 million gallons per year of Savannah River water would 
be required for the two most water-intensive options, Option 4f 
(Regionalization at SRS - Processing) and Option 5c (Centralization - 
Processing).  Because either of these options would probably require 
construction of an Expended Core Facility, this facility's projected surface 
water usage of 2.5 million gallons per year was factored into the cumulative 
impacts analysis.   Thus, the two options with the highest surface water 
usage, both of which would require as much as 84.6 million gallons, represent 
approximately 0.4 percent of the current (baseline) SRS surface water usage of 
20 billion gallons per year (see Table 5-8). 
    Operational impacts to surface water quality under any of the spent 
nuclear fuel management options examined would be minimal.  Existing SRS 
treatment facilities could accommodate all new spent nuclear fuel-related 
domestic and process wastewater streams.  Expected wastewater flows would be 
well within the design capacities of existing (or planned upgrades of) Site 
treatment systems.  Sanitary wastewater from new spent nuclear fuel facilities 
would be routed to the new Centralized Sanitary Wastewater Treatment Facility.  
Liquid radioactive wastes would presumably be sent to the F-/H-Area Effluent 
Treatment Facility.  Treated nonradioactive liquid releases from the new spent 
nuclear fuel facilities would likely be discharged to Upper Three Runs Creek 



or Fourmile Branch. 
    Water quality in the Savannah River downstream of the SRS is adequate to 
good, with most parameters analyzed showing values below state and Federal 
Maximum Contaminant Levels or DOE Derived Concentration Guides.  Iron, present 
in soils in the region, is the only constituent of surface waters that 
routinely exceeds MCLs.  Spent nuclear fuel management activities are not 
expected to result in higher concentrations of iron downstream of the SRS.  As 
noted earlier, in Section 5.16, construction on the new Centralized Sanitary 
Wastewater Treatment Facility is scheduled to begin in 1994 and should be 
completed in 1995.  The new Centralized Sanitary Wastewater Treatment Facility 
will replace 14 aging sanitary wastewater facilities with a single state-of- 
the-art facility which will treat sanitary wastes by an extended aeration- 
activated sludge process.  Chlorine will not be used to treat sanitary wastes 
in the new facility.  Use of non-chemical ultraviolet light disinfection 
systems will eliminate the use and handling of 32,000 gallons of sodium 
hypochlorite and 59,000 gallons of sodium sulfite per year.  Eliminating these 
chemicals will essentially eliminate the potential for toxic chemical releases 
from the wastewater treatment process. 
    Operation of the new Centralized Sanitary Wastewater Treatment Facility 
and closure of the old A-, B-, S-Area, and Naval Fuel sanitary wastewater 
facilities would also eliminate wastewater discharges to Upper Three Runs 
Creek, the stream on the SRS least degraded by past operations.  Treated 
effluent from the new Centralized Sanitary Wastewater Treatment Facility will 
discharge to Fourmile Branch.  Overall stream quality in Fourmile Branch is 
expected to improve because the effluent from the new facility will be cleaner 
than the effluent from the old package plants in C-, F-, and H-Areas that 
presently discharge to Fourmile Branch.  As a result, the cumulative effect of 
the new spent nuclear fuel management facilities (any alternative considered) 
and new Centralized Sanitary Wastewater Treatment Facility will probably be a 
net improvement in water quality in two SRS streams, Upper Three Runs Creek 
and Fourmile Branch, and may result in better water quality downstream in the 
Savannah River as well. 
    Sanitary wastewater from the new Consolidated Incineration Facility will 
be routed to the new Centralized Sanitary Wastewater Treatment Facility; there 
will be no direct process wastewater drains to the environment.  Liquid wastes 
will be collected in storage tanks and periodically trucked to a permitted 
hazardous/mixed waste treatment and disposal facility.  Sanitary wastes from 
the new Savannah River Ecology Laboratory Conference Center will be piped to a 
septic tank-drain field system and would not impact surface water in the area. 
    Sanitary wastes produced during construction of the Expended Core 
Facility would be treated through the use of portable chemical toilets or 
through an existing wastewater treatment facility.  Depending on the location 
chosen by DOE and the Navy for the new Expended Core Facility, sanitary wastes 
from operation of the ECF would either be treated in an existing wastewater 
treatment facility (most likely the new Centralized Sanitary Wastewater 
Facility) or a new treatment facility designed to handle the facility's 
wastewater capacity.  No process wastes from operation of the Expended Core 
Facility will be discharged to the environment. 

5.16.5 Occupational and Public Health and Safety 

    Table 5-32 summarizes the cumulative health effects of incident-free SRS 
operations, including those projected for the spent nuclear fuel alternatives.  
The table lists potential cancer fatalities for workers and the public due to 
radiological exposures to airborne and waterborne releases from the Site.  In 
addition, the table provides the (airborne) dose to the hypothetical maximally 
exposed individual in the offsite population.  The evaluation used 1992 as the 
baseline year for normal operations, because it is the last year for which the 
SRS has complete information.  DOE believes that this year gives a realistic 
depiction of current operational releases of radionuclides.  The assessment 
added the estimated releases from each spent fuel alternative to this baseline 
to determine the cumulative impacts listed in Table 5-32. 

5.16.6 Waste Management 



    The analysis of cumulative impacts of SRS waste management activities 
takes as its starting point the assumption that waste generation under the No 
Action Alternative represents the baseline condition for the entire Savannah 
River Site.  Waste generation levels associated with the other proposed spent 
nuclear fuel management alternatives (see Table 5-19) thus represent positive 
and negative deviations from this baseline.  Cumulative effects of the 
proposed spent nuclear fuel alternatives on the volume of low-level waste, 
transuranic waste, and high-level waste produced under each of the proposed 
alternatives are presented in Table 5-30. 
    In addition to baseline waste generation and wastes generated by spent 
nuclear fuel management activities, environmental restoration and cleanup 
activities are expected to become an increasingly important part of the DOE 
mission at the SRS in the future.  These remediation activities are expected 
to produce large quantities of radioactive, hazardous, and mixed wastes.  It 
is estimated that approximately 22,000 cubic meters (28,754 cubic yards) of 
low-level waste, 366,000 cubic meters (478,362 cubic yards) of hazardous 
waste, 82,000 cubic meters (107,174 cubic yards) of mixed wastes, and 900 
cubic meters (1,176 cubic yards) of transuranic wastes would be produced by 
environmental restoration activities at the SRS over the 1995-2024 period (DOE 
1995).  Decontamination and decommissioning activities are expected to 
generate approximately 109,000 cubic meters (142,463 cubic yards) of low-level 
waste, 32,000 cubic meters (41,824 cubic yards) of hazardous waste, 95,000 
cubic meters (124,165 cubic yards) of mixed wastes, and 4,000 cubic meters 
(5,228 cubic yards) of transuranic wastes over the same 30-year period (DOE 
1995).  High-level radioactive waste would not be generated by environmental 
restoration or decontamination and decommissioning activities. 

5.17 Unavoidable Adverse Environmental Impacts 

    The construction and operation of facilities related to any of the five 
alternatives at the Savannah River Site (SRS) would result in some adverse 
impacts to the environment.  Changes in project design and other measures 
could eliminate, avoid, or reduce most of these to minimal levels.  The 
following paragraphs identify adverse impacts that mitigation could not reduce 
to minimal levels or avoid altogether. 
    The generation of some fugitive dust during construction would be 
unavoidable, but would be controlled by water and dust suppressants.  This 
would occur under Alternatives 2 to 5, but greatest generation of dust would 
occur under Alternative 5 (excluding the offsite shipping option).  Similarly, 
construction activities would result in some minor, yet unavoidable, noise 
impacts from heavy equipment, generators, and vehicles. 
    The maximum loss of habitat would involve the conversion of 70 to 100 
acres (0.28 to 0.4 square kilometer) of managed pine forest to industrial land 
use; this would occur under Alternative 5 if DOE moved all spent nuclear fuel 
to the SRS. 
    The amount of radioactivity that normal operation of the spent nuclear 
fuel facilities would release under four of the five alternatives 
(Alternatives 1 to 4) would be a small fraction of the 1992 operational 
releases at the SRS and would be well below applicable regulatory standards.   
    For the alternative having the most impact (Alternative 5 - 
 Centralization), DOE has calculated that the maximum probability for latent 
fatal cancer for the maximally exposed member of the public would be about 3 
times higher than that calculated for 1992 at the SRS.  For latent fatal 
cancer incidence in the offsite population, this comparison indicates an 
increase of about 2 times, but the number of cancers calculated is less than 
one. 
    The only socioeconomic impacts of the proposed spent nuclear fuel 
management facilities would be temporary increases in employment and 
expenditures in the region of influence during the construction phase.  These 
would be unavoidable beneficial impacts. 

5.18 Relationship Between Short-Term Use of the Environment and the  



            Maintenance and Enhancement of Long-Term Productivity 
    Implementation of any of the proposed alternatives would result in some 
short-term resource demands (e.g., fuel, construction materials, and labor) 
and would, under certain alternatives (notably the Centralization 
Alternative), reduce the natural productivity of a relatively small tract of 
land (less than .07 percent of total SRS area) currently committed to timber 
production.  Depending upon the precise location selected for facility 
development, a small amount of marginal-to-good wildlife habitat (see Sections 
4.9 and 5.9) would also be lost when the area is cleared, graded, and 
committed to facilities and supporting infrastructure.  However, these 
short-term resource losses and land-use restrictions provide a basis for 
improved productivity and utility over the long term at the SRS because 
consolidating all spent nuclear fuel at a few onsite locations would free for 
other uses those locations presently committed to spent fuel management.  On a 
national scale, the interim management plan described in this EIS would have 
the same impact of making locations throughout the DOE complex available for 
other long-term uses. 

5.19 Irreversible and Irretrievable Commitments of Resources 

    The irreversible and irretrievable commitment of resources resulting from 
the construction and operation of facilities related to the spent nuclear fuel 
alternatives would involve materials that could not be recovered or recycled 
or that would be consumed or reduced to unrecoverable forms.  The construction 
and operation of spent nuclear fuel facilities at the SRS would consume 
irretrievable amounts of electrical energy, fuel, concrete, sand, gravel, and 
miscellaneous chemicals.  Other resources used in construction would probably 
not be recoverable.  These would include finished steel, aluminum, copper, 
plastics, and lumber.  Most of this material would be incorporated in 
foundations, structures, and machinery.  Construction and operation of 
facilities for spent nuclear fuel management would also require the withdrawal 
of water from surface- and groundwater sources, but most of this water would 
return to onsite surface streams or the Savannah River after use and 
treatment. 
    The Centralization alternative (Option 5c - Processing) would consume the 
greatest amount of electricity of any of the alternatives, about 110,400 
megawatt-hours.  The Processing option (excluding Option 4c, Regionalization 
by fuel type) would have the highest requirements for coal to produce steam, 
approximately 2,580 metric tons (2,843 tons) annually.   The Centralization 
alternative (except Option 5d where all spent fuel would be shipped off the 
site) would involve the greatest irretrievable consumption of other resources, 
such as construction materials, chemicals, gases, and operating supplies.  
However, this demand would not constitute a permanent drain on local resources 
or involve any material that is in short supply in the region. 

5.20 Potential Mitigation Measures 

    This section summarizes measures that DOE could use to avoid or reduce 
impacts to the environment caused by spent nuclear fuel management activities 
at the SRS.  DOE would determine the extent to which any mitigation would be 
necessary and the selection of which measures would be implemented during a 
detailed site-specific NEPA review tiered from this Programmatic EIS.  
Consequently, the following sections in this chapter address impact avoidance 
and mitigation in general terms and describe typical measures that the SRS 
could implement.  In addition, the analyses described in this appendix 
indicate that the environmental consequences of spent fuel management would be 
minimal in most environmental media.  

5.20.1 Pollution Prevention 

    DOE is committed to comply with Executive Order 12856, "Federal 
Compliance with Right-to-Know Laws and Pollution Prevention Requirements"; 



Executive Order 12780, "Federal Acquisition, Recycling and Waste Prevention"; 
and applicable DOE Orders and Guidance Documents in planning and implementing 
pollution prevention at the SRS.  The pollution prevention program at the Site 
was initiated in 1990 as a waste minimization program.  Currently, the program 
consists of four major initiatives:  solid waste minimization; source 
reduction and recycling of wastewater discharges; source reduction of air 
emissions; and potential procurement of products manufactured from recycled 
materials.  Since 1991, the waste of all types generated at the SRS has 
decreased, with greatest reductions in hazardous and mixed wastes.  These 
reductions are attributable primarily to material substitutions. 
    All spent fuel management activities at the SRS would be subject to the 
Site pollution prevention program.  Implementation of the program plan would 
minimize the amount of waste generated by these activities. 

5.20.2 Socioeconomics 

    Spent nuclear fuel activities would have minimal impact on the 
socioeconomic environment in the region of influence because most employees 
would be drawn from the existing site workforce.  The minor impacts of in- 
migrating construction workers could be minimized by DOE possibly informing 
local communities and county planning agencies as to scheduling of 
construction activities. 

5.20.3 Cultural Resources 

    A Programmatic Memorandum of Agreement (SRARP 1989) between the DOE 
Savannah River Operations Office, the South Carolina State Historic 
Preservation Office, and the Advisory Council on Historic Preservation, 
ratified on August 24, 1990, is the instrument for the management of cultural 
resources at the SRS.  DOE uses this memorandum to identify cultural resources 
and develop mitigation plans for affected resources in consultation with the 
State Historic Preservation Officer.  DOE would comply with the terms of the 
memorandum for all measures needed to support spent nuclear fuel management at 
the Site.  For example, DOE would survey sites prior to disturbance and could 
reduce impacts to any potentially-significant cultural resources discovered 
through avoidance or removal.  Any artifacts discovered would be protected 
from further disturbance and the elements until removed. 
    DOE conducted an investigation of Native American concerns over religious 
rights in the Central Savannah River Valley in conjunction with studies in 
1991 related to a New Production Reactor.  During this study, three Native 
American groups expressed concern over sites and items of religious 
significance on the SRS (see Section 4.4.2).  DOE has included these 
organizations on its environmental mailing list, solicits their comments on 
NEPA actions of the Site, and sends them documents about SRS environmental 
activities, including those related to these SNF management considerations.  
These Native American groups would be consulted on any actions that may follow 
subsequent site-specific environmental reviews. 

5.20.4 Geology 

    DOE expects that there would be no impacts to geologic resources at the 
SRS under any alternative evaluated in this EIS.  Potential soil erosion in 
areas of ground disturbance would be minimized through sound engineering 
practices such as implementing controls for stormwater runoff (e.g., sediment 
barriers), slope stability (e.g., rip-rap placement), and wind erosion (e.g., 
covering soil stockpiles).  Re-landscaping would minimize soil loss after 
construction was completed.  These measures would be included in a site- 
specific Storm Water Pollution Prevention Plan that the SRS would prepare 
prior to initiating any construction. 

5.20.5 Air Resources 



    DOE would meet applicable standards and permit limits for all 
radiological and non-radiological releases to the atmosphere.  In addition, 
the SRS would follow the DOE policy of maintaining radiological emissions to 
levels "as low as reasonably achievable" (ALARA).  ALARA is an approach to 
radiation protection to control or manage exposures (both individual and 
collective) and releases of radioactive material to the environment as low as 
social, technical, economic, practical, and public policy considerations 
permit.  ALARA is not a dose limit, but rather a process that has as its 
objectives the attainment of dose levels as far below the applicable limits as 
practicable. 

5.20.6 Water Resources 

    DOE would minimize the potential for adverse impacts on surface water 
during construction through the implementation of a stormwater pollution 
prevention plan that details controls for erosion and sedimentation.  The plan 
would also establish measures for prevention of spills of fuel and chemicals 
and for rapid containment and cleanup. 
    DOE could minimize water usage during both construction and operation of 
facilities by instituting water conservation measures such as instructing 
workers in water conservation (e.g., turn off hoses when not in use), 
installing flow restrictors, and using self-closing hose nozzles. 

5.20.7 Ecological Resources 

    DOE does not anticipate that any of the spent fuel alternatives would 
impact any wetlands on the Site.  In any case, DOE and SRS policy is to 
achieve "no net loss" of wetlands.  Pursuant to this goal, DOE has issued a 
guidance document, Information for Mitigation of Wetlands Impacts at the 
Savannah River Site (DOE 1992), for project planners that puts forth a 
practical approach to wetlands protection that begins with avoidance of 
impacts (if possible), moves to minimization of impacts (if avoidance is 
impossible), and requires compensatory measures (wetlands restoration, 
creation, or acquisition) in the event that impacts cannot be avoided. 
    The analysis in this EIS indicates that there are no threatened and 
endangered species or sensitive habitats in the areas considered as 
representative of potential sites for spent nuclear fuel activities at the 
SRS.  However, DOE would perform site-specific predevelopment surveys to 
ensure that development of new facilities would not impact any of these 
biological resources. 

5.20.8 Noise 

    DOE anticipates that noise impacts both on and off the Site would be 
minimal.  DOE does not foresee noise impacts from spent nuclear fuel 
management that would warrant mitigation measures beyond those consistent with 
good construction, engineering, operations, and management practices. 

5.20.9 Traffic and Transportation 

    DOE has a system of onsite buses operating at the SRS.  The Site would 
evaluate the need for upgrades or changes in service that might be required 
for the spent nuclear fuel management activities and would make changes, as 
necessary. 
    DOE would manage changes in traffic volume or patterns during 
construction through such measures as designating routes for construction 
vehicles, providing workers with safety reminders, and upgrading onsite police 
traffic patrols, if necessary. 

5.20.10 Occupational and Public Health and Safety



    The DOE program for maintaining radiological emissions to levels "as low 
as reasonably achievable" (ALARA) described in Section 5.20.5 above will 
minimize any impacts to workers and the public due to atmospheric releases.  
Likewise, the Site Pollution Prevention Plan and emergency preparedness 
measures will enhance safety both on and off the Site. 

5.20.11 Utilities and Support Services 

    The utilities and support services at the SRS are sufficient to meet the 
requirements of any of the alternatives for the spent fuel management at the 
Site.  Impacts on these services would be minimal.  No mitigation measures 
would be required. 

5.20.12 Accidents 

    The SRS has in place emergency action plans that would be activated in 
the case of an accident.  These plans contain both onsite provisions (e.g., 
evacuation plans, response teams, medical and fire response, training and 
drills, communications equipment) and offsite arrangements (e.g., response 
plans for medical and fire agencies, coordination with local and state 
agencies, communication plans).  The SRS plans would be updated to include any 
new facilities or activities related to spent nuclear fuel management that 
would involve the Site.  The execution of the plans in response to an accident 
would mitigate adverse effects both on the Site and in the surrounding areas. 

ATTACHMENT A: ACCIDENT ANALYSIS 

ATTACHMENT A: ACCIDENT ANALYSIS 

  

A.1 Accident Evaluation Methodologies and Assumptions 

    The potential for facility accidents and the magnitude of their consequences is an imp
factor in the evaluation of the spent nuclear fuel alternatives addressed in this EIS.  Th
health risk issues: 
    -   Would accidents at any of the Savannah River Site (SRS) facilities that the U.S. D
        of Energy (DOE) could build for spent nuclear fuel management activities pose unac
        health risks to workers or the general public? 
    -   Could alternative locations or facilities for the spent nuclear fuel alternatives 
        public or worker health risks?  Smaller risks could arise from such factors as gre
        isolation of the facility from the public, a reduced frequency of such external ac
        initiators as seismic events or aircraft crashes, reduced inventory, and process d
    Guidance for the implementation of Council on Environmental Quality (CEQ) regulations
(CFR 1986), as amended (51 FR 15625), requires the evaluation of impacts that would have a
probability of occurrence but high consequences if they did occur; this EIS, therefore, ad
facility accidents to the extent feasible. 

A.1.1 Radiological Accident Evaluation Methodology 

    The alternatives considered in this EIS provide an opportunity to incorporate new feat
technology in new facilities, processes, and operations that would minimize the possibilit
risk to the health and safety of plant workers and the public.  Modifications and upgrades
mitigate accident consequences from existing facilities or reduce the likelihood of occurr
    Under normal circumstances, DOE would develop accident scenarios and calculate acciden
consequences using safety analyses, mitigation features, and design details on proposed fa
designs.  However, the preliminary design information for the proposed facilities that is 
during the preparation of this EIS does not contain sufficient detail to permit quantitati
analyses.  Therefore, for each spent nuclear fuel alternative, DOE has evaluated the exist



proposed facilities for the type of radiological accidents it has determined to be reasona
    The radiological accident types fell into four categories:  (1) fuel damage, (2) mater
(3) nuclear criticalities, and (4) liquid spills or discharges.  For each accident type, D
reference accidents by examining DOE-approved safety analysis reports (SARs) and other app
documentation (e.g., previous EISs).  In addition, DOE considered accidents from adjacent 
for their possible impacts related to spent nuclear fuel.  DOE extracted the overall frequ
reference accident from the appropriate source, rather than attempting to calculate indivi
frequencies for all possible initiators; that is, DOE did not use the specific probability
magnitude earthquake to determine the frequency of a criticality or spill, given the occur
earthquake.  If multiple initiators could lead to one of the reference accidents, or the c
frequency of the initiators could lead to one of the reference accidents, DOE used the com
frequency of the initiators, generally providing conservative results.  For example, the R
for Offsite Fuel has a number of potential release initiators that could result in an unco
criticality, as listed in Table A-1.  As listed, a number of incidents, all of which have 
assigned frequencies, can contribute to the initiation of an uncontrolled criticality. 
Table A-1.  Potential release initiators at the Receiving Basin for Offsite Fuel. 
Natural Phenomena     External Events         Operations Induced        Criticality  
                                              Events  
Temperature Extreme   Aircraft Crash          Fuel Cutting              Fuel Bundling Erro
Snow                  Helicopter Crash        Spill at Hose Rack        Cask Loading Error
Rain                  Surface Vehicle Crash   Fuel Rupture in Storage   Fuel Identificatio
                                                                        Problem  
Lightning                                     Fire and Explosion        Fuel Movement Erro
Tornado                                       Fuel Near Basin Surface   Dropped Fuel  
Earthquake                                    Spills and Leaks          Crane or Hoist Col
Meteorite Impact                              Resin Regeneration        Cask Immersion Err
                                              Facility Waste to Cell  
    This evaluation results in qualitative comparisons for proposed facilities based on th
that the facility function is similar to one already analyzed.  In addition, an identical 
not considered in each safety analysis report for existing SRS facilities because these re
prepared over several years in accordance with requirements in effect at the time.  Sectio
includes a comparison of the similarities of possible facilities to an existing facility, 
selection of reference accidents, and several tables containing data to support a comparis
estimates of risk. 
    The qualitative comparison supports the National Environmental Policy Act (NEPA) proce
that the decisionmaker can assess the relative risk from each alternative at SRS and other

A.1.1.1 Notable Accident Initiators. While there are many different types of accident 

initiators of various frequencies that could lead to an accident, three notable initiators
earthquakes, and aircraft crashes - require additional discussion due to the public's perc
importance of these initiators and the public's familiarity with these types of initiators
    Because there has never been an uncontrolled criticality accident at the SRS, DOE must
historic experience related to the initiators to estimate the frequency for a criticality 
Receiving Basin for Offsite Fuel.  Storage basins for spent nuclear fuel have excellent sa
From 1945 through 1980, there were 40 known criticality accidents worldwide, none of which
occurred in a fuel storage facility.  From 1975 to 1980, there were, conservatively, 160 r
storage basins in operation around the world, and no criticality incidents occurred.  Ther
assumes that the upper frequency limit for a criticality event is 3.1 x 10-3 per year (Du 
This figure is applicable to the extent that the storage basins and the operations perform
similar to those of the Receiving Basin for Offsite Fuel.  However, the frequency for a pr
criticality event was determined through a detailed fault tree analysis, as referenced in 
analysis report, to be an overall calculated limit of 1.4 x 10-4 per year.  This value acc
implementation of new administrative controls or equipment. 
    The SRS is in an area that has a relatively low seismic frequency.  Based on three cen
recorded seismic activity, an earthquake with a Richter magnitude greater than 6.0, which 
to a Modified Mercalli Intensity Scale (MMI) of VII, would not be likely at the SRS.  The 
basis earthquake for the SRS is a MMI VIII event with a corresponding horizontal peak grou
acceleration of 0.2g.  Based on current technology, as applied in various probabilistic ev
the seismic hazard in the SRS region, the 0.2g peak ground acceleration can be associated 
2 x 10-4 annual probability of exceedance (5,000-year return period).  There are four scen
Receiving Basin for Offsite Fuel to which an earthquake of intensity MMI VIII or greater m
contribute: 
    -   Deformation of the storage racks leading to a criticality incident. 



    -   Derailment of the 100-ton (91-metric-ton) crane into the storage basin with the de
        of the storage rack leading to criticality. 
    -   Damage to the basin walls leading to the release of contaminated basin water to th
    -   Rupture of a waste tank or pipe in the Resin Regeneration Facility leading to the 
        contaminated liquids. 
    An aircraft crash into a spent nuclear fuel facility is of concern because it could re
radioactive release of materials from the stored spent nuclear fuel.  Appendix D contains 
crash probability analysis based on the examination of large civilian and military aircraf
airspace within a 10-mile (16-kilometer) radius of the SRS.  It does not include the crash
of general aviation aircraft because aircraft of this type generally do not possess suffic
attain sufficiently high velocities to produce a serious radiological threat in the event 
into an area containing spent nuclear fuel.  The analysis did not evaluate crash probabili
likelihood of occurrence of less than 10-7 per year because they would not significantly c
the risk.  This was the case for spent nuclear fuel facilities located at the SRS. 

A.1.1.2 Use of DOE-Approved Safety Documents. The NEPA guidance issued by the 

DOE Office of NEPA Oversight, dated May 1993, recommends that accident impact analyses 
"reference Safety Assessments and Safety Analysis Reports, if available."   This guidance 
primary basis used to develop the approach used in the accident analysis section of this E
Appendix uses several relevant safety analysis reports as well as a previously published E
analysis reports are the primary source of information on reasonably foreseeable accidents
potential to cause a release of hazardous materials.  These reports are required for all r
nuclear materials facilities with operations that potentially pose a significant hazard to
personnel, offsite populations, or the environment.  The referenced safety analysis report
approval/draft submittal dates encompass a range from 1983 to 1993.  The 1983 safety analy
was supplemented by a 1993 addendum; the next oldest safety analysis report was approved i

A.1.2 Chemical Hazard Evaluation Methodology 

    This analysis reviewed the appropriate safety analyses to assess the degree to which t
addressed chemical accidents.  It found that each of the safety analyses addressed chemica
a qualitative manner.  To provide a quantitative discussion of chemical hazards, the analy
a separate risk assessment (WSRC 1993c) for the storage risk of offsite research reactor f
Receiving Basin for Offsite Fuel to determine a bounding chemical accident.  The analysis 
chemical inventories (see Section A.3) for the existing spent nuclear fuel facilities at t
"Savannah River Site Tier Two Emergency and Hazardous Chemical Inventory Report" (WSRC 
1994a) to determine the facilities total chemical inventory.  This chemical inventory was 
screened using the EPA's "List of Lists" (EPA 1990). 

A.1.3 SRS Emergency Plan 

    The SRS emergency plan (WSRC 1993b) defines appropriate response measures for the 
management of emergencies (e.g., accidents) involving the Site.  It incorporates into one 
description of the entire process designed to respond to and mitigate the consequences of 
Emergencies that could cause activation of all or portions of this plan include: 
    -   Events (operational, transportation, etc.) with the potential to cause releases ab
        limits of hazardous materials. 
    -   Events such as fires, explosions, tornadoes, hurricanes, earthquakes, dam failures
        affect or could affect safety systems designed to protect site and offsite populat
        environment. 
    -   Events such as bomb threats, hostage situations, etc., that reduce the security po
        Site. 
    -   Events created by proximity to other facilities, such as the Vogtle Electric Gener
        a commercial nuclear powerplant located across the Savannah River from the Site. 
    For radiological emergencies, protective actions in this plan are designed to keep ons
offsite exposures As Low As Reasonably Achievable (ALARA).  This is accomplished by minimi
time spent in the vicinity of the hazard, keeping as far from the hazard as possible, and 
advantage of available shielding.  Protective actions that could be used on the Site in th
emergency include remaining indoors, sheltering, evacuation, and relocation.  For events t
actual or projected radiological release, appropriate protective actions for on- and offsi
have been determined based on trigger points called Protective Action Guides (PAGs). 



A.1.4 General Assumptions 

    This assessment applied the following key assumptions to examine existing accident ana
to relate these analyses to the spent nuclear fuel alternatives. 
    -   When a referenced accident scenario is used for a possible new facility, DOE would
        the new facility close to an existing referenced facility performing a similar fun
        resulting in consequences and health effects similar to the existing facilities an
        exception could be the proposed Expended Core Facility which Appendix D analyzes 
        separately. 
    -   For existing facilities to be modified, portions of the facility to be decommissio
        facilities to be added, potential accident initiators resulting from construction 
        activities would be bounded by the referenced accident scenarios. 
    -   Type 2 High Enriched Uranium fuel, the dominant type currently in storage or proce
        SRS, would provide a reference source term for other fuel types (i.e., Mark-22 fue
    -   Spent nuclear fuel acceptance criteria would specify that all fuel must be capable
        indefinite suspension in air with no melting. 
    -   The total frequency of an event (e.g., criticality) could be used to determine poi
        of risk, regardless of the type or specific frequencies of the individual contribu
    -   Adjustment (scaling) factors could be applied to reflect a best engineering judgme
        of relative risk between the various alternatives. 
    -   The point estimate of risk for a given accident scenario would be representative i
        could, for the purposes of this programmatic EIS, represent a similar accident sce
        new facilities that perform similar functions. 
    -   Reference accidents would be attributed to a facility based on its function (e.g.,
        or dry material storage) regardless of whether the facility currently exists, is u
        design, or is in the conceptual design phase. 
    -   Possible new facilities would be designed to pose no greater risk to the workers a
        than existing facilities with similar functions. 
    This evaluation takes no credit for the upgraded design requirements for the proposed 
Such facilities should have improved reliability or mitigative features and, therefore, wo
aggregate frequency of accidents.  Therefore, the application of values from existing safe
reports would provide conservative results.  In addition, the evaluation makes no attempt 
discriminate among similar existing facilities that might have slightly different frequenc
occurrence or source terms (i.e., an FB-Line event frequency was applied to HB-Line and ot
processing facilities). 
    For most accidents, the evaluation did not quantify consequences for workers.  The saf
analysis reports from which information was extracted for the reference accidents were wri
the issuance of DOE Order 5480.23 (DOE 1992); previous applicable Orders did not require t
inclusion of worker doses.  The historic record indicates that DOE facilities have an envi
record.  Figure A-1 compares the rate of worker fatalities in the DOE complex (DOE 1993) t
average rates compiled by the National Safety Council for various industry groups (NSC 199
Because the DOE worker accident fatality rate compares favorably to rates from such indust
as agriculture and construction and is slightly less than trade and services group rates, 
quantitative data regarding accident impacts to radiological workers should not impede the
decisionmaking process.  The discussion presented in Volume 1 adequately addresses the imp
close-in workers (i.e., those directly involved in the activity or near the accident sourc

A.1.4.1 Receptor Group Assumptions. To ensure comparative results, the evaluation 

assessed the measures of impacts among four receptor groups: 
    -   Worker.  An individual located 100 meters (328 feet) in the worst sector of a faci
        location where the release occurs. 
    -   Colocated Worker.  An individual located 640 meters (2,100 feet) in the worst sect
        facility location where the release occurs. 
  Figure A-1.  Comparison of fatality rates among workers in various industry groups. -   
        Site boundary from the facility location where the release occurs. 
    -   Offsite Population to 80 Kilometers.  The collective sum of individuals located wi
        80-kilometer (50-mile) radius of the SRS. 
    As noted above, the worker is 100 meters (328 feet) from the facility where the accide
This is because information quantifying accident impacts (i.e., dose and health effects) t
less than 100 meters from an accidental release of radionuclides is unavailable.  For each
accident scenarios considered in Appendix C of this EIS, there is some risk of worker inju
at distances closer than 100 meters.  Furthermore, the safety analyses from which this eva
extracted information for the accident scenarios often did not include any discussions on 



impacts as a result of potential accidents.  DOE Orders published before DOE 5480.23 (DOE 
did not require the inclusion of worker doses.  However, Section A.2.6.2 includes a qualit
discussion regarding accident impacts for the worker at less than 100 meters (328 feet) fo
radiological accident scenarios. 

A.1.4.2 Code Assumptions. DOE's application of the AXAIR and AXAIR89Q (a validated 

version) dose estimation models is acceptable for projecting health effects from accidents
comparing the results to results from other similar codes (RSAC-5 and GENII) used at other
AXAIR is a Gaussian model based on the methodology outlined in NRC Regulatory Guide 1.145
(NRC 1983).  AXAIR contains a meteorological data file specific to SRS that provides conse
calculated doses for the radiological consequences of atmospheric releases.  AXAIR and AXA
include the following specific functions: 
    -   Performs both environmental transport and radiation dosimetry calculations 
    -   Bases environmental transfer models on NRC Reg Guide 1.145 guidelines 
    -   Includes exposure pathways for inhalation of radionuclides and gamma radiation fro
        radioactive plume 
    -   Calculates gamma shine doses using a non-uniform Gaussian model 
    -   Uses worst sector and 99.5-percentile meteorology 
Doses calculated with this code should bound the radiological consequences for atmospheric
postulated. 

A.1.4.3 Criticality Assumptions. An estimate of the consequences of a criticality incident 

requires an estimate of the number of fissions that might occur.  While U.S. Nuclear Regul
Commission (NRC) Regulatory Guide 3.34 specifies 1 x 1019 fissions as the upper tenth of i
experience, the SRS analyses are based on mean values, to the extent possible, for all inc
Criticality incidents have produced from 1014 to 4 x 1019 fissions with a mean of 2 x 1018
incidents involving fissile solutions and a mean of 5 x 1017 fissions for incidents involv
a consequence, two accident scenarios (Table A-2) address criticality - the wet pool criti
and the processing criticality scenario.  For the wet pool criticality scenario, the mean 
systems (5 x 1017) is assumed to apply to the source term used to determine the accident 
consequences, while the processing criticality scenario assumes that the mean value for a 
(2 x 1018) was applied to the source term to determine accident consequences. 

A.2 Radiological Accident Scenarios 

A.2.1 Selection of Reference Accidents 

    To support the examination of both existing and proposed facilities, this evaluation c
spectrum of potential accident types.  To develop a meaningful spectrum of potential accid
evaluation posed the following question: 
    "What could be done to spent nuclear fuel that would result in a radiological conseque
     to the receptor groups?" 
In determining the answer to this question, the following four general types of events eme
(1) fuel damage, (2) material releases, (3) criticalities, and (4) liquid spills or discha
applicable safety analysis reports for the SRS facilities that the spent nuclear fuel alte
likely to affect generated more than 20 accidents involving the transport, receipt, proces
storage of spent nuclear fuel.   A consolidation and subsequent "binning" of these acciden
accident type reflects an appropriate range of case-specific reference accidents.  
Table A-2.  Reference radiological accidents considered for spent nuclear fuel activities.
                                                     Reference for Source         Comparat
Name and Reference                                   Term/Dose                    Likeliho
A1.      Fuel Assembly Breach Reference              Tables 1-3                   1.6x10-1
         Accident:  RBOF fuel cutting                DPSTSA-200-10-3,  
                                                     Addendum 1  
A2.      Material Release (Processing) Reference     Meehan 1995                  2.6x10-1
         Accident:  F-Canyon Uncontrolled                                           
         Reaction  
A3.      Material Release (Dry Vault) Reference      Table 5-9                    1.4x10-3
         Accident:  PSF release                      DPSTSA-200-10-19  
A4.      Material Release (Adjacent Facility)        Tables 1-3                   2.4x10-3



         Reference Accident:  Release of Waste       DPSTSA-200-10-3,  
         Tank Activity to Cell                       Addendum 1  
A5.      Criticality in Water Reference Accident:    Tables 1-3                   3.1x10-3
         RBOF criticality                            DPSTSA-200-10-3,  
                                                     Addendum 1  
A6.      Criticality During Processing Reference     WSRC-RP-93-1102              1.4x10-4
         Accident:  FB-Line  
A7.      Spill/Liquid Discharge (External)           Figure 3                     2.0x10-4
         Reference Accident:  Direct discharge of    Meehan 1994                    
         water from K-Reactor disassembly basin  
A8.      Spill/Liquid Discharge (Internal)           Tables 1-3                   1.1x10-1
         Reference Accident:  RBOF hose rack         DPSTSA-200-10-3,  
         spill                                       Addendum 1  
    The fuel damage event (type 1 accident) considered was physical damage or breaching of
assembly.  Three material (type 2 accidents) releases were considered; they represent rele
could occur during processing from medium energetic events, those that could occur during 
storage of special nuclear materials, and those that could occur from an adjacent facility
(type 3 accidents) can have different dose impacts and can occur with different frequencie
on the physical or chemical characteristics of the material and the surroundings.  Two cri
events - in water and during processing - represent these accident scenarios.  The evaluat
considered a dry criticality accident scenario bounded by the wet pool criticality in term
and bounded by the processing criticality accident in terms of number of fissions assumed.
discharges and spills (type 4 accidents) were considered - discharges of pool or basin wat
contain tritium, cesium, and other radioactive constituents from the fuel in the pool (ext
spills of slightly contaminated liquids inside a facility during fuel handling, spraying, 
unloading (internal spill). 
    These eight typical accidents form the set of accidents for the selection of a referen
Each type has been assigned an alphanumeric designator, which is listed below and used thr
this document: 
    -   Type 1 - Fuel damage 
           A1 - Fuel assembly breach 
    -   Type 2 - Material releases 
           A2 - Processing release 
           A3 - Dry vault release 
           A4 - Adjacent facility release 
    -   Type 3 - Criticalities 
           A5 - Criticality in water 
           A6 - Criticality during processing 
    -   Type 4 - Liquid discharges and spills 
           A7 - External spill/liquid discharge 
           A8 - Internal spill/liquid discharge 
    A second review of the safety analyses and the original list of accidents confirmed th
specific accident considered in DOE-approved safety analyses could be represented or bound
of the eight "generic" accidents (i.e., a fire could result in material release or an eart
result in criticality or liquid release).  The use of this approach with documented total 
avoids the need for unique identification of all initiating precursor events or their spec

A.2.1.1 Externally Initiated Accidents. The accident analysis section of this EIS considered 

accident scenarios from external events or adjacent facilities and their potential impacts
nuclear fuel activities and facilities.  Three significant sources of externally induced a
mechanisms were identified as potentially applicable to these facilities and activities:  
adjacent fires, and adjacent explosions.  As discussed above, an aircraft crash scenario i
reasonably foreseeable event within the probability scope of this EIS.  For the most part,
explosion in a facility adjacent to the spent nuclear fuel facilities described in Figure 
have a significant impact on spent nuclear fuel facilities.  However, the screening proces
that a fire and explosion in the Resin Regeneration Facility, located immediately adjacent
Receiving Basin for Offsite Fuel, could result in the airborne release to the shielded cel
included for completeness. 

A.2.1.2 Nearby Industrial or Military Facility Accidents. Within a 40-kilometer 

(25-mile) radius of the SRS, there are approximately 120 industrial facilities with 25 or 
employees (DOE 1990).  Four of these facilities are within a 16-kilometer (10-mile) radius



Other than those on the SRS, the only major storage facilities within a 40-kilometer radiu
facilities at Chem-Nuclear Systems, Inc., Vogtle Electric Generating Station, and a cluste
gas storage tanks near Beech Island.  The facilities within a 16-kilometer radius of the S
are still at least 10 kilometers (6 miles) from the nearest spent nuclear fuel facility, a
negligible risk to spent nuclear fuel activities. 

A.2.1.3 Common Cause Accident. DOE considered accident scenarios based on a common 

cause accident during the screening process.  A severe seismic event was the only common-c
initiator identified with the potential to simultaneously impact multiple spent nuclear fu
facilities at the SRS.  A design basis earthquake, which has an estimated acceleration of 
annual frequency of 2.0 x 10-4 per year (or one occurrence every 5,000 years), could poten
multiple facilities within a single facility area, resulting in the simultaneous release o
and/or toxic materials from these facilities to the environment.  It is also considered po
probably less likely, than an earthquake of the same magnitude could damage facilities in 
one facility area (e.g., F- and H-Areas; K-, L-, and P-Reactor Disassembly Basins), result
simultaneous releases to the environment. 
A semi-quantitative evaluation of the cumulative impacts resulting from multiple releases 
area caused by a severe seismic event was performed as part of the accident selection proc
described in Section A.2.1.  A review of the safety analysis reports for the H-Canyon, HB-
Receiving Basin for Offsite Fuels was performed to determine the consequences and risks pr
individually by each facility following a design basis earthquake.  The risks presented in
analysis report were then summed to approximate the risk that would be expected if all of 
releases occurred simultaneously from a single seismic initiator.  The sum of these risks 
to the risks of the other accident scenarios presented within the EIS and were found to be
those accidents.  A similar evaluation was performed for the spent nuclear fuel-related fa
F-Area, and the same conclusion was reached.  For the reactor disassembly basins, multiply
from a severe earthquake calculated for the K-Reactor Disassembly basin by three could be 
as the outermost bounding estimate for the three reactor disassembly basins (K-, L-, and P
Disassembly Basins).  This is considered an unrealistic estimate of the cumulative risk be
extremely conservative assumptions that were made in performing the K-Reactor Disassembly 
analysis (Meehan 1994).  However, even if the risk is increased by a factor of three, it i
considered to be bounded by other accidents already presented within the EIS.  Therefore, 
with the accident methodology described in Section A.2.1, no further analysis of this type
was required.  The SRS does maintain emergency plans that would provide protective actions
mitigate consequences that could occur during a common cause accident scenario. 

A.2.1.4 Accidents Resulting from Terrorism. DOE considered accident scenarios based 

on a terrorist attack or an act of sabotage during the screening process and concluded tha
resulting from such initiators would be bounded by or similar to the accident scenarios al
considered. 

A.2.2 Reference Accident Descriptions 

    DOE established a reference accident for each of the eight generic or typical accident
following paragraphs outline the basis for selection of each reference accident by scenari
reference accident was included if it is analyzed in an SRS safety analysis report that ha
approved by the DOE or submitted to DOE for approval as part of the safety basis authorizi
operation of a facility, and if the facility is to be utilized as, or is similar in functi
facilities included in the five alternatives and their subordinate cases.  For example, th
assumed that the Receiving Basin for Offsite Fuel was representative of any spent nuclear 
storage pool.  If an accident could occur in any pool, the analysis selected a reference s
the Receiving Basin for Offsite Fuel Safety Analysis Report as the reference accident, as 
Table A-2.  The following paragraphs provide the basis for each selection. 
    -   A1.  Fuel Assembly Breach - Physical damage to an assembly could occur from droppi
        objects falling onto the assembly, or cutting into the fuel part of an assembly.  
        Receiving Basin for Offsite Fuel Safety Analysis Report (WSRC 1993a) Addendum cont
        a current analysis of a "fuel cutting accident."  The inert, non-uranium-containin
        of some spent nuclear fuel elements are cut off (cropped) in the repackaging basin
        the bundling of the elements.  The spent nuclear fuel could be inadvertently cut, 
        release of airborne or high water activity to the work area.  Because of the metal
        of SRS fuel, only a very small fraction of the gases generated in an assembly woul



        released to the basin water in an accident. Consistent with the safety analysis re
        cooled for 90 days is used in the source term for this accident.  With foreign res
        reactor spent nuclear fuel elements, the release of fission product gases would be
        with the Mark-22 fuel assemblies previously considered.  The physics of the releas
        from research reactor fuel is similar to SRS fuel because the fuel is constructed 
        manner.  Spent nuclear fuels that could release more fission gases than a Mark-22 
        assembly would require an Unreviewed Safety Question analysis before the SRS could
        accept them in the Receiving Basin for Offsite Fuel.  Air monitors in this area wo
        personnel in the event of an airborne release.  The fuel cutting operation involve
        fuel element at a time.  This is representative for all cutting and dropping accid
        cracking the cladding would release less than cutting into the fuel itself. 
    -   A2.  Material Release (Processing) - The primary activities associated with proces
        spent nuclear fuel include dissolving the fuel in acid in the F- or H-Area Canyon,
        the radioactive and fissile isotopes, and forming those isotopes into a solid mate
        metal or powder.  Because of the large volumes of liquid radioactive solution gene
        during the dissolution process, uncontrolled reactions in the Canyons are the most
        means of losing control of the material and inadvertently releasing potentially si
        quantities of material to the environment.  The most common uncontrolled reactions
        those considered in this scenario, include eructations, foaming, boilover, and gas
        dissolving spent fuel.  These types of uncontrolled reactions are typically caused
        chemical addition errors, procedural errors, or equipment failure.  Although uncon
        reactions can also include deflagrations and explosions (caused by excess hydrogen
        generation due to radiolytic decay and the presence of an ignition source), these 
        events are much less common, and because of their lower frequency, typically prese
        lower risk to workers and members of the public.  In developing this scenario, it 
        assumed that the uncontrolled reaction causes a large release of material within t
        building to the Canyon sumps which results in a greater than normal release of rad
        material through the ventilation system and Canyon exhaust stack.  In addition, it
        assumed that the uncontrolled reaction occurred in the F-Canyon facility since the
        resulting from an inadvertent release of plutonium isotopes are expected to bound 
        inadvertent releases of uranium isotopes from uncontrolled reactions in the H-Cany
        facility. 
    -   A3.  Material Release (Dry Vault) - Accident types A1 and A2 cover material releas
        from fuel handling and processing.  In addition, DOE considered a reference accide
        vault-type storage.  The Plutonium Storage Facility (PSF) Safety Analysis Report (
        1989) analyzed three medium energetic events (shipping container failure, critical
        impact-type events) and an earthquake.  As discussed above, medium energetic event
        accidents that result in release of material from the primary container and have s
        energy to penetrate the secondary confinement barriers for a short period of time.
        report contains a total frequency of these four initiating events and provides one
        value.  Because the SRS has no long-term spent nuclear fuel dry storage facilities
        evaluation assumes that the Plutonium Storage Facility vault is representative of 
        facilities, as are the activities and precursor events.  A material release from a
        energetic event in the Plutonium Storage Facility was selected as the reference ac
        nonprocessing material releases. 
    -   A4.  Material Release (Adjacent Facility) - For completeness, DOE considered a ref
        accident from a facility immediately adjacent to the Receiving Basin for Offsite F
        (WSRC 1993a).  This scenario includes a fire and explosion at the Resin Regenerati
        Facility in waste tank EP 38 during which the coolant of a received cask, when dis
        to the waste tank, results in a flammable or explosive concentration of vapors in 
        Rupture of the tank by an explosion could release airborne activity to the shielde
        accident occurred during one of the projected 150 times per year when regeneration
        portable columns takes place.  While a fire and explosion have not occurred in was
        EP 38, one fire and pressure surge did occur when a shipping cask was being vented
        spent nuclear fuel remained intact and radionuclides were not released.  The incid
        been attributed to the ignition of a mixture of hydrogen, oxygen, and air emanatin
        cask and created by reaction of hot aluminum fuel with water left in the cask by t
    -   A5.  Criticality in Water - This scenario assumes that a wet pool storage facility
        most likely to have a criticality in water.  The Receiving Basin for Offsite Fuel 
        capability for underwater receipt, handling, and storage of spent nuclear fuel.  P
        radiation shielding is provided by the water covering the spent nuclear fuel.  A s
        analysis report determined frequency and results from many initiating events that 
        to criticality.  The following activities could ultimately lead to a criticality i
        Bundling, Cask Loading, Fuel Identification and Manifest Problems, Fuel Movement,
        Dropped Fuel, Fuel Near Basin, Cask Immersion, and Cranes and Hoist.  These events



        representative for any wet storage pool. 
    -   A6.  Criticality During Processing - As noted in the discussion for accident type 
        FB-Line events are representative for SRS processing facilities.  The analysis con
        total of the frequencies for criticality initiators for all processing stages, whi
        therefore, be conservative because not all processing stages would necessarily be 
        a new facility and not all stages would necessarily occur simultaneously. 
    -   A7.  Spill/Liquid Discharge (External) - The reference accident selected for this 
        event is the direct discharge of water (i.e., 3.4 million gallons) from the K-Reac
        disassembly basin to the Savannah River and the exposure of fuel and targets in th
        air.  Analyses performed by the DOE while developing the EIS for the Interim Manag
        of Nuclear Materials at the SRS demonstrate that this scenario could be initiated 
        earthquake and would result in bounding airborne exposures (from exposed fuel) and
        exposures (contaminated drinking water) to the general public.  The selection of t
        direct-discharge event is conservative for existing or possible new facilities con
        the F- or H-Areas because no free-flowing surface streams would be near a discharg
        The use of the source term from the reactor disassembly basin is considered to be
        conservative for the spent nuclear fuel storage pools since its inventory consists
        the fuel types with the largest source terms available for release (i.e., Mark-22 
        Although the disassembly basin has water circulating systems to control radioactiv
        chemistry, clarity, and temperature, these processes are less efficient than those
        Receiving Basin for Offsite Fuel, resulting in higher concentrations of tritium, c
        other contaminants available for release. 
    -   A8.  Spill/Liquid Discharge (Internal) - DOE considered a second reference acciden
        contaminated liquids spills or discharges to ensure the appropriate onsite impacts
        discharge discussed for accident type A7 would be external to the building and wou
        no measurable worker impact component because the reference accident occurred outs
        facility.  The Receiving Basin for Offsite Fuel hose rack spill was selected as th
        accident because it is representative of small, unplanned, but relatively frequent
        storage facility and could impact the worker.  Minor releases of contaminated wate
        occur at the hose rack platform during the handling of portable deionizers for the
        areas. 

A.2.3 Source Term and Frequency Determinations 

    Table A-2 lists source term references from existing documents approved by DOE or subm
by Westinghouse Savannah River Company to DOE for approval for each selected reference acc
The same references nominally prescribed the frequency of accidents or initiating events. 
directly available, the frequency was derived from information already contained in the ap
safety analysis report or EIS (e.g., if only a risk estimate and a dose were listed, the f
derived by dividing the risk by the dose).  These frequencies fall into ranges associated 
events (more frequent than 1 x 10-3 per year), design-basis accidents (1 x 10-3 per year t
year), or beyond-design-basis accidents (less than 1 x 10-6 per year to 10-7 per year). 
    This document does not analyze beyond-design-basis accidents or accidents with frequen
less than 1.0 x 10-6 explicitly because the accident analysis source material (DOE-approve
analysis reports) considers these accidents to be incredible events.  Beyond-design-basis 
such as an airplane crash-induced criticality, have no different consequences (i.e., numbe
than the criticality estimated to occur with a frequency of 3.1 x 10-3 per year.  Because 
aggregate frequencies in some cases, the contribution to overall risk from 1.0 x 10-7 per 
negligible, and the higher frequency initiators dominate the point estimate of risk.  Some
precursor event frequencies from the safety analysis reports are at 10-7 per year or lower
reports in fact consider events beyond the 10-6 frequencies. 
    Frequencies for reference accidents were determined as follows: 
    -   A1.  Fuel Assembly Breach - The frequency for this reference accident was obtained
        DPSTSA-200-10-3, Receiving Basin for Offsite Fuel (RBOF), Addendum 1, Tables 1-5,
        which lists the frequency as 1.6 x 10-1 per year (WSRC 1993a). 
    -   A2.  Material Release (Processing) - The frequency for this reference accident was
        obtained from DPSTSA-200-10-4, Safety Analysis - 200 Area, Savannah River Plant, 
        F-Canyon Operations, Addendum 2, "Accident Analysis," Revision 1, Table A.5.5-7A,
        which lists the frequency for an uncontrolled chemical reaction (the bounding proc
        accident) as 2.6 x 10-1 per year (Meehan 1995). 
    -   A3.  Material Release (Dry Vault) - The frequency for this reference accident was 
        from DPSTSA-200-10-19, Final Safety Analysis Report - 200 Area, Savannah River Sit
        Separations Area Operations, Building 221F, B-Line, Plutonium Storage Facility, Ju
        Table 5-9, which lists the frequency as 1.4 x 10-3 per year (Du Pont 1989). 



    -   A4.  Material Release (Adjacent Facility) - The frequency for this reference accid
        obtained from DPSTSA-200-10-3, Receiving Basin for Offsite Fuel (RBOF), Addendum 1
        Tables 1-5, which lists the frequency as 2.4 x 10-3 per year (WSRC 1993a). 
    -   A5.  Criticality in Water - The frequency for this reference accident was obtained
        DPSTSA-200-10-3, Receiving Basin for Offsite Fuel (RBOF), Addendum 1, Tables 1-5,
        which lists the frequency as 3.1 x 10-3 per year (WSRC 1993a). 
    -   A6.  Criticality During Processing - The frequency for this reference accident was
        obtained from WSRC-RP-93-1102, FB-Line Basis for Interim Operation, November 1993,
        Figure 3, which lists a frequency of 1.4 x 10-4 per year (WSRC 1993d). 
    -   A7.  Spill/Liquid Discharge (External) - The frequency for this reference accident
        derived from analyses provided in DOE/EIS-0147, Continued Operation of K-, L-, and
        P-Reactors, December 1990 (DOE 1990), as well as other safety analyses developed f
        additional SRS facilities.  The initiating event is a design basis earthquake with
        horizontal ground accelerations equal to 0.2 times the force of gravity (i.e., 0.2
        occurs with an estimated frequency of 2.0 x 10-4 per year, and results in the rele
        basin water (3.4 million gallons) to the Savannah River. 
    -   A8.  Spill/Liquid Discharge (Internal) -  The frequency for this reference acciden
        obtained from DPSTSA-200-10-3, Receiving Basin for Offsite Fuel (RBOF), Addendum 1
        Tables 1 - 3, which lists the frequency as 1.1 x 10-1 per year for a representativ
        hose rack (WSRC 1993a). 

A.2.4 Applicability of Accidents to Facilities 

    This evaluation reviewed Section 1 of the reference document Technical Data Summary 
Supporting the Spent Nuclear Fuel Environmental Impact Statement (WSRC 1994b) to develop a
matrix of the selected radiological accidents to the facilities (modules) being considered
alternatives and cases.  For proposed new facilities, the analysis used best engineering j
extrapolate from appropriate accident scenarios based on the descriptions provided in the 
document.  Table A-3 lists the connection of facilities to accident scenarios.  For exampl
Examination and Characterization Facility (module B) identifies a potential accident scena
defined in Table A-2), that should be considered when this facility is utilized to support
Table A-3.  Applicable accidents and facilities. 
Facility                                   Modulea                                     Acc
Spent Fuel Receiving, Cask Handling and    A                                           A1 
Fuel Unloading 
Examination and Characterization           B                                           A1 
Naval Reactor Spent Fuel Examination and   C                                           A1,
Characterization 
Spent Fuel Repackaging                     D                                           A1,
Canister Loading                           E                                           A1,
Interim Dry Storage                        F                                           A1,
Interim Spent Fuel Storage Pool            G                                           A1,
F-Canyon/F-Area Separations                H, I                                        A1,
H-Canyon/H-Area Separations                J, K, L                                     A1,
Reactor Disassembly Basins                 M                                           A1,
Receiving Basin for Offsite Fuels          N                                           A1,
a. As defined in WSRC (1994b). 

A.2.5 Facilities and Reference Accidents Associated with each Alternative Case 

    Table A-4 links alternatives, specific cases, supporting facilities (modules), and acc
scenarios.  This table identifies the facilities that could be required to support each al
specific case.  The combined associated accident scenarios for each facility provide the a
spectrum associated with the specific cases for each alternative. 

A.2.6 Impacts from Radioactive Release Accidents 

    This section provides a quantitative discussion of potential consequences to the recep
identified in Section A.1.4.1.  It also provides a qualitative discussion on potential hea
consequences for workers at less than 100 meters (328 feet) for each of the potential acci
scenarios. 
Table A-4.  Spent nuclear fuel facilities and accident spectrum by alternatives. 
Alternative                                Modulesa                                Acciden



1.  NO ACTION  
Option 1 - Wet Storage                     M, N                                    A1, A4,
2.  DECENTRALIZATION  
Option 2a - Dry Storage                    B, D, E, F, G, M, N                     A1, A3,
Option 2b - Wet Storage                    B, D, E, G, M, N                        A1, A4,
Option 2c - Processing                     G, H, I, J, K, L, M, N                  A1, A2,
3.  PLANNING BASIS  
Option 3a - Dry Storage                    B, D, E, F, G, M, N                     A1, A3,
Option 3b - Wet Storage                    B, D, E, G, M, N                        A1, A4,
Option 3c - Processing                     G, H, I, J, K, L, M, N                  A1, A2,
4.  REGIONALIZATION  
Option 4a - Dry Storage                    A, B, D, E, F, G, M, N                  A1, A3,
Option 4b - Wet Storage                    A, B, D, E, G, M, N                     A1, A4,
Option 4c - Processing                     A, G, H, I, J, K, L, M, N               A1, A2,
Option 4d - Dry Storage                    A, B, C, D, E, F, G, M, N               A1, A3,
Option 4e - Wet Storage                    A, B, C, D, E, G, M, N                  A1, A4,
Option 4f - Processing                     A, C, G, H, I, J, K, L, M, N            A1, A2,
Option 4g - Ship Out                       M, N                                    A1, A4,
5.  CENTRALIZATION 
Option 5a - Dry Storage                    A, B, C, D, E, F, G, H, M, N            A1, A3,
Option 5b - Wet Storage                    A, B, C, D, E, G, M, N                  A1, A4,
Option 5c - Processing                     A, C, G, H, I, J, K, L, M, N            A1, A2,
Option 5d - Ship Out                       M, N                                    A1, A4,
a.  Source:  WSRC (1994b). 

A.2.6.1 Radioactive Release Accidents and Consequences for Spent Nuclear Fuel 

Alternatives.  Table A-5 summarizes the information in Tables A-2 through A-4 and provides
individual consequences (doses) based on accident type for each case.  The table lists con
the four receptor groups as follows:  Maximum Offsite Individual Dose, the Population to 
80 kilometers (50 miles) Dose, the Worker Dose, and the Colocated Worker Dose. 
Table A-5.  Radioactive release accidents and consequences for spent nuclear fuel 
alternatives. 
Description                   Accident                       Accident               Maxima
                                                             frequency              offsit
                                                             (per                   indivi
                                                             year)                  dose (
                                                                                          
                                                                                          
                              1.  NO ACTION  
Option 1                      A1   Fuel Assembly             1.6x10-1               2.0x10
Wet Storage                        Breach  
                              A4   Material                  2.4x10-3               6.0x10
                                   Release  
                                   (adjacent  
                                   facility)  
                              A5   Criticality               3.1x10-3               3.0x10
                                   in Water  
                              A7   Spill/Liquid              2.0x10-4               5.4x10
                                   Discharge  
                                   (external)  
                              A8   Spill/Liquid              1.1x10-1               2.4x10
                                   Discharge  
                                   (internal)  
                              2.  DECENTRALIZATION  
Option 2a                     A1   Fuel Assembly             1.6x10-1               2.0x10
Dry Storage                        Breach  
                              A3   Material                  1.4x10-3               2.1x10
                                   Release  
                                   (dry vault)  
                              A4   Material                  2.4x10-3               6.0x10
                                   Release  
                                   (adjacent  
                                   facility)  



                              A5   Criticality               3.1x10-3               3.0x10
                                   in Water  
                              A7   Spill/Liquid              2.0x10-4               5.4x10
                                   Discharge  
                                   (external)  
                              A8   Spill/Liquid              1.1x10-1               2.4x10
                                   Discharge  
                                   (internal)  
Option 2b                     A1   Fuel Assembly             1.6x10-1               2.0x10
Wet Storage                        Breach  
                              A4   Material                  2.4x10-3               6.0x10
                                   Release  
                                   (adjacent  
                                   facility)  
                              A5   Criticality               3.1x10-3               3.0x10
                                   in Water  
                              A7   Spill/Liquid              2.0x10-4               5.4x10
                                   Discharge  
                                   (external)  
                              A8   Spill/Liquid              1.1x10-1               2.4x10
                                   Discharge  
                                   (internal)  
Option 2c                     A1   Fuel Assembly             1.6x10-1               2.0x10
Processing                         Breach  
                              A2   Material                  2.6x10-1               6.8x10
                                   Release  
                                   (processing)  
                              A3   Material                  1.4x10-3               2.1x10
                                   Release  
                                   (dry vault)  
                              A4   Material                  2.4x10-3               6.0x10
                                   Release  
                                   (adjacent  
                                   facility)  
                              A5   Criticality               3.1x10-3               3.0x10
                                   in Water  
                              A6   Criticality               1.4x10-4               7.0x10
                                   in Processing  
Table A-5.  (continued). 
Description                   Accident                       Accident               Maxima
                                                             frequency              offsit
                                                             (per                   indivi
                                                             year)                  dose (
                                                                                          
                                                                                          
                              2.  DECENTRALIZATION  
                              A7   Spill/Liquid              2.0x10-4               5.4x10
                                   Discharge  
                                   (external)  
                              A8   Spill/Liquid              1.1x10-1               2.4x10
                                   Discharge  
                                   (internal)  
                              3.  PLANNING BASIS  
Option 3a                     Same as Option 2a for Decentralization  
Dry Storage 
Option 3b                     Same as Option 2b for Decentralization  
Wet Storage 
Option 3c                     Same as Option 2c for Decentralization  
Processing 
                              4.  REGIONALIZATION  
Option 4a                     Same as Option 2a for Decentralization  
and 4d  
Dry Storage 
Option 4b                     Same as Option 2b for Decentralization  
and 4e  



Wet Storage 
Option 4c                     Same as Option 2c for Decentralization  
and 4f  
Processing 
Option 4g                     Same as Alternative 1, No Action  
Ship Out 
                              5.  CENTRALIZATION  
Option 5a                     Same as Option 2a for Decentralization  
Dry Storage 
Option 5b                     Same as Option 2b for Decentralization  
Wet Storage 
Option 5c                     Same as Option 2c for Decentralization  
Processing 
Option 5d                     Same as Alternative 1, No Action 
Ship Out 
a.  The safety analysis reports from which information was extracted for these 
    accidents were written before the issuance of DOE Orders 5480.23 (DOE 1992); 
    previous orders did not require the inclusion of worker doses. 
     

A.2.6.2 Impacts to Workers at Less than 100 Meters from Radiological 

Releases.  This section provides a qualitative discussion addressing the 
impacts due to potential radiological accident scenarios to workers at less 
than 100 meters (328 feet) involved in SRS spent nuclear fuel management.  
While worker fatalities may result from release initiators (i.e., plane 
crashes, seismic event, crane failure, etc.) and not as a direct consequence 
of a radiation release, this discussion considers only the radiological 
impacts of an accident, should it occur. 
    -  A1.  Fuel Assembly Breach - No fatalities to workers would be expected 
       from radiological consequences because the release of the source term 
       would be under water.  Attenuation by the water would occur for most 
       products, but the release of noble gases would cause a direct 
       radiation exposure to workers in the area.  However, because of the 
       high metallic content of SRS spent nuclear fuel, only a very small 
       fraction of the gases generated in an assembly would be released to 
       the basin water.  Air monitors in the area would warn personnel in the 
       event of an airborne release.  Timely evacuation would prevent 
       substantial radiation exposures. 
        
    -  A2.  Material Release (Processing) - No fatalities to workers would be 
       likely from radiological consequences (Meehan 1995).  This scenario 
       assumes that the material released from the process vessels would 
       remain within the Canyon structure and be processed through the 
       Canyon's ventilation and filtration system.  Because of shielding 
       effect from the thick concrete walls separating the vessels and areas 
 
       occupied by workers, the exposures to workers are not expected to be 
       significantly larger than those that would be received during routine 
       operations. 
        
    -  A3.  Material Release (Dry Vault) - No fatalities to workers would be 
       likely from radiological consequences.  Medium energetic events 
       resulting in the release of radioactive material from the Plutonium 
       Storage Facility vault can result in the dispersal of radioactive 
       materials.  For these events, the radioactive material present would 
       bypass the containment and disperse, but would result in a dose well 
       below the lethal level.  This assumes that a material release would be 
       distributed into the volume of the smallest room for each unit of 
       operation.  It is further assumed that the operator is able to exit 
       the room in 30 seconds (Du Pont 1989).  This scenario presumes that 
       the fractions of the plutonium volatized and transported are the same 
       as those applied to the dispersal of the nonvolatile fission products 
       of a criticality.  Based on these assumptions, radiological exposure 



       to the worker could occur. 
        
    -  A4.  Material Release (Adjacent Facility) - No fatalities to workers 
       would be likely from radiological consequences.  The rupture of a 
       waste tank by an explosion could release airborne activity to the 
       shielded cell if the accident occurred during one of the projected 150 
       times per year when regeneration of the portable columns took place 
       (WSRC 1993a).  Although some radiological exposure to the worker could 
       occur, the risk to the worker from the initiating fire and explosion 
       would predominate.  Air monitors in the area would warn personnel in 
       the event of an airborne release.  Timely evacuation would prevent 
       substantial radiation exposures. 
        
    -  A5.  Criticality in Water - No fatalities to workers would be likely 
       from radiological consequences.  The use of casks and the underwater 
       handling of spent nuclear fuel greatly reduce the possibility of over- 
       exposure of workers to radiation.  The approximately 3 meters (10 
       feet) of water that covers all fuel provides an attenuation factor of 
       105 for intense gamma radiation and provides protection from direct 
       radiation, even in the event of a criticality.  However, a small 
       chance of direct radiation exposure could result due to a floating 
       fuel element or a fuel element inadvertently being raised too high.  
       Strategically located radiation monitors reduce even this probability 
       by alerting workers and sounding an evacuation alarm.  
        
    -  A6.  Criticality During Processing - The radiation field generated by 
       a criticality incident could lead to fatalities among workers at the 
       FB-Line facility.  As discussed in Section A.2.2, FB-Line inadvertent 
       criticality events are bounding for F- and H-Area spent fuel 
       management processing facilities.  This is assumed because workers 
       involved in the FB-Line activities are in close proximity to plutonium 
       metal.  Of the 74 personnel that could be present during normal 
       operations, 56 are expected to be within areas which the safety 
       analysis report (WSRC 1993d) identifies as potential criticality 
       accident locations.  The shielding due to the concrete floors and 
       walls, the distance between personnel, and the specific nature of the 
       event reduce personnel dose so that only nearby personnel on the floor 
       where the accident occurred would potentially receive a fatal dose.  
       In the event of a criticality accident, DOE estimates that up to 4 
       deaths could occur, and as many as 50 other workers could receive non- 
       fatal levels of direct radiation. 
        
    -  A7.  Spill/Liquid Discharge (External) - No fatalities to workers 
       would be likely from radiological consequences because drainage of the 
       water from the pool or basin would be expected to take several days, 
       or under the most extreme circumstances, several hours, which provides 
       sufficient time for workers to evacuate the area. 
        
    -  A8.  Spill/Liquid Discharge (Internal) - No fatalities to workers 
       would be likely from radiological consequences.  Minor releases of 
       contaminated water have occurred at the Receiving Basin for Offsite 
       Fuel hose rack platform during the handling of portable deionizers 
       from the reactor areas.  One such release was the result of an 
       operator attempting to correct a small leak on a pressurized portable 
       deionizer.  The operator was subsequently sprayed with contaminated 
       water, resulting in a radioactive exposure.  A spill at the hose rack 
       is not expected to release more than 378.5-liters (100 gallons) of 
       contaminated water. 
        

A.2.7 Point Estimates of Risk 

    Table A-6 lists the point estimate of risk for each reference accident 
considered for two receptors.  The point estimate of risk is the product of 



frequency (in occurrences per year) and the number of potential latent fatal 
cancers.  The number of potential latent fatal cancers is the product of dose 
(in rem for the individual or person-rem for the population) and the ICRP 60 
risk factors (4.0 x 10-4 latent fatal cancer per rem for the worker or 
5.0 x 10-4 latent fatal cancer per rem for the general public).  These point 
estimates were used to determine the relative risk for each case and to 
determine the accident that becomes dominant if DOE retires specific 
facilities during the total period under consideration.  For example, all 
alternatives begin with the immediate storage of spent nuclear fuel in wet 
pools; however, for the alternative considering interim dry storage, the 
accident dominating risk will change as the configuration of facilities 
utilized changes and as spent nuclear fuel or special nuclear material is 
placed in and remains in interim storage rather than being handled. 

A.2.8 Fuel Transition Staging Risk 

    Table A-7 facilitates the examination of the dominant reference accident 
during the fuel handling, processing, and storage stages.  The use of stages 
enabled a realistic comparison of risk over the evaluated period.  For 
example, when all fuel has been unloaded, characterized, canned, and put into 
an interim storage position, consideration of fuel handling events is no 
longer meaningful. 

A.2.9 Adjustment Factors for Comparison Between Alternatives 

    The accident scenarios described in this document (i.e., Appendix C) 
differ only slightly between the various alternatives.  The scenarios do not 
account for variations in spent nuclear fuel shipments (including onsite 
operational transfers) and spent nuclear fuel storage inventories across the 
alternatives.  To provide a realistic comparison across alternatives, DOE 
developed factors to adjust  
Table A-6.  Point Estimates of Risk for Reference Accident Scenarios. 
Accident   Descriptions   Frequency   Potential Fatal                     Point Estimate o
Scenario                  (per        Cancersa  
                          year)  
                                      Maximally              Population   Maximally       
                                      Exposed                to 80        Exposed         
                                      Individual             kilometers   Individual      
A1         Fuel           1.6x10-1    1.0x10-6               8.5x10-3     1.6x10-7        
           Assembly  
           Breach  
A2         Material       2.6x10-1    3.4x10-8               2.6x10-4     8.8x10-9        
           Release  
           (processing)  
A3         Material       1.4x10-3    1.1x10-9               3.5x10-6     1.5x10-12       
           Release (dry  
           vault)  
A4         Material       2.4x10-3    3.0x10-6               2.5x10-2     7.2x10-9        
           Release  
           (adjacent  
           facility)  
A5         Criticality    3.1x10-3    1.5x10-6               4.4x10-3     4.7x10-9        
           in Water  
A6         Criticality    1.4x10-4    3.5x10-6               4.3x10-3     4.9x10-10       
           in  
           Processing  
A7         Spill/Liquid   2.0x10-4    2.7x10-6               9.0x10-3     5.4x10-10       
           Discharge  
           (external)  
A8         Spill/Liquid   1.1x10-1    1.2x10-13              1.0x10-9     1.3x10-14       
           Discharge  
           (internal)  
a.  ICRP 60 risk factor (5.0 x 10-4) latent fatal cancer per rem was used to 



    determine potential latent fatal cancers. 
    b. Units for point estimates of risk are given in potential fatal cancers per 
       year. 
        
Table A-7.  Dominant risks based on fuel transition stages. 
Fuel/Material Stage                Maximally Exposed                        Population to 
                                   Individual Risk                          80 Kilometers 
Wet storage                        1.6x10-7 potential fatal                 1.4x10-3 poten
                                   cancer/yr based on                       cancer/yr base
                                   accident scenario A1.                    accident scena
Dry storage                        1.5x10-12 potential fatal                4.9x10-9 poten
                                   cancers/yr based on                      cancers/yr bas
                                   accident scenario A3.                    accident scena
Processing (fuel "in-              1.6x10-7 potential fatal                 1.4x10-3 poten
process" by DOE                    cancer/yr based on                       cancer/yr base
definition)                        accident scenario A1.                    accident scena
frequencies or consequences, depending on the specific circumstances of each 
alternative.  This section describes the methodology and justification used to 
develop adjustment (scaling) factors for a relative comparison of adjusted 
point estimates of risk for each alternative on a case-by-case basis. 

A.2.9.1 Classification of SRS Accident Scenarios for Applicability to 

Adjustment Factors.  This evaluation screened the SRS accident scenarios to 
determine which adjustment factor categories were applicable.  Table A-8 lists 
the classification of the different SRS accident scenarios.  These adjustment 
categories are as follows: 
    -  Frequency sensitive due to spent nuclear fuel handling 
    - Frequency sensitive due to spent nuclear fuel inventories 
    - Consequence sensitive due to spent nuclear fuel inventories 
              
Table A-8.  Adjustment factor classification of SRS accidents. 
Accident     Accident Description                     Frequency                  Frequency
Scenarios                                             Sensitive                  Sensitive
                                                      (Handling)                 (Inventor
A1           Fuel Assembly Breach                     X                                   
A2           Material Release                                                    X        
             (Processing)  
A3           Material Release (Dry                                                        
             Vault)  
A4           Material Release                         X                                   
             (Adjacent Facility)  
A5           Criticality in Water                     X                                   
A6           Criticality during                                                  X        
             Processing  
A7           Spill/Liquid Discharge                                                       
             (External)  
A8           Spill/Liquid Discharge                                                       
             (Internal)  
The following paragraphs provide the basis for each category selection: 
    -  A1.  Fuel Assembly Breach - The major initiator for this accident is 
       the mishandling of a fuel assembly.  For this reason, the accident 
       frequency for this accident is adjusted to account for the annual 
       number of fuel handling events.  The amount of material involved in 
       this accident is limited by the amount of damage that would occur due 
       to the mishandling of a fuel assembly.  Therefore, the bounding 
       consequences of this accident are constant and independent of the 
       amount of material available. 
        
    -  A2.  Material Release (Processing) - The probability that a release 
       could occur during processing depends on the amount of material that 
       would be processed.  Therefore, the accident frequency for this 
       accident is adjusted based on the spent nuclear fuel inventory.  
       Because a maximum amount of material can be processed at any one time, 



       the bounding consequences of this accident are independent of the 
       amount of material on the site. 
        
    -  A3.  Material Release (Dry Vault) - The major contributor to the 
       probability of occurrence for this release was external initiators 
       that did not involve material handling.  This supports using the same 
       frequency for each alternative.  The consequences of this accident are 
       proportional to the amount of material available for release.  
       Therefore, the bounding consequences for this accident are based on 
       the amount of material to be stored. 
        
    -  A4.  Material Release (Adjacent Facility) - The initiator for this 
       accident involves the discharge of coolant from a cask into a waste 
       tank.  The frequency of occurrence for this accident depends on the 
       number of casks received; therefore, the frequency is adjusted to 
       account for the annual number of fuel shipments. 
        
    -  A5.  Criticality in Water - The probability of occurrence of this 
       accident was determined by considering the probability of occurrence 
       of several initiating events.  Many of these initiating events 
       involved a criticality due to the mishandling of fuel.  Therefore, the 
       frequency for this accident is adjusted to account for the annual 
       number of fuel handling events.  The magnitude of the criticality 
       accident is not a function of the amount of material available because 
       the criticality is a highly unlikely, localized event.  The 
       consequences for this accident are not adjusted to account for the 
       amount of material available. 
        
    -  A6.  Criticality During Processing - The probability that a 
       criticality could occur during processing depends on the amount of 
       material that will be processed.  Therefore, the frequency for this 
       accident is adjusted based on the spent nuclear fuel inventory.  The 
       magnitude of the criticality accident is not a function of the amount 
       of material available because the criticality is a highly unlikely, 
       localized event.  The consequences for this accident are not adjusted 
       to account for the amount of material available. 
        
    -  A7.  Spill/Liquid Discharge (External) - The major contributor to the 
       probability of occurrence for this release was external initiators 
       that did not involve material handling.  This supports using the same 
       frequency for each alternative.  The consequences depend on the amount 
       of fuel in the basin because an increase in the amount of fuel will 
       increase the source term in the basin water.  Therefore, the bounding 
       consequences are adjusted for the amount of fuel to be stored. 
        
    -  A8.  Spill/Liquid Discharge (Internal) - The major contributor to the 
       probability of occurrence for this release was external initiators 
       that did not involve material handling.  This supports using the same 
       frequency for each alternative.  The consequences depend on the amount 
       of fuel in the basin because an increase in the amount of fuel will 
       increase the source term in the basin water.  For this reason the 
       bounding consequences are adjusted for the amount of fuel to be 
       stored. 
        

A.2.9.2 Methodology for Determination of Onsite Shipping Frequencies.  

This section discusses the methodology for determining the onsite shipping 
frequencies of spent nuclear fuel on a case-by-case basis for each 
alternative.  The annual frequency of handling accidents will vary in direct 
proportion to the annual number of handling events.  However, the consequences 
of the accident will not vary as a result of spent nuclear fuel handling 
activities because the amount of material involved in each handling event does 
not vary.  This evaluation assumes that onsite shipments of spent nuclear  



fuel are near-term shipments, averaged over 5 years.  Table A-9 provides a 
breakdown of current spent nuclear fuel inventories at SRS facilities.  
Table A-9.  Spent nuclear fuel inventories.   
             Number of    Number of                  Number of              Number of     
Facility     Aluminum     Aluminum                   Nonaluminum-           Aluminum-     
             Assembliesb  Slugs                      Clad                   Clad          
                          (Bucketsc)                 Assemblies             Assembly      
                                                                            Shipments     
Receiving    234          107 (2)                    261                    20            
Basin for  
Offsite  
Fuel  
(RBOF) 
K-Reactor    1,783        349 (7)                    0                      149           
Basin 
L-Reactor    861          13,840                     0                      72            
Basin                     (256)  
P-Reactor    577          61 (2)                     0                      48            
Basin 
Totals       3,455        14,477                     261                    289           
                          (268)  
a 
. Basis for inventory numbers:  (WSRC 1994c). 
  b 
. Assemblies include targets and fuel assemblies.  Assembly shipments are based on 
  12 assemblies per shipment. 
  c 
. Number of buckets calculated using 54 slugs per bucket.  Bucket shipments are 
  based on 3 buckets per shipment. 
   

A.2.9.2.1 Alternative 1 - No Action - The SRS would send the 

following number of shipments of aluminum-clad fuel sent to the Receiving 
Basin for Offsite Fuel from: 
    -  K-Reactor Basin - 152; 
    - L-Reactor Basin - 158; 
    - P-Reactor Basin - 49; 
    - Total - 359 shipments. 
                 
    All nonaluminum-clad fuel would be sent from the Receiving Basin for 
Offsite Fuel to a reactor basin (a total of 22 shipments). 
    The number of shipments would be 380.  Because fuel handling would occur 
at both origin and destination, this number would double (i.e., 760 total 
shipments).  Therefore, over 5 years, this alternative would have an average 
shipping rate of 152 shipments per year. 

A.2.9.2.2 Alternative 2 - Decentralization 

    -  Option 2a - Dry Storage - For this option, initial shipments would be 
       the same as those for Alternative 1 (760 shipments at a rate of 152 
       per year).  Subsequent shipments from all storage locations to the new 
       dry storage facilities would total 402 shipments.  Because fuel 
       handling would occur at both origin and destination, this number would 
       double (i.e., 804 total shipments).  Because all fuel would be moved 
       to dry storage within a 5-year period, this total would have an 
       average rate of 161 shipments per year.  Adding all shipments would 
       produce a total of 1,564 shipments at a rate of 313 per year. 
        
    -  Option 2b - Wet Storage - For this option, initial shipments would be 
       the same as those for Alternative 1 (760 shipments at a rate of 152 
       per year).  Subsequent shipments from all storage locations to the new 
       wet storage facilities would total 402 shipments for existing SRS 
       fuel.  Because the receipt of offsite fuel would continue prior to the 



       relocation of fuel to the new wet storage facilities, an additional 
       50 shipments would occur [assuming receipt of five shipments per year 
       of offsite fuel (per Volume 1, Appendix I "Offsite Transportation of 
       Spent Nuclear Fuel")] until 2005.  The resulting fuel movement would 
       total 452 shipments.  Because fuel handling would occur at both origin 
       and destination, this number would double (i.e., 904 total shipments).  
       Therefore, over 5 years this option would have an average shipping 
       rate of 181 shipments per year.  Adding all shipments under this 
       option would produce a total of 1,664 shipments at a rate of 333 per 
       year. 
        
    -  Option 2c - Processing - In this option, all aluminum-clad fuel would 
       move from its present location to the process facilities.  All 
       nonaluminum-clad fuel would remain in its present storage locations.  
       The result would be in a total of 380 shipments.  As in the previous 
       options, this number would double for a total of 760 shipments.  
       Therefore, over 5 years this option would have an average shipping 
       rate of 152 shipments per year. 
        

A.2.9.2.3 Alternative 3 - Planning Basis 

    -  Option 3a - Dry Storage - The movement of materials for this option 
       would be identical to that for Option 2a, resulting in a total of 
       1,564 shipments at a rate of 313 per year. 
        
    -  Option 3b - Wet Storage - The movement of materials for this option 
       would be identical to that for Option 2b, with the exception of a 
       delay in the receipt of foreign fuel until the new facilities are in 
       operation.  This would result in a total of 1,564 shipments at a rate 
       of 313 per year. 
        
    -  Option 3c - Processing - The movement of materials for this option 
       would be identical to that for Option 2c, resulting in a total of 760 
       shipments at a rate of 152 shipments per year. 
        

A.2.9.2.4 Alternative 4 - Regionalization 

    -  Option 4a - Dry Storage - For this option, initial shipments would be 
       the same as Alternative 1 (760 shipments at a rate of 152 per year).  
       Subsequent shipments of the aluminum-clad fuel to the new dry storage 
       facilities would total 380 shipments.  (Note:  Nonaluminum-clad fuel 
       would be sent offsite from the reactor basins and would not contribute 
       to any further onsite movements.).  Because fuel handling would occur 
       at both origin and destination, this number would double (i.e., 
       760 total shipments).  Because all fuel would move to dry storage 
       within about 5 years, this total would have an average shipping rate 
       of 152 shipments per year.  Adding all shipments would produce a total 
       of 1,520 shipments at a rate of 304 per year. 
        
    -  Option 4b - Wet Storage - The movement of materials for this option 
       would be identical to that for Option 3b, with the exception of 
       movement of the nonaluminum-clad fuel to the new wet storage facility.  
       This fuel would move off the Site from the reactor basins and would 
       not contribute to any further onsite movements.  This would result in 
       a total of 1,520 shipments at a rate of 304 per year. 
        
    -  Option 4c - Processing - The movement of materials for this option 
       would be identical to that for Options 2c and 3c, resulting in a total 
       of 760 shipments at a rate of 152 per year. 
        
    -  Option 4d - Dry Storage - The movement of materials for this option 
       would be identical to those for Options 2a and 3a, resulting in a 



       total of 1,564 shipments at a rate of 313 per year. 
        
    -  Option 4e - Wet Storage - The movement of materials for this option 
       would be identical to that for Option 3b, resulting in a total of 
       1,564 shipments at a rate of 313 per year. 
        
    -  Option 4f - Processing - The movement of materials for this option 
       would be identical to those for Options 2c, 3c, and 4c, resulting in a 
       total of 760 shipments at a rate of 152 per year. 
        
    -  Option 4g - Ship Out - This option would require the shipping of all 
       spent nuclear fuel at the SRS to a selected regional location.  The 
       movement of materials for this option would include the entire spent 
       nuclear fuel inventory at the SRS, resulting in a total of 402 
       shipments at a rate of 81 per year. 
        

A.2.9.2.5 Alternative 5 - Centralization 

    -  Option 5a - Dry Storage - The movement of materials for this option 
       would be identical to those for Options 2a and 3a, resulting in a 
       total of 1,564 shipments at a rate of 313 per year. 
        
    -  Option 5b - Wet Storage - The movement of materials for this option 
       would be identical to that for Option 3b, resulting in a total of 
       1,564 shipments at a rate of 313 per year. 
        
    -  Option 5c - Processing - The movement of materials for this option 
       would be identical to those for Options 2c, 3c, and 4c, resulting in a 
       total of 760 shipments at a rate of 152 shipments per year. 
        
    -  Option 5d - Ship Out - This option would require the shipping of all 
       spent nuclear fuel at the SRS to a selected central location.  The 
       movement of materials for this option would include the entire spent 
       nuclear fuel inventory at the SRS, resulting in a total of 402 
       shipments at a rate of 81 per year. 
        

A.2.9.3 Methodology for Determination of Offsite Shipping Frequencies.  

This evaluation determined the total number of offsite shipments using the 
data contained in Volume 1, Appendix I, "Offsite Transportation of Spent 
Nuclear Fuel."  The total number of Naval Fuel shipments was determined from 
Table 3 of "Methodology for Adjusting SNF Facility Accident Probabilities and 
Consequences For Different EIS Alternatives" (dated March 18, 1994). 
    Naval, foreign, and university shipments would occur throughout the 
interim management period and could be averaged over the 40-year period 
covered by this EIS.  All other shipments would be averaged over 5 years. 

A.2.9.4 Frequency Adjustment Factors for Fuel Handling. For this 

analysis, DOE assumed the baseline fuel handling rate (events per year) to be 
the No Action alternative.  For the other alternatives, this evaluation 
divided the expected spent nuclear fuel handling rate by the baseline spent 
nuclear fuel handling rate (No Action) to obtain the adjustment factor (see 
Table A-10). 

A.2.9.5 Frequency/Consequence Adjustment Factors Due to Inventory. The 

No  Action alternative for the SRS would require the storage of 206 MTHM 
(227 tons) of fuel.  Using this amount as the baseline, this evaluation 
compared the amount of fuel for the other alternatives to the base number, as 
listed in Table A-11.  These adjustment factors can be applied to either a 



frequency or a consequence, depending on the classification of the accident 
scenario as listed in Table A-8.  

A.3 Chemical Hazard Evaluation 

A.3.1 Selection of Reference Chemical Hazard 

    A review of the same safety analyses used to generate the spectrum of 
radiological accident scenarios failed to identify a quantitative discussion 
of chemical hazards.  However, each of the safety analyses provided a 
qualitative discussion of chemical hazards.  Thus, Section 5.15.3 discusses  
chemical hazards associated with existing spent nuclear fuel facilities 
qualitatively.  This qualitative evaluation was determined to be appropriate 
based on three criteria: sliding scale in proportion to significance, public 
perception of severity, and long-term effects of chemicals not known.  For 
completeness, a separate risk assessment (WSRC 1993c) provided a quantitative 
discussion of chemical hazards for the Receiving Basin for Offsite Fuel 
facility.  This assessment described a bounding chemical hazard accident 
involving the release of nitrogen dioxide vapor. 
Table A-10.  Fuel handling frequency adjustment factors. 
Option Number                      Estimated Annual Shipping                Frequency  
                                   Rate                                     Adjustment Fac
Alternative 1 - No Action                                                     
Option 1                           152                                      Baseline  
Alternative 2 -                                                               
Decentralization 
Option 2a                          316                                      2.08  
Option 2b                          333                                      2.19  
Option 2c                          157                                      1.03  
Alternative 3 - Planning                                                      
Basis 
Option 3a                          375                                      2.47  
Option 3b                          375                                      2.47  
Option 3c                          216                                      1.42  
Alternative 4 -                                                               
Regionalization 
Option 4a                          421                                      2.77  
Option 4b                          421                                      2.77  
Option 4c                          269                                      1.77  
Option 4d                          394                                      2.59  
Option 4e                          394                                      2.59  
Option 4f                          234                                      1.54  
Option 4g                          160                                      1.05  
Alternative 5 -                                                               
Centralization 
Option 5a                          803                                      5.28  
Option 5b                          803                                      5.28  
Option 5c                          643                                      4.23  
Option 5d                          160                                      1.05 
Table A-11.  Inventory adjustment factors for each alternative. 
Alternative                        Inventorya (MTHMb)                       Adjustment Fac
No Action                          206.27                                   Baseline  
Decentralization                   219.89                                   1.07  
Planning Basis                     222.76                                   1.08  
Regionalization                    213.09                                   1.03  
- A 
Regionalization                    256.62                                   1.24  
- B 
Centralization                     2,741.80                                 13.30 
a. Source:  Wichmann (1995). 
b. Metric Tons Heavy Metal; to convert to tons, multiply by 1.1023. 

A.3.2 Hazardous Chemical Inventories 



  The inventory of hazardous chemicals at each facility was determined by 
using the "Savannah River Site Tier Two Emergency and Hazardous Chemical 
Inventory Report" (WSRC 1994a) to get the facility's total chemical inventory, 
then listing those chemicals that also appeared on the EPA's "List of Lists" 
(EPA 1990).  The chemical inventories listed in Tables A-12 through A-15 
represent facilities used for wet storage and/or processing of spent nuclear 
fuel.  The SRS maintains no large-scale dry storage facilities; thus, chemical 
inventories for dry storage facilities are not listed.  
Table A-12.  Hazardous chemical inventory for the Receiving Basin for Offsite 
Fuel. 
Chemical                           Maximum Daily    Average Daily  
                                   Amount (Kg)a     Amount (Kg)  
Ethylene glycol                    2,981            23  
Methyl ethyl ketone                2                2  
Nitric acid                        4,731            2,365  
Phosphoric acid                    3,953            3,953  
Sodium hydroxide (caustic          5,800            2,900  
soda) 
Sodium nitrite                     3,070            1,535 
a.  To convert kilograms to pounds, multiply by 2.2046. 
Table A-13.  Hazardous chemical inventory for the reactor basins (typical). 
Chemical                           Maximum Daily    Average Daily  
                                   Amount (Kg)a      Amount (Kg)  
Aluminum sulfate (solution)        570              230  
Ethylene glycol (thermal           2                2  
arc torch coolant  
concentrate) 
Hydrogen peroxide                  1                1  
Nitric acid                        75               75  
Sodium hydroxide                   454              454  
Sodium hypochlorite                11               6  
Zinc                               0.5              0.5 
a . To convert kilograms to pounds, multiply by 2.2046. 
   
Table A-14.  Hazardous chemical inventory for H-Area. 
Chemical                           Maximum Daily    Average Daily  
                                   Amount (Kg)a     Amount (Kg)  
Dichlorodifluoromethane            227              68  
(Freon 12) 
Dichlorodifluoromethane            227              0  
(Racon 12) 
Ethylene glycol                    4.0              2.0  
Hydrofluoric acid                  1                0.5  
Hydrogen peroxide                  0.5              0.0  
Mercury                            4,900            4,900  
Methyl ethyl ketone                3                3  
Nitric acid                        10               5  
Nitric oxide                       1,300            1,300  
Phosphorus pentoxide               1                1  
Potassium permanganate             200              100  
(Cairox) 
Sodium hydroxide                   1                1  
Sodium hypochlorite                41               29  
Sulfuric acid                      1                0.5  
Trichlorofluoromethane             1,150            1,000  
(Freon 11) 
Trichlorofluoromethane             450              0 
(Genetron 11) 
a . To convert kilograms to pounds, multiply by 2.2048. 
   
Table A-15.  Hazardous chemical inventory for F-Area. 
Chemical                           Maximum Daily    Average Daily  
                                   Amount (Kg)a     Amount (Kg)  
Dichlorodifluoromethane            1                0.5  
(Freon 12) 



Dichlorodifluoromethane            1                0  
(Racon 12) 
Ethylene glycol                    4                2  
Hydrofluoric acid                  1,177            1,177  
Potassium permanganate             3                1  
Sodium hydroxide                   0.5              -  
Sodium hypochlorite                7                4  
Sulfuric acid                      30               -  
Trichlorofluoromethane             900              450 
(Freon 11) 
a . To convert kilograms to pounds, multiply by 2.2048. 
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SUMMARY 

INTRODUCTION 

     Volume 1 to the Department of Energy's Programmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental Management Programs Environmental Impa
Statement evaluates a range of alternatives for managing naval spent nuclear fuel expected
removed from U.S. Navy nuclear-powered vessels and prototype reactors through the year 203
Environmental Impact Statement (EIS) considers a range of alternatives for examining and s
naval spent nuclear fuel, including alternatives that terminate examination and involve st
the refueling or defueling site.  The EIS covers the potential environmental impacts of ea
alternative, as well as cost impacts and impacts to the Naval Nuclear Propulsion Program m
     This Appendix covers aspects of the alternatives that involve managing naval spent nu
fuel at four naval shipyards and the Naval Nuclear Propulsion Program Kesselring Site in W
Milton, New York.  This Appendix also covers the impacts of alternatives that involve exam
naval spent nuclear fuel at the Expended Core Facility in Idaho and the potential impacts 
constructing and operating an inspection facility at any of the Department of Energy (DOE)
considered in the EIS.  This Appendix also considers the impacts of the alternative involv
spent nuclear fuel examinations at Puget Sound Naval Shipyard.  This Appendix does not add
impacts associated with storing naval spent nuclear fuel after it has been inspected and t
DOE facilities.  These impacts are addressed in separate appendices for each DOE site. 

BACKGROUND 

     The Naval Nuclear Propulsion Program is a joint U.S. Navy and DOE program responsible
for all matters pertaining to naval nuclear propulsion.  The Program is responsible for th
propulsion plants aboard over 120 nuclear-powered warships powered by over 140 naval react
for nuclear propulsion work performed at six naval shipyards and two private shipyards.  R
spent nuclear fuel from ships is ending at two of those shipyards as a result of recent de
base closures, and nuclear propulsion work at one of the private shipyards has not involve
spent nuclear fuel for more than 15 years.  The Program is also responsible for two govern
owned, contractor-operated laboratories, two moored training ships, three land-based proto
reactors, and the Expended Core Facility located at the Naval Reactors Facility.  The Nava
Facility is located at the Idaho National Engineering Laboratory (INEL). 

NAVAL SPENT NUCLEAR FUEL MANAGEMENT 

     Naval spent nuclear fuel is the fuel removed from naval nuclear propulsion plants.  N
is designed to meet the demanding requirements needed to support long-term operation in a 
To meet these requirements, it is designed to withstand battle shock and to retain its rad
as to minimize radiation dose to the ships' operating personnel who must live and work in 
proximity to the reactor.  Even after decades of service, the spent nuclear fuel retains i
high integrity. 
     For nearly 40 years, naval spent nuclear fuel has been shipped by rail in shielded sh
containers from naval shipyards and prototypes to the Expended Core Facility in Idaho wher
removed from the shipping containers and placed into water pools at the Expended Core Faci
fuel is examined for specific characteristics and for abnormalities.  Selected fuel is giv
detailed examination.  Naval fuel examinations provide assurance that operations of shipbo
can continue without restriction.  These examinations have significantly contributed to th
lives and continued safe performance of current naval reactor designs.  This work has also
substantial reduction in the amount of spent nuclear fuel generated by the Naval Nuclear P



Program. 
DESCRIPTION OF ALTERNATIVES 
     The EIS considers five general alternatives for spent nuclear fuel management.  The g
alternatives are described in Chapter 3 of Volume 1.  Naval spent nuclear fuel would be ma
under each of these general alternatives as follows. 

No Action 

     Naval reactors would be refueled and defueled as planned.  Naval spent nuclear fuel w
stored in transport casks at the Navy or DOE facility where defueling was conducted.  (Fue
generated from ships at Newport News Shipbuilding would be transferred to Norfolk Naval 
Shipyard.)  No further spent nuclear fuel examination would be conducted.  This alternativ
require a phase-in period while additional containers are procured for spent nuclear fuel 
During an approximately 3-year period, spent nuclear fuel would be transported in shipping
containers to the Expended Core Facility in Idaho.  The containers would be unloaded and u
support additional refuelings and defuelings. 

Decentralization 

     For naval spent nuclear fuel, three options are considered.  Each option would requir
phase-in period while facilities are developed.  The length of the phase-in period would d
option and mode of storage selected.  During the phase-in period, spent nuclear fuel would
transported in shipping containers to the Expended Core Facility in Idaho.  The containers
unloaded and used to support additional refuelings and defuelings. 
     a.  Store naval spent nuclear fuel at the Navy or DOE facility where defueling is con
(Fuel generated from ships at Newport News Shipbuilding would be transferred to Norfolk Na
Shipyard.)  At each storage location, dry storage in shipping containers and dry casks as 
storage in a water pool facility are considered. 
     b.  Modify the existing water pool facility at Puget Sound Naval Shipyard to conduct 
maximum practical amount of naval spent nuclear fuel examinations at that site.  Store nav
nuclear fuel at the Navy or DOE facility where defueling is conducted.  (Fuel generated fr
Newport News Shipbuilding would be transferred to Norfolk Naval Shipyard.)  At each storag
location, dry storage in shipping containers and dry casks as well as wet storage in a wat
facility are considered. 
     c.  Ship naval spent nuclear fuel to the Expended Core Facility for examination, then
the fuel after examination to the Navy or DOE facility where defueling is conducted.  (Fue
from ships at Newport News Shipbuilding would be transferred to Norfolk Naval Shipyard.)  
storage location, dry storage in shipping containers and dry casks as well as wet storage 
pool facility are considered. 
1992/1993 Planning Basis 
     The historic practice of transporting all spent nuclear fuel removed from naval react
Expended Core Facility in Idaho for examination would resume.  Following examination, fuel
be transferred to DOE for management at the Idaho Chemical Processing Plant pending final
disposition. 

Regionalization 

     The overall Regionalization alternative includes two options.  The first option invol
managing spent nuclear fuel at three DOE sites (Hanford Site, the INEL, and the Savannah R
Site) based on fuel type.  Under this option, the historical practice of transporting spen
removed from naval reactors to the Expended Core Facility in Idaho for examination would r
Following examination, fuel would be transferred to DOE for management at the Idaho Chemic
Processing Plant pending final disposition. 
     The second overall option involves managing spent nuclear fuel at a Western Regional 
and an Eastern Regional Site, based primarily on the originating location of the fuel.  Un
option, naval fuel would be allocated to one site, either the western or the eastern site,
examination and storage.  This Appendix evaluates the potential impacts of examining naval
nuclear fuel at all of the potential sites. 

Centralization 



     The Centralization alternative would collect all of the DOE's current and future spen
fuel at one DOE site.  The Hanford Site, the INEL, the Nevada Test Site, the Oak Ridge Res
and the Savannah River Site have been considered as candidates for this single site.  If t
selected, then naval spent nuclear fuel would be examined at the Expended Core Facility an
be stored at the Idaho Chemical Processing Plant.  If a site other than INEL were selected
Expended Core Facility would be shut down and a new or modified facility for examination a
additional storage facilities would be constructed at the selected site. 

SITES CONSIDERED FOR NAVAL SPENT NUCLEAR FUEL 
MANAGEMENT 

     Naval Shipyards and Prototypes - The EIS evaluates four naval shipyards, Puget Sound 
Shipyard at Bremerton, Washington; Norfolk Naval Shipyard at Portsmouth, Virginia; Portsmo
Naval Shipyard at Kittery, Maine; and Pearl Harbor Naval Shipyard at Pearl Harbor, Hawaii,
management of naval spent nuclear fuel only.  The EIS also evaluates the Kenneth A. Kessel
Prototype Site at West Milton, New York.  The four shipyard locations are industrial in na
located near harbor areas.  The Kesselring Site is a 3900-acre facility located in the mid
of New York State in a wooded rural environment. 
     Idaho National Engineering Laboratory - This is the location of the Naval Reactors Fa
which is also the present location of the Expended Core Facility.  It is located in southe
and occupies about 890 square miles of desert.  The Idaho National Engineering Laboratory 
presently used for industrial and support operations associated with energy research and w
management activities, grazing, recreational uses, and environmental research.  It is remo
urban areas and occupies a controlled federal reservation which is largely undisturbed fro
state. 
     Savannah River Site - The Savannah River Site in South Carolina is the location of on
Department of Energy's weapons production sites.  The P, K, and L Reactors at this locatio
produced plutonium and tritium in support of the nation's nuclear weapons program.  The Sa
River Site is located in the eastern United States and is in a heavily wooded environment 
returning to a more natural state from its previous agricultural uses.  It is 310 square m
     Hanford Site - The Hanford Site in the State of Washington is the location of one of 
Department of Energy's weapons production sites.  The N-Reactor at this site was used by t
through the years for the production of plutonium in support of the nation's nuclear weapo
program.  The Hanford Site is in the western United States on open, vacant desert land.  I
square miles in area which is largely undisturbed from its original state. 
     Oak Ridge Reservation - The Oak Ridge Reservation in Tennessee is the location of one
the Department of Energy's facilities which was primarily used to support the nation's nuc
weapons program.  The Y-12 Plant at this location was used for processing highly enriched 
for fuel elements used in the Savannah River reactors.  The Oak Ridge Reservation is locat
eastern United States and is in a heavily wooded environment.  It is 55 square miles in ar
consists of three industrialized areas separated by undeveloped forest land. 
     Nevada Test Site - The Nevada Test Site in Nevada has been a location for performing
nuclear weapons testing.  This site has been used by the DOE for activities in support of 
nuclear weapons program.  The Nevada Test Site is in the western United States and is loca
open, vacant desert land.  It is 1350 square miles in area. 

ANALYSES 

     This EIS evaluates the potential environmental impact of each alternative, including 
construction of new facilities and management operations at those facilities (transport, r
handling, examination, and storage of naval spent nuclear fuel).  In general, accident ana
on accidents which have the probability to occur at least once every 10 million years.  Th
accidents considered includes those resulting from human errors or mechanical failure such
crashes into storage facilities and improper spent nuclear fuel handling, as well as natur
such as earthquakes and tornadoes.  Both radiological and non-radiological impacts were co
The cumulative impacts of spent nuclear fuel management and other operations at these faci
also been evaluated. 

RESULTS AND COMPARISON OF ALTERNATIVES 



     Implementation of some of the alternatives would require construction or modification
facilities for storage of naval spent nuclear fuel at naval sites or a replacement for the
Facility at a DOE site.  The locations for any new facilities would be selected from space
available on existing federally owned property, so no additional land would be withdrawn f
use at any site.  The only exception to this might occur if the Barnwell Nuclear Fuel Plan
Savannah River were to be purchased and removed from the public domain.  New facility loca
would be chosen to avoid impacts on the cultural, archaeological, aesthetic, or scenic val
area and to ensure that the rights or interests of Native American or Native Hawaiian grou
not be infringed.  No site listed in the National Register of Historic Places would be aff
Ecologically sensitive areas, such as those in the vicinity of any threatened or endangere
would be avoided.  Construction activities associated with any naval spent nuclear fuel st
examination facility would comply with all applicable laws and regulations, using establis
procedures for preserving air and water quality and previously unknown archaeological or c
artifacts encountered and for minimizing such impacts as noise and disturbance or destruct
habitat. 
     No new naval spent nuclear fuel storage or examination facility would release water c
radioactive or hazardous material to the environment.  In 40 years of receipt, transportat
handling, and examination of naval spent nuclear fuel, the Naval Nuclear Propulsion Progra
never had a release of radioactivity that has had a significant effect on the environment.
operations that would be performed and the controls that would be in place, the impacts on
ecological, or geological resources of any naval facility considered would be negligible. 
Furthermore, experience has shown that since naval spent nuclear fuel management is a low-
industrial activity, its contributions to noise and traffic would be inconsequential and i
would generally be within the capabilities of the candidate sites.  The Hanford Site and N
Site are possible exceptions to this because they are already operating at or near their e
capacities and may require additional capacity to accommodate a new Expended Core Facility
     In the unlikely event of any accident involving naval spent nuclear fuel, it is estim
more than 210 acres of land would be affected for the most severe case, and in the other a
analyzed, smaller areas of land would be affected.  The affected area would require decon-
tamination 
and during this cleanup, access controls would have to be established.  However, due to th
land area affected, it is judged that these restrictions would only be temporary and the i
issues such as economics, treaty rights, tribal resources, ecology, and land use would be 
limited in time.  The remediation actions would be simpler in rural areas than in urban ar
provided that prudent controls and remediation operations were promptly implemented, the a
land and buildings could be recovered in either case.  As demonstrated in the accident ana
appendix, the human health effects would not be large and the effects on wildlife and othe
would also not be large, partly due to the relatively small area affected and partly becau
limited effects of the accident. 
     The radiological and non-radiological impacts of all the alternatives considered woul
small.  After consideration of the full range of environmental impacts and other effects a
with the management of naval spent nuclear fuel, it is judged that for all of the alternat
considered, the impacts on the ecology, cultural and aesthetic values, air and water resou
geology, and such areas as noise, traffic, and utilities, normally associated with most da
would be so small and differ so little among alternatives for naval spent nuclear fuel tha
be of little assistance in differentiating among the alterna- 
tives. 
     The areas of impact which are of special interest to the public or which provide the 
distinct contrasts among the alternatives are public health, socioeconomics, cost, and the
Nuclear Propulsion Program mission. 

Public Health Impacts 

     A primary concern for most people is the risk to the public from exposure to radiatio
radioactive material for each of the alternatives.  The exposure could be a result of norm
or an accident.  A practical method often used to characterize the public risk resulting f
actions such as these is to estimate the number of prompt fatalities or cancer fatalities 
result. 
     The analyses in this EIS show that there would be no prompt fatalities from the radia
exposure associated with accidents (or normal operations) for any of the alternatives cons
that there would be no latent cancer fatalities under any of the alternatives.  However, f
Action and Decentralization alternatives, under which naval spent nuclear fuel would be st
naval shipyard, the risks to a member of the public would be higher than for other alterna



     Figure S-1 provides an overall comparison of the alternatives in terms of the calcula
increase in the number of cancer fatalities that might occur in the general population ove
operation for each alternative.  It is important to emphasize that these cancer fatalities
results rather than actual expected fatalities.  This is because the expected number of su
during normal operations is so small as to be indistinguishable relative to the larger num
deaths expected from naturally occurring conditions and other man-made effects not related
spent nuclear fuel operations.  This is not meant to trivialize the importance of radiatio
cancer fatalities but, rather, is meant to put the issue in perspective.  In all the alter
of years of facility operation and transportation of naval spent nuclear fuel would be req
single additional fatal cancer might be expected to occur.  To provide some perspective, t
occurring radioactive materials in fertilizer used to produce food crops contribute about 
millirem per year to an average American's exposure to radiation.  Using the same calculat
method used to determine the cancer fatality risk for the Naval Nuclear Propulsion Program
  Figure S-1. Risk from normal operations by alternative (fatal cancers to the general pop
alternatives, the exposures from consuming food grown with fertilizer result in 125 to 250
fatalities annually in the United States. 
     The most severe risks for a facility accident were determined to be from an airplane 
into a dry storage container at the Pearl Harbor Naval Shipyard.  This accident was calcul
result in 26 cancer fatalities and had a probability of occurring about once every 100,000
accident has been calculated to produce a risk of less than 0.0003 additional cancer fatal
The risks from all other accidents associated with examination or storage of naval spent n
were much less than this.  In general, the risks from facility accidents tended to be wors
Action and Decentralization alternatives, because for these alternatives fuel would be sto
which are located close to large population centers.  For transportation accidents, the po
varied with the distances to be traveled, being least for the No Action and the Decentrali
Examination alternatives which would involve transportation over short distances to storag
near where the fuel is removed from reactors. 

Socioeconomic and Cost Impacts 

     The socioeconomic impacts of implementing each of the alternatives would differ somew
and are summarized in Table S-1.  The primary socioeconomic impact of the alternatives con
would be on employment.  Nation-wide employment levels would not vary significantly among
alternatives for managing naval spent nuclear fuel and therefore do not provide a basis to
among the alternatives.  The maximum impact on local employment levels would be caused by
alternatives requiring development of new naval spent nuclear fuel examination capability 
facility other than INEL while terminating these activities at INEL.  Continuing current p
transporting naval spent nuclear fuel to the Expended Core Facility at INEL for examinatio
by transfer to the DOE for storage would result in the minimum disruption of employment le
     As shown in Figure S-2, there are large differences in the costs associated with all
alternatives.  These costs include the costs that would be incurred from construction of n
and containers, naval spent nuclear fuel transportation, and facility operation.  In gener
are associated with those alternatives that support examination of naval spent nuclear fue
existing facilities and those alternatives that terminate or severely curtail spent nuclea
examination.  The higher costs are associated with those alternatives that require constru
new Expended Core Facility and those alternatives that use shipping containers for storage
Table S-1.  Summary of potential socioeconomic impacts. 
               
                               
                              Long-term Impacts        Long-term Impacts 
Alternative                   at INEL                at Other Sites                 
1. No Action                  Lose 500 jobs          Add 50-100 jobs at 
                                                          naval sites 
2. Decentralization 
   - No Examination           Lose 500 jobs          Add 50-200 jobs at 
                                                           naval sites 
   - Limited Examination      Lose 500 jobs          Add 110-260 jobs at 
                                                          naval sites 
   - Full Examination         No change               Add 50-200 jobs at 
                                                          naval sites 
3. 1992/1993 Planning Basis   No change               No change 
4/5. Regionalization or Centralization 
   - Idaho National Engineering No change             No change   



     Laboratory 
   - Hanford Site             Lose 500 jobs          Add 500 permanent jobs  
                                                          and some construction 
                                                          jobs at Hanford 
   - Savannah River Site      Lose 500 jobs         Add 500 permanent jobs 
                                                    and some construction 
                                                    jobs at Savannah River 
   - Nevada Test Site         Lose 500 jobs         Add 500 permanent jobs 
                                                    and some construction 
                                                    jobs at NTS 
   - Oak Ridge Reservation    Lose 500 jobs         Add 500 permanent jobs 
                                                    and some construction 
                                                    jobs at ORR 
  Figure S-2. Summary of costs by alternative (facility and transportation costs over 40 y
     Two important components of Naval Nuclear Propulsion Program operations are the safe
management of naval spent nuclear fuel and support of the Navy's fleet of nuclear-powered 
Based on the analyses in this EIS, all alternatives considered would allow safe storage of
nuclear fuel until a permanent repository becomes available.  However, some of the alterna
would not provide equal levels of Fleet support.  Alternatives which limit or terminate na
nuclear fuel examination would severely impact ongoing research and development work.  Nav
spent nuclear fuel examination results are used to confirm the adequacy of design features
material performance, and confirm or adjust computer predictions of fuel performance.  Thi
information contributes to the design and manufacturing of new naval reactor cores as well
operation of nuclear-powered warships.  Of the alternatives allowing full examination at t
Hanford Site, Savannah River Site, Oak Ridge Reservation, or Nevada Test Site, examination
INEL would have the smallest mission impact due to the presence of existing facilities and
for performing this work, and the presence of a highly skilled work force, all of which wo
be relocated or reassembled if a new examination site were selected. 

CONCLUSION - PREFERRED ALTERNATIVE 

     The Navy's preferred alternative for the management of naval spent nuclear fuel would
continue the historic, technically sound and safe practice of conducting refueling and def
nuclear-powered warships and prototypes as planned, transporting naval spent nuclear fuel 
Expended Core Facility at INEL for full inspection and examination, and transferring naval
nuclear fuel to the DOE facility for storage pending availability of a method for permanen
disposition.  This preferred alternative is based on consideration of environmental, socio
cost, and mission impacts of each alternative. 
     The analyses contained in this EIS demonstrate that the environmental impacts of 
implementing any of the alternatives would be very small for normal operations and acciden
conditions.  The analysis results do not provide a basis to distinguish among the alternat
of these areas.  The socioeconomic impacts of the alternatives also do not provide a basis
distinguish among the alternatives. 
     The Navy's preferred alternative is, therefore, based on impacts to the Navy's missio
cost.  Alternatives that limit or terminate naval spent nuclear fuel examination would adv
Fleet support and the development of new naval reactors.  Primarily because of the existin
infrastructure, examination followed by storage at INEL would best support the Naval Nucle
Propulsion Program mission and would be the least cost alternative allowing for full exami
naval spent nuclear fuel. 
     The alternatives which involve the Navy's preferred alternative are:  1992/1993 Plann
Basis alternative and the Regionalization and Centralization alternatives that include the
Expended Core Facility at INEL. 

1. INTRODUCTION 

     This appendix describes the alternatives which have been evaluated for the examinatio
storage of spent nuclear fuel from U. S. naval nuclear shipboard and prototype reactors.  
fuel is removed during reactor refuelings and defuelings at naval and commercial shipyards
prototype sites.  The alternatives include a range of options for managing naval spent fue
year 2035.  The options for spent fuel examination include ceasing all examinations, exami
limited amount of fuel at a naval shipyard, and performing a full range of examinations at
facility (Idaho National Engineering Laboratory) or at another Department of Energy (DOE) 



The options for naval spent fuel storage include storage at the refueling and defueling si
cases, it is necessary to move the fuel to the closest acceptable Navy shipyard), storage 
facility, or storage at another DOE facility.  Spent fuel transportation aspects will depe
examination and storage alternatives selected. 
     Naval spent fuel examination, whether at a naval or DOE site, will remain the respons
of the Naval Nuclear Propulsion Program.  This appendix therefore addresses the environmen
impacts of naval spent fuel examination.  This appendix also addresses the environmental i
long-term storage of spent fuel at naval shipyards and prototype sites.  The environmental
long-term spent fuel storage at DOE facilities are addressed in the Environmental Impact S
appendices applicable to those sites. 

2. BACKGROUND 

2.1 NAVAL NUCLEAR PROPULSION PROGRAM OVERVIEW 

     The Naval Nuclear Propulsion Program is a joint Navy/Department of Energy (DOE) 
organization responsible for all matters pertaining to naval nuclear propulsion pursuant t
Executive Order 12344, enacted as permanent law by Public Law 98-525 (42 USC 7158).  The 
Program is responsible for: 
     a.  The nuclear propulsion plants aboard over 120 warships powered by over 140 naval
         reactors. 
     b.  Moored Training Ships located in Charleston, South Carolina used for naval nuclea
         propulsion plant operator training. 
     c.  Nuclear propulsion work performed at eight shipyards (six public and two private)
     d.  Two DOE government-owned, contractor-operated laboratories devoted solely to nava
         nuclear propulsion research, development, and design work. 
     e.  Three land-based prototype naval reactors used for research and development work 
         training of naval nuclear propulsion plant operators. 
     f.  The Expended Core Facility, located at the Naval Reactors Facility which is a par
         Idaho National Engineering Laboratory. 
     More detailed discussion is available in the references listed in Section 2.6 (DOE/DO
Duncan 1990; Hewlett and Duncan 1974). 

2.2 HISTORY AND MISSION OF THE PROGRAM 

     In 1946, at the conclusion of World War II, Congress passed the Atomic Energy Act, wh
established the Atomic Energy Commission (AEC) to succeed the wartime Manhattan Project, a
gave it the sole responsibility for developing atomic energy.  At that time, Captain Hyman
Rickover was assigned to the Navy Bureau of Ships, the organization responsible for naval 
design.  Captain Rickover recognized the military implications of successfully harnessing 
power for submarine propulsion, and that it would be necessary for the Navy to work with t
to develop such a program.  By 1949, Captain Rickover had forged an arrangement between th
and the Navy that led to the formation of the Naval Nuclear Propulsion Program.  In 1954, 
nuclear submarine USS NAUTILUS put to sea and demonstrated the basis for all subsequent U.
nuclear-powered warship propulsion designs.  In the 1970's, government restructuring moved
AEC part of the Naval Nuclear Propulsion Program from the AEC (which was disestablished) t
became the Department of Energy.  Although the Naval Nuclear Propulsion Program grew in si
scope over the years, it retained its dual responsibilities within the Department of Energ
Department of the Navy, and its basic organization, responsibilities, and technical discip
remained much as when it was first established. 
     By eliminating altogether the need for oxygen for propulsion, nuclear power offered a
drive a submerged submarine without the need to resurface frequently.  In addition, nuclea
offered a way to drive a submerged submarine at high speed without concern for fuel consum
     Nuclear propulsion, though originally developed for submarines, significantly enhance
military capability of surface ships.  Nuclear propulsion provides virtually unlimited hig
endurance without dependence on tankers and their escorts.  Moreover, the space normally r
for propulsion fuel in oil-fired ships can be used for weapons and aircraft fuel in nuclea
ships. 
     Naval fuel is designed to meet the very stringent operational requirements for naval 
propulsion reactors.  Because of its military design, it will maintain its integrity indef
far less demanding conditions encountered during land-based storage.  Naval fuel is design
operate in a high-temperature and high-pressure environment for many years.  Current desig



capable of over 20 years of successful operation.  Measurements of the corrosion rates for
naval fuel designs have shown that naval spent nuclear fuel could be safely stored for per
longer than the 40 years considered in this Environmental Impact Statement (EIS) in the co
air used for storage.  Naval fuel uses highly corrosion-resistant materials for fuel and c
can withstand high-intensity radiation and harsh environments.  As a result, the fuel is v
and has very high integrity.  The fuel is designed, built, and tested to ensure that the f
will contain and hold the radioactive fission products.  Naval fuel totally contains fissi
within the fuel - there is no fission product release from the fuel in normal operation.  
nuclear reactor core contains a large quantity of fission products, it is essential to con
the nuclear fuel in order to minimize radiation exposure to a ship's crew.  Naval fuel is 
rugged.  It can withstand combat shock loads which are well in excess of 10 times the seis
for which commercial nuclear power plant fuel is designed.  It routinely operates with rap
in power level since naval ships must be able to change speed quickly in operational situa
fuel consists of solid components which are non-explosive, non-flammable, and non-corrosiv
ruggedness of naval fuel is demonstrated by the fact that two nuclear-powered ships were l
in the 1960's, and subsequent environmental monitoring shows no release of fission product
fuel despite the catastrophic nature of the loss of the ships (NNPP 1994a).  Also, naval s
fuel examined after 28 years of storage in a water pool exhibited no detectable deteriorat
Although spent nuclear fuel is highly radioactive, it is not regarded as "waste"; it requi
handling procedures, shielding, and other measures to isolate it from people and the envir
     The integrity of naval nuclear fuel is due in part to a long-standing program of exam
spent fuel after it has been removed from prototype reactor plants and operating ships.  T
examinations have been conducted at the Idaho National Engineering Laboratory (INEL) since
beginning of the Naval Nuclear Propulsion Program.  Construction and early operation of th
INEL Expended Core Facility (ECF) occurred between 1957 and 1962.  The original building 
contained a water pool and nine shielded cells connected to the water pool by a transfer t
examination requirements changed, the ECF underwent several expansion programs. 
     The first and second expansions, in 1962 and 1963, were prompted by the initiation of
irradiated test specimen examinations at ECF.  In the 1970's, the third expansion occurred
addition of new, larger hot cells.  The fourth expansion (1979-1987) included the extensio
ECF building and water pools for the addition of the Breeding Nondestructive Assay Facilit
addition was for the receipt and examination of the Light Water Breeder Reactor nuclear fu
following its operation in the former PWR Shippingport Atomic Power Station.  The work at 
has continued at or near capacity, receiving, handling, and examining spent fuel from nava
plants. 
     The examinations of naval spent nuclear fuel are essential to meeting the goals of th
Nuclear Propulsion Program.  The primary goals that are supported by examinations are: 
     -   Continued safety of naval reactors 
     -   The design of new reactors having extended lifetimes 
     -   Improvements in nuclear fuel performance 
     -   Demonstration of satisfactory operation of existing naval reactors by providing 
         confirmation of their proper design and allowing maximum depletion of their fuel
     -   Validation of design models for new core types. 
     The goal of the extended lifetime reactor design is to have the reactor core last for
the ship.  Such a design would eliminate the need to refuel the reactor during its useful 
would also reduce the cost of fueling the ship, and would increase the time that such a sh
in active service rather than being refueled. 
     This EIS assumes that the extended-lifetime goal is partially achieved.  Based on cur
technology, the EIS assumes that each of the three SEAWOLF submarines will need to be refu
once during the period to the year 2035.  Based on anticipated developments supported by n
from the examinations of naval spent nuclear fuel, this EIS also assumes that each of the 
Submarine Class will not need to be refueled during the period to 2035. 
     If the examinations of naval spent nuclear fuel are terminated and the goal of a life
core is not achieved, more naval spent nuclear fuel will be created than is otherwise anti
number of shipments of naval spent nuclear fuel during the period from 1995 to 2035 would 
from about 580 to about 630 and the corresponding amount of naval spent nuclear fuel would
from 65 metric tons of heavy metal (MTHM) to about 70 metric tons of heavy metal. 
     Similarly, the goals for safety, improved fuel performance, and satisfactory operatio
reactors will depend on continuing the examinations of naval spent nuclear fuel. 

2.3 REGULATORY FRAMEWORK 

     The Naval Nuclear Propulsion Program includes activities conducted by both the U.S. N
and the Department of Energy.  Executive Order 12344, enacted as permanent law by Public L



98-525, and the Atomic Energy Act of 1954 establish the responsibility and authority of th
of the Naval Nuclear Propulsion Program (who is also the Deputy Assistant Secretary for Na
Reactors within the Department of Energy) for all facilities and activities that comprise 
These executive and legislative actions establish that the Director is responsible for all
pertaining to naval nuclear propulsion, including direction and oversight of environmental
health matters for all program facilities and activities. 
     The federal permits, licenses, and other entitlements listed below may need to be obt
implement the alternative selected.  Existing federal permits, licenses, and entitlements 
modified as required.  Applicable state and local permits, licenses, and entitlements will
or modified, as necessary. 
     -   National Pollutant Discharge Elimination System (NPDES) Permit as required by the
         Federal Water Pollution Control Act (FWPCA), 33 U.S.C. - 1251 et seq. 
     -   NPDES General Permit for Stormwater Discharges from Construction Sites as require
         by the FWPCA, 33 U.S.C. - 1251 et seq. 
     -   Permit to emit hazardous air pollutants (radionuclides) under the Clean Air Act (
         42 U.S.C. - 7401 et seq., as amended by the Clean Air Act Amendments of 1990. 
     -   Department of Energy Certificate of Compliance for Radioactive Materials Packages
         accordance with the Atomic Energy Act (AEA), 42 U.S.C. - 2011 et. seq. 

2.4 NAVAL SPENT NUCLEAR FUEL 

2.4.1 Summary of Naval Spent Nuclear Fuel Operations  

     For approximately 40 years, naval spent nuclear fuel has been shipped by rail to the 
Reactors Facility at the INEL, where it is removed from the shielded shipping containers a
into the water pools at the ECF.  All spent fuel received at the ECF is visually examined 
for evidence of any unusual condition such as unexpected corrosion, unexpected wear, or st
defects.  After the fuel assembly structural components have been removed, the interior of
assembly is examined for the conditions discussed above.  In addition, the assembly is exa
distortions from irradiation, heat, or the fission process which could interfere with the 
distribution of primary coolant and consequent heat removal.  The inspection also checks f
flow obstructions due to foreign material or excessive corrosion product buildup.  About 1
percent of the spent naval reactor cores are given more detailed examinations for such pur
confirming the adequacy of new design features, exploring materials performance concerns, 
obtaining detailed information to confirm or adjust computer predictions of neutron physic
transfer, or hydraulic flow and distortion.  These detailed examinations may include metal
determine corrosion film thicknesses, dimensional measurements to determine fuel assembly
distortion, and radiochemical analysis to determine core depletions, as well as other insp
discussed below, the examination program is essential in supporting the Navy's continued s
operation of naval reactors and design of new, improved fuel having a longer lifetime. 
     Examination of all spent naval fuel is essential to the mission of the Navy for three
to provide data on current reactor performance, to validate models used to predict future
performance, and to support research to improve reactor design. 
     Naval fuel examinations provide real data on reactor cores installed in ships current
operating in the fleet.  This information is essential to validate calculational models an
Through the years, the Naval Nuclear Propulsion Program has built a substantial technical 
from examinations of earlier reactor core types.  The Program predicts the performance of 
core types with calculational models supported by this database.  Essentially no informati
on core types that will form the backbone of the nuclear fleet for the foreseeable future 
submarines, LOS ANGELES class submarines, and NIMITZ class aircraft carriers).  Data from 
reactor core types are necessary to validate basic assumptions of current models, provide 
variability which exists between individual cores and within a single core, and identify a
unanticipated effects of operation that have not been evaluated or accounted for in curren
     Confidence in the validity of engineering models is essential for assurance that ship
can continue without restriction.  Since reactors operating in the fleet are not taxed to 
their design during peacetime operations, the Program requires a technically sound basis f
continuing to conclude that we have a robust design.  Prototype reactors cannot by themsel
this information, as their operation is not identical to that of a warship.  The fact that
satisfactorily with no indication of a problem during a normal shipboard lifetime does not
that the core would have been acceptable under the worst case conditions for which it was 
The examination of spent nuclear fuel from each core provides the assurance needed that th
unexpected technical issues not evaluated and addressed in the models that would affect co
unrestricted operation. 



     Data from examinations also contribute significantly to improvements in reactor desig
Improvements in calculational models and analyses have enabled the Program to increase bot
lifetime and the performance of reactor cores.  For example, the reactor cores installed i
USS NAUTILUS in the 1950's operated for 2 years.  Current reactor cores are designed to la
20 years, a significant technical accomplishment unique to naval fuel.  The Navy is seekin
develop a life-of-the-ship (30-year) core for the New Attack Submarine which is still in t
stages.  This core will further reduce the amount of spent fuel generated in the long-term
will not require refueling during their lifetime.  Continuing data from current core types
if this effort is to succeed. 
     In the final analysis, examination of naval spent nuclear fuel absorbs considerable r
In a time of extremely tight budgets, the Navy would not be performing such examinations u
they were judged to be necessary to support the conduct of technical work.  Examinations d
the last 37 years have played a key role in achieving over 4500 reactor-years of safe nucl
operations, having nuclear-powered warships steam over 100,000,000 miles, and increasing c
lifetimes from 2 years to over 20 years.  The record shows there is no reason for reducing
technical basis upon which safe naval reactor design and operation are founded, and that b
includes, as a key cornerstone, the examination of naval spent nuclear fuel. 
     A limited quantity of naval fuel is retained following examination for reference and 
study.  After examination, most spent fuel is loaded into shielded containers and transfer
DOE's Idaho Chemical Processing Plant (ICPP) at the INEL for storage.  The transportation 
spent nuclear fuel from shipyards and prototypes is described in Attachment A.  The receip
handling at ECF of the spent fuel from naval reactors is described in Attachment B. 
     The Naval Nuclear Propulsion Program evaluates small samples of both fuel and non-fue
materials for possible use in naval reactor systems.  The samples are irradiated at the IN
Reactor Area and then examined at ECF.  A typical sample undergoes several cycles of irrad
and examination over several months or years. 
     The basic process for managing naval spent nuclear fuel starts with the spent fuel fr
reactor plant loaded in a container.  There are many stringent control steps in the actual
are necessary to ensure the safety and health of the workers, the public, and the environm
controls have been established by the conservative philosophy of the Naval Nuclear Propuls
Program and, as a minimum, meet the applicable regulations of federal and state agen- 
cies.  Those 
controls will also apply to any and all of the alternatives that are being considered for 
management of naval spent nuclear fuel. 
     Historically, the main steps that have been used for many years for managing spent fu
consist of the following: 
Step 1.  The process starts with spent fuel that has been removed from the reactor and loa
         shielded shipping container at a prototype site or shipyard authorized to perform
         reactor refuelings or defuelings. 
Step 2.  The loaded shipping container is transported by rail to the ECF at the INEL. 
Step 3.  The spent fuel is received at ECF. 
Step 4.  The spent fuel is separated from structural material and examined in the ECF wate
Step 5.  The spent fuel is transferred, in a shielded container, to the ICPP. 
     At the ICPP, naval spent nuclear fuel is stored in water pools to shield workers from
radiation.  Naval nuclear fuel is designed to operate for decades in high-temperature wate
substantial corrosion.  This means that it can be stored in the cool water in storage pool
very little corrosion for centuries because the rate of corrosion, which is very slow at t
temperatures inside naval reactors, decreases rapidly as the temperature of the water arou
decreases.  Experience at the Expended Core Facility and the Idaho Chemical Processing Pla
shown that naval spent nuclear fuel has not degraded during many years in water pools. 

2.4.2 Facilities Related to Naval Spent Nuclear Fuel 

     The shipyards that perform the refueling and defueling operations are also responsibl
shipping the naval spent nuclear fuel to the facility where structural material is removed
examinations are conducted.  Since 1957, these operations have been conducted at the ECF a
After the specified operations and examinations are complete, ECF is responsible for trans
spent fuel to ICPP, the storage location. 
     The operations at the shipyards for removing the spent fuel from the ship require the
special, heavily shielded equipment to remove the spent fuel from the reactor to the shipp
container (which is also heavily shielded) while protecting the workers from the radiation
spent fuel.  The shipping containers are designed and tested to transport the spent fuel b
protecting the workers and any nearby persons from the radiation of the spent fuel.  At EC
spent fuel is unloaded from the shipping containers with special, heavily shielded transfe



protect the workers from radiation.  The spent fuel is removed from the transfer cask in t
pool where the depth of the water is sufficient to shield the workers from the radiation o
spent fuel modules. The subsequent machining operations and examinations of the spent fuel
performed in the water pool under the required depth of water, or in a heavily shielded ce
certain operations and examinations can be performed safely.  After the work on the spent 
completed, the spent fuel is loaded into a shielded transfer cask (under water) for transi
location, such as the ICPP.  These are the main pieces of special equipment and facilities
required to perform the necessary operations with naval spent nuclear fuel.  There are man
pieces of equipment and apparatus that are also used along with the main equipment to do t
necessary work safely and efficiently. 

2.5 PLANNED REDUCTIONS IN THE NUMBER OF NUCLEAR- 

POWERED NAVAL VESSELS 
     Following the successful operation of the USS NAUTILUS in 1954, the number of nuclear
powered submarines and surface ships in the U.S. Navy grew steadily until it reached a pea
over 150 ships in 1987.  Report NT-94-2 provides a graph of the total number of nuclear-po
vessels in the U.S. Navy over the years since the beginning of the Naval Nuclear Propulsio
(NNPP 1994b).  Since 1988, the number of nuclear-powered vessels in the U.S. Navy has decr
The Navy has been able to accomplish its mission with fewer ships, partly because the ship
crews became more capable over the years and partly because the development of longer-live
reactor cores makes it possible for nuclear-powered ships to spend more time on duty and l
shipyards being refueled.  A major factor in the reduction in the number of nuclear-powere
is that, since the end of the Cold War, the Navy has embarked on a program to reduce the n
warships in its fleet.  With the Navy downsizing from a fleet of almost 600 warships to a 
over 300, the number of nuclear-powered warships is also diminishing.  The actual size of 
nuclear-powered fleet by the year 2000 is expected to be between 80 and 90 vessels having 
95 and 110 reactors (since surface ships have two or more reactors). 
     Figure 2-1 shows the peak number of nuclear-powered naval vessels in 1987 and the num
of nuclear-powered ships in the fleet for each of the next 10 years under current planning
planned reduction reflects the most recent changes in the mission of the U.S. Navy, includ
effects of the end of the Cold War.  Under this plan, the number of nuclear-powered naval 
will be reduced by the end of the next 10 years to approximately one-half the number at it
The Navy is moving ahead with this plan, but it should be remembered that such plans may c
the future if Congress alters the Navy's mission in the light of world developments. 
     This plan for reducing the number of nuclear-powered naval vessels was used in the 
development of environmental impacts in this Environmental Impact Statement (EIS).  For ex
the planned reduction in the number of ships in future years is incorporated into all of t
associated with examination or storage of naval spent nuclear fuel reported in this EIS.  
timing and number of naval spent nuclear fuel shipments used in the calculation of impacts
with transportation are based on this plan. 

Figure 2-1. Total number of nuclear-powered ships in the United States Navy. 2.6 
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3. ALTERNATIVES 

     This section describes the alternatives which were evaluated for the management of na
nuclear fuel removed during reactor refuelings and defuelings at naval and commercial ship



the prototype sites.  Since Chapter 3 of Volume 1 provides a complete description of the D
Energy's alternatives for all types of spent nuclear fuel under its cognizance, the descri
are limited to aspects of the alternatives related to naval spent nuclear fuel. 
1.   No Action:  Spent fuel from naval reactors at naval shipyards and prototype sites wou
     in shielded containers at facilities close to the refueling and defueling sites.  The
     spent fuel examinations. 
      
2.   Decentralization:  There are three different variations to this alternative.  The fir
     No Action alternative except that additional spent fuel storage options would be purs
     second variation, a limited amount of spent fuel would be examined in detail at Puget
     Shipyard to provide information on nuclear fuel performance.  This limited amount of 
     be stored at the examination site and the remainder would be stored at or near the re
     defueling sites.  In the third variation, all spent fuel would be shipped to the Idah
     Engineering Laboratory (INEL) Expended Core Facility (ECF) and examined as it has bee
     past, then returned for storage to facilities at or near the refueling and defueling 
     ECF improvements, including the dry cell expansion (Attachment B), would be completed
      
3.   1992/1993 Planning Basis:  Spent fuel would continue to be received, examined, and st
     INEL as it has been in past years.  All planned ECF improvements, including the dry c
     expansion (Attachment B), would be completed. 
      
4.   Regionalization:  Current and future naval spent nuclear fuel would be received, exam
     stored at the Hanford Site, INEL, the Savannah River Site, the Nevada Test Site, or t
     Reservation.  If INEL were the site selected for Regionalization of naval spent nucle
     this alternative would be essentially the same as the 1992/1993 Planning Basis altern
5.   Centralization:  Current and future spent fuel would be collected and stored at one D
     Energy (DOE) site.  Examination and storage facilities would be constructed, as neces
     examinations would be performed at that one site.  There would be no difference betwe
     Regionalization and the Centralization alternatives for naval spent nuclear fuel. 
         
     This section also describes other alternatives which were considered and then elimina
detailed analysis. 

3.1 NO ACTION 

     This alternative is restricted to the minimum actions deemed necessary for continued 
secure handling and storage of naval spent nuclear fuel.  It is important to note that thi
status quo condition.  Naval reactors would be refueled and defueled as planned.  Naval sp
would be stored in shipping containers at a Navy or DOE facility.  These shipping containe
modified and recertified as discussed in Section D.1.2.1 of Attachment D.  No further nava
fuel examination would be conducted and research and development activities associated wit
of the spent fuel would not be performed.  The Expended Core Facility at INEL would be shu
     Under this alternative, the transportation of naval spent nuclear fuel to INEL would 
about 3 years, during which additional shipping containers would be purchased and actions 
naval sites to serve as storage locations would be completed (see Section 3.8).  The spent
reactors at naval shipyards or active prototype sites would be stored at a naval shipyard 
most instances where it was removed from the reactor during servicing.  The spent fuel wou
from the reactors and placed directly into shipping containers for storage without detaile
Newport News Shipbuilding, a private shipyard located in Newport News, Virginia, does refu
defueling work for the Navy.  Spent fuel removed from ships refueled or defueled at Newpor
Shipbuilding would be transported to the nearest naval site, Norfolk Naval Shipyard, in Po
Virginia.  Norfolk Naval Shipyard is about 10 miles (about 250 miles by rail) from Newport
Shipbuilding.  The spent fuel would be stored in such a way that it would be protected fro
intruders and that workers, the public, and the environment would be protected.  The fuel 
storage until the DOE is prepared to take receipt of the fuel. 
     Since no additional spent fuel examinations would be performed at ECF, the work assoc
examination of test specimens irradiated in the Advanced Test Reactor at INEL would be tra
another site at INEL.  The selected site might require modifications to accommodate this w
     If this alternative and its minimum actions were selected, it would be necessary to c
certify approximately 500 additional shipping containers and to construct the associated r
the naval sites to be able to store the spent fuel from all of the nuclear-powered ships t
or defueled until the time that a permanent disposal facility becomes operational.  During
time when containers would not yet be available, naval spent nuclear fuel would be transpo
containers to the Expended Core Facility at INEL.  These containers would  be unloaded and



support additional refuelings and defuelings. 
     A major result of this and any other alternative which precludes detailed examination
spent nuclear fuel is that the further development of improved nuclear fuel for U.S. Navy 
hindered.  Examination of spent fuel provides useful information on the performance of exi
system designs.  Without a continuing flow of such information, eventually confidence in t
naval nuclear fuel to perform satisfactorily under design conditions would decrease.  This
also important in developing improvements in future fuel designs. 
     In this context, an alternative which would leave the spent nuclear fuel onboard nucl
warships was considered.  Under such an alternative, refueling and defueling operations wo
the nuclear-powered warships would be retired in place at piers at Navy facilities.  As di
3.6.3 of this Appendix, it was determined that this approach to a "no action" alternative 
involve many actions, including a large expansion of pier space, with the resultant ecolog
increased number of naval personnel assigned to monitoring the retired nuclear-powered shi
reduction in work force at several shipyards, and a reduction in the number of operating n
warships beyond that planned.  Consequently, it was concluded that this could not be consi
action" alternative and a more appropriate, and feasible, approach for the No Action alter
as a basis for this Environmental Impact Statement. 
     Attachment D contains a more detailed description of storing naval spent nuclear fuel
its removal location. 

3.2 DECENTRALIZATION 

     Under this alternative, DOE would maintain existing naval spent nuclear fuel in stora
and new naval spent nuclear fuel would be stored at or near the sites where it was removed
Three different variations of this Decentralization alternative have been considered.  In 
variations are similar to the No Action alternative with regard to their location and meth
storage of spent nuclear fuel.  At each storage location under all three options, storage 
containers, dry storage casks, and wet storage in water pools has been considered.  All of
require a transition period while facilities are developed (see Section 3.8). 

3.2.1 Store Naval Spent Nuclear Fuel at or Close to Locations Where 

Removed Without Examination 
     Similar to the No Action alternative, this alternative would include storage of the s
reactors at naval shipyards or active prototype sites close to the locations where it was 
refueling or defueling.  The spent fuel would be placed directly into storage without deta
tion. Storage would be in water pools, dry casks, or shipping containers.  The spent fuel 
from damage or intruders, and workers, the public, and the environment would be protected.
would remain in storage until a permanent disposal site became available. 
     No further naval spent nuclear fuel examination would be conducted.  Without this exa
program, further development of improved nuclear fuel for U.S. Navy ships would be hindere
spent nuclear fuel examination provides useful information on the performance of existing 
designs.  A continuing flow of such information is needed to prevent confidence in the abi
nuclear fuel to perform satisfactorily under design conditions from decreasing over time. 
examination of naval spent nuclear fuel is also important in developing improvements in fu
addition, the work associated with examination of irradiated test specimens, which is also
development of advanced designs, would no longer be performed at the Expended Core Facilit
and would have to be relocated to other facilities at INEL.  The Expended Core Facility at
shut down. 
     The environmental effects associated with this alternative would be determined primar
choice among water pool, dry storage casks, or shipping container storage.  The shipping c
be mobile storage casks, which could also be used for shipping.  Like the other options un
alternative, a transition period would be required during which it would be necessary to d
and certify enough shipping containers or dry storage casks to store the spent fuel from a
ships being refueled or defueled or to design, construct, and certify water pools for fuel
sites.  During this transition period, naval spent nuclear fuel would continue to be shipp
Core Facility at INEL where the shipping containers would be unloaded and used to support 
refuelings and defuelings. 
     Attachment D contains a more detailed description of storing naval spent nuclear fuel
its removal location. 

3.2.2 Examine a Limited Amount of Naval Spent Nuclear Fuel in the



Puget Sound Naval Shipyard Water Pit Facility and Store All 
Naval Spent Nuclear Fuel at Navy Facilities  
     Under this alternative, the existing water pool facility at Puget Sound Naval Shipyar
built to support the refueling of nuclear-powered aircraft carriers, would be modified to 
maximum amount of naval spent nuclear fuel examinations practical at that site.  The diffe
this alternative and the one described in the preceding section is that only a small amoun
fuel could be examined to provide information on nuclear fuel performance for use in the d
improved nuclear fuel. 
     The only existing facility available within the Naval Nuclear Propulsion Program, oth
facility at ECF, which could be used to examine spent fuel from naval reactors is the wate
Puget Sound Naval Shipyard at Bremerton, Washington.  However, the use of this facility fo
dimensional examinations of high-priority spent fuel assemblies would require removal of t
installed aircraft-carrier refueling equipment.  As a result, Puget Sound would no longer 
capability to refuel nuclear-powered aircraft carriers.  This facility has no shielded cel
destructive examinations of spent fuel.  Although this alternative would provide a limited
examination and analysis of spent fuel, the ability to sustain further development of the 
reactors needed to ensure the safety and performance superiority of U.S. Navy ships would 
Continuous performance of naval spent nuclear fuel examinations at Puget Sound Naval Shipy
preclude the performance of aircraft-carrier refuelings at Puget Sound because the needed 
no longer be available. 
     The limited amount of spent fuel examined in the modified facility and all naval spen
removed from reactors at Puget Sound Naval Shipyard would be stored at that shipyard.  The
fuel removed at other naval shipyards or active prototype sites would be stored at a site 
location where it was removed during refueling or defueling.  The limited amount of fuel t
would be transported from the originating site to Puget Sound Naval Shipyard in the shippi
currently used for naval spent nuclear fuel. 
     Like the other options under this alternative, a transition period would be required 
of facilities utilizing shipping containers, dry storage casks, or water pools for fuel st
During this transition period, naval spent nuclear fuel and test specimens would continue 
the Expended Core Facility at INEL where the shipping containers would be unloaded and use
additional refuelings and defuelings. 
     Under this option, the Expended Core Facility at INEL would be shut down after the en
transition period.  The examination of irradiated test specimens would be performed as dis
No Action alternative (Section 3.1). 
     Attachment D contains a more detailed description of the examination and storage of n
nuclear fuel for this alternative.  The transportation of fuel to be inspected at Puget So
is described in Attachment A. 

3.2.3 Examine All Naval Spent Nuclear Fuel at the INEL and Return to 

Naval Facilities for Storage 
     Under this option, all naval spent nuclear fuel would be shipped to the Expended Core
the INEL  for examination.  After examination, this fuel would be returned to a naval or D
long-term storage near the location where the fuel was removed from a reactor.  The examin
fuel under this alternative would be performed at the INEL Expended Core Facility as has b
past years.  As with other options under this alternative, the naval spent nuclear fuel wo
shipping containers, dry storage casks, or water pools.  All planned improvements to the E
Facility, including the dry cell expansion, would be completed. 
     The receipt, examination, and preparation for storage for this alternative would be t
described in more detail in Attachment B, and the storage would be the same as that descri
Attachment D for shipyard and prototype storage.  Transportation of the spent fuel would b
in the same manner as described in Attachment A. 

3.3 1992/1993 PLANNING BASIS 

      
     The practice of transporting spent nuclear fuel removed from naval reactors to the Ex
Facility in Idaho for examination would be resumed.  Following examination, the spent nucl
be transferred to DOE for management at the Idaho Chemical Processing Plant pending final 
All planned improvements in fuel examination capability for naval spent nuclear fuel at IN
the ECF dry cell expansion, would be completed.  Operation of an ECF Dry Cell Facility is 
supporting analysis and the assumptions of this Environmental Impact Statement. 
     The shipment of naval spent nuclear fuel from shipyards and prototypes to INEL is des



Attachment A, and receipt and handling at INEL of the spent fuel from naval reactors and a
prototypes is described in Attachment B.  Attachment B also includes a description of the 
Facility. 

3.4 REGIONALIZATION 

     Two options have been considered under this alternative.  Under the first Regionaliza
considered, DOE would manage all spent nuclear fuel at the Hanford, INEL, and Savannah Riv
allocating each type of spent nuclear fuel to one of these sites according to its characte
type of cladding.  Under the second option, spent nuclear fuel under DOE cognizance would 
at one DOE site in the eastern portion of the United States and one DOE site in the wester
United States, with all spent nuclear fuel assigned to one of these two sites on the basis
origin.  The eastern site would be either the Savannah River Site or the Oak Ridge Reserva
western site would be the Hanford Site, INEL, or the Nevada Test Site.  The Expended Core 
INEL would be shut down in all cases where INEL would not be used for naval spent nuclear 
examination and storage. 

3.4.1 Regionalization Using Storage at Three Sites (Hanford, INEL, 

and Savannah River) 
     This option under the Regionalization alternative would result in all naval spent nuc
managed at the INEL in the same manner as the 1992/1993 Planning Basis alternative because
nuclear fuel has similar characteristics and would be managed at a single site.  Under DOE
Zircaloy-clad fuel would be managed at the INEL and since naval fuel is Zircaloy-clad, it 
assigned to INEL.  The practice of transporting spent nuclear fuel removed from naval reac
Expended Core Facility in Idaho for examination would be resumed.  Following examination, 
would be transferred to DOE for management at the Idaho Chemical Processing Plant pending 
disposition.  All planned improvements in fuel examination capability for naval spent nucl
would be completed. 

3.4.2 Regionalization Using Storage at Only Two Sites 

     Under this option, DOE would collect all spent nuclear fuel at one existing large DOE
eastern United States (either the Oak Ridge Reservation or the Savannah River Site) and at
large DOE site in the western part of the country (either the Hanford Site, INEL, or the N
Spent nuclear fuel would be collected at one or the other of these two sites, based on its
Only one of the two locations would be used for examination and storage of naval spent nuc
this option, but the impacts of managing naval spent nuclear fuel at all of the possible s
evaluated because the site for naval spent nuclear fuel has not been chosen. 
     A new naval spent nuclear fuel examination facility would have to be constructed at t
selected if it were other than INEL, and the Expended Core Facility at INEL would be shut 
new facility would have capabilities equivalent to those of the existing Expended Core Fac
and would support all examinations and experimental work required for the development of n
The new examination facility would be operated by the Naval Nuclear Propulsion Program. 
     Naval spent nuclear fuel would be removed from naval reactors and transported by rail
examination facility, as described in Attachment A.  The fuel would be unloaded and examin
water pools and shielded cells constructed for this purpose, in a manner similar to that d
Attachment B.  After completion of all examination work, the naval spent nuclear fuel woul
transferred to storage facilities operated by the DOE at the same site.  None of the DOE s
this alternative, other than INEL, currently has facilities adequate to store the amount o
involved in this option.  Therefore, the DOE would have to construct new storage facilitie
spent nuclear fuel, including naval spent nuclear fuel, if this option were selected. 
     It should be understood that the Navy would operate only one facility for examination
spent nuclear fuel, and all naval spent nuclear fuel examined during the period covered by
Environmental Impact Statement would be stored at the same DOE site where the examinations
performed.  Therefore, there are no differences for management of naval spent nuclear fuel
Regionalization alternative and the Centralization alternative (described in the next sect
site. 

3.5 CENTRALIZATION 

     As implied by its name, this alternative would collect all current and future DOE spe



fuel at one DOE site.  The sites analyzed include the Hanford Site, INEL, the Savannah Riv
Ridge Reservation (ORR), and the Nevada Test Site (NTS).  As in the Regionalization altern
Navy would operate a facility for examination of naval spent nuclear fuel at only one DOE 
naval spent nuclear fuel examined during the period evaluated would be stored at the DOE s
was examined, so there are no differences between the Regionalization alternative and the 
alternative for management of naval spent nuclear fuel. 
     If INEL were chosen as the DOE site for centralized long-term storage of naval spent 
the Expended Core Facility would continue to operate.  After examination at the Expended C
naval spent nuclear fuel would be transferred to the Idaho Chemical Processing Plant.  The
need to modify the Expended Core Facility since it is a safe, modern facility providing al
needed for naval spent nuclear fuel examinations.  However, any planned facility changes t
improved or additional fuel handling and examination capability, such as the ECF Dry Cell 
be completed. 
     If a DOE site other than INEL were chosen for the centralized long-term spent nuclear
facility, then the Expended Core Facility at INEL would be closed.  A new naval spent nucl
examination facility would need to be constructed at the selected site, or an existing fac
be modified to perform the needed examinations of naval spent nuclear fuel.  This facility
capabilities equivalent to those of the existing Expended Core Facility at INEL.  Similarl
nuclear fuel storage facilities would have to be constructed at the selected site since th
facilities at other sites suitable for storage of spent nuclear fuel from INEL. 
     Adjacent to the Savannah River Site is the site of the Barnwell Nuclear Fuel Plant.  
owned facility is not being used currently.  It could be purchased at an undetermined pric
Savannah River Site, and subsequently modified to provide capabilities equivalent to those
Expended Core Facility.  Similarly, at Hanford there exists the Fuels and Materials Examin
(FMEF) that could be modified to provide capabilities equivalent to those at the Expended 
It is expected that the modifications to either of these two facilities would cost less th
a new Expended Core Facility. 
     Shipments of naval spent nuclear fuel to the Expended Core Facility in Idaho would re
the first 3 years of the time required to construct a new naval spent nuclear fuel examina
selected location (see Section 3.8).  All naval spent nuclear fuel would be transferred to
after the new facilities were placed into operation. 
     The receipt, handling, and storage of naval spent nuclear fuel for this alternative a
Attachments B and E, and transportation of the spent fuel is described in Attachment A. 

3.6 ALTERNATIVES ELIMINATED FROM DETAILED ANALYSIS 

     Several other alternatives were considered in addition to those described above.  How
other alternatives were not analyzed to the same depth as those described above.  These al
the reasons for not analyzing them in detail are discussed in this section. 

3.6.1 Use Other Combinations of Sites for Examination and Storage 

of Naval Spent Nuclear Fuel 
     Some variations of alternatives can be conceived in which spent fuel would be shipped
site at which it was removed from a reactor to some other facility for examination or prep
storage and subsequently shipped to another facility for storage.  Evaluating all such com
tions for examination, treatment, and storage as separate alternatives would be complicate
number of alternatives which could result.  Furthermore, detailed treatment of such a larg
alternatives would complicate the evaluation of environmental effects. 
     However, it is not necessary to consider each of these combinations individually beca
processes involved and the possible environmental effects generally can be represented by 
the effects of alternatives already discussed.  For example, the impacts of examining spen
site other than INEL followed by shipment back to a shipyard for storage would be essentia
those for examination of fuel under the alternative of examination and storage of the fuel
DOE site, described in Section 3.5, except for transportation.  Continuing the example, th
storing the naval spent nuclear fuel at a shipyard as part of such an alternative would be
for storing spent fuel at the shipyard without inspection, described in Section 3.2.1.  Th
shipping the fuel back and forth between the DOE site and a shipyard for such an approach 
approximately double the effects of shipment to the DOE site for inspection and storage be
sites are involved but a second trip would be required to return the fuel from the inspect
storage site. 
     In a similar fashion, the effects of other possible combinations of inspection and st
be deduced from combinations of the alternatives discussed in earlier sections.  In order 



cation and confusion, these alternative combinations were not explicitly analyzed in this 

3.6.2 Examine or Store Spent Nuclear Fuel from Naval Reactors in 

Foreign Facilities 
     It would be physically possible to examine and store spent nuclear fuel from naval re
foreign countries.  The naval spent nuclear fuel could be shipped safely to a foreign coun
storage could be established.  However, the characteristics of naval fuel are classified p
requirements of the Atomic Energy Act of 1954, as amended.  Such characteristics include t
geometry, what requirements govern its design, how it is manufactured, and how it operates
reactor.  These characteristics can be deduced from physical nondestructive examination of
from more intrusive means of inspection. 
     Information classified under the Atomic Energy Act may not be provided to foreign gov
or foreign interests unless the President determines that such access is in the defense in
States, a government-to-government agreement allowing such access is reached, and proper C
review is afforded to ensure acceptance by the legislative branch. 
     Characteristics of long-lived U.S. naval fuel, which constitutes virtually all of the
nuclear fuel evaluated in this Environmental Impact Statement, have never been provided to
country.  It has been long-standing U.S. policy not to provide such information and there 
currently in existence with any foreign country providing for such access. 
     U.S. naval fuel also utilizes highly enriched uranium suitable for use in nuclear wea
spent nuclear fuel remains highly enriched even after it has completed use in a naval reac
Nuclear Non-Proliferation Act, implementing requirements of the Treaty for the Non-Prolife
Nuclear Weapons, imposes severe restrictions on the transfer of such material to foreign c
restrictions are in addition to those arising from the classified nature of the fuel descr
     Foreign nations provide no unique capabilities or advantages for examination or stora
spent nuclear fuel.  In fact, only four other countries (the United Kingdom, France, Russi
Republic of China) build and operate nuclear-powered warships, and none has naval reactor 
the long-lived performance characteristics of U.S. naval reactor fuel.  Thus, U.S. capabil
examination of such long-lived fuel are unique and special. 
     There are also technical and environmental reasons why processing of naval spent nucl
foreign facilities is unreasonable.  As is discussed in this Environmental Impact Statemen
nuclear fuel is not expected to require any processing or stabilization - it will likely b
emplacement in a geologic repository owing to its inherent structural strength and integri
necessary by its military application.  Processing naval spent nuclear fuel is more diffic
or DOE fuel for those same reasons, and doing such reprocessing abroad would result in the
highly enriched uranium in a foreign country, creating concerns over non-proliferation and
safeguards. 
     Based on these considerations, the alternative of processing or storing naval spent n
foreign countries is not a reasonable alternative, and thus was eliminated from detailed a

3.6.3 Do Not Remove Naval Spent Nuclear Fuel from  

Nuclear-powered Ships 
     Nuclear-powered warships represent about 40 percent of the Navy's major combatants.  
the Navy fleet is based on ensuring that the Navy has sufficient ships in active service a
the country's defense commitments, as established by Congress and the President. 
     It is physically possible to retain spent fuel in the reactors in nuclear-powered ves
ships at shipyards until a decision on the ultimate disposition of spent nuclear fuel is r
ships for which refueling was planned unavailable for further service.  However, this appr
result in these ships being unavailable once their currently installed reactor fuel reache
life.  This is impractical because the ships would have to be replaced (a process that of 
many years and in most instances requires ships that have not been designed) or the Navy w
to operate without the full complement of ships required to execute national policies.  Si
submarine fleet is nuclear-powered, including the fleet of ballistic missile submarines wh
least vulnerable part of the nation's strategic deterrent, and our attack submarines which
ballistic submarines as well as play a crucial role in littoral warfare, failure to refuel
result in a unilateral decrease in the nation's strategic deterrent. 
     Also of particular importance in this regard is the commencement of refueling NIMITZ 
aircraft carriers which form the backbone of the Navy's fleet.  Of twelve operating carrie
Class, with three more under construction to replace older, conventionally powered carrier
retirement.  Refueling of the USS NIMITZ is scheduled to begin in 1998, but refueling prep
already underway for this first-of-a-kind effort.  These preparations entail emptying, by 



nuclear fuel from the earlier refueling of the USS ENTERPRISE and defueling of the USS LON
BEACH.  This spent nuclear fuel is at Newport News Shipbuilding and Drydock Co. in a speci
facility which is required for the NIMITZ Class refuelings.  Once the facility is emptied,
reconfigured for use, including refurbishment, maintenance, and extensive training of refu
     If the facility cannot be emptied, the USS NIMITZ and subsequent NIMITZ Class carrier
DWIGHT D. EISENHOWER, USS CARL VINSON, USS THEODORE ROOSEVELT, US ABRAHAM LINCOLN, and oth
are scheduled for refueling in succession after the US NIMITZ could not be refueled to rej
the fleet at the time they would be required for service.  In effect, the Navy would have 
fewer carriers than would be needed to fulfill national security requirements. These requi
include maintaining continued forward presence in peacetime (which is essential to 
deter aggression, encourage global stability, and promote interoperability with our allies
response.  National security requirements also include ability to field forces sufficient 
simultaneous regional conflicts (such as Operation Desert Storm), as well as operations ot
such as Somalia and Haiti.  The national security need to ensure that the USS NIMITZ is re
returned to service in the fleet on schedule was certified by the Secretary of Defense in 
accepted by the Governor of Idaho in January 1995, when he allowed shipment of naval spent
from the Newport News Shipbuilding and Drydock Co. to continue.  Additional shipments woul
required after the Record of Decision is issued on this EIS in June 1995 to complete unloa
by late 1995. 
     Additionally, implementing this alternative would require extensive modifications to 
shipyards, including increasing the number of piers and the availability of waterfront uti
ships at their moorings.  Other shipyard facilities also might have to be modified or repl
the use of waterfront space to moor the numbers of ships involved during the 40-year perio
construction of piers and other needed facilities would cause impacts on the waterfronts a
could affect the local ecology.  For example, dredging would be required along with dispos
spoils;  such activities have been an environmental concern at several Navy facilities. 
     While this method for storing naval spent nuclear fuel would cause some increase in c
activities, in the long run it would result in the idling of skilled workers as the shipya
and work schedules were disrupted by the loss of ship servicing work.  Mooring the ships w
removing the naval spent nuclear fuel would also utilize highly trained Navy nuclear ship 
unproductive task of watching over shutdown ships.  The resources dedicated to providing t
moorings would produce no improvements in a shipyard's ability to perform its mission and 
decrease its capabilities.  The radiological effects on the environment or people in the v
negligible as long as the nuclear-powered vessels and propulsion plants were maintained un
procedures and discipline used for operating ships, since the environmental effects of ope
nuclear-powered vessels are well documented and known to be negligible. 
     Separately, the costs of maintaining the ships with spent nuclear fuel remaining inst
Navy operating procedures and providing the additional piers and waterfront services and u
be large.  The costs of this approach would be high both for ships which are to be decommi
ships which would normally be refueled and returned to duty.  One cost would result from t
assign qualified nuclear operators to monitor vessels awaiting refueling or defueling.  In
which are being decommissioned at the end of their life, the primary cost of this alternat
cost to maintain qualified nuclear operators, shipboard equipment, and associated shipyard
including security, to ensure nuclear and radiological safety for the workers and the publ
more expensive than removal of the spent fuel for storage. 
     Thus, in summary, this alternative would be costly and would involve extensive action
would have an effect on the environment due to construction activities.  This alternative 
permit continued service of many Navy ships and only postpone decisions on a satisfactory 
location.  As a result of these considerations, this alternative was eliminated from detai

3.7 COMPARISON OF ALTERNATIVES 

     This section provides a comparison of the alternatives as they relate to the activiti
under the Naval Nuclear Propulsion Program (NNPP).  The comparison focuses on those areas 
projected to have the most significant impacts.  As discussed in Sections 5.1 through 5.6,
projected for most impact categories are very small or nonexistent.  Such impact categorie
use, cultural resources, aesthetic and scenic resources, geology, water resources, ecologi
noise, utilities and energy, waste management, and irreversible and irretrievable commitme
Consequently, the impacts in these areas provide no basis for distinguish- 
ing among alternatives. 
     It is important to note that in the No Action alternative and in two of the options o
ization alternative, examination of naval spent nuclear fuel would cease or be seriously r
important scientific information would be lost.  Beyond this issue, the principal differen
alternatives occur in the categories of occupational and public health and safety (includi



operations and accidents for facility operations and transportation operations), cumulativ
socioeconomics.  Even in these areas, the overall impacts and the differences are small an
few unavoidable adverse effects that remain after the years of experience have been factor
operations and the necessary mitigative measures have been applied. 
     DOE has adopted two quantitative safety goals to limit the risks of fatalities associ
nuclear operations.  The goals are: 
     -  The risk to an average individual in the vicinity of a DOE nuclear facility for pr
        that might result from accidents should not exceed one-tenth of one percent (0.1%)
        sum of prompt fatalities resulting from other accidents to which members of the po
        are generally exposed. 
         
     -  The risk to the population in the area of a DOE nuclear facility for cancer fatali
        result from operations should not exceed one-tenth of one percent (0.1%) of the su
        cancer fatality risks resulting from all other causes. 
         
     A comparison of the calculated risks associated with each of the Naval Nuclear Propul
Program alternatives indicates that the implementation of any of these alternatives would 
the DOE facility safety goals. 

3.7.1 Summary of Impacts 

     The most salient of the environmental impacts are summarized below.  These impacts ar
presented under two categories: 
     -  Human Health Impacts 
     -  Other Impacts. 
            

3.7.1.1 Human Health Impacts. Table 3-1 provides an overall comparison of the alternatives. This 

comparison is presented in terms of the increase in the number of cancer fatalities that c
general population for any given year after an alternative has been implemented and has ac
level of operation.  This increase in the risk of developing fatal cancers is broken down 
risk increase is associated with normal operations, the highest risk facility accident, an
operations.  For example, it is calculated that for the 1992/1993 Planning Basis alternati
spent nuclear fuel would continue to be received, examined, and prepared for storage at th
there would be: 
     -  an increase of about 0.0000009 cancer fatalities per year for the general populati
        INEL (i.e., about one additional cancer fatality nationwide in 1,000,000 years amo
        116,000 people who live within a 50-mile radius of INEL) due to normal ECF operati
         
     -  an increase of 0.000026 cancer fatalities per year for the general population alon
        transportation routes due to normal transportation of naval spent nuclear fuel fro
        shipyards to the ECF. 
         
     -  an increase of 0.00000017  cancer fatalities per year for the general population d
        facility accident with the highest risk (in this case it would be the accidental d
        water pool used for examination and storage of naval spent nuclear fuel). 
        Table 3-1.  Risk (fatal cancers to the general population per year) by alternative
                                                                                          
                           Normal Operations Risk                                    
                                                                  Transportation   Most Se
                           Storage                                 Incident-Free    Facili
Alternative                at NNPP              Examination         Risk                  
                           Sites                                                          
                                                                                          
1.   No Action             2.2 x 10-5               N/A           4.3 x 10-6       2.6 x 1
2.   Decentralization                                                                     
                                                                                          
     -  No Exam            2.2 x 10-5               N/A           4.3 x 10-6       2.6 x 1
        - Dry Storage      3.4 x 10-4               N/A           4.3 x 10-6       1.1 x 1
        - Water Pool Storage                                                              
                                                                                          
     -  Limited Exam       2.2 x 10-5               6.5 x 10-5    1.1 x 10-5       2.6 x 1



                           2.7 x 10-4               6.5 x 10-5    1.1 x 10-5       1.1 x 1
        - Dry Storage                                                                     
        - Water Pool Storage                                                              
                           2.2 x 10-5               8.5 x 10-7    4.1 x 10-5       2.6 x 1
     -  Full Exam          3.4 x 10-4               8.5 x 10-7    4.1 x 10-5       1.1 x 1
  
        - Dry Storage  
        - Water Pool Storage 
3.   1992/1993 Planning Basis(1)                    8.5 x 10-7    2.6 x 10-5       1.7 x 1
4/5. Regionalization or                                                                   
     Centralization(1)(2)                                                                 
                                   -                8.5 x 10-7    2.6 x 10-5       1.7 x 1
     -  INEL                       -                4.0 x 10-6    6.0 x 10-5       4.7 x 1
     -  Hanford                    -                1.8 x 10-5    1.5 x 10-4       9.6 x 1
     -  S. River                   -                9.0 x 10-8    7.5 x 10-5       7.2 x 1
     -  NTS                        -                5.0 x 10-5    1.4 x 10-4       8.4 x 1
     -  ORR 
(1) For alternatives 3, 4, and 5, the risk due to storage of naval spent nuclear fuel is n
    this evaluation.  It is included in  
    the evaluation of the individual DOE sites. 
(2) Both the Regionalization and Centralization alternatives would locate an ECF at one of
    sites.  For this reason, the risk is the  
    same for these alternatives. 
(3) Some of the alternatives would involve a limited number of shipments by sea from Pearl
    Sound.  Even though the probability of a severe accident involving a shipboard fire an
    radioactivity would be less than 10(-7) per year, the risk of such an accident has bee
    discussed in Attachment F, Section F.1.4.4.  The risk of such an accident has been cal
    x 10(-6) per year. 
    - an increase of 0.000001  cancer fatalities per year for the general population due t
    transportation accidents. 
                  
   Table 3-1 shows that the cancer risks due to Naval Nuclear Propulsion Program activitie
the alternatives are small.  In all of these cases, thousands of years of repetition of th
would be required before a single additional fatal cancer would occur.  Risk is defined as
probability of occurrence of an event leading to radiation exposure and the level of impac
radiation in terms of the increased number of fatal cancers that would result.  A discussi
points in the development of an estimate of cancer fatalities is provided below; more deta
of the parameters, analyses, and results are provided in Attachments A and F. 
   The increased number of fatal cancers is based on the calculated increase in exposure t
would be seen by the general public as a result of each of the alternatives.  The average 
a member of the population in the U.S. from background radiation is approximately 0.3 rem 
millirem).  The average annual collective exposure to all of the population in the U.S. fr
radiation is approximately 69 million person-rem.  When people are exposed to additional r
number of additional radiation-induced cancer and other health effects needs to be conside
estimate for radiation-induced cancer can be briefly summarized as follows: 
     -   In a typical group of 10,000 persons who do not work with radioactive material, a
         about 2000 (20 percent) will normally die of cancer. 
          
     -   If each of the 10,000 persons received an additional 1 rem of radiation exposure 
         person-rem) in their lifetime, then an estimated 5 additional cancer deaths (0.05
         might occur. 
          
     -   Therefore, the likelihood of a person contracting fatal cancer during their lifet
         increased nominally from 20 percent to 20.05 percent by exposure to 1 additional 
         radiation. 
          
     The "factor" for such a person to contract a fatal cancer, considering all possible o
expressed as 0.0005 fatal cancers per rem of exposure.  This is mathematically equivalent 
cancers from 10,000 person-rem of collective exposure to a large group of persons. 
     Further, a collective exposure of 10,000 person-rem would be expected to produce, on 
approximately 7.3 health detriments due to non-fatal and fatal cancers and severe genetic 
are two of the factors for the health detriments that may result from exposure to addition
results in this section are given in terms of fatal cancers.  The total number of health d
7.3/5.0 or 1.46 times these values. 
     The number of detrimental health effects which might result from exposure of a large 



people to low levels of radiation has been the subject of debate for many years.  The calc
effects performed in this Environmental Impact Statement use the relation recommended by t
International Commission on Radiological Protection because it is well-documented and kept
the council.  It also is widely accepted by the scientific community as representing a met
produces estimates of health effects that will not be exceeded.  However, there are others
exposure to low levels of radiation produces more health effects than would be estimated u
International Commission on Radiological Protection relation.  On the other hand, a growin
researchers believe that the International Commission on Radiological Protection relation 
number of detrimental health effects produced by low levels of radiation.  In fact, the po
from the levels of radiation resulting from routine naval spent nuclear fuel management ca
excluded (CIRRPC 1992).  Clearly, using a relation developed by one or the other of these 
produce a larger or smaller estimate of the number of health effects than the values prese
statement.  All of the results of analyses of normal operations and hypothetical accidents
include the calculated exposure in addition to the number of health effects in order to pe
calculations using any relation between radiation exposure and health effects judged appro
     The risks associated with all of the alternatives are low compared to the risks encou
life.  The risks of normal operations may be placed in perspective by considering other co
encountered risks.  For example, the average American is exposed to approximately 0.5 mill
from the radioactivity released from combustion of fossil fuels (NCRP 1987), which produce
risk of an average individual dying from cancer of about 1 chance in 50,000.  As a further
naturally occurring radioactive materials in fertilizer used to produce food crops contrib
millirem per year to an average American's exposure to radiation (NCRP 1987).  This result
death from cancer between 1 chance in 12,500 and 1 chance in 25,000. 
     A frame of reference for the risks from accidents associated with spent nuclear fuel 
alternatives can be developed by comparing them to the risks of death from other accidenta
example, the risk of death in a motor vehicle accident is about 1 chance in 80 (NSC 1993).
risk of death for the average American from fires is approximately 1 chance in 500 and the
from accidental poisoning is about 1 chance in 1000 (NNPP 1994b). 
     It must be remembered that no member of the public will receive as much as one one-th
of a rem from 40 years of the normal operations associated with any of the alternatives co
Examining the results shown in the tables of radiation exposures (Attachments A and F) sho
principal source of the difference in the exposures associated with radiation and radioact
released from normal operations and from hypothetical accidents for the alternatives is th
people who live in the vicinity of the alternative sites and where they live relative to t
When the emissions from the sources are essentially the same, the resulting impacts depend
size of the surrounding population, on the way the population is distributed around the si
distances and directions from the particular facility, and on the characteristics of the l

3.7.1.2 Other Impacts. The principal impact in the employment portion of the socioeconomics 

category is the number of jobs created by the construction and operation of a new (or modi
The magnitude of the effect is relatively small in populations of the sizes under consider
those people who benefit either directly or indirectly from the jobs.  The creation of the
negative impacts:  the jobs may be created at a distant location, or the jobs created loca
small but adverse effect on the local community in terms of additional people and an incre
additional public services. 
     The cost of operating and constructing new facilities or modifying existing ones to a
necessary capabilities for handling and storing spent fuel is an important economic impact
the site affected and the alternative under consideration, the cost may be as much as 5.7 
construction and 40 years of operation. 
     In the unlikely event of a serious accident involving naval spent nuclear fuel, it is
only about 210 acres of land would be affected for the most severe case (this is described
Attachment F), and in the other accidents analyzed, smaller areas of land would be affecte
area would require decontamination, and during this cleanup access controls would have to 
However, due to the limited land area affected, it is judged that these restrictions would
and the impact on issues such as economics, treaty rights, tribal resources, ecology, and 
relatively small and limited in time.  The remediation actions would be simpler in rural a
areas; however, provided that prudent controls and remediation operations were promptly im
the affected land and buildings could be recovered in either case.  As demonstrated in the
in Attachments A and F and summarized above, the human health effects are not large and th
wildlife and other biota would also not be large, partly due to the limited area affected.
     Examination of naval spent nuclear fuel and irradiated test specimens has been conduc
ECF at INEL since 1957.  This program has made and continues to make important contributio
safety, cost, and operational performance of naval nuclear propulsion plants.  However, th



alternative and two of the Decentralization alternatives would result in substantial curta
program.  The Centralization, Regionalization, 1992/1993 Planning Basis, and the Decentral
Examination alternatives would maintain the needed examination capability. 
     The safety of operating naval reactor plants has benefitted directly from the ECF exa
programs.  The result has been the construction of rugged reactor cores that are more tole
conditions (such as corrosion, high temperatures, and intense radiation) without release o
products.  The Naval Nuclear Propulsion Program's commitment to improved safety continues 
by two major issues: 
     -   Protection of the Environment - In more than 40 years of operating and maintainin
         in very demanding conditions, the Naval Nuclear Propulsion Program has never expe
         a reactor accident, criticality accident, or a release of radioactivity that has 
         effect on the environment. 
          
     -   Personnel Safety - The importance of ensuring the integrity of the fuel is emphas
         fact that the sailors onboard the ships live in very close proximity to an operat
         hours a day.  Any release of radioactivity from the fuel into the reactor coolant
         increase the radiation exposure of the ship's crew. 
          
     Since the inception of the Naval Nuclear Propulsion Program, the useful lifetime of n
has been extended by more than a factor of 10.  The examination programs at ECF played a m
making this improvement possible.  As a result of the extended reactor lifetimes, billions
refueling costs and spent nuclear fuel storage costs have been saved.  In addition, longer
permit the ships to spend a larger fraction of their lifetime on sea duty rather than in t
saving costs by reducing the number of ships required.  Further reductions in nuclear prop
costs are being pursued through improvements in many areas of nuclear fuel systems. 
     The improvements in nuclear fuel performance that have been developed in part through
knowledge gained from the examination program have contributed to improved ship operationa
characteristics.  Major improvements have been made in power density, maneuverability, ste
simplicity.  These improvements translate into important tactical advantages for our ships
this advantage with ever improving technologies elsewhere in the world is vitally importan
our sailors and to protecting our national interests. 
     In the final analysis, the most important differences are:  
     -   The transfer of jobs associated with the Expended Core Facility among the alterna
         considered for locating the examination facility, or the outright loss of these j
          
     -   The costs if new facilities are required. 
          
     -   The loss or maintenance of naval spent nuclear fuel examination capability. 
          
     Sections 3.7.2, 3.7.3, and 3.7.4 provide additional summary information on the princi
impact. 

3.7.2 Impacts Due to Normal Operations 

     During normal operations, there are public impacts due to direct radiation or due to 
radioactive materials to the environment.  These impacts are presented in the form of pote
fatalities due to exposure to the small amounts of radiation involved or radioactive mater
important to emphasize that these cancer fatalities are calculated results rather than act
fatalities.  This is because the expected number of such fatalities during normal operatio
be unmeasurable and indistinguishable relative to the larger number of such deaths expecte
occurring conditions and other man-made effects not related to naval spent fuel operations
meant to trivialize the importance of radiation-induced cancer fatalities but, rather, is 
in perspective. 
     Table 3-2 presents a summary comparison of the calculational prediction of the number
cancers per year that might be expected due to normal operations within each of the altern
consideration for naval spent nuclear fuel handling.  This table provides the calculated i
population.  The impacts to selected individuals including workers are provided in Attachm
Table 3-2 reflects the two possibilities (water pool and dry storage) for storing naval sp
the Navy sites.  In the case of dry storage at Navy sites, the impact from normal operatio
calculated levels of direct radiation from storage casks at the shipyards.  The environmen
were used to calculate the water pool values in the table are based on measured releases f
Expended Core Facility at the INEL.  Also, the way in which direct radiation or environmen
impact the population would be a function of the population distribution and the meteorolo
present at the release location.  To account for these differences, actual data on the pop



meteorology for the various specific sites were used.  The data in Table 3-2 are for a typ
future when the situation has stabilized at each location (that is, capabilities consisten
for the stated alternative have been achieved and are in operation at a facility at the in
     All alternatives have some estimated number of fatalities, albeit a very small fracti
estimated number of cancer fatalities is associated with the 1992/1993 Planning Basis, Reg
INEL, and Centralization - INEL alternatives.  The largest single estimate for the total n
fatalities is only 0.00038 per year for the Decentralization - Full Examination alternativ
view this is that if this alternative is selected and operations continue for 
Table 3-2.  Fatal cancers per year to the general population from normal operations. 
                                                                                          
                                      Puget         Pearl                                 
Alternative                INEL       Sound         Harbor           Portsmouth Norfolk   
                                                                                          
                                                                                          
1.   No Action                -       1.2 x         9.3 x 10-        2.3 x      2.1 x 10-
                                      10-6          9                10-7       5         
2.   Decentraliza-                                                                        
tion                                                                                      
                                                                                          
     -  No Exam               -       1.2 x         9.3 x 10-        2.3 x      2.1 x 10-
        - Dry Storage         -       10-6          9                10-7       5         
        - Water Pool                  6.5 x         7.0 x 10-        2.3 x      1.4 x 10-
          Storage                     10-5          5                10-5       4         
                              -                                                           
                              -                                                           
     -  Limited Exam                  6.6 x         9.3 x 10-        2.3 x      2.1 x 10-
                                      10-5          9                10-7       5         
        - Dry Storage      8.5 x      6.5 x         7.0 x 10-        2.3 x      1.4 x 10-
        - Water Pool       10-7       10-5          5                10-5       4         
          Storage          8.5 x                                                          
                           10-7                                                           
     -  Full Exam                     1.2 x         9.3 x 10-        2.3 x      2.1 x 10-
                                      10-6          9                10-7       5         
        - Dry Storage                 6.5 x         7.0 x 10-        2.3 x      1.4 x 10-
        - Water Pool                  10-5          5                10-5       4         
          Storage 
                                                                                          
                                                    Savannah                              
Alternative                INEL       Hanford       River            NTS        ORR       
                                                                                          
3.   1992/1993             8.5 x        -            -                -          -        
     Planning Basis        10-7                                                           
4/5. Regionalization                                                                      
     or                                                                                   
     Centralization        8.5 x        -            -                -          -        
                           10-7       4.0 x          -                -          -        
     -  INEL                  -       10-6          1.8 x 10-         -          -        
     -  Hanford               -         -           5                9.0 x       -        
     -  S. River              -         -            -               10-8       5.0 x 10-
     -  NTS                   -         -            -                -         5         
     -  ORR                                                                               
                                                                                          
                                                                                          
                                                                                          
10,000 years, between three and four extra cancer fatalities might be expected 
in that entire time period due to normal operations. 

3.7.3 Impacts Due to the Most Severe Accidents 

   Accidents may occur during operation of naval spent nuclear fuel handling and storage f
during transportation of naval spent nuclear fuel.  Specific accidents considered to be mo
other reasonably foreseeable accidents were analyzed to determine their potential impacts 
population.  For sites with spent fuel storage in water pools, the facility accident analy
water pool or an accidental criticality since these produced the greatest consequences.  F



spent fuel storage, the facility accident analyzed was an airplane crash if its probabilit
1 x 10-7 per year (1 chance in 10 million per year); otherwise, a wind-driven missile was 
analyzed.  Details of analyses of foreseeable accidents which might occur during fuel hand
are described in Attachment F.  Details of the transportation accident analyses are descri
A. 
   In Table 3-3, the potential impacts of facility and transportation accidents with the g
consequences are expressed in terms of fatal cancers per accident.  These are calculated b
relation that 0.0005 cancer fatalities could occur for each person-rem of exposure for the
population.  The impacts are based on hypothetical occurrences of the accidents and do not
low probabilities of the accidents actually occurring.  For each alternative, the maximum 
facility or transportation accident is listed rather than a total of the individual impact
that only one severe accident would occur at one time. 
   For facility accidents, the greatest potential impact is associated with dry spent fuel
Pearl Harbor Naval Shipyard.  This is due to an airplane crash into a dry storage containe
transportation accidents, the risks vary with the distances to be traveled, being least fo
the Decentralization - No Examination alternatives which involve only minimal transportati
storage. 
   Table 3-4 lists the most severe risks (probability of occurrence times the number of fa
facility accidents in terms of potential cancer fatalities per year. 
Table 3-3.  Most severe consequences (fatal cancers to the general population) from an acc
                                                  Puget         Pearl                     
Alternative               INEL(1)                 Sound(2)      Harbor(3)       Ports     
                                                                                          
1.    No Action*          -                       0.017         26              9.0       
2.    Decentraliza-                                                                       
      tion                                                                                
      -  No Exam          -                       0.-           26              9.0       
       - Dry Storage      -                       017           1.1             0.34      
       - Water Pool                               0.51                                    
       Storage                                                                            
                          -                                     26              9.0       
                          -                       0.017         1.1             0.34      
      -  Limited Exam                             0.51                                    
                                                                                          
       - Dry Storage      0.017                                 26              9.0       
       - Water Pool       0.017                   0.0-          1.1             0.34      
       Storage                                    17  
                                                  0.51  
      -  Full Exam 
  
       - Dry Storage  
       - Water Pool  
       Storage  
Alternative               INEL(1)                 Hanford       Savannah        NTS(4)    
3.    1992/1993 Planning  0.017                   -             -               -         
      Basis 
4/5.  Regionalization                                                                     
      or                                                                                  
      Centralization      0.017                   -             -               -         
                          -                       0.047         -               -         
      -  INEL             -                       -             4.8             -         
      -  Hanford          -                       -             -               0.18      
      -  S. River         -                       -             -               -         
      -  NTS  
      -  ORR 
+  Based on accidents with a probability of occurrence of 1 x 10-7 or greater. 
   * Dry storage is the only option considered under the No Action alternative. 
     (1) The most severe accident is a drained water pool. 
     (2) The most severe accident involving storage or examination in a water pool is a dr
         For the dry storage alternatives, the most severe accident is mechanical damage f
         The limited exam - dry storage option at Puget Sound also includes examination in
         shown for this option are due to accidents occurring during dry storage operation
     (3) The most severe accident is from a plane crash for dry storage and a drained wate
     (4) The most severe accident is from a plane crash. 
     (5) Some of the alternatives would involve a limited number of shipments by sea from 



         Even though the probability of a severe accident involving a shipboard fire and r
         less than 10-7 per year, the risk of such an accident has been calculated and is 
         Section F.1.4.4.  The most severe consequences of such an accident have been calc
                          Table 3-4.  Most severe risk to the general population from a fa
                                      Puget         Pearl                                 
Alternative                INEL(1)    Sound(2)      Harbor(3)        Portsmouth(3)        
1.   No Action                  -     1.7 x         2.6 x 10-4       9.0 x 10-7           
                                      10-7  
2.   Decentraliza-                                                                        
tion                                                                                      
     -  No Exam                 -     1.7 x         2.6 x 10-4       9.0 x 10-7           
        - Dry Storage           -     10-7          1.1 x 10-5       3.4 x 10-6           
        - Water Pool Storage          5.1 x                                               
                                      10-6                                                
                                -                   2.6 x 10-4       9.0 x 10-7           
                                -                   1.1 x 10-5       3.4 x 10-6           
     -  Limited Exam                  1.7 x                                               
                                      10-7                                                
        - Dry Storage      1.7 x      5.1 x         2.6 x 10-4       9.0 x 10-7           
        - Water Pool       10-7       10-6          1.1 x 10-5       3.4 x 10-6           
        Storage            1.7 x        
                           10-7         
     -  Full Exam                     1.7 x  
                                      10-7  
        - Dry Storage                 5.1 x  
        - Water Pool                  10-6  
        Storage 
                                                                                          
                                                    Savannah                              
Alternative                INEL(1)    Hanford(1)    River(4)         NTS(4)               
3.   1992/1993 Planning    1.7 x      -             -                -                    
     Basis                   10-7  
4/5. Regionalization or                                                                   
     Centralization                                                                       
                           1.7 x      -             -                -                    
     -  INEL               10-7       4.7 x         -                -                    
     -  Hanford            -          10-7          9.6 x 10-6       -                    
     -  S. River           -          -             -                7.2 x 10-8           
     -  NTS                -          -             -                -                    
     -  ORR                -          -  
*   Dry storage is the only option considered under the No Action alternative. 
    (1) The most severe accident is from a drained water pool. 
    (2) The most severe accident involving storage or examination in a water pool is a dra
        For the dry storage alternatives, the most severe accident is mechanical damage fr
        missile.  The limited exam - dry storage option at Puget Sound also includes exami
        pool; the risks shown for this option are due to accidents occurring during dry st
    (3) The most severe accident is from a plane crash for dry storage and a drained water
        pool storage. 
    (4) The most severe accident is from a plane crash. 

3.7.4 Cumulative, Socioeconomic, and Cost Impacts 

     A summary of the estimated cumulative impacts from the radiological operations associ
each of the alternatives evaluated in detail is presented in Table 3-5.  It is based on ac
of operation by 1995 for any given alternative.  The impacts are expressed as fatal cancer
population within 80 kilometers (50 miles) and apply to the reasonably foreseeable impacts
period ranging from 1995 to 2035.  The impacts were based on annual results for normal ope
multiplied by 40.  The impacts due to both wet and dry storage are presented.  For the cum
storage at Navy shipyards and prototypes, the sum over all the Navy sites was used to prov
comparison for the same amount of fuel.  The total for each alternative was then calculate
the fatal cancers for transportation, receipt and examination operations, and storage.  Th
the impacts for all alternatives would be negligible. 
     The historical impact of transportation and ECF operations for the period ranging fro
1995 was calculated to be about 0.001 fatal cancers.  This is the total number of fatal ca



estimated among the several million people along transportation routes coupled with the 11
located within 50 miles of INEL.  This estimate was based on the calculated incident-free 
results from Attachment A, and the calculated results of normal operations and storage fro
The calculated results from Attachment F were adjusted from an annual basis (1995) to the 
by multiplying by 38 years and by a factor of 1.7 to take into consideration the variation
ships and operations.  No extra factor was applied to the estimates of the historical impa
impact to account for the vulnerabilities that might be associated with facility or spent 
naval spent nuclear fuel is very strong and has very high integrity (Section 2.2), and his
has disclosed no important vulnerability.  The factor of 1.7 represents the ratio of the a
radiation exposures received by all military and civilian personnel in the Naval Nuclear P
Program during the historical period (NNPP 1994a).  In the case of the Limited Examination
the analysis includes both the material shipped to Puget Sound for examination and storage
material stored there and at other sites from defuelings without examination. 
     Table 3-6 presents the cumulative impact from the radiological operations to a hypoth
maximally exposed worker and a hypothetical maximally exposed individual at the site bound
impacts are presented in terms of the likelihood of fatal cancer for the affected individu
Table 3-5.  Summary of cumulative impacts (fatal cancers to the general population). 
                                    Fatal Cancers (1995-2035)1  
                                                     Storage3         Total  
                                       Exam          (Dry)            (Dry)  
Alternative               Transport2   Operations3   [Wet]            [Wet]  
1.  No Action             1.7 x 10-4   0             (9.0 x 10-4)**   (0.0011)**  
2.  Decentralization                                                              
    - No Exam             1.7 x 10-4   0             (9.0 x 10-4)     (0.0011)  
                                                     [0.014]          [0.014]  
    - Limited Exam        4.2 x 10-4   0.0026        (9.0 x 10-4)     (0.0039)  
                                                     [0.011]          [0.014]  
    - Full Exam           0.0017       3.4 x 10-5    (9.0 x 10-4)     (0.0026)  
                                                     [0.014]          [0.015]  
3.  1992/1993             0.0011       3.4 x 10-5    *                0.0011  
    Planning Basis 
4/5. Regionalization or                                                 
    Centralization 
    - INEL                0.0011       3.4 x 10-5    *                0.0011  
    - Hanford             0.0024       1.6 x 10-4    *                0.0026  
    - Hanford/FMEF        0.0024       1.6 x 10-4    *                0.0026  
    - S. River            0.0060       7.2 x 10-4    *                0.0067  
    - S. River/Barnwell   0.0060       7.2 x 10-4    *                0.0067  
      Plant 
    - Nevada Test Site    0.0030       3.6 x 10-6    *                0.0030  
    - Oak Ridge           0.0055       0.0020        *                0.0075 
     Reservation 
___________________________ 
Notes: 
1 Fatal cancers for 1958-1995 were calculated to be about 0.001 for transport and ECF oper
ons. 
Fatal cancers were calculated at 5.0 x 10-4 fatal cancers per person-rem. 
2 Values from Attachment A. 
3 Values from Attachment F. 
 *DOE storage, not NNPP. 
**There is no wet storage under the No Action alternative. 
Table 3-6.  Likelihood of fatal cancer from cumulative radiation dose. 
                           Maximally Exposed Worker   Maximally Exposed Individual  
                          Total        Likelihood    Total        Likelihood  
                      Radiation Dose   of Fatal    Radiation Dose of Fatal  
                          (rem)        Cancer        (rem)        Cancer  
1.  No Action             4.7          0.0019        0.12         6.0 x 10-5  
2.  Decentralization                                                          
    - No Exam             4.7          0.0019        0.12         6.0 x 10-5  
    - Limited Exam        4.7          0.0019        0.12         6.0 x 10-5  
    - Full Exam           4.7          0.0019        0.12         6.0 x 10-5  
3.  1992/1993             3.4          0.0014        1.0 x 10-5   5.0 x 10-9  
    Planning Basis 
4/5. Regionalization or                                             
    Centralization 



   - INEL                3.4          0.0014        1.0 x 10-5   5.0 x 10-9  
   - Hanford             3.4          0.0014        9.6 x 10-6   4.8 x 10-9  
   - Hanford/FMEF        3.4          0.0014        1.8 x 10-5   9.0 x 10-9  
   - S. River            3.4          0.0014        1.9 x 10-5   9.5 x 10-9  
   - S. River/Barnwell   3.4          0.0014        1.5 x 10-4   7.5 x 10-8  
      Plant 
   - Nevada Test Site    3.4          0.0014        1.4 x 10-5   6.8 x 10-9  
   - Oak Ridge           3.4          0.0014        0.0040       2.0 x 10-6 
     Reservation 
values were determined based on a projected 40-year exposure at the location of the affect
The radiological doses for workers represent the largest average dose from the particular 
in an alternative.  The average radiation dose for workers was selected by using the 1993 
shipyard or DOE site radiation exposure summaries (NNPP 1994b; NNPP 1994c).  The radiologi
for maximum off-site individuals are the largest values calculated for a person located at
closest to any facility involved under an alternative.  These doses are based on the value
individuals presented in Attachment F. 
     Employment impacts were determined from the nature of each alternative based on the e
at INEL.  Table 3-7 presents a summary of potential socioeconomic impacts at each of the v
each of the alternatives evaluated in detail.  The results indicate that as many as 500 lo
several hundred shorter-term construction jobs might be lost or gained at an affected site
alternative selected. 
     Cost impacts were estimated from the nature of each alternative based on experience a
Table 3-8 presents a summary of the cost impacts for each of the alternatives evaluated in
summary provides the costs which would be incurred from construction as well as transporta
operation costs over the next 40 years.  In all alternatives, there would be large costs, 
billion.  For three of the alternatives involving continued operation of the ECF at INEL (
Planning Basis, Regionalization at INEL, and Centralization at INEL), there would be only 
construction cost impact; however, the cost of continued ECF operation for an additional 4
be $2.6 billion.  The cost values considered in preparing Table 3-8 include facility const
ranging from zero for alternatives involving no new facilities to a high of $800 million f
a new facility with full examination capability.  The transportation costs depend on desti
logistics and range from a low of $10 million to a high of $110 million.  Fuel storage con
from a low of zero for those alternatives utilizing water pool storage to a high of $3.2 b
containers on railcars for the No Action alternative.  Also included are operating costs o
ranging up to $2.6 billion for the various alternatives, and Idaho ECF shutdown costs for 
in which the present ECF is shut down. 
Table 3-7.  Summary of potential socioeconomic impacts. 
                                           Impacts Associated with the Affected Site  
                                                                                          
                                                         Savannah     Nevada  
                                                         River        Test Site  
Alternative                 INEL         Hanford                                          
1.  No Action               Lose 500     No change       No change    No change           
            
         jobs  
2.  Decentralization                                                                      
    - No Exam               Lose 500     No change       No change    No change           
            
         jobs  
    - Limited Exam          Lose 500     No change       No change    No change           
   at Puget 
         jobs  
                                                                                          
   
    - Full Exam             No change    No change       No change    No change           
            
     -200 jobs  
3.  1992/1993               No change    No change       No change    No change           
    Planning  
    Basis 
4/5. Regionalization or                                                                   
  
    - INEL                  No change    No change       No change    No change           
    - Hanford               Lose 500     Gain 500        No change    No change           
                            jobs         perm. jobs  



                                         and some  
                                         const. jobs  
    - S. River              Lose 500     No change       Gain 500     No change           
                            jobs                         perm. jobs  
                                                         and some  
                                                         const.  
                                                         jobs  
    - Nevada                Lose 500     No change       No change    Gain 500            
      Test                  jobs                                      perm.  
     Site                                                             jobs and  
                                                                      some  
                                                                      const.  
                                                                      jobs  
    - Oak Ridge             Lose 500     No change       No change     No change          
     Reservation            jobs                                                          
                                                                                          
                                                                                          
                                                                                          
Table 3-8.  Summary of cost impacts over 40 years. 
                                    Cost ($ Billions)  
No Action                           3.6  
Decentralization                      
   - No Exam                        1.5 - 3.4*  
   - Limited Exam                   1.8 - 3.7*  
   - Full Exam                      3.8 - 5.7*  
1992/1993 Planning Basis            2.6  
Regionalization or Centralization     
   - INEL                           2.6  
   - Hanford                        3.4  
   - Savannah River                 3.5  
   - Nevada Test Site               3.5  
   - Oak Ridge Reservation          3.5 
___________________________ 
* The cost varies under this alternative depending on the mode of storage.  The most expen
options are those that use shipping containers for storage; the 
least expensive options are those that use immobile dry storage containers. 
   The largest cost ($3.8 to $5.7 billion) would be needed for new storage facilities or c
addition to the ECF operational costs under the Decentralization - Full Examination altern
Approximately $0.8 billion would be needed for the construction of new receipt, handling, 
examination facilities at the alternative site if a Regionalization or Centralization alte
INEL were selected, thereby resulting in a cost of $3.5 billion over 40 years of operation
than $800 million would be needed for modifications to existing facilities if either of th
Hanford or Savannah River were selected.  Also, if the alternative involving the Barnwell 
Plant at Savannah River were selected, additional funds would be needed to buy the Barnwel
as to modify it to meet the Program needs. 
     A hidden cost associated with the No Action alternative and two of the Decentralizati
alternatives is the loss or major reduction in the capability to examine naval spent nucle
examinations of naval spent nuclear fuel at the Expended Core Facility at INEL have been c
1957.  The examinations are a critical aspect of the Naval Nuclear Propulsion Program's on
fuel research and development program.  The information derived from the examinations at E
engineering data on nuclear reactor environments, material behavior, and design performanc
contribute to the Naval Nuclear Propulsion Program in two very significant ways.  
     First, this information is used to support the design of new reactors having extended
example, such examinations have contributed to extending the life of naval fuel from 2 yea
reactor core in USS NAUTILUS to over 20 years for the latest nuclear-powered warships.  Th
goal is to develop naval nuclear fuel that lasts the life of the ship; this would mean tha
be needed.  Longer-lived fuel allows fewer refuelings, saves money in the costs of fuel an
work on ships, makes ships available for longer periods of service, and creates less spent
Second, information from these examinations has supported the operation of existing naval 
providing confirmation of proper design and allowing the fuel they contain to be used for 
possible time. 
     Thus, the examinations of naval spent nuclear fuel are an integral part of the outsta
nuclear safety of the Naval Nuclear Propulsion Program.  In over 4500 reactor-years of ope
than 300 refuelings and defuelings of naval reactors, there has never been a nuclear react
criticality accident, or any release of radioactivity that has had a significant effect on



Preventing release of radioactivity from the fuel is extremely important to the safety of 
who operate the nuclear-powered warships since they must live aboard ship in close proximi
reactor 24 hours a day. 
     While it is difficult to quantify the benefits of an outstanding safety record, incre
yields an understandable economic gain.  The gain is in a reduction in the number of react
must be procured and in the number of refuelings.  Another gain is the increased on-line a
nuclear-powered warships which is reflected in a decreased number of ships required.  It i
by achieving life-of-the-ship fuel and thus eliminating the need for any refuelings, a sav
approximately $5 billion will accrue for a force structure of less than 100 ships.  The im
ment in life from 2 years to 20 years has already avoided the need to perform 15 refueling
ship and reduced that to a single refueling. 

3.8 TRANSITION PERIOD 

     A transition period would be required before any of the alternatives considered for n
nuclear fuel management could be fully implemented, except for those which would resume th
practice of shipping naval spent nuclear fuel to the Expended Core Facility at INEL, follo
to the Idaho Chemical Processing Plant for storage.  This transition period would be neede
necessary additional funding and to build the necessary facilities and equipment. 
     For example, if the Record of Decision were to identify that the alternative of Centr
Savannah River had been selected, a new Expended Core Facility would have to be funded and
Savannah River Site before shipments of naval spent nuclear fuel from shipyards could be d
Savannah River.  Similarly, if the No Action alternative were selected, additional shippin
would have to be built since the available shipping containers for naval spent nuclear fue
and waiting at the shipyards in June 1995. 
     Impacts of all alternatives evaluated for naval spent nuclear fuel management are low
impacts of combinations of alternatives would also be low.  The Environmental Impact State
on impacts at the time of full implementation in order to simplify the discussion and to c
for the impacts.  By doing so, it assures that impacts greater than those analyzed would n
alternative were used for a small fraction of the 40-year period followed by a shift to an
the remainder of the 40 years.  This section discusses a transition period which is believ
rapid but practical shift from the situation in June 1995 to full implementation of the ul
selected in the Record of Decision.  This transition period would be about the same length
alternative. 
     It is expected that the transition period would consist of 3 years of shipments of co
the shipyards or prototypes to ECF at INEL beginning with issue of the Record of Decision 
and include approximately 80 total shipments.  This would result in shipping to INEL the c
had been filled and at the shipyards at that time.  Many of the containers would then be e
and returned to the shipyard where they would be reloaded.  During this 3-year period, som
containers would make a second trip to ECF at INEL for unloading after being returned to t
After these 3 years of shipments, no further shipments to INEL would be made, and the Expe
Facility at INEL would be shut down.  The shipping containers would then be refilled durin
years, but kept at the shipyards or shipped to the location of the new examination or stor
     If an alternative which does not continue storage of naval spent nuclear fuel at INEL
selected, procurement and contract actions to implement the course of action selected in t
Decision would be initiated during these two 3-year periods.  In accordance with the cours
selected in the Record of Decision, additional shipping containers or immobile dry storage
built or construction of water pools would be initiated at shipyards or a new ECF at a DOE
started.  It is assumed that these procurements or construction would have proceeded suffi
shift to the selected option would be in full swing at this time. 

3.9 PREFERRED ALTERNATIVE FOR NAVAL SPENT NUCLEAR FUEL 

     The specific elements discussed in each category of environmental impacts have been e
determine the Navy's preferred alternative for managing naval spent nuclear fuel until mea
disposition become available.  The costs and mission impacts have also been considered in 
preferred alternative. 
     Environmental Impacts:  This Environmental Impact Statement (EIS) documents the poten
environmental impacts of each alternative for naval spent nuclear fuel management.  It con
environmental impacts under normal operations and hypothetical accident conditions on reso
water quality and wetlands, air quality, land use, and public health.  This EIS considers 
accident initiators, such as natural hazards, transportation, and fuel handling. 
     The analyses demonstrate that the environmental impacts of implementing any of the al



would be very small for both normal operations and accident conditions.  All alternatives 
radiological impacts well below established DOE safety performance goals (SEN-35-91) of on
one percent of the risk of fatal cancers from all sources (including natural causes).  The
of the alternatives in non-radiological areas would also be extremely small.  The analysis
provide a basis to distinguish among the alternatives in most of these areas. 
     Socioeconomic Impacts:  The socioeconomic impact of implementing each of the alternat
would differ somewhat.  The primary determinant of socioeconomic impact of the alternative
is employment.  Total nation-wide employment levels would not vary significantly among alt
managing naval spent nuclear fuel, and therefore do not seem to provide a basis to disting
alternatives.  The maximum impact on existing employment levels would arise from alternati
development of new naval spent nuclear fuel examination capability at a DOE facility other
while terminating these activities at INEL.  Resuming current practices of transporting na
fuel to the ECF at INEL for examination followed by transfer to the DOE for storage would 
minimum disruption of employment levels. 
     Mission Impacts:  Two important components of Naval Nuclear Propulsion Program operat
are the safe management of naval spent nuclear fuel and support of the Navy's fleet of nuc
warships.  Based on the analyses in this EIS, all alternatives considered would allow safe
spent nuclear fuel until permanent disposition.  However, some of the alternatives would n
levels of Fleet support.  Alternatives which limit or terminate naval spent nuclear fuel e
severely impact ongoing research and development work.  Naval spent nuclear fuel examinati
used to confirm the adequacy of design features, explore material performance, and confirm
computer predictions of fuel performance.  This information contributes to design and manu
new naval reactor cores as well as understanding of operating ships.  Each spent naval rea
own unique manufacturing and operating history.  Consequently, examination of each reactor
provides an opportunity to obtain new information relevant to reactor core performance.  A
Section 2.4.1 of this Appendix, the technical feedback obtained through this examination p
essential to extending the lifetime of naval reactor cores and assuring their operational 
important to understand that because of their long service lives, the first of the naval c
used in LOS ANGELES Class submarines are just now being removed from operating reactors an
becoming available for examination.  The first cores from NIMITZ Class aircraft carriers a
submarines have yet to be removed.  These cores are the basis for all of the current fleet
the starting point for new designs.  Of the alternatives allowing full examination at the 
Savannah River Site, Oak Ridge Reservation, or Nevada Test Site, examination at the INEL w
the smallest mission impact due to the presence of existing facilities and equipment for p
work, and the presence of a highly skilled work force, all of which would need to be reloc
reassembled if a new examination site were selected. 
     Cost Impacts:  There are large differences in the costs associated with all alternati
additional costs would be associated with continuing the historic practice of shipping nav
fuel to INEL for examination, followed by transfer to the DOE for storage pending permanen
Alternatives involving developing facilities for storage of naval spent nuclear fuel at na
developing examination facilities at a DOE site other than INEL would involve billions of 
additional costs, relative to historic practices, without any discernible improvement in s
environmental impacts. 
     Based on the analyses presented in this EIS, the Navy prefers an alternative which re
historic, technically sound, and safe practice of conducting refueling and defueling of nu
warships and prototypes as planned, transporting naval spent nuclear fuel to the Expended 
the INEL for full inspection and examination, and transferring naval spent nuclear fuel to
storage at that site.  As summarized above, this preferred alternative avoids disruption o
development work, minimizes disruption to existing employment levels and infrastructure, r
lowest cost, and does not involve appreciable environmental impact.  This preferred altern
accommodated under the 1992/1993 Planning Basis, Regionalization, or Centralization at Ida
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4. AFFECTED ENVIRONMENT 

4.1 NAVY AND PROTOTYPE SITES FOR NAVAL SPENT NUCLEAR 

     FUEL 

4.1.1 PUGET SOUND NAVAL SHIPYARD: BREMERTON, 

       WASHINGTON 

4.1.1.1 Overview  

     The Puget Sound region lies in the northwest corner of Washington State as shown on F
4.1.1-1.  The region is defined by the Olympic Mountain Range to the west and the Cascade
Mountain Range to the east.  The lowlands contrast dramatically with the moun- 
tains, with numerous channels, bays, and inlets on the inland sea that is Puget Sound.  Th
Naval Shipyard is located inside the city limits of Bremerton, Washington at 47y 33' 30" n
and 122y 38' 8" west longitude.  Bremerton is located in Kitsap County on the Sinclair Inl
Puget Sound west of Seattle and about 20 air miles northwest of Tacoma.  Topography in the
area is characterized by rolling hills with an elevation range from sea level to +200 feet
sea level (msl) in West Bremerton and ranging up to y300 feet above msl in East Bremerton 
east of Port Washington Narrows).  The predominant native vegetation in the area are dougl
cedar, and hemlock.  Within a distance of 25 to 40 miles in a westerly direction from Brem
Olympic Mountains rise to elevations of 4,000 to 7,000 feet.  The higher peaks are cov- 
ered with snow most of the year and there are several glaciers on Mount Olympus (elevation
easterly direction and within a distance of 60 miles, the Cascade Range rises to average e
5,000 to 7,000 feet with snowcapped peaks in excess of 10,000 feet. 
      Puget Sound Naval Shipyard is the largest activity of the Bremerton Naval Complex, w
also includes the Fleet and Industrial Supply Center, Puget Sound and Naval Sea Systems Co
Detachment, and Planning and Engineering for Repair/Alteration of Aircraft Carriers.  Tena
activities include Naval Inactive Ship Maintenance Facility, Naval Reserve Center, and the
Printing Service.  Figure 4.1.1-2 provides a shipyard vicinity map, and Figure 4.1.1-3 ill
Puget Sound Naval Shipyard. 

4.1.1.2 Land Use  

     Kitsap County has historically been a semi-rural county.  Roughly 80 to 85 percent of
County's total area is either forest, farmland, or undeveloped.  The city of Bremerton and
surrounding vicinity is the largest population and economic center in the county and there
lower percentage of agriculture and undeveloped land.  Most development in Kitsap County i
clustered around the commercial nodes of Bremerton, Port Orchard, Bainbridge Island, Kings
Poulsbo, Silverdale, and Gorst, and near the shorelines. 
      The second largest land use category is residential, which is further broken down in
medium density housing.  More land area is devoted to single-family (low density) resident
multi-family (medium density) development in this area. 
      Other land use delineations are parks and open space; commercial, which includes ind
mining; and much of the Navy buildings.  The nearby land uses are typical of an area devel
moderate intensity.  The area contains residential, commercial, industrial, educational, a



recreational facilities.  The local waters support recreational and commercial activities 
regularly scheduled ferry traffic. 
      Bremerton Naval Complex includes a total of approximately 1,347 acres consisting of 
and submerged lands.  Puget Sound Naval Shipyard has 327 acres of upland and is highly dev
Puget Sound Naval Shipyard also owns about 338 acres of submerged tidelands.  The waterfro
dock area is the high-security portion of the shipyard where most production takes place. 
production shops, administration, and some public works and supply functions.  The upland 
the shipyard is the military support area which provides services to military personnel, i
housing, retail goods and services, recreation, counseling, dental care, and other support
The industrial support area in the southwestern portion of the shipyard includes several p
homeported ships and inactive fleet, the power plant, warehouses, steel yard, public works

Figure 4.1.1-1. Location of Puget Sound Naval Shipyard within Washington. Figure 4.1.1-2. Puget Sound Naval Shipyard 
vicinity map. Figure 4.1.1-3. Puget Sound Naval Shipyard site map. 4.1.1.3 Socioeconomics  

      Bremerton is the largest city within Kitsap County.  The major population centers in
County other than Bremerton include Port Orchard, Poulsbo, Silverdale, Bainbridge Island, 
Kingston.  Kitsap County also has two reservations:  the Port Madison Indian Reservation g
by the Suquamish Tribe, and the Port Gamble Indian Reservation governed by the S'Klallam T
      The region surrounding the shipyard, within 50 miles, contains a population of appro
3 million.  Figure 4.1.1-4 provides a population distribution rose centered on the shipyar
covering a 50-mile radius.  During 1989, Kitsap County ranked 7th as the most populous cou
the state (Washington SESD 1990).  According to the 1990 census, Kitsap County was the fif
growing county in the state with a 28.9% growth rate for the decade for a total population
189,731.  The most recent estimate (April 1992), puts Kitsap's population at 205,600.  The
Regional Planning Council projects the number of inhabitants to reach 280,985 by the year 
increase of 48.10% over the 1990 figure. 
      Kitsap County's economy is largely affected by the federal government.  Government i
Kitsap County's largest employment sector, with the federal government having the greatest
As of 1993, Puget Sound Naval Shipyard was the largest employer in the county, employing a
10,200 civilian personnel.  In 1990, the government sector's share of county employment wa
approximately 45 percent.  The retail trade and services sectors are the county's next hig
employers.  Many of the service industries, such as the growing number of engineering and
management firms, directly or indirectly support the military.  By 1989, the services sect
for 21 percent of employment in the county and the retail trade sector accounted for 20.5 
(Navy 1991a). 
      The majority of the labor force that would be employed at the shipyard for construct
operation of the naval spent nuclear fuel area would be expected to reside within about 20
the shipyard.  The calculated total population, labor force, and employment within this re
base year (1995) are presented in Table 4.1.1-1.  Projections of employment and population
years beyond 1995 have not been presented because, as discussed in Section 5, the number o
additional jobs that might be created at the shipyard under any alternative could be small
Table 4.1.1-1.  Regional employment factors at Puget Sound Naval Shipyard. 
Regional Employment   Regional Labor Force   Regional Population  
492,900               527,000                979,070 
      There are seven port districts in the county.  The Port of Bremerton is the largest,
Bremerton and Port Orchard within its boundaries.  The Port of Bremerton owns Bremerton Na
Airport, Olympic View Industrial Park, marinas in downtown Bremerton and Port Orchard, and
First Street Dock in Bremerton.  Kitsap County is governed by a Board of Commissioners and
divided into three districts.  Bremerton is split between the three districts.  Regional p
responsibility of the Kitsap Regional Planning Council, and the Puget Sound Regional Plann
Council, which is made up of elected officials from King, Kitsap, Pierce, and Snohomish co
cities, and from the Indian tribal councils.  Land use outside the shipyard is regulated b
Bremerton Comprehensive Plan and Zoning Ordinance.  The Bremerton Area Council of 
Neighborhoods is made up of nine neighborhoods.  The group was established to encour- 
age citizen participation in Bremerton city planning (Navy 1991a). 
      Agencies responsible for environmental protection are the U.S. Army Corps of Enginee
U.S. Coast Guard, the Environmental Protection Agency (EPA), and the United States Fish an
Wildlife Service (USFWS).  The Washington State Department of Ecology and the city of Brem
are responsible for the Coastal Zone Management Plan.  The Department of Natural Resources
jurisdiction over marine lands management, and the Department of Fisheries and Department 
protect wildlife resources.  Washington's system of freeways, highways, and ferries is the
responsibility of the Washington State Department of Transportation.  Historic preservatio
for the state are administered by the Office of Archaeology and Historic Preserva- 



tion. 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Puget Sound Naval Shipyard, consis
the population data provided in Figure 4.1.1-4. 
  Figure 4.1.1-4.  50-mile population distribution around Puget Sound Naval Shipyard. Figu
average within the 50-mile radius by more than 20 percentage points and populations which 
more than 50 percent minority members.  These populations have been identified following a
approach developed by the Environmental Protection Agency which, for purposes of environme
justice evaluation, defines minority communities as those which have percentages of minori
than the average in the region analyzed (EPA 1994). 
      Figure 4.1.1-6 shows the locations of populations which have more than 25 percent of
members living in poverty, reflecting a common definition of low-income communities (EPA 1
The U. S. Census Bureau characterizes persons in poverty as those whose income is less tha
"statistical poverty threshold."  For the 1990 census, this threshold was based on a 1989 
$12,500 per household. 

4.1.1.4 Cultural Resources 

     Until the mid 1880s, Kitsap County was inhabited by several Native American tribes of
Salish language group who lived on the shores of Puget Sound.  For about 100 years, the pr
settlement of the Suquamish Tribe lay along the west shore of Agate Passage. 
      Congressional funding in 1891 led to the purchase of 190 acres of land on Sinclair I
the construction of a dry dock, repair, and overhaul base for the U.S. Navy.  This base wa
the Puget Sound Naval Station. 
      No prehistoric archaeological sites have been identified at the Puget Sound Naval Sh
yard. In addition, no submerged cultural resources have been recorded in the immediate vic
shipyard.  There are no Native American properties or ceremonial sites in the areas where 
nuclear fuel would be stored. 
      There is one National Historic Landmark and four National Registered Historic Distri
within the shipyard.  The east industrial portion of the shipyard was designated as a Nati
Landmark in 1992 as a part of the "World War II in the Pacific" group and contains buildin
dry docks, and equipment that were used in World War II warship repairs.  The four Histori
  Figure 4.1.1-5.  Minority population distribution within 50 miles of the Puget Sound Nav
  Figure 4.1.1-6.  Low-income population distribution within 50 miles of the Puget Sound N
Districts are:  Officer's Row, Old Puget Sound Radio Station, Old Naval Hospital, and the 
Marine Reservation. 

4.1.1.5 Aesthetic and Scenic Resources  

     The Puget Sound region offers a striking contrast in terrain, with mountains; low, ro
hills; flat-topped ridges; and plateaus.  These areas are separated by numerous channels, 
lakes, and valleys.  The shoreline along the county is characterized by moderate to steep 
cliffs.  The county has large areas of farmlands and forest. 
      The city of Bremerton and the Puget Sound Naval Shipyard are urbanized areas.  The 
shipyard has an industrialized character along the shoreline, with parking areas, dry dock
warehouses, and ship traffic along Sinclair Inlet.  The upland section of the shipyard con
housing, recreational facilities, and retail businesses.  Chainlink fences mark the shipya
The area within the shipyard where the naval spent nuclear fuel would be stored has low vi
sensitivity since the area is an industrial site. 

4.1.1.6 Geology 

4.1.1.6.1 General Geology. 

The Kitsap Peninsula consists of several geological phenomena 
which have occurred over the past 60 million years.  The upper layers of rock are generall



by hard, dense, fine-grained lava with an accumulation of several thousand feet (in most p
marine sedimentary rocks above the lava flows.  Uplifting of the Cascade and Olympic Mount
ranges caused the Kitsap Peninsula and other Puget Trough lowlands to become sites of depo
sedimentary materials washed down from the surrounding ranges.  More recently, glaciation,
as erosion, have been responsible for carving the low, hilly, rolling topography of the ar
(Navy 1991a).  The following geological discussion was obtained from "Site Inspection Repo
Sound Naval Shipyard" (URS 1992). 
      Puget Sound Naval Shipyard is within the Puget Sound Lowland between the Olympic 
Mountains and the older Cascade Mountains to the east.  Before the glaciation which occurr
1.7 to 2.2 million years ago, the Puget Sound Lowland probably contained a large river val
draining to the north and west into what is now the Strait of Juan de Fuca.  Glaciation of
Sound Lowland produced the arms and embayments of Puget Sound. 

4.1.1.6.2 Geologic Resources. 

Geological materials found in Puget Sound include hard, dense 
volcanic rock formed up to 63 to 65 million years ago, and fragmented sedimentary rocks, a
unconsolidated sediments deposited by glaciers up to 1.7 to 2.2 million years ago.  At lea
separate glacial advances and accompanying periods between glaciers have been hypothesized
Puget Sound Lowland.  Soil layers deposited by glaciers are generally coarse sand and grav
silt from lakes, and low-permeability deposits left by glaciers.  The soils from the perio
glaciers are generally fine-grained silts and sands deposited by rivers or lakes, interbed
of sand and gravel. 
      Most of the geologic material in Kitsap County is glacial deposits.  The Kitsap Peni
the remnant of a plain formed from the debris deposited by glaciers.   Volcanic bedrock ou
the south end of Sinclair Inlet and at Gold Mountain south and west of Bremerton.  Sedimen
bedrock outcrops on the south end of Bainbridge Island and at the adjacent tip of the peni
Bremerton. 
      Kitsap County has four basic soil types:  soils underlain by cemented hard-packed su
bedrock substrate; soils with permeable, distinctly stratified sublayers which are coarse 
internal drainage; the organic soils represented by small, widely scattered areas of peat 
soils having little or no agricultural or building potential.  Typical landforms include r
mountainous land, steep broken land, coastal beaches, and tidal marshes. 
      The natural topography of the shipyard has been altered substantially from its origi
condition.  Portions of the upland areas of the complex were cut to fill marshes and creat
The resulting fill material was predominantly a silty, gravelly sand with occasional pocke
and clays.  The surface of the filled areas is a solid layer of earth.  The remaining area
soils vary from dense deposits from glaciers to soft bay mud and peat.  The upland soil is
packed clay soil with low permeability.  (URS 1992) 
      There are no economic geologic resources at the shipyard. 

4.1.1.6.3 Seismic and Volcanic Hazards. 

Seismic risk related to structural damage may be 
represented in the United States by a relative scale of 0 through 4, with Zone 0 not expec
encounter damage and Zone 4 expected to encounter the greatest seismic risk.  The Puget So
Naval Shipyard is located in Zone 3.  (UBC 1991)  The Uniform Building Code seismic classi
provides a means for a comparable assessment of the seismic hazard between the alternate s
the Record of Decision identifies this site for the interim storage of naval spent fuel, t
seismic evaluation would be conducted.  More detailed information regarding the design bas
considerations for storage of naval spent nuclear fuel at the shipyard is provided in Atta
      There have been approximately 200 earthquakes in the Pacific Northwest since 1840, m
which caused little or no damage.  The most recent earthquakes of high magnitude in the re
near Olympia (approximately 40 miles from Bremerton) in 1949 (moment magnitude 7.1) and ne
Seattle in 1965 (moment magnitude 6.5).  There has recently been speculation by some seism
that earthquakes in the Puget Sound area might produce moment magnitudes as high as 8.2 to
On the other hand, some seismologists believe that earthquakes with moment magnitudes exce
7.0 are unlikely in this region.  There is also some disagreement at present on the nature
movements that might occur in this area. 
      There is no known fault line within 3000 feet of the Bremerton Naval Complex; howeve
two known fault traces have been identified in Kitsap County.  The Kingston-Bothell trace,
northern portion of the county, and the Seattle-Bremerton trace, located a few miles north
Bremerton.  There has been no known surface faulting in conjunction with earthquakes in th
shipyard region. 



      Potential hazards from volcanism are minimal and limited to wind-borne volcanic ash.
the distance of the shipyard from the Cascade vents and the configuration of the interveni
topography exclude other volcanic hazards.  Only ash from a "large" or "very large" erupti
reach the shipyard.  The 1980 eruption of Mount St. Helens, Washington, approximately 120 
south of the shipyard, resulted in a very slight coating of ash at the shipyard. 
      The potential hazard from large waves generated by volcanoes or earthquakes is minim
The system of straits and inlets surrounding Puget Sound provides a natural barrier for th
Sound Area, which effectively dampens the propagation of distantly generated large waves. 
of a local large wave generated by seismic events occurring that would affect the shipyard
however, seismologists have found evidence of a large, shallow focus earthquake near Seatt
1300 years ago.  This earthquake was most likely in excess of moment magnitude 7.  In the 
a shallow focus earthquake such as this were to occur beneath Puget Sound, a tsunami could
which might cause flooding in the Puget Sound area.  Because the largest earthquakes of re
area are deep seated (more than 60 kilometers (37 miles)), and no major surface rupture is
have occurred, the hazard of generation of a large wave by a local earthquake is minimal. 
potential for landslide-generated waves is controlled by the geologic conditions; however,
development of an earthquake-induced landslide of sufficient size to create a large wave i
expected. 
      A more detailed description of the regional geology and seismicity is documented in 
Design Study - Water Pit Facility, Puget Sound Naval Shipyard, Bremerton, Washington" 
(Navy 1978). 

4.1.1.7 Air Resources 

4.1.1.7.1 Climate and Meteorology. 

The general meteorological conditions of the Puget Sound 
area are typical of a marine climate, since the prevailing air currents at all elevations 
Pacific Ocean.  The relatively cool summers, mild winters, and wetness characteristic of a
climate are enhanced by the presence of Puget Sound.  The area tends toward damp, cloudy 
conditions much of the year.  The Cascade Range to the east serves as a partial barrier to
temperature extremes of the continental climate of eastern Washington. 
      The normal annual precipitation near Bremerton is 38.33 inches.  The rainy season ex
from October to March and accounts for more than 75 percent of the yearly precipitation. 
      The mean annual temperature is 51.4yF.  Normally, January is the month with the lowe
average temperature of 39yF and July is the month with the highest average tempera- 
ture of 64.5yF. 
      The average annual mean wind speed at the Seattle-Tacoma Airport is 9.0 miles per ho
(mph), with a recorded maximum speed of 1-minute duration of 49 mph.  Pre- 
vailing winds are from 
the southwest. 
      The mean annual relative humidity at the Seattle-Tacoma Airport at 4:00 a.m. (PST) i
percent, decreasing to 62 percent by 4:00 p.m.  There is an average of 43.4 days per year 
reduces visibility to 0.25 mile or less.  The mean annual percent of possible sunshine is 
The month with the greatest mean percent of possible sunshine is July with 65 percent and 
with the least is December with 21 percent (Navy 1991a). 

4.1.1.7.2 Air Quality. 

An area can be designated by the Environmental Protection Agency as 
having air quality that is better than defined by the National Ambient Air Quality Standar
(attainment) or as exceeding one or more of those standards (nonattainment for one or more
pollutants).  The Code of Federal Regulations, Title 40, Part 81, states that the Air Qual
Region for the shipyard is better than national standards for total suspended particulate 
SO2.  The area has no specific classification for ozone, carbon monoxide, and NO2.  The ne
Class I Area is the Olympic National Park, approximately 24 kilometers (15 miles) from the

4.1.1.7.3 Existing Radiological Conditions. 

Radiological facilities at all naval shipyards are 
designed to ensure that there are no uncontrolled discharges of radioactivity in airborne 
Radiological controls are exercised to preclude exposure of working personnel to airborne 
activity exceeding federal limits.  Air exhausted from radiological work facilities is pas



high-efficiency particulate air filters and monitored during discharges.  The annual airbo
radioactivity emissions from the shipyards do not result in any measurable radiation expos
general public.  Calculations of site radioactive airborne emissions for 1992 have been pe
described in Attachment F.  These calculations have shown that emissions of radionuclides 
shipyard result in an effective dose equivalent of less than 0.1 mrem per year to any memb
general public. 

4.1.1.8 Water Resources 

4.1.1.8.1 Surface Water. 

Numerous freshwater sources are found in Kitsap County, with 
numerous lakes dotting the county's landscape.  Kitsap Lake, in west Bremerton, is one of 
at 238 acres.  Lakes and reservoirs are used for recreation and other public uses.  Water 
of Bremerton comes from surface and groundwater supplies. 
      Freshwaters in the Bremerton area are monitored by the Washington State Department o
Ecology.  Puget Sound Naval Shipyard has no important surface freshwaters. 
      Sinclair Inlet is located in Puget Sound.  It is a narrow body of marine water appro
1.1 miles wide at its widest point and approximately 3.5 miles long.  A majority of the sh
Sinclair Inlet has been developed.  The dominant feature is the shipyard, lying on the nor
The city of Port Orchard borders the southern shore.  Localized areas of Sinclair Inlet co
chemicals as a result of historic urban and industrial activities.  Contaminants of concer
polychlorinated biphenyls (PCBs); polycyclic aromatic hydrocarbons (PAH); and toxic metals
chromium and mercury (PTI 1990).  Fish taken from these localized areas show elevated 
concentrations of PCBs, mercury, and chromium. 
      Puget Sound tides are of the twice-daily, mixed type with two unequal highs and two 
lows per day.  Tides in the inlet are similar to those in Seattle, the primary reference s
principal forces that produce currents in Sinclair Inlet are tidal.  Generally, weak curre
direction moving water in and out of the inlet.  The flushing capacity of the inlet is low
freshwater input (Navy 1991a). 
      Based on Flood Insurance Rate Map (FIRM) COMMUNITY-PANEL No. 530093 0015 and 
topographical maps, the Puget Sound Naval Shipyard is not in the 100 or 500 year floodplai

4.1.1.8.2 Groundwater. 

Groundwater is generally found within 100 feet of the ground surface in 
sand and gravel layers caused by material from receding glaciers.  The rate of groundwater
in Kitsap County is estimated to be approximately 12 inches annually, equating to approxim
0.5 million gallons per day per square mile.  The nature of the geology in the area is suc
in almost any location can tap a number of aquifers at different depths.  The quality of m
groundwater near Bremerton is good.  Groundwater is used for approximately 35 percent of t
public water supply for Bremerton.  Groundwater at Puget Sound Naval Shipyard is poor due 
salinity caused by intrusion from Sinclair Inlet. (Navy 1991a). 

4.1.1.8.3 Existing Radiological Conditions. 

The normal activities associated with current naval 
nuclear operations at all naval shipyards do not result in the intentional discharge of an
liquid effluent.  However, there were occasions, primarily in the early 1960's, when measu
levels of radioactivity were discharged with liquid effluent.  In all cases, effluent rele
than permitted under the then current limits imposed by state and federal agencies. 
      The United States Environmental Protection Agency Office of Radiation Programs has 
performed monitoring of the water, plant life, aquatic life, and sediment in the vicinity 
Sound Naval Shipyard.  The purpose of the survey was to determine if operations related to
Navy nuclear warship activities resulted in releases of radionuclides which could contribu
significant population exposure or contamination of the environment.  "Radiological Survey
Facilities on Puget Sound" (Lloyd and Blanchard 1989) discusses the most recent Environmen
Protection Agency monitoring data.  Pertinent conclusions are as follows: 
      1. "A trace amount of cobalt-60 (0.04 pCi/g+/-0.01 pCi/g) was detected in one sedime
         sample at PSNS.  All other radioactivity detected in the 80 sediment samples is a
         to naturally occurring radionuclides or fallout from past nuclear weapons tests a
         Chernobyl reactor accident in 1986." 
      2. "Results of core sampling did not indicate any previous deposit of cobalt-60 in t



         sediment." 
  
      3. "Water samples contained no detectable levels of radioactivity other than those o
         ring naturally." 
      4. "External gamma-ray measurements did not detect any increased radiation exposure 
         the public above natural background levels." 
      5. "Based on the current radiological surveys, shipyard and nuclear-powered warship
         operations have resulted in no increases in radioactivity that would result in ma
         population exposure or contamination of the environment." 
      Environmental monitoring is conducted by the shipyard.  The results of this monitori
program corroborate the Environmental Protection Agency's conclusions. 

4.1.1.9 Ecological Resources 

4.1.1.9.1 Terrestrial Ecology. 

Vegetation and wildlife on Puget Sound Naval Shipyard are 
limited to "open spaces," noncontiguous, undeveloped areas which comprise approximately 46
of the entire Bremerton Naval Complex (Navy 1991a).  Most of these areas have been previou
disturbed and are currently landscaped with native and ornamental trees and shrubs. 
      Tree species include Douglas fir (Pseudotsuga menziesii), vine maple (Acer circinatu
leaf maple (Acer macrophyllum), western red cedar (Thuja plicata), madrone (Arbutus menzie
western hemlock (Tsuga heterophylla).  There are various types of thick underbrush present
salal (Gaultheria shallon), sword fern (Polystichum sp.), Oregon grape (Berberis nervosa),
rhododendron (Rhododendron spp.) (Navy 1986). 
      Because of its location on the Pacific flyway, Puget Sound exhibits a diverse avifau
an influx of seasonal migrants.  Many of the migrants, particularly waterfowl, remain and 
in the sound because of the mild climate, abundance of bays and coves, and the availabilit
Due to the extensive industrial nature of the shipyard, its resident bird community is cha
"urban species."  Resident bird species include Stellar's jay (Cyanocitta stelleri), starl
vulgaris), flicker (Colaptes spp.), American crow (Corvus brachyrhynchos), black-capped ch
(Parus atricapillus), goldfinch (Spinus tristis), pigeon (Columba fasciata), robin (Turdus
golden-crowned kinglet (Regulus satrapa), evening grosbeak (Hesperiphona vespertina), and
ring-necked pheasant (Phasianus colchicus) (Navy 1986).  In addition, numerous glaucous-wi
gulls (Larus glaucescens) inhabit the waterfront areas. 
      Although abundant mammal populations originally existed in the Puget Sound area, the
current populations of mammals at the shipyard are extremely limited.  The only mammals cu
reported at the shipyard are gray squirrels (Sciurus griseus), mice, and shrews (Navy 1990
      With few exceptions, reptiles and amphibians are not particularly abundant in the Pu
area.  The lack of suitable habitat restricts the population of reptiles and amphibians at
garter snakes, salamanders, newts, and frogs (Navy 1990a). 
      No environmental concerns associated with vegetation or wildlife have been identifie
shipyard. 

4.1.1.9.2 Wetlands. 

There are no freshwater wetlands on the shipyard.  There are no streams, 
rivers, ponds, or lakes located on the shipyard (Navy 1986).  The majority of the shipyard
developed and covered with an impervious surface.  The shipyard does own 338 acres of wate
(deep-water tidal property) along the waterfront. 

4.1.1.9.3 Aquatic Ecology. 

Salt marsh and brackish marsh communities formerly existed along 
much of the shoreline of Puget Sound.  For a number of years, these areas were perceived a
wastelands and thousands of acres were diked, drained, and reclaimed. 
      The original landform of the shipyard has been greatly altered to accommodate its co
development.  Projects have increased the usable land by filling in the marsh area in the 
corner and by extending the shoreline with quaywalls and landfill.  The shoreside of the s
consists primarily of riprap, concrete bulkheads, and old wooden piers.  Marine vegetation
shipyard shoreline consists primarily of sea lettuce (Ulva lactuca), rockweed (Fuchus dist
debris of algae that have been dislodged from their subtidal moorings and carried inshore.
no waterfront areas at the shipyard that have clam beds, eelgrass, kelp beds, or similar h



(Navy 1986). 
      Resident fish populations inhabiting the shipyard intertidal shoreline include sculp
(Cottidae), surf perch (Embiotocidae), and flatfish (Pleuronectidae).  Migratory fish spec
Pacific salmon (Oncorhynchus spp.), sea-run cutthroat trout (Oncorhynchus clarki), Pacific
(Microgadus proximus), Pacific cod (Gadus macrocephalus), Pacific herring (Clupea harengus
pallasii), rockfish (Sebastes spp.), and two or three species of migratory smelt (Osmerida
(Navy 1986).  There is near-shore migration of juvenile salmon and other fish species annu
March 15 to June 15.  Herring mill in the vicinity of the shipyard from January 20 through
(Navy 1991a).  No recreational or commercial fishing is allowed within the confines of the

4.1.1.9.4 Endangered and Threatened Species. 

As required under Section 7 of the Endangered 
Species Act of 1973, the responsible agency of a major federal action must conduct a biolo
assessment to identify any endangered or threatened species which are likely to be affecte
action.  The United States Fish and Wildlife Service had previously provided a list of end
threatened species that may be in the Bremerton area (Navy 1991a).  The list included one 
the bald eagle (Haliaeetus leucocephalus).  Wintering bald eagles may occur in the Bremert
from about October 31 through March 31. 
      Bald eagles are regularly seen along most of the inland waters of Puget Sound.  Eagl
active during the day and feed on a variety of animals (preferring fish or waterfowl) and 
They nest and rest most often in conifers, choosing large, open-crowned trees near water 
(Navy 1991a).  Eagles are capable of tolerating a certain amount of intrusion and change; 
they tend to seek privacy for rearing their young. 
      Although no eagles have been reported nesting on the shipyard, there are several act
within 1 mile of the shipyard (Navy 1991a).  Trees suitable for perching and roosting are 
non-industrialized area at the shipyard, but not near the waterfront.  Bald eagles may fee
Sinclair Inlet anywhere and at any time.  It is not likely that eagles feed on fish near t
a regular basis because of the high level of human activity and the variability of fish po
Eagles in this area feed primarily on seagulls and other birds (Navy 1991a). 
      Marine mammals are afforded full federal protection under the Marine Mammal Protec-
tion 
Act of 1972.  Pinnipeds (seals and sea lions) and cetaceans (whales, dolphins, and porpois
regularly or occasionally are found in central Puget Sound include the Pacific harbor seal
vitulina), California sea lion (Zalophus californianus), killer whale (Ordinus orca), Dall
(Phocoenoides dalli), and harbor porpoise (Phocoena phocoena) (Navy 1991a). 
      The National Marine Fisheries Service had previously provided a list of endangered a
threatened species under its jurisdiction that may occur in Puget Sound waters in support 
Programmatic Environmental Impact Statement Fast Combat Support Ship (AOE-6 Class) U.S. We
Coast Homeporting Program" (Navy 1991a).  The list included two endangered mammals, the gr
whale (Eschrichtius robustus) and the humpback whale (Megaptera novaeangliae); one threate
mammal, the Steller sea lion (Eumetopias jubatus); and one endangered turtle, the leatherb
turtle (Dermochelys coriacea). 
      None of the sensitive, threatened, or endangered species are represented in the aqua
the shipyard (Navy 1991a). 

4.1.1.10 Noise 

     Puget Sound Naval Shipyard is an existing industrial-type environment characterized b
from truck and auto traffic; ship loading cranes and related diesel-powered equipment; and
continuously operating transmission lines for steam, fuel, water, and related compressors 
and other liquids.  In addition, new construction of buildings, reconstruction and rehabil
activities for streets, buildings, parking lots, and ships all contribute to an industrial
Primary noise sources are located along the naval shore support facilities (piers and asso
land-side facilities) and are dampened to the residential areas by the hills adjacent to t
area. 

4.1.1.11 Traffic and Transportation 

      Primary regional land access to the Seattle/Tacoma/Bremerton area is achieved via tw
interstate highways, I-90 and I-5. 
Major transportation corridors in Kitsap County are based upon a 
network of state routes.  The county's municipalities and population centers are accessed 



Routes (SR) 104, 303, 304, 305, and 308.  The major thoroughfare in south Kitsap County is
which runs south from Bremerton to Tacoma and connects with I-5 in Tacoma. 
      Bremerton's primary access routes include SR 3, which is a major north-south thoroug
that travels through western Bremerton; SR 303, which originates within Bremerton as Warre
Avenue and continues through eastern Bremerton to Silverdale; SR 304, which travels throug
Bremerton as Callow Avenue, Burwell Street, and Washington Avenue; Kitsap Way, which turns
6th Street within the city; 11th Street, which provides local east-west circulation; and W
Montgomery, and Naval avenues, which provide local north-south circulation.  The proposed 
Bremerton Connector is a road-widening project that will improve accessibility to downtown
Bremerton from SR 3 and SR 16. 
      Kitsap Transit provides transportation service to various areas of Kitsap County inc
population centers, ferry docks, and other activity centers, through a Public Transit Bene
In addition, tours and charters are available locally through Cascade Trailways which also
twice daily scheduled run to Tacoma.  Taxi service is also available throughout the Kitsap
area. 
      Bremerton National Airport, used for general aviation, is the largest of three airfi
in Kitsap County and is located near SR 3 south of Bremerton.  The other two airfields in 
are Port Orchard Airport and Apex Airpark near Silverdale. 
      Two ferry systems provide services to the Bremerton area.  The Washington State Ferr
System provides numerous daily runs from Bremerton, Kingston, Bainbridge Island, and South
to the Seattle area.  There is also a state ferry run in the northern part of the county c
Kingston to Edmonds, Washington, north of Seattle.  In addition to the cross sound service
by the Washington State Ferry System, Horluck Transportation Company runs a passenger-only
service connecting downtown Port Orchard to Bremerton. 
      Burlington Northern Railroad provides scheduled and on-demand freight rail service t
number of locations in the southern and central portions of Kitsap County.  A Navy-owned s
from Shelton, Washington, provides additional rail service to the shipyard and Bangor Nava
Submarine Base. 
      Naval spent nuclear fuel has been removed from Navy nuclear-powered ships and transp
to the Idaho National Engineering Laboratory Expended Core Facility (ECF) for examination 
evaluation as a routine part of their operating cycle.  Starting in 1962, the naval spent 
originating at Pearl Harbor Naval Shipyard was transported by ocean vessel to Puget Sound 
Shipyard for subsequent rail shipment to ECF.  From 1962 to the present, a total of 20 nav
nuclear fuel shipments have been made from Pearl Harbor Naval Shipyard to Puget Sound Nava
Shipyard, then on to ECF.  In 1966, Puget Sound Naval Shipyard began removing naval spent
nuclear fuel from Navy nuclear-powered ships and transporting it by rail to ECF.  From 196
present, a total of 115 shipments of naval spent nuclear fuel originating at Puget Sound N
Shipyard have been made to ECF.  Attachment A provides a list of the spent nuclear fuel sh
made to date by year and by originating shipyard.  Attachment A also contains detailed des
of the shipping containers used for naval spent nuclear fuel shipments from shipyards. 
      Puget Sound Naval Shipyard has 23 miles of railroad tracks, 8 piers, 4 mooring sites
large dry docks. 

4.1.1.12 Occupational and Public Health and Safety 

4.1.1.12.1 Occupational Radiological Health and Safety. The Navy has well established and 

effective Occupational Safety, Health, and Occupational Medicine programs at all of its sh
regard to radiological aspects of these programs, the Naval Nuclear Propulsion Program pol
reduce to as low as reasonably achievable the external exposure to personnel from ionizing
associated with naval nuclear propulsion plants.  These stringent controls on minimizing o
radiation exposure have been successful.  No civilian or military personnel at Navy sites 
exceeded the federal accumulated radiation exposure limit which allows 5 rem exposure for 
of age beyond age 18.  Since 1967, no person has exceeded the federal limit which allows u
3 rem per quarter year and since 1980, no one has received more than 2 rem per year from r
associated with naval nuclear propulsion plants.  The average occupational exposure of eac
monitored at all shipyards is 0.26 rem per year.  The average lifetime accumulated radiati
from radiation associated with naval nuclear propulsion plants for all shipyard personnel 
monitored is 1.2 rem. (NNPP 1994a)  This corresponds to the likelihood of a cancer fatalit
2083. 
      The Navy's policy on occupational exposure from internal radioactivity is to prevent
exposure to personnel from internal radioactivity.  The limits invoked to achieve this obj
one-tenth of the levels allowed by federal regulations for radiation workers.  As a result
policy, no civilian or military personnel at shipyards have ever received more than one-te



federal annual occupational exposure limit from internal radiation exposure caused by radi
associated with naval nuclear propulsion plants. 
      For work operations involving the potential for spreading radioactive contamination,
ments are used to prevent personnel contamination or generation of airborne radioactivity.
controls for contamination are so strict that precautions sometimes have had to be taken t
tracking contamination from fallout and natural sources into radiological areas because th
tion control limits used in these areas were well below the levels of fallout and natural 
occurring outside in the general public areas.  A basic requirement of contamination contr
monitoring all personnel leaving any area where radioactive contamination could possibly o
Workers are trained to survey themselves (i.e., frisk), and their performance is checked b
radiological control personnel.  Frisking of the entire body is required, normally using s
held survey instruments.  Major work facilities are equipped with portable monitors, which
in lieu of hand-held friskers.  These stringent controls to protect the workers and the pu
contamination have proven effective in the past. 
      In 1991, researchers from Johns Hopkins University, Baltimore, Maryland, completed a
comprehensive epidemiological study of the health of workers at the six naval shipyards an
private shipyards that service the Navy's nuclear-powered ships (Matanoski 1991).  This in
study evaluated a population of 70,730 civilian workers over a period from 1957, beginning
first overhaul of the first nuclear-powered submarine, USS NAUTILUS, through 1981, to dete
whether there was an excess risk of leukemia or other cancers associated with exposure to 
of gamma radiation.  
      The Johns Hopkins study found no evidence to conclude that the health of people invo
work on U.S. naval nuclear-powered ships has been adversely affected by exposure to low le
radiation incidental to this work.  Additional studies are planned to investigate the obse
update the shipyard study with data beyond 1981. 
      The radiation exposure during normal operations at each shipyard for workers who hav
radiation levels monitored is determined based on the annual radiation exposure of 0.26 mr
worker for all shipyards based on Naval Nuclear Propulsion Program Report NT-94-2 (NNPP 19
The total number of shipyard personnel monitored for radiation exposure associated with th
Nuclear Propulsion Program has been about 164,000. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
transportation workers for all historical shipments is 16.6 person-rem, which statisticall
to 0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation wor
the workers are closer to the shipment for a longer time than any member of the general po
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim
40-year period, or about 0.19 rem per year, which is within DOE standards for occupational
exposed individuals.  The radiation exposures to workers correspond to much less than one 
cancer, which means that it is unlikely that there have been any past health impacts due t
historical shipments of naval spent nuclear fuel over the entire history of such shipments

4.1.1.12.2 Occupational Non-radiological Health and Safety. 

The shipyard has an 
occupational health/preventive medicine unit and a branch clinic (industrial dispensary) w
by Naval Hospital Bremerton.  Personnel may also be taken to Harrison Memorial Hospital as
needed. 
      The shipyard maintains two fire stations with approximately 50 personnel.  The shipy
fire department that is fully equipped for structural and industrial firefighting and haza
spill response. 
      The shipyard has a security force of approximately 177 personnel providing law enfor
services, emergency services, security clearances, and parking and traffic control for the
Naval Complex. 
      In the non-radiological Occupational Safety, Health, and Occupational Medicine area,
Navy complies with the Occupational Safety and Health Administration regulations.  The Nav
is to maintain a safe and healthful work environment at all naval facilities.  Due to the 
of work at these facilities, there is a potential for certain employees to be exposed to p
chemical hazards.  These employees are routinely monitored during work and receive medical
surveillance for physical hazards such as exposure to high noise levels or heat stress.  I
employees are monitored for their exposure to chemical hazards such as organic solvents, l
asbestos, etc., and where appropriate are placed into medical surveil- 
lance programs for these chemical 
hazards. 



      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 

4.1.1.12.3 Public Radiological Health and Safety. 

In order to quantify the exposures resulting 
from normal shipyard radiological releases to the general public, detailed analyses were p
based on very conservative estimates of radioisotopic releases since releases began.  Atta
provides detailed annual release values used in the analyses. 
      The GENII computer code (Napier et al. 1988) was used to calculate exposures to huma
beings due to the estimated radionuclide releases from normal operations at the shipyards.
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from stored fuel.  The population data used to calculate 
exposures were taken from 1990 census data provided by the U.S. Census Bureau.  Meteorolog
were obtained as described in Attachment F. 
      The hypothetical exposures calculated in Attachment F for the period 1995 through 20
adjusted from an annual basis (1995) to the historical basis by multiplying by 38 years an
of 1.7 to take into consideration variations in the number of ships and operations. 
      The calculated accumulated exposures through 1995 to the general population within 5
of the site (about 3 million people) are 1.3 person-rem.  To provide perspective, the expo
received due to natural radiation sources through 1995 are approximately 34 million person
based on 0.3 rem per person per year. 
      The results of environmental monitoring as described in Naval Nuclear Propulsion Pro
Report NT-94-1 show that Naval Nuclear Propulsion Program activities had no distinguishabl
on normal background radiation levels at site perimeters (NNPP 1994b). 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities. 
      All of the radiation exposures to the general population correspond to much less tha
incident cancer, which means that it is unlikely that there has been any past health impac
public due to all historical shipments of naval spent nuclear fuel over the entire history
shipments. 

4.1.1.12.4 Public Non-radiological Health and Safety. 

Kitsap County has two hospitals, 
Harrison Memorial Hospital in East Bremerton and the Naval Hospital Bremerton. 
      Fire protection in Kitsap County is administered by local fire departments and fire 
The Bremerton Fire Department has three stations.  Police protection services in Kitsap Co
provided by the County Sheriff's Office, the city of Bremerton, and other local jurisdicti
mutual aid. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact to the public due to all historical shipments of naval spent nuclear fuel over the 
of such shipments. 

4.1.1.13 Utilities and Energy 

      Public water systems supply the majority of Kitsap County's water requirements. 
  Wells are 
the primary source of water for outlying areas.  The Bremerton watershed, located in the G
Mountain area, is the largest single source for the city of Bremerton.  A dam on the Union
provides the water storage reservoir.  Freshwater is received at the shipyard from the cit



Bremerton public water supply.  A saltwater system is used at the piers and dry docks for
firefighting, flushing, and cooling of ship systems.  Refer to Section 4.1.1.8 for further
water resources. 
      The Bonneville Power Administration and the Puget Sound Power and Light Company 
provide electrical service to Kitsap County.  Rates for electrical power are relatively lo
close proximity of hydroelectric facilities.  The shipyard steam plant provides emergency 
service, as well as steam. 
      A limited industrial natural gas distribution system exists in the east end of the c
majority of the military support area in the west end of the shipyard has been converted t
gas.  Natural gas is used industrially, since most of the buildings are heated by steam.  
shop, foundry, and pipe shops are the largest users of gas.  The only natural gas space he
industrial area is in the foundry (Navy 1991a). 
      Shipyard freshwater usage is approximately 676 million gallons annually. 
      Electricity usage is about 247,000 megawatt hours annually. 

4.1.1.14 Materials and Waste Management 

     All of Bremerton's sewage is treated by the Bremerton Wastewater Utility at the Charl
Water Treatment Plant, located at the intersection of State Routes 3 and 304. 
This plant was 
completed in 1985 to provide secondary treatment.  Navy ships produce sewage which is tran
to the city of Bremerton's Water Treatment Plant.  Berthed ships generally have on-board p
discharge their sewage into the piers' sewage lines.  In some cases, portable pumps are ut
and pressurize. 
      Most of the solid waste produced by the shipyard is hauled by a private contractor t
privately owned Olympic View landfill.  Miscellaneous acid and alkaline cleaning solution
(concentrated liquid) is collected, stored on base, and eventually shipped to hazardous wa
storage and disposal facilities.  Solid and liquid chemical wastes are collected, characte
packaged, and labeled at the shipyard, then turned over to a contractor for disposal.  A f
Manchester Fuel Department provides for the collection and recycling of oily wastes, sludg
bilge waters (Navy 1991a). 
      Solid radioactive waste materials are packaged in strong, tight containers, shielded
necessary, and shipped to burial sites licensed by the U.S. Nuclear Regulatory Commission 
under agreement with the U.S. Nuclear Regulatory Commission.  Shipyards and other shore fa
are not permitted to dispose of radioactive solid wastes by burial on their own sites.  Du
approximately 851 cubic yards of routine low-level radioactive waste containing 59 curies 
shipped from the shipyard for burial. 
      Waste which is both radioactive and chemically hazardous is regulated under both the
Energy Act and the Resource Conservation and Recovery Act (RCRA) as "mixed waste."  Within
Naval Nuclear Propulsion Program, concerted efforts are taken to avoid commingling radioac
chemically hazardous substances so as to minimize the potential for generation of mixed wa
example, these efforts include avoiding the use of acetone solvents, lead-based paints, le
in disposal containers, and chemical paint removers.  Radioactive wastes, including those 
chemically hazardous substances, are handled in accordance with long-standing Program radi
requirements.  Such handling includes solidification to immobilize the radioactivity, sepa
radioactive and chemically hazardous substances, removal of liquids from solids, and other
techniques.  A determination is then made as to whether the resulting waste is hazardous. 
of Program efforts to avoid the use of chemically hazardous substances in radiological wor
activities typically generate only a few hundred cubic feet of mixed waste each year.  Thi
amount of mixed waste, along with limited amounts of mixed waste from Program work conduct
prior to 1987, will be stored pending the licensing of commercial treatment and disposal f
      Since the complex contains so much pavement, surface drainage is required.  An exten
storm sewer system exists, which is separate from the sanitary sewer system.  The storm se
discharges runoff into Sinclair Inlet through 15 outfalls (Navy 1991a). 

4.1.2 NORFOLK NAVAL SHIPYARD: PORTSMOUTH, VIRGINIA 

4.1.2.1 Overview  

     Norfolk Naval Shipyard is located in the Tidewater region of Virginia as shown on Fig
4.1.2-1.  The shipyard is contiguous with the city of Portsmouth at 36y 49' 5" north latit
17' 38" west longitude.  The shipyard consists of over 1,200 acres and includes over 500 a
tive, industrial, and support structures and 4 miles of shoreline.  Figure 4.1.2-2 provide



map, and Figure 4.1.2-3 provides the site map for the Norfolk Naval Shipyard.  For informa
Figures 4.1.2-4 and 4.1.2-5 show the location and vicinity of Newport News Shipbuilding.  
areas are within 15 miles of the shipyard:  Portsmouth, Chesapeake, Norfolk, Virginia Beac
Hampton and Newport News, and Suffolk.  The cities of Portsmouth to the immediate west, 
Chesapeake to the south, and Norfolk to the north and east surround the shipyard.  The lan
Norfolk is separated from the shipyard proper by the Southern Branch of the Elizabeth Rive
east and by the confluence of the Southern, Eastern, and Western Branches of the Elizabeth
the north. 

4.1.2.2 Land Use  

     Over 95 percent of the land area within the boundaries of the shipyard is covered by
structures or paved with concrete and asphalt.  The shipyard is divided internally into a 
industrial area and a non-industrial area.  All of the piers, dry docks, and work faciliti
ing naval nuclear propulsion plant work are within the controlled industrial area. 
      The surrounding six city areas are a mix of urban, suburban, light industrial, and r
with the land areas dissected by the numerous rivers, creeks, bays, and wetlands. 
      Portsmouth is predominantly urban and suburban.  The two main industries are the shi
and the Portsmouth Marine Terminals, which are cargo shipping terminals operated by Virgin
International Terminals.  There are few undeveloped tracts of land in Portsmouth. 
  Figure 4.1.2-1.  Location of Norfolk Naval Shipyard within Virginia.   Figure 4.1.2-2.  
Elizabeth River.  Downtown Norfolk is about 2.5 miles north-northeast of the shipyard and 
financial, cultural, and educational hub of the Southside area.  Norfolk is primarily urba
suburban with light industrial centers scattered throughout the city.  The Norfolk waterfr
commercial shipyards, coal terminals, various piers for bulk cargo such as gypsum and phos
and the Norfolk Naval Base.  Like Portsmouth, Norfolk has few undeveloped tracts of land.
      The Chesapeake corporate limit adjoins the Norfolk corporate limit just south of the
St. Helena Annex and the Portsmouth corporate limit mid-stream of the Southern Branch of t
Elizabeth River due east of the shipyard.  The majority of the shipyard industrial area is
river from Chesapeake.  The land area immediately along the riverfront is industrial, bulk
terminals, and manufacturing.  Chesapeake is a mixture of suburban and rural areas.  The W
Branch Area adjoins Portsmouth and is primarily suburban with large tracts of undeveloped 
currently used for crops to the south and west.  Greenbriar adjoins Norfolk and is the cen
commercial hub of Chesapeake.  Great Bridge adjoins Virginia Beach and is primarily reside
commercial corridors and regional shopping areas.  The southern part of Chesapeake partial
contains the Great Dismal Swamp and is rural with isolated residential areas scattered thr
region. 
      Virginia Beach is not contiguous with any shipyard property but is within 15 miles. 
Beach adjoins Norfolk and Chesapeake on their eastern borders and fronts the Atlantic Ocea
Cape Henry to the North Carolina state line.  The area between the ocean front resort stri
Norfolk city line has undergone explosive growth over the past 20 years.  The area is prim
residential with several commercial corridors connecting various parts of the city.  A so-
Line" divides the southern agricultural rural area from the developed areas in the norther
Virginia Beach.  This line has moved south in steps over the years in response to increasi
for further development. 
      Hampton and Newport News are adjoining cities lying on a peninsula formed by the Jam
and York rivers.  Newport News Shipbuilding and port facilities for coal and containerized
the major industries.  Although within 15 miles, the peninsula cities have historically be
from the southside cities economically and demographically as well as politically.  This i
changing with the opening of the bridge-tunnel connecting western Tidewater with the penin
Inclusion of the peninsula cities into the Regional Standard Metropolitan Statistical Area
regions demographically.  Land use is primarily suburban with several major commercial cor
dissecting and connecting the two cities.  A downtown area of Newport News sits at the tip
peninsula separated from the James River waterfront by coal terminals and the Newport News
Shipbuilding facilities.  The limited agricultural land is being rapidly supplanted by exp
residential and commercial development. 
      Suffolk is the westernmost of the southside cities.  Suffolk is predominantly rural 
substantial land area under cultivation with peanuts, soybeans, and produce vegetables bei
crops.  Residential areas are scattered but are becoming more numerous as land in Portsmou
Western Branch Area of Chesapeake is developed. 

4.1.2.3 Socioeconomics  

     The shipyard is centrally located in relation to the six city population centers that



Tidewater region.  At the time of the 1990 census, approximately 1.5 million persons resid
50-mile radius of the shipyard.  The six-city metropolitan area houses most of this popula
4.1.2-6 provides a population distribution rose showing the population density and populat
principal centers within 50 miles of the shipyard.  Population data are based on the 1990 
      As of 1993, Norfolk Naval Shipyard employed approximately 8,500 civilian personnel. 
number of military personnel at the shipyard is typically between 2,000 and 3,000 and can 
times up to approximately 15,000. 
      The majority of the labor force that would be employed at the shipyard for construct
operation of the naval spent nuclear fuel area would be expected to reside within about 20
the shipyard.  The total calculated population, labor force, and employment within this re
base year (1995) are presented in Table 4.1.2-1.  Projections of employment and population
years beyond 1995 have not been presented because, as discussed in Section 5, the number o
additional jobs that might be created at the shipyard under any alternative could be small
  Figure 4.1.2-6.  50-mile population distribution around Norfolk Naval Shipyard. Table 4.
Regional Employment   Regional Labor Force   Regional Population  
498,000               533,000                1,138,400 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Norfolk Naval Shipyard, consistent
population data provided in Figure 4.1.2-6. 
      Figure 4.1.2-7 shows the locations of populations which have more than 50 percent mi
members within the 50-mile radius.  Minorities make up approximately 33 percent of the tot
population in this area.  These populations have been identified following an approach dev
the Environmental Protection Agency which, for purposes of environmental justice evaluatio
minority communities as those which have percentages of minorities greater than the averag
region analyzed (EPA 1994). 
      Figure 4.1.2-8 shows the locations of populations which have more than 25 percent of
members living in poverty, reflecting a common definition of low-income communities (EPA 1
The U. S. Census Bureau characterizes persons in poverty as those whose income is less tha
"statistical poverty threshold."  For the 1990 census, this threshold was based on a 1989 
$12,500 per household. 

4.1.2.4 Cultural Resources 

     Founded November 1, 1767 under the British flag, the shipyard pre-dates the United St
Navy Department by 30 years.  The first drydocking in the western hemi- 
sphere occurred at the 
  Figure 4.1.2-7.  Minority population distribution within 50 miles of the Norfolk Naval S
shipyard has been greatly expanded.  Beginning in 1963, the yard was authorized to perform
Nuclear Propulsion Program work. 
      The Naval Shipyard Museum located at the foot of High Street in downtown Portsmouth
contains many historical photographs and drawings, valuable artifacts, and archives of rec
the 226-year history of the shipyard and its close ties to the city of Portsmouth.  This m
to the public and to researchers. 
      No prehistoric archaeological sites have been identified at the Norfolk Naval Shipya
addition, no submerged cultural resources have been recorded in the immediate vicinity of 
shipyard.  There are no Native American properties or ceremonial sites in the areas where 
nuclear fuel would be stored.  In the area where naval spent nuclear fuel would be stored,
no historic sites that are potentially eligible or listed on the National Register of Hist
(NPS 1991).  Due to the historic nature of the shipyard, there might be areas of archaeolo
interest.  In the past, artifacts from the early shipbuilding era have been uncovered duri
tion excavation. 

4.1.2.5 Aesthetic and Scenic Resources  

     The lower Chesapeake Bay - Hampton Roads region is a flat coastal plain with minimal
topographic relief.  The numerous bays, rivers, and creeks that dissect the region provide
various wetlands consisting of saltwater marshes, bogs, and swamps.  The unique ecology of



wetlands provides habitat for numerous indigenous and migratory species of aquatic and avi
wildlife.  Area beaches fronting the Atlantic Ocean from Cape Henry southward and along th
Chesapeake Bay westward from Cape Henry provide both scenic and recreational opportunities
area residents and visitors. 
      The shipyard is centrally located in a highly developed urban area and has an indust
character.  The area within the shipyard where the naval spent nuclear fuel would be store
visual sensitivity since the area is an industrial site.  The original character of the ar
extensively modified in the 300 years that western man has occupied the area. 

4.1.2.6 Geology 

4.1.2.6.1 General Geology (Coch 1971). 

The coastal plain is characterized by a series of marine 
transgressions with extended periods of non-marine erosion and deposition of river sedimen
the surface down to a depth of about 120 feet, the most recent sediments of the Columbia G
occur.  Underlying the Columbia Group is the Yorktown Formation (deposits of fine silt, sa
shells), which, at the location of the shipyard, is about 100 feet thick.  The Calvert For
thickness of about 345 feet, underlays the Yorktown Formation. 
      The Calvert Formation consists of usually consolidated greenish-brown clays, silty c
silicon-based clays over a basic layer of coarse sand.  The Calvert clays form an impermea
hard-packed barrier which limits the vertical migration of shallow groundwater.  This barr
isolates the Columbia and Yorktown regional aquifers from deeper lying aquifers contained 
permeable formations underlying the Calvert.  Extensive studies of the Coastal Plain of Vi
sponsored by the Virginia Division of Mineral Resources have been conducted and published 
various bulletins and reports (Teifke and Onuschak 1973; Coch 1971). 

4.1.2.6.2 Geologic Resources. 

There are no unique or economic geological resources in the 
shipyard region.  (Teifke and Onuschak 1973; Coch 1971) 

4.1.2.6.3 Seismic and Volcanic Hazards. 

Seismic risk related to structural damage may be 
represented in the United States by a relative scale of 0 through 4, with Zone 0 not expec
encounter damage and Zone 4 expected to encounter the greatest seismic risk.  The Norfolk 
Shipyard is located in Zone 1.  (UBC 1991)  No volcanic hazards exist.  The Uniform Buildi
seismic classification provides a means for a comparable assessment of the seismic hazard 
alternate sites.  If the Record of Decision identifies this site for the interim storage o
fuel, then a detailed seismic evaluation would be conducted.  More detailed information re
design basis considerations for storage of naval spent nuclear fuel at the shipyard is pre
Attachment D. 

4.1.2.7 Air Resources 

4.1.2.7.1 Climate and Meteorology. 

The Tidewater area is nearly surrounded by water with 
Chesapeake Bay to the north, Hampton Roads to the west, and the Atlantic Ocean to the east
area contains numerous bays and is traversed by several rivers and creeks.  The climate of
is essentially marine.  The land is level and low with an average elevation of 13 feet abo
      Based on the 1951 through 1980 period, the average first occurrence of 32 degrees Fa
is November 17 and the average last occurrence is March 23.  Temperatures of above 100 deg
are infrequent and below zero temperatures are almost nonexistent.  The proximity to the s
water modifies the invading air masses.  Summer winds are predominantly from the south and
southwest, pulling large amounts of moisture up from the Gulf of Mexico.  During the summe
months, afternoon thunderstorms due to daytime heating of the near surface air are very co
Large areas of high pressure frequently stall just east of the southern coast.  These "Ber
can lead to extended periods of hot, humid weather with very little precipitation other th
thunderstorms.  Thunderstorms occasionally spawn isolated tornadic activity throughout the
Although locally destructive, the tornados move through the area rapidly along with storm 



      Precipitation is distributed fairly evenly throughout the year and totals about 43 i
average.  Snowfall is usually light and is frequently gone within 24 hours.  Large accumul
occur but are infrequent.  July and August are generally the wettest months due to thunder
while November and December are the dryest.  Average monthly precipitation is 3.5 inches. 
weather can begin as early as March but more frequently occurs in April.  This is a transi
period between winter and summer weather patterns.  During the spring, summer-like days, r
snow, and cold-humid weather can and frequently do occur during the same week.  Mild weath
the fall usually extends through Thanksgiving. 
      Winter climate is primarily determined by the latitude of the upper level jet stream
steers eastwardly moving arctic air masses.  Usually, winters are mild with alternating pe
and warm weather.  Winter rains are frequent due to the frontal boundaries formed from low
storm cells to the north and moisture-laden Gulf air moved into the area by a high-pressur
the south.  North to northeast winds predominate during the winter months.  Northeast wind
affect the Atlantic Coast from the Carolinas northward.  Strong northeast winds and heavy 
cause localized flooding of low-lying areas.  Since the Chesapeake Bay is shallow, a stron
wind can move large amounts of water from the north end of the bay southward.  When this e
water level is combined with a high tide, flooding occurs.  Added to this is the heavy rai
poor drainage due to the low elevation.  High tide levels 6 to 8 feet above normal are exp
during major northeast winds along with major beach erosion from Cape Henry to Cape Hatter

4.1.2.7.2 Air Quality. 

An area can be designated by the Environmental Protection Agency as 
having air quality that is better than defined by the National Ambient Air Quality Standar
(attainment) or as exceeding one or more of those standards (nonattainment for one or more
pollutants).  The Code of Federal Regulations, Title 40, Part 81, states that the Air Qual
Region, in which the shipyard is located, is in marginal nonattainment for ozone and is be
national standards for total suspended particulate matter and SO2.  The area has no specif
tion for carbon monoxide and NO2.  The nearest Class I Area is the Swanquarter National Wi
Area, approximately 161 kilometers (100 miles) from the shipyard. 

4.1.2.7.3 Existing Radiological Conditions. 

Radiological facilities at all naval shipyards are 
designed to ensure that there are no uncontrolled discharges of radioactivity in airborne 
Radiological controls are exercised to preclude exposure of working personnel to airborne 
activity exceeding federal limits.  Air exhausted from radiological work facilities is pas
high-efficiency particulate air filters and monitored during discharges.  The annual airbo
radioactivity emissions from the shipyards do not result in any measurable radiation expos
general public.  Calculations of site radioactive airborne emissions for 1992 have been pe
described in Attachment F.  These calculations have shown that emissions of radionuclides 
shipyard result in an effective dose equivalent of less than 0.1 mrem per year to any memb
general public. 

4.1.2.8 Water Resources 

4.1.2.8.1 Surface Water. 

Hampton Roads is a relatively wide body of water formed by the 
confluence of the James, Elizabeth, and Nansemond Rivers.  It connects on the east with th
Chesapeake Bay.  The natural depth of the main part of Hampton Roads ranges from 20 to 80 
however, the harbor shoals to less than 10 feet toward shore.  Two channels are maintained
of 40 feet by dredging.  The currents in Hampton Roads are influenced considerably by the 
have a velocity of 0.5 m/sec. 
      The Elizabeth River is the most downriver tributary of the James River.  The Elizabe
system is comprised of a main stem, running from Sewell's Point and Craney Island to Town 
Pinner Points, plus four tributary arms:  the Lafayette River and the Eastern, Western, an
Branches. 
      Deep navigation channels are maintained from Hampton Roads up the main stem and 
Southern Branch of the Elizabeth River.  Project depths decrease from 45 feet at the mouth
between the Norfolk Naval Shipyard and Newton Creek.  The channels in the Eastern and West
Branch and Lafayette River are maintained at 25 feet, 14 feet, and 8 feet, respectively. 
      The Southern Branch of the Elizabeth River is an estuarine body of water in which ti



action brings about a mixing of salt and fresh water.  This portion of the river is a slow
heavily sediment-laden body of water.  The movement of the water is affected by the narrow
the channel and the influence of tidal action. 
      Located along the river banks and in the surrounding territory are extensive and imp
naval bases and docking facilities, pleasant exurbs and yacht clubs, dry docks and interna
shipping terminals, the commercial centers of Norfolk and Portsmouth, relatively quiet rur
and the Great Dismal Swamp. 
      Neither the Southern Branch of the Elizabeth River, nor the Hampton Roads Harbor, is
commercially.  Within these waterbodies, it has been established by the Virginia Departmen
Health that it shall be unlawful for any person, firm, or corporation to take shellfish fr
condemned areas for any reason. 
      Norfolk Naval Shipyard is located on the Southern Branch of the Elizabeth River in a
industrialized area of the city of Portsmouth, Virginia, 8 miles upstream from the conflue
James and Elizabeth Rivers.  The Southern Branch is a deep-water river which provides acce
heavy industry (i.e., ship repairs, gas and oil distribution, etc.) in the vicinity of the
addition, the Southern Branch is a major north-south part of the Army Corp of Engineers In
Waterway System. 
      The Southern Branch is brackish and is not a source of drinking water.  The Southern
of the Elizabeth River-Naval Shipyard waterbody extends from Jones and Paradise Creeks to 
Downtown Tunnel (Route 264).  Shellfish condemnations impact 429 acres.  This condemnation
due to historical sediment toxic contamination, and the potential for pollutants of fecal 
bacteria (Virginia WCB 1992a).  Sixteen industrial facilities discharge to the Southern Br
Elizabeth River main stem and tributaries.  Surveys of finfish in the Elizabeth River (pri
Southern Branch) show obvious signs of stress and/or disease, especially among those speci
to the contaminated bottom sediments.  Many fish have external lesions, fin erosion, infla
and cataracts. 
      The bottom sediments of the Elizabeth River are highly contaminated with a variety o
organic and inorganic compounds at several locations (Virginia WCB 1992a).  The majority o
contamination problems occur in the highly industrialized Southern Branch.  Of particular 
among the synthetic organic compounds found in the Southern Branch of the Elizabeth are 
polynuclear aromatic hydrocarbons (PAH's).  They are long-lived, and many are mutagenic an
carcinogenic.  PAH's are found in a variety of sources including creosote, coal tar, coal 
fly and bottom ash from coal-fired boilers, roofing tar, asphalt oil, petroleum oil, bilge
diesel soot, and wood stove soot.  One source of this class of compounds in the Elizabeth 
been attributed to the wood-preserving facilities, which have been in operation along the 
Branch since the early 1900's. 
      The James River-Hampton Roads waterbody encompasses the James River mainstem and 
tributaries from Old Point Comfort to Willoughby Spit (northern border) to the west side o
Island (eastern border), west to Barrel Point (southern border), and north to Boat Harbor,
River, and Mill Creek.  Shellfish condemnations impact 17,281 acres (Virginia WCB 1992a). 
condemnation is due to historical toxic contamination, and the potential for fecal colifor
pollution.  This portion of the James River mainstem receives additional discharges from 1
at least half of which are seafood preparation waste discharges. 
      Surrounding the Nansemond River watershed are seven lakes (Lake Kilby, Lake Cahoon,
Lake Meade, Speights Run Lake, Lake Prince, Lake Burnt Mills, and Western Branch Reservoir
which are used as public water supply sources for the surrounding cities.  Lake Taylor, lo
city of Norfolk, is the closest lake and is approximately 7 miles from Norfolk Naval Shipy
other lakes are approximately 20 miles to the west of the shipyard. 
      The Flood Insurance Rate Map (FIRM COMMUNITY-PANEL No. 515529 0060 B) shows 
that most of the Norfolk Naval Shipyard, including the location considered for the interim
naval spent nuclear fuel, is in the 100-year floodplain.  However, the location considered
spent nuclear fuel is not in a high-hazard area (as defined by Title 10, Part 1022 of The 
Federal Regulations for floodplains) which is an area where frequent flooding occurs. 

4.1.2.8.2 Groundwater. 

Shallow groundwater underlies the whole region.  Designated as the 
Columbia aquifer, it is composed primarily of sediments that were deposited up to 1.7 to 2
years ago as channel fill and river or ocean terraces.  The aquifer is composed of interbe
sand, silt, and clay and is unconfined throughout the region.  The saturated thickness of 
aquifer is about 80 feet in the Tidewater area. 
      A consolidated layer of silty clay underlies the water table and separates it from t
Formation.  In general, water flow within the Columbia aquifer is from the topographic hig
topographic lows.  This flow distribution is modified locally by the pumping of wells, dew



borrow pits, and by the upper contours of the Yorktown Formation.  As a result, the depth 
wells can vary drastically in only a few hundred yards. 
      Underlying the Columbia aquifer are seven distinct aquifers that originate east of t
and progressively deepen as they proceed eastward.  The names of the aquifers and their ap
depths at the location of the shipyard are shown in Table 4.1.2-2. 
      The material confining the individual aquifers thickens from west to east so that th
leakage between aquifers due to gravity or artesian pressure differentials decreases eastw
Yorktown-Eastover aquifer is both confined and unconfined, depending on location, and cons
fine to coarse sand interbedded with clay, shell, and sandy clay.  The formation thickness
100 feet in the vicinity of the shipyard.  Where the aquifer is unconfined, it is a major 
recharge to both the water table aquifer and to underlying confined flow systems. 
Table 4.1.2-2.  Aquifers that underlie the Columbia aquifer. 
    Aquifer                                   Depth Below Sea Level (ft)  
    Yorktown - Eastover                             Sea Level 
    Chickahominy - Piney Point                        200 
    Aquia                                             400 
    Brightseat                                        500 
    Upper Potomac                                     750 
    Middle Potomac                                    900 
    Lower Potomac                                    >1500 
      Artesian pressure existing in the confined portions of the Yorktown aquifer causes a
vertical leakage from the Yorktown aquifer into the water table aquifer.  In the vicinity 
shipyard, the thickness of the confining layer is about 80 feet.  The confining layer cons
blue-gray to green-gray clay interbedded with massive silty clay, fine sand, and chalky sh
fragments. 
      The Yorktown aquifer is a major source of domestic, commercial, and light industrial
Yields are reported to range from 20 to 250 gallons per minute.  This aquifer is the usual
drinking and domestic consumption water for those localities within the region not served 
municipal water systems.  The groundwater aquifers have been extensively monitored and res
published in numerous papers, bulletins, and reports (Siudyla et al. 1981; USGS 1990).  Gr
quality is monitored by several state agencies and boards with annual reports submitted to
and Congress (Virginia WCB 1992b). 
      Since the underlying layers slope downward from west to east, the flow of groundwate
vicinity of the shipyard generally trends from west to east, with localized modifications 
described. 
      Rivers and creeks bound the shipyard on the immediate east and south.  The confluenc
Southern, Eastern, and Western Branches of the Elizabeth River occurs about 1.5 miles nort
shipyard.  These stream beds are below sea level and thus intercept the water table aquife
      Where an aquifer is interfaced with surface streams or impoundments, the net flow wi
aquifer is toward the surface water.  In the case of the shipyard, the water table aquifer
on three sides (N, E, S) by a surface stream.  This confines any contaminant infiltrating 
aquifer to the area of and immediately adjacent to the shipyard property.  With a net east
to gravity, any contaminant infiltrating from the shipyard area would percolate through th
into the water table under the shipyard and be intercepted by bounding surface waters. 

4.1.2.8.3 Existing Radiological Conditions. 

The normal activities associated with current naval 
nuclear operations at all naval shipyards do not result in the intentional discharge of an
liquid effluent.  However, there were occasions, primarily in the early 1960's, when measu
levels of radioactivity were discharged with liquid effluent.  In all cases, effluent rele
than permitted under the then current limits imposed by state and federal agencies. 
      The United States Environmental Protection Agency Office of Radiation Programs has 
performed monitoring of the water, plant life, aquatic life, and sediment in the vicinity 
Naval Shipyard.  The purpose of the survey was to determine if operations related to U.S. 
nuclear warship activities resulted in releases of radionuclides which could contribute to
population exposure or contamination of the environment.  "Radiological Surveys of the Nor
Naval Station, the Norfolk Naval Shipyard, and Newport News Shipbuilding" (Sensintaffar an
Blanchard 1988) discusses the most recent Environmental Protection Agency monitoring data.
Pertinent conclusions are as follows: 
      1. "The trace amounts of cobalt-60 measured in the harbor sediments are significantl
         than observed during the 1968 survey and exist about 5 inches beneath the surface
         sediment, indicating that no detectable cobalt-60 has been deposited in the sedim
         since the 1968 survey. 



      2. In addition to cobalt-60, only radionuclides of natural origin plus trace amounts
         cesium-137 from previous nuclear weapons testing were detected in any of the harb
         sediment samples. 
      3. No tritium or gamma-ray emitters, other than those occurring naturally, were dete
         harbor water, or samples of sediment, water, and vegetation collected from public
      4. Drinking water samples contained no detectable levels of radioactivity other than
         occurring naturally. 
      5. The shoreline gamma-ray surveys failed to detect any elevated exposure levels exc
         one location where the levels are attributed to the naturally occurring radionucl
         exist in granite rock. 
      6. The levels and locations of radioactivity identified and the limited media in whi
         found show that operations related to nuclear-powered warship activities resulted
         discernible adverse effects on public health or the environment." 
      Environmental monitoring is conducted by the shipyard.  The results of this monitori
program corroborate the Environmental Protection Agency's conclusions. 

4.1.2.9 Ecological Resources 

4.1.2.9.1 Terrestrial Ecology. 

The shipyard area is highly developed and its surface is about 
95% covered with impervious materials.  The few green areas are outside the controlled ind
area and have been extensively graded.  Landscaping consists primarily of turf grasses and
trees.  The oldest growth areas are in the vicinity of the Shipyard Commander's residence 
Park.  Appendix B of the "Land Management Plan for Norfolk Naval Shipyard" (NFEC 1991) lis
those plants known to or likely to occur on the shipyard or its annexes. 
      The shipyard bird population consists of urban species commonly found in southeaster
Virginia.  These species include pigeons, jays, robins, finches, chickadees, starlings, fl
blackbirds, grackles, cowbirds, chimney swifts, martins, mocking birds, cardinals, herons,
terns, and several species of gulls.  There are few mammals that inhabit the shipyard and 
populations are limited.  Squirrels and other rodents common to developed areas are observ
      The shipyard offers little refuge for reptiles and amphibians.  Non-poisonous garter
and the occasional black snake are found in vegetated areas and in warehouse structures.  
newts, salamanders, and other semi-aquatic reptiles can be found in wet areas where suitab
and habitat exists.  Sightings are infrequent due to the dispersed habitat locations and t
number of suitable sites. 
      The Tidewater area is part of the Mid-Atlantic flyway.  Migratory species pass throu
area or over-winter in the numerous bays, sounds, creeks, and wetlands that occur in the r
During migratory periods and over the winter, more than a hundred species of water fowl ha
observed in the region.  Since there is no suitable habitat or forage areas on the shipyar
appearance of migrating species is rare. 

4.1.2.9.2 Wetlands. 

There are no freshwater wetlands on the main shipyard site where naval 
spent nuclear fuel would be stored.  The majority of the shipyard is developed and covered
impervious surface.  National Wetlands Inventory Maps (DOI 1986) show a number of estuarin
wetlands along the banks of Paradise, Blows, and St. Juliens Creeks.  There are no remaini
wetlands along the western shoreline of the Southern Branch from its mouth to Paradise Cre
(Silberhorn and Dewing 1989).  The total wetland area along Paradise Creek is, according t
reference, about 422 acres. 
      Blows Creek wetlands occur along the Southern Branch and encompass about 2.54 acres.
St. Juliens Creek tidal marshes are subdivided into eight locations and total about 52 acr
(Silberhorn and Dewing 1991). 

4.1.2.9.3 Aquatic Ecology. 

The majority of the shipyard property is located on land that has 
been filled to raise its elevation above the level of the river.  The shipyard shoreline c
concrete bulkheads and finger piers built on concrete pilings.  Wooden wharfs and quays ha
replaced over the years with concrete structures.  Marine vegetation along the shipyard wa
limited to red and green algae.  As reported in Section 4.1.2.8.1, the marine life in the 
Branch is limited due to the pollution in the river from sewage treatment plants and river



industries.  There is no commercial fishing and only limited sport fishing in the Southern
the contiguous shipyard waters, there is no fishing due to a security buffer zone and beca
heavy traffic along the river. 
      Estuarine wetland ecology is principally vegetative and consists of Saltmarsh Cord g
Reed grass.  The abundance of Reed grass in these areas is indicative of disturbed wetland
 
been filled or are impacted by overloads of upland sediment. 
      Herring gulls, several species of terns, brown pelicans, egrets, herons, cormorants,
migratory bird species common along the Atlantic flyway take refuge in or feed on riverine
marshland environments and biota. 
      The waters adjoining the shipyard are frequently dredged to maintain the depth along
piers, at the entrance to dry docks, and in the turning basin.  The periodic removal of si
limits the habitat of benthic organisms common in other parts of the lower bay and tributa

4.1.2.9.4 Endangered and Threatened Species. 

There are no critical habitats as defined in 
50CFR424.02 within the 15-mile tidal influence area.  Several federally designated threate
endangered (E) species have been identified as existing in the vicinity.  The exact locati
habitats could not be located; however, surveys of the area have not identified any habita
property.  The U.S. Fish and Wildlife Service lists the following species as endangered or
in the South Hampton Roads area from Suffolk eastward (DOI 1990). 
      1. Loggerhead turtle (T) 
      2. Bald eagle (E) 
      3. Peregrine falcon (E) 
      4. Piping plover (T) 
      5. Red-cockaded woodpecker (E) 
      6. Eastern cougar (E) 
      7. Dismal Swamp southeastern shrew (T) 
      8. Northeastern beach tiger beetle (T) 
      No state rare, threatened, or endangered species exist within the 15-mile tidal infl
(Buhlmann and Ludwig 1992). 
      There are no marine mammals that are routinely found within the lower Chesapeake Bay
its tributaries.  Manatees and Atlantic Bottlenose dolphins occasionally appear in the bay
Hampton Roads; however, their presence is transient.  Stranding and grounding of pods of m
whales and dolphins as well as carcasses of dead animals occasionally appear along Atlanti
from Virginia's Eastern Shore to the North Carolina Outer Banks but sightings of whales in
or near the ocean shore are rare. 
      Various oceanic turtles may nest along the sandy beaches surrounding the Chesapeake 
and Outer Banks.  The highly developed regions along the Elizabeth River do not provide su
nesting sites for these marine reptiles. 

4.1.2.10 Noise 

      Norfolk Naval Shipyard is an existing industrial-type environment characterized by n
truck and auto traffic; yard cranes and related internal combustion engine powered equipme
operating transmission lines for steam, air, and water along with associated pumps and com
The eastern shoreline of the Southern Branch contains private shipyards, manufacturing pla
bulk material handling and storage terminals.  These activities, along with Norfolk Naval 
add to the ambient noise levels of the river corridor. 
      Intervening structures and distance separate adjacent residential areas to the south
immediately west of the shipyard from the waterfront ship repair activities and thus atten
generated by those activities. 

4.1.2.11 Traffic and Transportation 

      Within the city of Portsmouth, three main corridors, High Street, Portsmouth Bouleva
George Washington Highway serve as access to suburban commercial and residential areas. 
The 
Downtown and Midtown tunnels link Portsmouth and Norfolk and join via connecting arteries 
regional interstate highway network consisting of I-64, I-262, I-464, and I-664.  I-64 cro
Hampton Roads while I-664 crosses the lower James River linking the southside cities to Ne
News and Hampton on the peninsula.  The bridge-tunnels allow the unimpeded flow of the lar



commercial ships and warships through Hampton Roads. 
      Tidewater Regional Transit provides bus services throughout Portsmouth and Norfolk. 
limited public transportation is available in Chesapeake and Virginia Beach. 
      The Norfolk International Airport provides commercial scheduled passenger and cargo 
service to major connecting hubs.  Most private and general aviation not operating from No
International operate from airports in Chesapeake, Suffolk, and Virginia Beach. 
      A passenger ferry across the Elizabeth River connects the Portsmouth downtown area w
Waterside Berths on the Norfolk side.  This ferry service is primarily designed for touris
recreational passengers rather than commuter service. 
      Norfolk Southern and CSX corporations operate extensive networks of rail transportat
freight and bulk cargo.  Norfolk and Newport News are the nation's largest terminals for c
and, along with Portsmouth, have a large capacity for containerized and bulk cargos.  Line
by CSX and Norfolk Southern subsidiaries serve the shipyard at the north and south ends, S
and St. Juliens Creek annexes. 
      Naval spent nuclear fuel has been removed from Navy nuclear-powered ships and transp
to the Idaho National Engineering Laboratory Expended Core Facility (ECF) for examination 
evaluation as a routine part of their operating cycle.  Naval spent nuclear fuel shipments
Naval Shipyard to ECF were initiated in 1965.  Since that time, 10 shipments of naval spen
fuel originating at Norfolk Naval Shipyard have been made to ECF.  The naval spent nuclear
shipped by rail.  Attachment A provides a list of these shipments made to date by year.  A
A also contains detailed descriptions of the shipping containers used for naval spent nucl
shipments from shipyards. 
      Norfolk Naval Shipyard has 30 miles of paved roads, 19 miles of railroad tracks, and
docks. 

4.1.2.12 Occupational and Public Health and Safety 

4.1.2.12.1 Occupational Radiological Health and Safety. The Navy has well established and 

effective Occupational Safety, Health, and Occupational Medicine programs at all of its sh
regard to radiological aspects of these programs, the Naval Nuclear Propulsion Program pol
reduce to as low as reasonably achievable the external exposure to personnel from ionizing
associated with naval nuclear propulsion plants.  These stringent controls on minimizing o
radiation exposure have been successful.  No civilian or military personnel at Navy sites 
exceeded the federal accumulated radiation exposure limit which allows 5 rem exposure for 
of age beyond age 18.  Since 1967, no person has exceeded the federal limit which allows u
3 rem per quarter year and since 1980, no one has received more than 2 rem per year from r
associated with naval nuclear propulsion plants.  The average occupational exposure of eac
monitored at all shipyards is 0.26 rem per year.  The average lifetime accumulated radiati
from radiation associated with naval nuclear propulsion plants for all shipyard personnel 
monitored is 1.2 rem. (NNPP 1994a)  This corresponds to the likelihood of a cancer fatalit
2083. 
      The Navy's policy on occupational exposure from internal radioactivity is to prevent
exposure to personnel from internal radioactivity.  The limits invoked to achieve this obj
one-tenth of the levels allowed by federal regulations for radiation workers.  As a result
policy, no civilian or military personnel at shipyards have ever received more than one-te
federal annual occupational exposure limit from internal radiation exposure caused by radi
associated with naval nuclear propulsion plants. 
      For work operations involving the potential for spreading radioactive contamination,
ments are used to prevent personnel contamination or generation of airborne radioactivity.
controls for contamination are so strict that precautions sometimes have had to be taken t
tracking contamination from fallout and natural sources into radiological areas because th
tion control limits used in these areas were well below the levels of fallout and natural 
occurring outside in the general public areas.  A basic requirement of contamination contr
monitoring all personnel leaving any area where radioactive contamination could possibly o
Workers are trained to survey themselves (i.e., frisk), and their performance is checked b
cal control personnel.  Frisking of the entire body is required, normally using sensitive 
survey instruments.  Major work facilities are equipped with portable monitors, which are 
of hand-held friskers.  These stringent controls to protect the workers and the public fro
tion have proven effective in the past. 
      In 1991, researchers from Johns Hopkins University, Baltimore, Maryland, completed a
comprehensive epidemiological study of the health of workers at the six naval shipyards an
private shipyards that service the Navy's nuclear-powered ships (Matanoski 1991).  This in
study evaluated a population of 70,730 civilian workers over a period from 1957, beginning



first overhaul of the first nuclear-powered submarine, USS NAUTILUS, through 1981, to dete
whether there was an excess risk of leukemia or other cancers associated with exposure to 
of gamma radiation. 
      The Johns Hopkins study found no evidence to conclude that the health of people invo
work on U.S. naval nuclear-powered ships has been adversely affected by exposure to low le
radiation incidental to this work.  Additional studies are planned to investigate the obse
tions and update the shipyard study with data beyond 1981. 
      The radiation exposure during normal operations at each shipyard for workers who hav
radiation levels monitored is determined based on the annual radiation exposure of 0.26 mr
worker for all shipyards based on Naval Nuclear Propulsion Program Report NT-94-2 (NNPP 19
The total number of shipyard personnel monitored for radiation exposure associated with th
Nuclear Propulsion Program has been about 164,000. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
tation workers for all historical shipments is 16.6 person-rem, which statistically corres
0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation worker
the workers are closer to the shipment for a longer time than any member of the general po
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim
40-year period, or about 0.19 rem per year, which is within DOE standards for occupational
exposed individuals.  The radiation exposures to workers correspond to much less than one 
cancer, which means that it is unlikely that there have been any past health impacts due t
historical shipments of naval spent nuclear fuel over the entire history of such shipments

4.1.2.12.2 Occupational Non-radiological Health and Safety. 

In the non-radiological 
Occupational Safety, Health, and Occupational Medicine area, the Navy complies with the Oc
tional Safety and Health Administration Regulations.  The Navy policy is to maintain a saf
healthful work environment at all naval facilities.  Due to the varied nature of work at t
there is a potential for certain employees to be exposed to physical and chemical hazards.
employees are routinely monitored during work and receive medical surveillance for physica
such as exposure to high noise levels or heat stress.  In addition, employees are monitore
exposure to chemical hazards such as organic solvents, lead, asbestos, etc., and where app
placed into medical surveillance programs for these chemical hazards. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 
      The shipyard has an occupational health/preventive medicine unit and a branch clinic
(industrial dispensary).  Personnel may also be taken to Portsmouth Naval Hospital and Por
General Hospital as needed. 
      The shipyard maintains two fire stations with approximately 60 personnel.  The fire 
ment is fully equipped for structural and industrial firefighting and hazardous material s
      The shipyard security force has approximately 100 personnel providing law enforcemen
services, emergency services, security clearances, and parking and traffic control for the
Naval Shipyard Complex. 
      Relative to social services, military personnel receive assistance through various p
Portsmouth Naval Hospital and the Navy's Morale Welfare and Recreation Department. 

4.1.2.12.3 Public Radiological Health and Safety. 

In order to quantify the exposures resulting 
from normal shipyard radiological releases to the general public, detailed analyses were p
based on conservative estimates of radioisotopic releases since releases began.  Attachmen
detailed annual release values used in the analyses. 
      The GENII computer code (Napier et al. 1988) was used to calculate exposures to huma
beings due to the estimated radionuclide releases from normal operations at the shipyards.
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from stored fuel.  The population data used to calculate 



exposures were taken from 1990 census data provided by the U.S. Census Bureau.  Meteorolog
were obtained as described in Attachment F. 
      The hypothetical exposures calculated in Attachment F for the period 1995 through 20
adjusted from an annual basis (1995) to the historical basis by multiplying by 38 years an
of 1.7 to take into consideration variations in the number of ships and operations. 
      The calculated accumulated exposures through 1995 to the general population within 5
of the site (about 1.5 million people) are 3.9 person-rem.  To provide perspective, the ex
received due to natural radiation sources through 1995 are approximately 18 million person
based on 0.3 rem per person per year. 
      The results of environmental monitoring as described in Naval Nuclear Propulsion Pro
Report NT-94-1 show that Naval Nuclear Propulsion Program activities had no distinguishabl
on normal background radiation levels at site perimeters (NNPP 1994b). 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities. 
      All of the radiation exposures to the general population correspond to much less tha
incident cancer, which means that it is unlikely that there has been any past health impac
public due to all historical shipments of naval spent nuclear fuel over the entire history
shipments. 

4.1.2.12.4 Public Non-radiological Health and Safety. 

Portsmouth has three hospitals:  
Portsmouth General Hospital, Maryview Hospital, and Portsmouth Naval Hospital. 
      Fire protection in Portsmouth is administered by local fire departments and fire dis
Portsmouth Fire Department has nine stations.  Police protection services are provided by 
Portsmouth. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact to the public due to all historical shipments of naval spent nuclear fuel over the 
of such shipments. 

4.1.2.13 Utilities and Energy 

      The shipyard purchases all of its water from the city of Portsmouth. 
  Section 4.1.2.8.1 
describes the sources of public water supplies for the region.  A saltwater system is prov
and dry docks for cooling supplies to ship systems and for fire and flushing mains. 
      Shipyard and ship sewage effluents are discharged to the Hampton Roads sanitation di
mains via the Portsmouth sewer system.  Sewage treatment plants along the Southern Branch 
lower James River receive and treat sewage from surrounding cities. 
      Electricity is purchased from Virginia Power Company transmission grids and is obtai
from the Refuse Derived Fuel Plant located just south of the shipyard and operated by the 
ern Public Service Authority.  During periods of low demand, the Refuse Derived Fuel Plant
electricity to Virginia Power.  The Refuse Derived Fuel Plant also provides yard steam for
and space heating. 
      Natural gas serves six buildings within the shipyard.  Industrial uses include forgi
tempering furnaces, various ovens and torches, laboratory burners, and cooking appliances 
cafeteria.  This gas is purchased from Commonwealth Gas Company which serves the Portsmout
area. 
      Shipyard freshwater usage is approximately 823 million gallons annually. 
      Electricity usage is about 20,000 megawatt hours annually. 

4.1.2.14 Materials and Waste Management 

     Solid waste generated by the shipyard is collected by a private contractor. 
 Metals are 
segregated on-site in specially marked dumpsters to be recycled by the Defense Marketing a
Reutilization Office.  Solid burnable waste is transferred to the Southeastern Public Serv



where it is either compacted into fuel blocks for use in the Refuse Derived Fuel Plant or 
at a regional landfill located in Suffolk.  Once turned over, the Southeastern Public Serv
determines the final disposition depending on the regional waste volume inventory at the f
adjacent to the shipyard. 
      The Refuse Derived Fuel Plant provides electricity and steam to the shipyard and can
power to the Virginia Power grid when excess capacity exists. 
      Liquid chemical wastes are collected, characterized, packaged, and labeled by the sh
then turned over to a licensed contractor for disposal. 
      Solid radioactive waste materials are packaged in strong, tight containers, shielded
necessary, and shipped to burial sites licensed by the U.S. Nuclear Regulatory Commission 
under agreement with the U.S. Nuclear Regulatory Commission.  Shipyards and other shore fa
are not permitted to dispose of radioactive solid wastes by burial on their own sites.  Du
approximately 1333 cubic yards of routine low-level radioactive waste containing 15 curies
shipped from the shipyard for burial. 
      Waste which is both radioactive and chemically hazardous is regulated under both the
Energy Act and the Resource Conservation and Recovery Act (RCRA) as "mixed waste."  Within
Naval Nuclear Propulsion Program, concerted efforts are taken to avoid commingling radioac
chemically hazardous substances so as to minimize the potential for generation of mixed wa
example, these efforts include avoiding the use of acetone solvents, lead-based paints, le
in disposal containers, and chemical paint removers.  Radioactive wastes, including those 
chemically hazardous substances, are handled in accordance with long-standing Program radi
requirements.  Such handling includes solidification to immobilize the radioactivity, sepa
radioactive and chemically hazardous substances, removal of liquids from solids, and other
techniques.  A determination is then made as to whether the resulting waste is hazardous. 
of Program efforts to avoid the use of chemically hazardous substances in radiological wor
activities typically generate only a few hundred cubic feet of mixed waste each year.  Thi
amount of mixed waste, along with limited amounts of mixed waste from Program work conduct
prior to 1987, will be stored pending the licensing of commer- 
cial treatment and disposal facilities. 
      An extensive storm drain system exists on the shipyard to remove the runoff from pre
tion.  Outfalls empty into the Southern Branch, Paradise Creek, and St. Juliens Creek.  Ab
outfalls serving the shipyard property have been mapped and located. 

4.1.3 PORTSMOUTH NAVAL SHIPYARD: KITTERY, MAINE 

4.1.3.1 Overview 

      Portsmouth Naval Shipyard is located in York County, in the southeast corner of Main
shown on Figure 4.1.3-1.  The Portsmouth Naval Shipyard is located in Portsmouth Harbor, t
estuary of the Piscataqua River.  This river flows between the states of Maine and New Ham
The shipyard is located on Seavey Island near the mouth of the river and is separated from
Portsmouth, New Hampshire, by the main channel of the Piscataqua River and from Kittery, M
by a back channel.  Access to the shipyard is provided by two bridges from the Kittery sho

4.1.3-2 provides a shipyard site map. 

      Seavey Island has an area of 278 acres.  The center reference point on the island is
70y44'22" longitude and 43y04'56" latitude.  The Portsmouth Harbor and its tributaries are
extensively for fishing, lobstering, and recreational boating.  The port of Portsmouth is 
importing salt and petroleum products, as well as exporting a variety of products, such as
lumber.  

4.1.3.2 Land Use 

      At the mouth of the Piscataqua River, several creeks and the river converge and mix 
Atlantic Ocean.  The shipyard has been developed over time by filling in between five smal
and building a rock causeway to the approximately 5-acre undeveloped Clarks Island. 
      To the north, across the back channel, is the predominantly low-density residential 
of Kittery, Maine.  Kittery's land along the river and back channel is virtually all desig
residential use.  The exceptions are two commercial areas located on Badgers Island and at
intersection of Routes 103 and 236 and several public use areas consisting of playgrounds 
The main commercial land use area is located along Route 1 and the Route 1 bypass.  Most o
Kittery's land further north is undeveloped due to natural constraints.  The developable l



primarily designated for low-density residential use. 
  Figure 4.1.3-1.  Location of Portsmouth Naval Shipyard within New Hampshire and Maine. 
Castle in the state of New Hampshire.  Portsmouth's waterfront is nearly fully developed a
played an important role in the growth and prosperity of Portsmouth since it was settled a
Strawberry Banke in 1623.  Today there are areas of commercial, industrial, residential, a
public/semi-public land use along the river. 
      Further inland, Portsmouth has large undeveloped land areas.  Development on some of
land is constrained by wetlands and other natural factors; however, there still remains mu
to accommodate future development. 
      Directly south of the shipyard is a large body of estuarine water containing several
islands.  These islands are either undeveloped or have low-density housing. 
      The town of New Castle is predominantly developed with housing and is the location o
Coast Guard Station.  Other land uses on the island town include commercial, public, and s
land. 

4.1.3.3 Socioeconomics 

      Portsmouth Naval Shipyard is located in the small town of Kittery, Maine, a region o
England that consists predominantly of small rural towns. 
      Portsmouth, New Hampshire is the closest urban municipality to the shipyard.  With a
population of about 22,300, it is also the largest municipality in the area.  Other larger
within the area include Sanford and Biddeford in Maine and Rochester and Dover in New Hamp
They have populations of approximately 20,500, 20,700, 26,600, and 25,000, respectively.  
Maine has a population of about 64,400.  This major southern Maine urban center is located
miles north of the shipyard.  Also, the city of Boston, Massachusetts, with a population o
574,300, is located approximately 50 miles south of the shipyard.  Figure 4.1.3-3 provides
population distribution rose centered on the shipyard and covering a 50-mile radius. 
  Figure 4.1.3-3.  50-mile population distribution around Portsmouth Naval Shipyard. The o
On the Maine side of the Piscataqua River, the increase in population in York County from 
1990 was 24,848 which was a 17.8% increase.  On the New Hampshire side of the river, the 
municipalities within Rockingham County gained in population through the 1980 to 1990 deca
There was a gain of 55,500 people or about a 29.2% increase. 
      Portsmouth Naval Shipyard is located within the "seacoast region" which is defined b
job centers.  Each center includes the smaller communities adjacent to them. 
      The seacoast region is made up of the Portsmouth, Exeter-Epping, Hampton, Dover-Some
worth, and Rochester centers in New Hampshire and the Kittery and Biddeford centers in Mai
      Historically, the economy of the seacoast region has been based on manufacturing.  T
shoes, and marine vessels were for many years the most important products of the region. 
Shipbuilding and ship repair, primarily at Portsmouth Naval Shipyard, have maintained a do
role in the economy.  Textiles and shoe manufacturing have declined over the past 30 years
been supplemented in part by plastics, electronics, and metals industries.  The wages paid
employers are low relative to those paid at the shipyard.  On balance, the seacoast region
experienced consistent declines in manufacturing employment in recent years. 
      Non-manufacturing employment, especially in the trade and service sectors, is increa
The Hampton, Portsmouth, Kittery, and Biddeford job centers have experienced economic grow
vacation resorts.  Communities close to Massachusetts such as Hampton and Exeter-Epping, h
grown as part of the Boston metropolitan area. 
      The city of Portsmouth is the seacoast region's trade and cultural center and a majo
tion market for points in northern New England. 
      The generally healthy state of Portsmouth's economy is reflected by its excellent em
situation.  As of July 1993, the unemployment rate was just 3.4% compared to the national 
of 6.9%.  The civilian labor force in the Portsmouth labor market area numbered 14,600 in 
1993. 
      The majority of the labor force that would be employed at the shipyard for construct
operation of the naval spent nuclear fuel area would be expected to reside within about 20
the shipyard.  The calculated total population, labor force, and employment within this re
base year (1995) are presented in Table 4.1.3-1.  Projections of employment and population
years beyond 1995 have not been presented because, as discussed in Section 5, the number o
additional jobs that might be created at the shipyard under any alternative could be small
Table 4.1.3-1.  Regional employment factors at Portsmouth Naval Shipyard. 
Regional Employment   Regional Labor Force   Regional Population  
115,230               121,550                258,900 
      Portsmouth has the distinction of being the only natural deep-water harbor between B
and Portland, making it a major factor in New England seaborne commerce.  Modern year-roun



facilities, an established Foreign Trade Zone, and reliable container ship service are all
      The chief commodities transported through the port are petroleum products which comp
over 90 percent of the marine commerce shipped.  Large quantities of limestone (gypsum) an
are also received.  The chief products shipped out of Portsmouth are petroleum products an
scrap.  Commercial fishing in the area represents a multi-million dollar industry. 
      As of 1994, the region's largest employer, with approximately 4900 employees, was 
Portsmouth Naval Shipyard.  The shipyard is the largest employer in the states of Maine an
Hampshire.  The 1993 payroll amounted to $228 million. 
      Other contributing factors to the region's economic development include Pease Develo
Authority in Newington, the University of New Hampshire in Durham, and the New Hampshire 
Vocational/Technical College in Stratham. 
      The Kittery-York labor market area in York County had 86,165 people in the civilian 
force as of July 1993 and an unemployment rate of 2.3% for July 1993.  The majority of the
labor force was employed in non-farm related jobs including manufacturing, transportation 
utilities, wholesale and retail trade, finances, services, and government. 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Portsmouth Naval Shipyard, consist
the population data provided in Figure 4.1.3-3. 
      Figure 4.1.3-4 shows the locations of populations in which minority membership excee
average within the 50-mile radius by more than 20 percentage points and populations which 
more than 50 percent minority members.  These populations have been identified following a
approach developed by the Environmental Protection Agency which, for purposes of environme
justice evaluation, defines minority communities as those which have percentages of minori
than the average in the region analyzed (EPA 1994). 
      Figure 4.1.3-5 shows the locations of populations which have more than 25 percent of
members living in poverty, reflecting a common definition of low-income communities (EPA 1
The U. S. Census Bureau characterizes persons in poverty as those whose income is less tha
"statistical poverty threshold."  For the 1990 census, this threshold was based on a 1989 
$12,500 per household. 

4.1.3.4 Cultural Resources 

     The Portsmouth-Kittery area has been part of the country's history since its very beg
Many structures and sites from the late seventeenth, eighteenth, and nineteenth centuries 
survived within the framework of new development over the years, especially in the city of
Portsmouth.  Considered as a group, these preserved structures and sites constitute an aes
cultural, and educational resource, and a heritage with increasing value to future generat
Portsmouth-Kittery vicinity. 
  Figure 4.1.3-4.  Minority population distribution within 50 miles of the Portsmouth Nava
      On November 17, 1977, the National Park Service, Department of the Interior, entered
Portsmouth Naval Shipyard Historic District on the National Register of Historic Places.  
includes 54 acres of land, and 59 buildings and structures.  The shipyard qualified for th
Status because of its shipbuilding and repair function throughout the history of the Unite
unique industrial site, and its historical and architecturally interesting buildings.  Fro
colonial period to the present day, this shipbuilding and repair site served first, the Br
government, later, the revolutionary colonies, and finally, the United States through the 
steam, and atomic power.  Portsmouth Naval Shipyard represents one of the country's earlie
complete industrial operations.  (Navy 1993a) 
      There are no known cultural resources in the area of the site where naval spent nucl
would be stored.  Due to the historic nature of the shipyard, there might be areas of arch
interest.  In the past, artifacts from the early shipbuilding era have been uncovered duri
construction excavation. 

4.1.3.5 Aesthetic and Scenic Resources 

      The majority of the 303 acres (278 acres on the shipyard, 25 in Admiralty Village) t
up the Portsmouth Naval Shipyard is considered industrial use land.  Although there are no



figures on the breakdown of land classifications, it is estimated that over 75% of the are
by either buildings or pavement.  The area within the shipyard where naval spent nuclear f
be stored has low visual sensitivity since the area is an industrial site.  Improved groun
shipyard include the parade grounds, athletic fields and various lawns dispersed throughou
improved grounds include several small picnic areas on the shipyard, the Jamaica Island Fa
Recreation area, and the isolated grassy areas on the fringe of the streets and sidewalks.
areas of unimproved grounds (includes all other unpaved acreage not classified as improved
improved) include the two freshwater ponds and the small beach front on what was once Jama
Island.  Because Admiralty Village is a housing facility, what little open space remained 
development was utilized for recreational purposes (e.g., tennis courts) or landscaped to 
aesthetic value. 

4.1.3.6 Geology 

4.1.3.6.1 General Geology. 

Portsmouth Naval Shipyard is located on Seavey Island in the 
Seaboard Lowland Section of the New England Province.  This section has a low, undulating
topography with low hills that are either bedrock with a light veneer of rocks or sediment
glaciers, or marine clay. 
      The general area near Portsmouth Naval Shipyard is relatively flat, rising gradually
foothills of the White Mountains and dissected by numerous streams and rivers that have, f
example, carved gorges 20 to 100 feet deep in the granite hills of the Mount Agamenticus-O
area.  What remains of the mountain range in the southern and western portions of the area
scattered and isolated, high, smooth, weathered rock hills. 
      The thickness of the overburden of loose materials varies from 0 to 200 feet over th
with 80% of the area having less than 50 feet depth to bedrock.  A predominant characteris
soil in the area is the presence of the groundwater table near or at the surface.  (Navy 1

4.1.3.6.2 Geologic Resources. 

The physical geography of the general area near the Portsmouth 
Naval Shipyard is characterized by bedrock prominences surrounded by and dissected by inle
stream courses of the Piscataqua River.  Seavey Island, itself a rock knob, is one of thes
bedrock outcrops.  The bedrock of Seavey Island is almost entirely the Kittery formation, 
grained, lime-silicate material consisting of chalky sandstone formed under heat and press
siltstone, and gray sandstone shale from approximately 400 million years ago.  (Navy 1984)
      There are no economic geologic resources at the shipyard. 

4.1.3.6.3 Seismic and Volcanic Hazards. 

Seismic risk related to structural damage may be 
represented in the United States by a relative scale of 0 through 4, with Zone 0 not expec
encounter damage and Zone 4 expected to encounter the greatest seismic risk.  The shipyard
located in Zone 2A according to the "Uniform Building Code" (UBC 1991).  No volcanic hazar
exist.  The Uniform Building Code seismic classification provides a means for a comparable
assessment of the seismic hazard between the alternate sites.  If the Record of Decision i
site for the interim storage of naval spent fuel, then a detailed seismic evaluation would
More detailed information regarding the design basis considerations for storage of naval s
fuel at the shipyard is provided in Attachment D. 
      Numerous small faults are to be seen in all rock units of the region.  Quantitativel
abundance appears to be related to the brittleness of the rock containing them.  Most invo
displacement of a few inches or feet.  Only one was deemed to be sufficiently important to
the geologic map.  This is the Portsmouth fault which forms the Rye-Kittery contact for 
approximately 9 miles.  There are so few outcrops of the fault zone, and these are poor, t
attempt was made to calculate the fault displacement.  It is not known if the fault contin
Piscataqua River and into Southeastern Maine.  (Navy 1993b) 

4.1.3.7 Air Resources 

4.1.3.7.1 Climate and Meteorology. 



The overall climate in the Portsmouth region is charac- 
terized as variable.  Weather conditions can change dramatically over short intervals.  Th
alternating frontal systems on a day-to-day basis, widely ranging daily and annual tempera
overall differences between the same seasons in different years. 
      Although this region is situated in the path of the prevailing westerly winds, the c
experiences a variety of air changes over the course of a year.  These include: cold dry a
from the north, warm land air from the Gulf states, and cool, damp air from the Atlantic O
the combinations of, or switches between, these conditions that generally cause the area's
characteristic weather. 
      Weather conditions, especially temperature, in the Portsmouth general area are moder
its maritime setting.  The average daily temperature ranges from 80yF in July to 13yF in J
February.  Temperatures can fluctuate outside this range, but they are not usually persist
      Precipitation is fairly evenly distributed over the year, with 2.7 to 4.6 inches fal
month for a 42.6-inch annual total.  On the average, there are about 130 days each year ha
than a trace of precipitation.  Most summer precipitation results from showers and, infreq
thunderstorms.  Winter precipitation is generally associated with stormy conditions caused
masses moving up along the coast. 
      The cool Atlantic waters can produce extensive advection fog when warmer moist air i
carried over the cool water.  With any persistent eastern component in the wind direction,
often lies just offshore during the summer can reach the coastline.  This situation is inc
the summer by local sea breezes.  All months of the year have a fairly consistent occurren
Localized and continuous fog was observed at the former Pease Air Force Base an average of
the time and was dense enough to restrict visibility to 1.2 miles (2 kilometers) or less, 
the time. 
      The predominant direction the wind blows from for the Portsmouth Harbor area is a 
combination of the western, southwestern, and southern sectors for a combined total of 36%
time.  Differences in wind characteristics occur on a seasonal basis with west-northwest w
dominating in the winter, and southwest-southeast winds increasing in frequency during spr
summer. 
      The wind speed averages 8.8 miles per hour in the Portsmouth Harbor area.  Speeds gr
than 40 miles per hour, however, can occur any time of the year.  During the winter, incre
speeds are normally caused by the northeast winds moving down the coast, while during the 
high winds are more often associated with thunderstorms of squall lines moving through the
(Navy 1991b) 

4.1.3.7.2 Air Quality. 

A Reasonably Available Control Technology analysis was conducted in 
response to Maine Department of Environmental Protection (DEP) regulations requiring Reaso
Available Control Technology for Volatile Organic Compound (VOC) emission sources, such as
Portsmouth Naval Shipyard, which are located in ozone nonattainment areas.  The Reasonably
Available Control Technology analysis was conducted for point and fugitive sources of VOC
emissions at the shipyard. 
      The shipyard is a large industrial complex that emits VOC emissions from a variety o
sources located throughout the site.  Many of the sources of VOC are small and represent f
losses of emissions.  VOC emissions from these operations are best controlled through the
implementation of good housekeeping practices. 
      It has been determined that current VOC operations at the shipyard meet Reasonably 
Available Control Technology.  Continuation of current practices will ensure that VOC emis
from the shipyard are maintained at or below Reasonably Available Control Technology level
(Navy 1991b) 
      An area can be designated by the Environmental Protection Agency as having air quali
is better than defined by the National Ambient Air Quality Standards (attainment) or as ex
or more of those standards (nonattainment for one or more pollutants).  The Code of Federa
Regulations, Title 40, Part 81, states that the Air Quality Control Region for the shipyar
moderate nonattainment for ozone and is better than national standards for total suspended
matter and SO2.  The area has no specific classification for carbon monoxide and NO2.  The
Class I Area to the shipyard is at the Presidential Range - Dry River Wilderness Area, app
120 kilometers (75 miles) from the shipyard. 

4.1.3.7.3 Existing Radiological Conditions Radiological facilities at all naval shipyards are 

designed to ensure that there are no uncontrolled discharges of radioactivity in airborne 
Radiological controls are exercised to preclude exposure of working personnel to airborne 



exceeding federal limits.  Air exhausted from radiological work facilities is passed throu
high-efficiency particulate air filters and monitored during discharges.  The annual airbo
radioactivity emissions from the shipyards do not result in any measurable radiation expos
general public.  Calculations of site radioactive airborne emissions for 1992 have been pe
described in Attachment F.  These calculations have shown that emissions of radionuclides 
shipyard result in an effective dose equivalent of less than 0.1 mrem per year to any memb
general public. 

4.1.3.8 Water Resources 

4.1.3.8.1 Surface Water. 

A large portion of York County's surface runoff from precipitation is 
drained by coastal basins reaching a short distance inland from the coast.  The system of 
drainage channels used by runoff waters, varying from very small brooks to larger rivers, 
are in a southeasterly direction towards the Atlantic Ocean, but tributaries naturally flo
directions into the larger channels.  The remainder of the area is drained by larger river
basins that reach further inland.  The Saco River basin and the Piscataqua-Salmon Falls Ri
are the largest drainage systems, the Mousam and Kennebunk Rivers being considerably small
each of these drainage basins, surface water is held in swamps, ponds and lakes, both natu
man-made, and by dams for storage, water supply, and development of power. 
      The largest quantities of surface runoff occur during March, April, and May with the
occurring in August and September.  On the average, runoff is approximately 22 inches of t
inches annual precipitation.  The combination of spring rains and snow melt not only serve
increase stream flow, but also tend to replenish groundwater supplies. 
      The Piscataqua River, formed by the confluence of the Cocheco River and the Salmon F
River, flows southeasterly for 13 miles until it enters the ocean at Portsmouth Harbor.  T
miles of the river is tidal.  The river is one of the fastest flowing tidal waterways of a
port in the northeastern United States.  Due to abrupt channel changes and the strengths o
ebb currents, hazardous cross-currents and eddies are found in the main channel passing no
east of Pierce and New Castle Island.  The average current velocity at full strength in th
varies from about 2.6 to 4.0 knots, whereas in the back channels, the velocity varies from
to 2 knots. 
      The tide at Portsmouth occurs twice daily.  The average tidal range from Portsmouth 
is 8.4 feet.  The average mean spring range is 9.7 feet and the average mean tide level is
      New Hampshire and Maine have an agreement to maintain acceptable water quality in th
Piscataqua River and both states regulate their effluent discharges into the river.  The r
designated by the state of New Hampshire as a Class B segment and by the state of Maine as
SB-1.  New Hampshire Class B waters are acceptable for bathing, other recreational purpose
habitat, and public water supply after adequate treatment.  Maine Class SB-1 waters are su
all clean water usages including water contact recreation, fishing, shellfish harvesting a
propagation, and fish and wildlife habitat.  (Navy 1984) 
      The Flood Insurance Rate Map (FIRM COMMUNITY-PANEL No. 230171 0008D) shows 
that the Portsmouth Naval Shipyard is not in a 100 or 500 year floodplain. 

4.1.3.8.2 Groundwater. 

Groundwater reserves constitute an important natural resource and are 
especially important to the more populated communities in the area.  The majority of the p
supply in the area is taken from lakes and rivers, with groundwater providing the remainde
requirements. 
      As much as 35% of the total area of York County is underlain by soils which are gene
adapted to storage and yield of groundwater, but this figure is based only on surface data
localities, marine clays overlie deeper gravels and may represent excellent future sources
favorable groundwater soils are measured to adequate depths, it is quite probable that the
groundwater yield areas will shrink to a few percent of the total land areas.  (Navy 1984)

4.1.3.8.3 Existing Radiological Conditions. 

The normal activities associated with current naval 
nuclear operations at all naval shipyards do not result in the intentional discharge of an
liquid effluent.  However, there were occasions, primarily in the early 1960's, when measu
levels of radioactivity were discharged with liquid effluent.  In all cases, effluent rele



than permitted under the then current limits imposed by state and federal agencies. 
      The United States Environmental Protection Agency Office of Radiation Programs has 
performed monitoring of the water, plant life, aquatic life, and sediment in the vicinity 
Naval Shipyard.  The purpose of the survey was to determine if operations related to U.S. 
nuclear warship activities resulted in releases of radionuclides which could contribute to
population exposure or contamination of the environment.  "Radiological Survey of Portsmou
Shipyard, Kittery, Maine and Environs" (Semler 1991) discusses the most recent Environment
Protection Agency monitoring data.  Pertinent conclusions are as follows: 
      1. "No trace of Co-60 was detected in any samples at Portsmouth Naval Shipyard.  All
         radioactivity detected in the 40 sediment samples is attributed to naturally occu
         radionuclides or fallout from past nuclear weapons testing. 
      2. Results of core sampling did not indicate any previous deposit of Co-60 in the se
      3. The water samples contained no detectable levels of radioactivity. 
      4. All radioactivity detected in the biota samples is attributed to naturally occurr
         radionuclides or fallout. 
      5. External gamma ray measurements did not detect any increased radiation exposure t
         public above natural background levels. 
      6. Based on the survey, it was concluded that current practices regarding nuclear-po
         warship operations have resulted in no increases in radioactivity that would resu
         major exposure or contamination of the environment." 
      Environmental monitoring is conducted by the shipyard.  The results of this monitori
program corroborate the Environmental Protection Agency's conclusions. 

4.1.3.9 Ecological Resources 

4.1.3.9.1 Terrestrial Ecology. 

Portsmouth Naval Shipyard is an isolated land mass that has been 
highly developed.  There is almost no remaining natural habitat in the shipyard area, with
exception being Clarks Island and the surrounding estuary.  Even these areas are not unaff
activities on the shipyard and nearby industry. 
      The estuary around the shipyard could be classified as an intertidal river system wh
supports a subtidal estuary community.  The shoreline is characterized by steep, rocky ban
lying marshlands.  The shipyard mass would probably be classified as a rock outcrop ecosys
characterized by sparse vegetation of low-lying shrubs and herbs with scattered trees.  Th
would be classified as an acidic shoreline outcrop. 
      The vegetation of the shipyard is made up primarily of trees, shrubs, and grasses th
been planted for landscaping purposes.  No naturally occurring species remain at this time
Clarks Island has remained undeveloped, there is much greater diversity.  It supports a va
herbaceous and shrub species including rushes, skunk cabbage, jewelweed, spike grass, swam
azalea, bittersweet, witch hazel, and dogwood.  Several lowland tree species are also grow
island, including red maple, sycamore, willow, and poplar. 
      The fringe marshes along the shore of Admiralty Village and along portions of Clarks
are dominated by two species, cord grass (Spartina alterniflora) and salt hay (Spartina pa
perennial grasses are year-round producers of vital organic matter that is distributed to 
food chain or deposited in the marsh as part of the underlying peat marsh. 
      Another important plant species present within the Piscataqua River and abundant aro
shipyard is Zostera marina, commonly called eel grass.  This submerged marine flowering pl
vital to the health and productivity of the estuary.  It provides habitat essential to the
species such as crabs, fin fish, geese, and ducks.  Eel grass beds are also preferred nurs
lobsters.  Other valuable functions of eel grass beds include:  sediment trapping, bottom 
and water filtration.  This filtration ability also causes eel grass beds to be susceptibl
resulting from excessive wastewater and fertilizer nutrients.  Thus, eel grass is essentia
of the estuary and can also serve as an indicator of unhealthy conditions. 
      The limited amount of vegetation and the highly industrialized nature of the shipyar
severely limit the availability of suitable habitat for most terrestrial species.  There a
mammals on the shipyard, primarily those species that tend to live in close association wi
including:  mice, squirrels, raccoons, and rabbits.  There are white-tailed deer and moose
vicinity of the shipyard.  However, there are no known resident species of deer or moose o
shipyard.  The Navy's 1993 "Natural Resources Management Plan for Portsmouth Naval Shipyar
contains a complete listing of all mammals and reptiles found in the southeastern Maine-Ne
Hampshire region (Navy 1993b). 
      One notable ecological feature of the shipyard is its avian population.  Bird specie
abundant in the region during the months of April and September, coinciding with the migra



seasons.  The most common species in the area are the herring gull, American black duck, 
doublecrested commorant, great blue heron, and American crow.  The most abundant winter mi
species are Canada geese, greater scaup, bufflehead, and common goldeye.  Sea birds in gen
the most abundant, and the year-round species include herring gulls and great black-backed
The commom tern can also be found in large numbers during the late spring and summer.  Osp
have also been known to frequent the area and there is one known nesting pair in the Great
Estuary vicinity.  Appendix V.  . of the Navy's Natural Resources Management Plan contains
complete list of bird species common to the coastal region (Navy 1993b). 
      Clarks Island serves as a safe haven for a multitude of birds.  It is an optimum hab
migratory species in that it has rocky shore, a small beach area, and an inland area of fa
wood and low-lying vegetation.  It would not be unreasonable to expect that during the ear
and fall, Clarks Island would be utilized by a variety of songbird species along with the 
coastal species mentioned above.  (Navy 1993b) 

4.1.3.9.2 Wetlands. 

There are a few isolated marine wetlands in the vicinity of the shipyard and 
a small freshwater wetland on the shipyard.  There are two freshwater ponds on the souther
of the base, which have been characterized as palustrine, unconsolidated bottom, and perma
flooded.  There is a small area on the banks of the larger pond which is characterized as 
scrub shrub, broadleaf deciduous wetland.  There are also two very minute areas southwest 
freshwater ponds which have been characterized as palustrine emergent, persistent, seasona
wetlands.  Two areas of estuarine wetlands are noted.  Along the northeast shoreline, they
classified as intertidal, unconsolidated shore, mud bottom, and regularly flooded.  This s
classification has been given to the northern shoreline of Clarks Island.  Finally, on the
of Clarks Island and on the southwestern corner of the shipyard, there are areas of estuar
aquatic bed, algal, regularly flooded wetlands.  It should be noted that these determinati
based on stereoscopic analysis of aerial photographs and cannot be considered completely a
without ground truthing.  (Navy 1993b) 
      Because natural drainage systems are limited, the shipyard has developed an extensiv
water collection system and a drainage system to control flooding of the freshwater ponds.
collection system eventually drains into the Piscataqua River, as does surface runoff.  (N

4.1.3.9.3 Aquatic Ecology. 

The waters surrounding the Portsmouth Naval Shipyard support a 
vast amount of marine life, from mammals to benthic organisms.  Although the larger mammal
species, like whales and dolphin, are not common to the estuarine waters of the Piscataqua
harbor seals can be seen throughout the Great Bay region in winter and spring.  The estuar
supports a number of commercially and recreationally important fin fish including smelt, w
flounder, Atlantic silversides, alewives, and striped bass.  A more complete list can be f
Appendix V.  . of the Navy's Natural Resources Management Plan (Navy 1993b). 
      These fish species rely heavily on a healthy benthic invertebrate population for sur
Substrate type has a major impact on the number and variety of species that will be found 
particular area.  The areas around the shipyard that have a rocky bottom will be populated
epibenthic organisms.  Sandy or muddy bottoms can support both epibenthic and infaunal org
Some of the more common shellfish species include lobster, softshell clams, and blue muscl
more detailed list of benthic infauna can be found in Appendix V.  . of the Navy's Natural
Management Plan (Navy 1993b). 
      The freshwater ponds on the shipyard also serve as a source of aquatic species.  The
healthy benthic community within this ecosystem as well, including a variety of polychaete
There is an abundance of vegetation in and around the ponds, which provides habitat for fr
fish.  The most abundant fish species at this time is the smallmouth bass (Micropterus dol
which were stocked at one time.  (Navy 1993b) 

4.1.3.9.4 Endangered and Threatened Species. 

In the coastal area from Portland, Maine to 
Portsmouth, New Hampshire, the threatened or endangered species include the Piping Plover,
Tern, Bald Eagle, Peregrine Falcon, Shortnose Sturgeon, and several species of whales and 
turtles.   
      Appendix V.  . of the Navy's Natural Resources Management Plan (Navy 1993b) includes
list of the threatened and endangered species of southeastern Maine and New Hampshire.  Bo



and New Hampshire officials were consulted and have determined that there is no evidence t
that any threatened or endangered species reside on the Portsmouth Naval Shipyard.  Marine
mammals are afforded full federal protection under the Marine Mammal Protection Act of 197
(Navy 1993b). 

4.1.3.10 Noise 

     Portsmouth Naval Shipyard is an existing industrial-type environment characterized by
from truck and auto traffic; ship loading cranes and related diesel-powered equipment; and
continuously operating transmission lines for steam, fuel, water, and related compressors 
and other liquids.  In addition, new construction of buildings, reconstruction and rehabil
activities for streets, buildings, parking lots, and ships all contribute to a pervasively
environment. 

4.1.3.11 Traffic and Transportation 

      The Kittery-Portsmouth area is very accessible to vehicular traffic due to the proxi
Interstate 95. 
The major cities of Boston, Massachusetts and Portland, Maine are approximately one 
hour away.  U.S. Route 1, a primary road, runs parallel to I-95 in a north-south direction
provides good access to the local communities along the seacoast.  Because of the shipyard
on an island in the Piscataqua River, access is restricted to two federally owned bridges.
provide access directly to the shipyard's northern boundary from residential streets in th
Kittery.  The majority of installation oriented traffic traverses five local secondary roa
Avenue, Wenworth Street, and Shapleigh, Whipple, and Rogers Roads.  Walker Avenue is the 
primary access route to Bridge 1 and Whipple Road provides direct access to Bridge 2.  Mos
shipyard generated traffic is funneled from the two major highways, I-95 and U.S. Route 1,
the local roadways and over the bridges. 
      Daily rail service, freight only, is provided to Portsmouth Naval Shipyard by the Bo
Maine Railroad.  The railroad connects Portsmouth with Manchester, New Hampshire; Portland
Maine; and Boston, Massachusetts.  Rail passenger service is available via AMTRAK connecti
Boston. 
      Limited air service is provided at small airports at Eliot and Sanford, Maine, and H
and Rochester, New Hampshire.  Pease Airport provides the opportunity for commuter flights
Logan Airport in Boston, Massachusetts and to other cities.  In addition, Portsmouth is wi
hour travel time by car from major airports at Boston, Massachusetts and Portland, Maine. 
      The Portsmouth Harbor, about 3 nautical miles from deep water of the Atlantic Ocean,
accessible year round via the Piscataqua River channel.  The river channel is 35 feet deep
mean low water and 400 feet wide.  There are about 500 vessel trips each way through the c
each year.  About 150 of these trips involve ships with drafts greater than 18 feet, and m
trips are made by tankers.  A Coast Guard Station is located at New Castle near the harbor
(Navy 1984) 
      Naval spent nuclear fuel has been removed from Navy nuclear-powered ships and transp
to the Idaho National Engineering Laboratory Expended Core Facility (ECF) for examination 
evaluation as a routine part of their operating cycle.  Naval spent nuclear fuel shipments
Portsmouth Naval Shipyard to ECF were initiated in 1959.  Since that time, 43 shipments of
spent nuclear fuel originating at Portsmouth Naval Shipyard have been made to ECF.  The na
spent nuclear fuel was shipped by rail.  Attachment A provides a list of these shipments m
by year.  Attachment A also contains detailed descriptions of the shipping containers used
spent nuclear fuel shipments from shipyards. 

4.1.3.12 Occupational and Public Health and Safety 

4.1.3.12.1 Occupational Radiological Health and Safety. Portsmouth Naval Shipyard and the 

Admiralty Village housing area are physically located in York County, Kittery, Maine on 
government-owned land.  The U.S. Government provides its own police and fire protection on
shipyard, while Kittery provides police and fire protection for the Admiralty Village Hous
(Navy 1984) 
      The Navy has well established and effective Occupational Safety, Health, and Occupat
Medicine programs at all of its shipyards.  In regard to radiological aspects of these pro
Naval Nuclear Propulsion Program policy is to reduce to as low as reasonably achievable th
exposure to personnel from ionizing radiation associated with naval nuclear propulsion pla



stringent controls on minimizing occupational radiation exposure have been successful.  No
military personnel at Navy sites have ever exceeded the federal accumulated radiation expo
which allows 5 rem exposure for each year of age beyond age 18.  Since 1967, no person has
exceeded the federal limit which allows up to 3 rem per quarter year and since 1980, no on
received more than 2 rem per year from radiation associated with naval nuclear propulsion 
The average occupational exposure of each person monitored at all shipyards is 0.26 rem pe
The average lifetime accumulated radiation exposure from radiation associated with naval n
propulsion plants for all shipyard personnel who were monitored is 1.2 rem. (NNPP 1994a)  
corresponds to the likelihood of a cancer fatality of 1 in 2083. 
      The Navy's policy on occupational exposure from internal radioactivity is to prevent
exposure to personnel from internal radioactivity.  The limits invoked to achieve this obj
one-tenth of the levels allowed by federal regulations for radiation workers.  As a result
policy, no civilian or military personnel at shipyards have ever received more than one-te
federal annual occupational exposure limit from internal radiation exposure caused by radi
associated with naval nuclear propulsion plants. 
      For work operations involving the potential for spreading radioactive contamination,
ments are used to prevent personnel contamination or generation of airborne radioactivity.
controls for contamination are so strict that precautions sometimes have had to be taken t
tracking contamination from fallout and natural sources into radiological areas because th
contamination control limits used in these areas were well below the levels of fallout and
contamination occurring outside in the general public areas.  A basic requirement of conta
control is monitoring all personnel leaving any area where radioactive contamination could
occur.  Workers are trained to survey themselves (i.e., frisk), and their performance is c
radiological control personnel.  Frisking of the entire body is required, normally using s
held survey instruments.  Major work facilities are equipped with portable monitors, which
in lieu of hand-held friskers.  These stringent controls to protect the workers and the pu
contamination have proven effective in the past. 
      In 1991, researchers from Johns Hopkins University, Baltimore, Maryland, completed a
comprehensive epidemiological study of the health of workers at the six naval shipyards an
private shipyards that service the Navy's nuclear-powered ships (Matanoski 1991).  This in
study evaluated a population of 70,730 civilian workers over a period from 1957, beginning
first overhaul of the first nuclear-powered submarine, USS NAUTILUS, through 1981, to dete
whether there was an excess risk of leukemia or other cancers associated with exposure to 
of gamma radiation. 
      The Johns Hopkins study found no evidence to conclude that the health of people invo
work on U.S. naval nuclear-powered ships has been adversely affected by exposure to low le
radiation incidental to this work.  Additional studies are planned to investigate the obse
update the shipyard study with data beyond 1981. 
      The radiation exposure during normal operations at each shipyard for workers who hav
radiation levels monitored is determined based on the annual radiation exposure of 0.26 mr
worker for all shipyards based on Naval Nuclear Propulsion Program Report NT-94-2 (NNPP 19
The total number of shipyard personnel monitored for radiation exposure associated with th
Nuclear Propulsion Program has been about 164,000. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
transportation workers for all historical shipments is 16.6 person-rem, which statisticall
to 0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation wor
since the workers are closer to the shipment for a longer time than any member of the gene
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim
40-year period, or about 0.19 rem per year, which is within DOE standards for occupational
exposed individuals.  The radiation exposures to workers correspond to much less than one 
cancer, which means that it is unlikely that there have been any past health impacts due t
historical shipments of naval spent nuclear fuel over the entire history of such shipments

4.1.3.12.2 Occupational Non-radiological Health and Safety. 

In the non-radiological 
Occupational Safety, Health, and Occupational Medicine area, the Navy complies with the 
Occupational Safety and Health Administration Regulations.  The Navy policy is to maintain
and healthful work environment at all Navy facilities.  Due to the varied nature of work a
facilities, there is a potential for certain employees to be exposed to physical and chemi
These employees are routinely monitored during work and receive medical surveillance for p
hazards such as exposure to high noise levels or heat stress.  In addition, employees are 



their exposure to chemical hazards such as organic solvents, lead, asbestos, etc., and whe
ate are placed into medical surveillance programs for these chemical hazards. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 

4.1.3.12.3 Public Radiological Health and Safety. 

In order to quantify the exposures resulting 
from normal shipyard radiological releases to the general public, detailed analyses were p
based on very conservative estimates of radioisotopic releases since releases began.  Atta
provides detailed annual release values used in the analyses. 
      The GENII computer code (Napier et al. 1988) was used to calculate exposures to huma
beings due to the estimated radionuclide releases from normal operations at the shipyards.
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from stored fuel.  The population data used to calculate 
exposures were taken from 1990 census data provided by the U.S. Census Bureau.  Meteorolog
were obtained as described in Attachment F. 
      The hypothetical exposures calculated in Attachment F for the period 1995 through 20
adjusted from an annual basis (1995) to the historical basis by multiplying by 38 years an
of 1.7 to take into consideration variations in the number of ships and operations. 
      The calculated accumulated exposures through 1995 to the general population within 5
of the site (about 2.4 million people) are 0.65 person-rem.  To provide perspective, the e
received due to natural radiation sources through 1995 are approximately 28 million person
based on 0.3 rem per person per year. 
      The results of environmental monitoring as described in Naval Nuclear Propulsion Pro
Report NT-94-1 show that Naval Nuclear Propulsion Program activities had no distinguishabl
on normal background radiation levels at site perimeters (NNPP 1994b). 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities. 
      All of the radiation exposures to the general population correspond to much less tha
incident cancer, which means that it is unlikely that there has been any past health impac
public due to all historical shipments of naval spent nuclear fuel over the entire history
shipments. 

4.1.3.12.4 Public Non-radiological Health and Safety. 

The Naval Medical Clinic located on 
the shipyard is used by Navy personnel and dependents for their general medical care requi
Medical problems that require treatment not available at the clinic are taken care of at h
located in York, Maine and Portsmouth, New Hampshire.  (Navy 1984) 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact to the public due to all historical shipments of naval spent nuclear fuel over the 
of such shipments. 

4.1.3.13 Utilities and Energy 

      Portsmouth Naval Shipyard has its own Security, Fire, Public Works, and Supply 
departments. 
Portsmouth Naval Shipyard obtains its electricity from Central Maine Power, but has a 
central power plant capable of producing all of the required steam and electricity.  Potab
furnished by the town of Kittery, Maine.  (Navy 1984) 



      The 1993 electrical power usage at Portsmouth Naval Shipyard was 76,262 megawatt hou
The water usage at the shipyard was approximately 668 million gallons for 1993. 

4.1.3.14 Materials and Waste Management 

     The shipyard's sewage is pumped to the town of Kittery's sewage treatment system. 
  
Disposition of solid waste is as follows:  58% is recycled, 38% is burned for energy recov
Maine Energy Recovery Incinerator, and 4% is landfilled at licensed off-site facilities.  
waste is collected and shipped for off-site licensed treatment/disposal.  Containerized ha
is collected, consolidated, characterized, and labeled at the shipyard's state-licensed Ha
Storage Facility prior to manifesting to off-site licensed treatment/disposal/energy recov
Oily waste is presently contracted for off-site disposal; however, an oily waste treatment
been installed and should be on line in the near future.  The effluent from treatment oper
discharged to the sewer, and the separated waste oil will be sold through the Defense Logi
Agency. 
      Solid radioactive waste materials are packaged in strong, tight containers, shielded
necessary, and shipped to burial sites licensed by the U.S. Nuclear Regulatory Commission 
under agreement with the U.S. Nuclear Regulatory Commission.  Shipyards and other shore fa
are not permitted to dispose of radioactive solid wastes by burial on their own sites.  Du
approximately 74 cubic yards of routine low-level radioactive waste containing 2 curies we
from Portsmouth Naval Shipyard for burial. 
      Waste which is both radioactive and chemically hazardous is regulated under both the
Energy Act and the Resource Conservation and Recovery Act (RCRA) as "mixed waste."  Within
Naval Nuclear Propulsion Program, concerted efforts are taken to avoid  combining radioact
chemically hazardous substances so as to minimize the potential for generation of mixed wa
example, these efforts include avoiding the use of acetone solvents, lead-based paints, le
in disposal containers, and chemical paint removers.  Radioactive wastes, including those 
chemically hazardous substances, are handled in accordance with long-standing Program radi
requirements.  Such handling includes solidification to immobilize the radioactivity, sepa
radioactive and chemically hazardous substances, removal of liquids from solids, and other
techniques.  A determination is then made as to whether the resulting waste is hazardous. 
of Program efforts to avoid the use of chemically hazardous substances in radiological wor
activities typically generate only a few hundred cubic feet of mixed waste each year.  Thi
amount of mixed waste, along with limited amounts of mixed waste from Program work conduct
prior to 1987, will be stored pending the licensing of commercial treatment and disposal f

4.1.4 PEARL HARBOR NAVAL SHIPYARD: PEARL HARBOR, HAWAII 

4.1.4.1 Overview 

      The Pearl Harbor Naval Shipyard is located in the Southeast Loch of Pearl Harbor, Oa
Hawaii (Figures 4.1.4-1 and 4.1.4-2).  This shipyard consists of approximately 350 acres. 
of Oahu is the third largest (593 square miles) in the State of Hawaii and is the populati
the Hawaiian Islands.  The 1990 Oahu population of approximately 820,000 residents compris
75% of the state's total, and the City and County of Honolulu are the fastest growing area
state, with the highest population densities.  Honolulu is the state capital, largest city
business and government. 
      Pearl Harbor is a principal harbor for U.S. Navy activities and is the base of Navy 
for the mid-Pacific.  Figure 4.1.4-3 provides a Pearl Harbor site map.  Its water surface 
 
8 square miles and its docks accommodate all classes of Navy vessels up to the largest air
carriers.  Ship maintenance and repairs are performed for all types of vessels in Pearl Ha
Shipyard's dry docks and docking areas.  All of the docks are located in the Southeast Loc
the exception of Dry Dock 4 which is adjacent to the Pearl Harbor main channel.  (Navy 199

4.1.4.2 Land Use 

      There are six major land use activities at Pearl Harbor.  Commander Naval Base Pearl
(NAVBASE) hosts various operational commands that include the Headquarters for the Pacific
and the Headquarters of the Third Fleet. 
      Pearl Harbor Naval Shipyard provides the maintenance and repair services noted above
Naval Supply Center provides fuel, ammunition, other supplies, and storage.  The other pri



use activities are for:  the Submarine Base; the Public Works Center; and the U.S. Naval I
Ship Maintenance Detachment. 
      Land use is designated as urban by the State of Hawaii, and military by the City and
of Honolulu.  As can be seen in Figure 4.1.4-2, the Pearl Harbor Naval Shipyard is surroun
  Figure 4.1.4-1.  Location of Pearl Harbor Naval Shipyard in Hawaii.   Figure 4.1.4-2. Pe
the remaining three quadrants.  Other activities commonly occurring in the Pearl Harbor ar
commercial fishing, tourism, and recreational facilities, along with a few retail complexe
(Navy 1990b) 

4.1.4.3 Socioeconomics 

      Oahu has experienced a high rate of economic growth over the past decade due to its 
in the Pacific, which benefits both military defense and visitor industries.  These two in
surpassed the two historical bases of the Hawaiian economy, which are pineapple and sugar 
tion and production. 
      Oahu's visitor industry continues to prosper.  Visitor arrivals to the state are pro
Department of Business and Economic Development to reach 7.8 million visitors by 2000, wit
capturing approximately half of the visitors.  This would represent a visitor growth rate 
about 3.4 percent compounded annually. 
      Defense expenditures cushion Oahu's economy from the seasonal and cyclical fluctuati
tourism.  The military is also a primary source of highly skilled employment opportunities
civilians.  Pearl Harbor has the largest concentration of Department of Defense employment
state, with about 7,700 shore-based Navy personnel and 10,900 civilians, for a total of 18
naval base.  In 1993, shipyard employment accounted for about 5,000 of the total.  The pop
distribution within 50 miles of Pearl Harbor Naval Shipyard is shown in Figure 4.1.4-4. 
      Unemployment figures in the state and for the island of Oahu are among the lowest in
nation.  Oahu is at a 2.3 percent unemployment level as of October 1989, reflecting the st
economy that prevailed in the latter half of the 1980s.  With the outlook favorable for co
expansion, job growth is currently expected to equal or better the 2 to 3 percent historic
increase in Oahu's work force.  (Navy 1990b) 
  Figure 4.1.4-4.  Population distribution within 50 miles of Pearl Harbor Naval Shipyard.
operation of the naval spent nuclear fuel area would be expected to reside on the island o
calculated total population, labor force, and employment within this region for the base y
are presented in Table 4.1.4-1.  Projections of employment and population for the years be
have not been presented because, as discussed in Section 5, the number of additional jobs 
be created at the shipyard under any alternative could be small. 
Table 4.1.4-1.  Regional employment factors at Pearl Harbor Naval Shipyard. 
Regional Employment   Regional Labor Force   Regional Population  
393,260               407,530                812,190 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Pearl Harbor Naval Shipyard, consi
with the population data provided in Figure 4.1.4-4. 
      Figure 4.1.4-5 shows the locations of populations which have more than 50 percent mi
members within the 50-mile radius.  Minorities make up approximately 55 percent of the tot
population in this area.  These populations have been identified following an approach dev
the Environmental Protection Agency which, for purposes of environmental justice evaluatio
minority communities as those which have percentages of minorities greater than the averag
region analyzed (EPA 1994). 
      Figure 4.1.4-6 shows the locations of populations which have more than 25 percent of
members living in poverty, reflecting a common definition of low-income communities (EPA 1
The U. S. Census Bureau characterizes persons in poverty as those whose income is less tha
  Figure 4.1.4-5.  Minority population distribution within 50 miles of the Pearl Harbor Na
  Figure 4.1.4-6.  Low-income population distribution within 50 miles of the Pearl Harbor 
"statistical poverty threshold."  For the 1990 census, this threshold was based on a 1989 
$12,500 per household. 

4.1.4.4 Cultural Resources 



      Pearl Harbor has been the site of several important historical events and changes, a
noted for its role in the Pacific Theatre Defense during World War II.  Physical sites nea
Pearl Harbor have been designated as historically significant, including several battleshi
the December 7, 1941 Japanese bombing of Pearl Harbor, as well as sites where planes were 
Naval Base Pearl Harbor was designated as a National Historic Landmark in 1964, and in 197
was listed on the National Register of Historic Places. 
      The Pearl Harbor area has been heavily modified over the past 70 years.  This includ
extensive changes that were intended to stabilize the marshy shorelines.  Most surface evi
pre-military occupation has long since been obliterated.  Due to the historic nature of th
there might be areas of archaeological interest.  However, there are no archaeological sit
within the boundary of the shipyard.  Many native Hawaiian cultural resources exist on the
Islands.  There are three Hawaiian fish ponds located outside the boundary, in West Loch a
Loch, that have been recommended for preservation.  (Navy 1990b) 

4.1.4.5 Aesthetic and Scenic Resources 

      The Pearl Harbor viewshed is dominated by the sweeping mountain to sea vistas charac
of nearshore areas on Oahu.  The City and County of Honolulu's Coastal View Study (1987) s
that the "flat terrain and the built up military facilities surrounding Pearl Harbor provi
public viewing opportunities into this bay."  (Navy 1990b)  The shipyard area, itself, is 
setting.  The area within the shipyard where naval spent nuclear fuel would be stored has 
sensitivity since the area is an industrial site. 

4.1.4.6 Geology 

4.1.4.6.1 General Geology. 

Oahu's topography consists of two parallel mountain ranges running 
in a northwest to southeast direction, separated by a plateau.  A large, relatively level 
borders the plateau at the south.  The Pearl Harbor Naval Complex, for the most part, lies
coastal plain. 
      Land near the waterfront areas is very flat, rising slightly inland from Kamehameha 
There are moderate slopes which exist around the rim of the Makalapa Crater. 

4.1.4.6.2 Geologic Resources. 

There are several different soil associations within the Pearl 
Harbor basin.  The majority of the U.S. Navy lands surrounding Pearl Harbor are comprised 
Lualualei - Fill Land - Ewa Soil Association.  This association consists of well-drained, 
and moderate fine textured soils on fans and in drainage ways on the southern and western 
plains of Oahu.  The soils are formed from sediment deposited by streams, and are nearly l
moderately sloping.  This soil association makes up about 14 percent of the island of Oahu
      Pearl Harbor estuary occurs on the coastal sedimentary plain of southern Oahu.  The 
consists of three lochs which join to form a single channel entrance.  Streams, springs, a
water flow into the harbor; the estuary was formed by freshwater flows that have eroded th
plain and retarded coral growth.  Since their initial formation, the lochs have been alter
change, erosion, and silt.  The west side of the harbor is composed mostly of limestone re
known as the Ewa Plain.  The east side of the harbor consists mainly of compacted volcanic
Hard, dense volcanic rock forms the bulk of the rock material to the north.  Marine and te
sediments occur around the perimeter of the harbor.  (Navy 1990b) 
      Much of the land area in Pearl Harbor is fill land created by dredge spoils since 19
major dredging effort took place between 1940 and 1943, when dredged material was placed i
Waipio Peninsula and adjacent to Kuahua Island (now Kuahua Peninsula).  This landfill resu
present shoreline configuration.  (Navy 1990b)  There are no economic geologic resources a
shipyard. 

4.1.4.6.3 Seismic and Volcanic Hazards. 

Seismic risk related to structural damage may be 
represented in the United States by a relative scale of 0 through 4, with Zone 0 not expec
encounter damage and Zone 4 expected to encounter the greatest seismic risk.  The Pearl Ha
Naval Shipyard is located in Zone 1.  (UBC 1991)  Except for the island of Hawaii itself, 



Hawaiian Islands are not a highly seismic area.  Even on Hawaii, most of the earthquakes a
volcanic origin and do little or no damage, although a few have been quite severe.  The Un
Building Code seismic classification provides a means for a comparable assessment of the s
hazard between the alternate sites.  If the Record of Decision identifies this site for th
of naval spent fuel, then a detailed seismic evaluation would be conducted.  More detailed
regarding the design basis considerations for storage of naval spent nuclear fuel at the s
provided in Attachment D. 
      From review of Tsunami Wave Runup Heights in Hawaii by Harold G. Loomis, Hawaii 
Institute of Geophysics, University of Hawaii, May 1976, past inundation levels from waves
by seismic events have been about 3 feet above Mean Sea Level (msl).  In addition, a memor
from the U.S. Army Engineering Division, Pacific Ocean, dated 10 January 1986 indicated pr
seismically induced wave elevations for the 10-year, 100-year, and 500-year event to be 0.
feet, and 3.8 feet, respectively, for adjacent coastal areas.  (Navy 1990b) 
      Pearl Harbor is fully protected from ocean waves and swells.  Waves propagating thro
15,000-foot entrance channel are completely reduced.  The normal tides in Hawaii occur twi
with pronounced daily inequalities.  Maximum high, or spring tides, reach 2.5 feet above m
water level rise is caused by four components:  astronomical tides, rise from atmospheric 
reduction (pressure setup), wind setup, and wave setup.  Based on information obtained fro
Naval Western Oceanography Center, maximum hurricane storm water level rise from setup und
the worst conditions foreseeable would be approximately 12 feet above the existing tide le
maximum total storm water level rise would be approximately 14.5 feet above msl.  Under th
maximum foreseeable conditions, any material stored in the dry dock area of Pearl Harbor N
Shipyard, which is about 8 feet above msl, could be flooded to a level of about 6.5 feet.
      In September 1992, the worst storm in Pacific history, Hurricane Iniki, hit Kauai wi
sustained 145-mile-per-hour winds and gusts to 175 miles per hour.  Oahu, 80 miles to the 
received comparatively minor damage to that experienced on Kauai.  The last hurricane to s
state prior to Iniki was Iwa in 1982 but it did not cause nearly as much damage. 
      The Hawaiian Islands were formed by volcanic eruptions; however, the only active vol
area is on the island of Hawaii.  There are no volcanic hazards on the island of Oahu.  (D
Dalrymple 1973). 

4.1.4.7 Air Resources 

4.1.4.7.1 Climate and Meteorology. 

With the exception of minor differences in temperature and 
rainfall at Red Hill and Camp Stover, all of the activities at Pearl Harbor lie within the
zone and are subject to the same weather conditions. 
      The predominant winds are the northeast tradewinds, which prevail most of the year,
particularly from February to November.  Thus, the predominant winds would carry any airbo
contaminant from the shipyard to the unpopulated ocean region adjacent to Pearl Harbor on 
At certain times of the year, south to southwest winds and mild offshore breezes can be ex
Winds with speeds up to 49 miles per hour may occasionally strike from the north or northe
rarely reach gale velocities.  The south winds are usually accompanied by wet tropical air
frequent heavy showers.  During the summer months, periods of no wind occur occasionally b
not persist for more than a day or two.  During the winter months, winds tend to be less p
with longer periods of light and variable winds, and occurrences of strong southerly or "K
associated with weather fronts and storms. 
      The rainfall at Pearl Harbor is light and generally inadequate to sustain lawns and 
vegetation for at least nine months of the year.  Very heavy precipitation may occasionall
times of southerly winds, and this may cause local flooding because of the nature of the s
relatively low elevation.  The mean annual rainfall for the naval base is between 20 and 3
dependent upon the incidence of the occasional heavy southerly rains mentioned previously.
topography and meteorology of Oahu are responsible for the unusual annual rainfall gradien
Figure 4.1.4-2. 
      Temperatures vary by season as well as daily in the Pearl Harbor region.  Highs of 8
89yF are not uncommon during mid-afternoon in summer.  Night temperatures during the same
season fall between 72yF and 76yF.  During the winter and early spring, daytime highs will
between 76yF and 78yF, and nighttime lows may fall to the low 60's or high 50's.  The lows
generally caused by a shallow blanket of cold air that pours down from the mountains and s
over the lowlands during periods of low-velocity tradewinds.  The low temperatures are alm
invariably accompanied by a heavy dewfall which is not normal to the region. 

4.1.4.7.2 Air Quality. 



An area can be designated by the Environmental Protection Agency as 
having air quality that is better than defined by the National Ambient Air Quality Standar
ment) or as exceeding one or more of those standards (nonattainment for one or more pollut
The Code of Federal Regulations, Title 40, Part 81, states that the Air Quality Control Re
shipyard is better than national standards for total suspended particulate matter and SO2.
no specific classification for ozone, carbon monoxide, and NO2. 
      Air quality on Oahu is primarily affected by the prevalence of the northeast tradewi
prevail approximately 80 percent of the year, particularly from February to November.  Air
monitoring of the naval base area conducted in 1989 showed that there was no NAAQS violati
Thus, air quality was in attainment with federal standards.  The state standards, which ar
restrictive in many cases than federal requirements, were exceeded only at intersections h
traffic during peak rush hours.  (Navy 1990b)  The nearest Class I Area is Haleakala Natio
188 kilometers (117 miles) from the shipyard. 

4.1.4.7.3 Existing Radiological Conditions. 

Radiological facilities at all naval shipyards are 
designed to ensure that there are no uncontrolled discharges of radioactivity in airborne 
Radiological controls are exercised to preclude exposure of working personnel to airborne
radioactivity exceeding federal limits.  Air exhausted from radiological work facilities i
through high-efficiency particulate air filters and monitored during discharges.  The annu
radioactivity emissions from the shipyards do not result in any measurable radiation expos
general public.  Calculations of site radioactive airborne emissions for 1992 have been pe
described in Attachment F.  These calculations have shown that emissions of radionuclides 
shipyard result in an effective dose equivalent of less than 0.1 mrem per year to any memb
general public. 

4.1.4.8 Water Resources 

4.1.4.8.1 Surface Water. 

Pearl Harbor receives surface runoff from seven watersheds.  The 
Waikele Watershed (54 square miles) is the largest of the seven, comprising nearly 40 perc
Pearl Harbor Basin.  It is drained primarily by Waikele Stream, which discharges the heavi
sediment load of any of the Pearl Harbor Basin streams. 
      The Waiawa Watershed (24.6 square miles) consists of forest, agricultural, and urban
is drained by Waiawa Stream and its tributaries into Middle Loch.  The Waimalu Watershed (
square miles) is drained by the Waimano, Waimalu, and Kalauao Streams, which discharge int
East Loch of Pearl Harbor.  The watershed is primarily undeveloped forest land with establ
urban areas on the coastal plain and lower slopes.  The Aiea and Halawa Watersheds are dra
the Aiea and Halawa Streams, respectively, which discharge into East Loch.  They are simil
nature to the Waimalu Watershed.  Honouliuli Stream drains the Honouliuli Watershed and di
intermittently into West Loch.  The watershed consists primarily of agricultural and fores
Only 20 percent of the Ewa Beach Watershed drains into Pearl Harbor.  Sediment discharges 
Pearl Harbor from the flat lowland area adjacent to West Loch are negligible. 
      Of the eight streams discharging into Pearl Harbor, two are intermittent:  Honouliul
and Aiea Stream.  The remaining are perennial streams (Waikele, Waiawa, Waimano, Waimalu,
Kalauao, and Halawa), which have their headwaters in the high rainfall area of the Koolau 
All streams drain the forested and agricultural lands and pass through urban areas before 
Pearl Harbor.  Some flooding occurs along the major streams throughout much of the basin b
a major problem on the Naval Complex, affecting only a narrow strip of land along Aiea str
(Navy 1990b) 
      An assessment in 1988 by the State of Hawaii, Department of Health indicated that Pe
Harbor's large drainage basin in central Oahu and the abundant rainfall in headwaters of t
streams that flow into the harbor are major contributors to the harbor's role as a catchme
nonpoint runoff from agricultural, urban, and military sources.  Violations of water quali
were noted for nitrogen, phosphorus, turbidity, and fecal coliforms in the harbor water. 
(Navy 1990b) 
      The Flood Insurance Rate Map (FIRM) COMMUNITY-PANEL No. 150001 0110 C shows 
that the floodplain is "undetermined" for the Pearl Harbor Naval Shipyard.  Based on FIRM 
and topographical maps of areas approximately 3 miles away, the conceptual interim storage
is in the 100-year floodplain.  However, based on experience, the location considered for 
nuclear fuel is not in a high-hazard area (as defined by Title 10, Part 1022 of The Code o



Regulations for floodplains) which is an area where frequent flooding occurs. 

4.1.4.8.2 Groundwater. 

The major source of potable water on Oahu is dependent on a 
hydrologic cycle that starts with evaporation of water from the ocean, condensation of tha
rain, and the capture of that rain by the Koolau Mountains.  A portion of the rainwater pe
down into the porous ground to become groundwater.  The groundwater is a limited resource 
in three types of groundwater bodies, or aquifers:  major basal aquifers, which consist of
floating on heavier seawater sealed from the ocean by layers of dense, hard volcanic rock;
aquifers in which rainfall is caught behind impermeable dikes at high elevations; and grou
standing on impermeable beds of volcanic ash, thus creating springs.  Naval Base Pearl Har
receives most of its water from the Koolau Aquifer and a small portion from the Waianae Aq
which are basal aquifers located in south central Oahu, partially within the Pearl Harbor 
Management Area (PHWMA).  As of 1990, the military had an allocation of 28.125 million gal
per day (mgd) from the PHWMA, of which 22.670 mgd was authorized for the Navy.  Over 4 mgd
of this allocation was not used in 1988.  Approximately 3 mgd of this unused allocation is
to the Navy.  The quality of groundwater from the above aquifers is good.  (Navy 1990b) 

4.1.4.8.3 Existing Radiological Conditions. 

The normal activities associated with current naval 
nuclear operations at all naval shipyards do not result in the intentional discharge of an
liquid effluent.  However, there were occasions, primarily in the early 1960's, when measu
levels of radioactivity were discharged with liquid effluent.  In all cases, effluent rele
than permitted under the then current limits imposed by state and federal agencies. 
      The United States Environmental Protection Agency Office of Radiation Programs has 
performed monitoring of the water, plant life, aquatic life, and sediment in the vicinity 
Harbor Naval Shipyard.  The purpose of the survey was to determine if operations related t
Navy nuclear warship activities resulted in releases of radionuclides which could contribu
significant population exposure or contamination of the environment.  "Radiological Survey
Pearl Harbor Naval Shipyard and Environs" (Callis 1987) is the most recent Environmental P
Agency report which discusses data taken in 1985.  Pertinent conclusions from this report 
follows: 
      1. "Neither harbor water nor drinking water from surrounding areas contain detectabl
         cobalt-60 or tritium radioactivity. 
      2. Very small quantities of cobalt-60 were found in sediment and in two aquatic vege
         samples from the harbor.  No cobalt-60 was found in any of the aquatic life sampl
      3. The levels of cobalt-60 in the harbor sediment have decreased significantly since
         surveys of 1966 and 1968 and are consistent with those expected from the radioact
         decay of the amounts found in the 1966 and 1968 surveys. 
      4. The current practice of restricting the release of radioactive material into the 
         the minimum practical has been effective and should allow the cobalt-60 radioacti
         remaining in harbor sediment to continue to decrease. 
      5. The levels and locations of radioactivity identified and the limited media in whi
         found show that operations related to nuclear-powered warship activities resulted
         release of radionuclides having adverse effects on public health or the environme
      Environmental monitoring is conducted by the shipyard.  The results of this monitori
program corroborate the Environmental Protection Agency's conclusion. 

4.1.4.9 Ecological Resources 

4.1.4.9.1 Terrestrial Ecology. 

Because the Pearl Harbor area has been disturbed extensively and 
for such a long period of time, the vegetation is dominated by introduced or alien species
consists of maintained landscaped specimens or, on unmaintained areas, mangrove thickets a
scrub.  The few native taxa which occur on these unmaintained areas such as 'uhaloa (Walth
indica) and 'ilima (Sida fallax) occur throughout the Hawaiian Islands and the Pacific in 
environmental habitats.  No plants considered threatened or endangered occur on this locat
      Fauna in the Pearl Harbor area is also typically urban.  In general, various feral a
cats and dogs, rodents, and exotic bird species are found in the area.  No endemic land bi
recorded during the course of the field surveys completed in 1989.  (Navy 1990b) 



4.1.4.9.2 Wetlands. 

There are several wetland areas at Pearl Harbor identified in the East Loch, 
Middle Loch, and West Loch, as well as an area on the Waipio Peninsula.  There is also a P
Harbor National Wildlife Refuge.  These are habitats for endangered species of birds, prin
Hawaiian Coot and Hawaiian Stilt.  A cooperative agreement established between the U.S. Na
the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, and the State o
Department of Land and Natural Resources, protects these wetlands.  (Navy 1990b) 

4.1.4.9.3 Aquatic Ecology. 

Most of the Pearl Harbor marine community structure is character- 
ized by four zones:  sand-rubble zone, algal-mud zone, channel wall zone, and channel floo
zone.  Sedimentation is the major factor determining the constituents of the Pearl Harbor 
community.  Hence, stony corals, which are especially sensitive to high sediment loads, ha
been observed.  Predominant biota include the sea cucumber (Ophiodesoma spectabilis), a sp
commonly found in areas of high organic particulate input; benthic (bottom dwelling) algae
Sabellid (feather duster) worms; Serpulid worm tubes; and various benthic shrimps and crab
(Navy 1990b) 

4.1.4.9.4 Endangered and Threatened Species. 

Most of the land at Pearl Harbor Naval 
Shipyard has been urbanized, and the present vegetation consists almost exclusively of int
plant species.  Consequently, no federally or state listed threatened or endangered specie
habitats are known to exist within the confines of Pearl Harbor Naval Shipyard.  Because t
been greatly disturbed and the native vegetation completely eliminated, there is little re
terrestrial habitat of any consequence.  Small tracts of weedy fields and isolated pockets
secondary vegetation within the station's boundaries provide limited habitat for introduce
birds and rodents.  Some migratory birds as well as endemic and indigenous waterfowl speci
occasionally frequent the shoreline areas of Pearl Harbor Naval Shipyard, but none are con
residents of the activity.  The mangrove stands and associated shoreline habitats act as n
variety of fish and wildlife and aid in shoreline stabilization and erosion control.  (Nav
      Marine mammals are afforded full Federal protection under the Marine Mammal Protecti
Act of 1972.  As noted above, there are wetland areas in the Pearl Harbor Complex that inc
National Wildlife Refuge and provide habitats for endangered species of birds, principally
Hawaiian Coot (Fulica americana alai) and Hawaiian Stilt [Himantopus mexicanus (=himantopu
knudseni]. 

4.1.4.10 Noise 

      Noise sensitive locations in the Pearl Harbor area have been identified as the U.S.S
Memorial, U.S.S. Arizona Memorial Visitor Center, U.S.S. Bowfin Park, Marina Restaurant, 
Richardson Recreation Center, and existing or planned residential areas of Ford Island.  F
measurements were taken at these locations on December 5, 1989; previous measurements also
taken at some of these locations.  All appear to meet state and federal noise standards at
Pearl Harbor Naval Shipyard is an existing industrial environment characterized by noise f
and auto traffic, ship loading cranes and related diesel-powered equipment, and continuous
operating transmission lines for steam, fuel, water, and related compressors for these and
liquids.  In addition, new construction of buildings, reconstruction and rehabilitation ac
streets, buildings, parking lots, and ships all contribute to the noise associated with an
environment.  (Navy 1990b) 

4.1.4.11 Traffic and Transportation 

      The main portion of traffic into and out of the base is an aggregate of commuting tr
work, residential related traffic, and service traffic related to the business of the base
Kamehameha 
Highway is the primary access route to the base from the Ewa/Pearl City/central Oahu direc
Both Kamehameha Highway and Interstate Highway H-1 provide access to the Naval Base from t
Honolulu direction.  (Navy 1990b) 
      The Honolulu International Airport provides scheduled passenger and cargo air servic



major connecting hubs.  In addition, Hickam Air Force Base services the military. 
      Naval spent nuclear fuel has been removed from Navy nuclear-powered ships and transp
to the Idaho National Engineering Laboratory Expended Core Facility (ECF) for examination 
evaluation as a routine part of their operating cycle.  Naval spent nuclear fuel shipments
Harbor Naval Shipyard to ECF were initiated in 1962.  Since that time, 20 shipments of nav
nuclear fuel originating at Pearl Harbor Naval Shipyard have been made to ECF.  The naval 
nuclear fuel containers were transported by ship to the Puget Sound Naval Shipyard where t
containers were then transported to ECF by rail.  Attachment A provides a list of these sh
made to date by year.  Attachment A also contains detailed descriptions of the shipping co
used for naval spent nuclear fuel shipments from shipyards. 
      Traffic circulation related to Naval Base Pearl Harbor is determined by the working 
residential populations of the base, by the geometry of the existing roadways and intersec
the access gates into the base. 

4.1.4.12 Occupational and Public Health and Safety 

4.1.4.12.1 Occupational Radiological Health and Safety. The Navy has well established and 

effective Occupational Safety, Health, and Occupational Medicine programs at all of its sh
yards.  In regard to radiological aspects of these programs, the Naval Nuclear Propulsion 
reduce to as low as reasonably achievable the external exposure to personnel from ionizing
associated with naval nuclear propulsion plants.  These stringent controls on minimizing o
radiation exposure have been successful.  No civilian or military personnel at Navy sites 
exceeded the federal accumulated radiation exposure limit which allows 5 rem exposure for 
of age beyond age 18.  Since 1967, no person has exceeded the federal limit which allows u
3 rem per quarter year and since 1980, no one has received more than 2 rem per year from r
associated with naval nuclear propulsion plants.  The average occupational exposure of eac
monitored at all shipyards is 0.26 rem per year.  The average lifetime accumulated radiati
from radiation associated with naval nuclear propulsion plants for all shipyard personnel 
monitored is 1.2 rem. (NNPP 1994a)  This corresponds to the likelihood of a cancer fatalit
2083. 
      The Navy's policy on occupational exposure from internal radioactivity is to prevent
exposure to personnel from internal radioactivity.  The limits invoked to achieve this obj
one-tenth of the levels allowed by federal regulations for radiation workers.  As a result
policy, no civilian or military personnel at shipyards have ever received more than one-te
federal annual occupational exposure limit from internal radiation exposure caused by radi
associated with naval nuclear propulsion plants. 
      For work operations involving the potential for spreading radioactive contamination,
ments are used to prevent personnel contamination or generation of airborne radioactivity.
controls for contamination are so strict that precautions sometimes have had to be taken t
tracking contamination from fallout and natural sources into radiological areas because th
contamination control limits used in these areas were well below the levels of fallout and
contamination occurring outside in the general public areas.  A basic requirement of conta
control is monitoring all personnel leaving any area where radioactive contamination could
occur.  Workers are trained to survey themselves (i.e., frisk), and their performance is c
radiological control personnel.  Frisking of the entire body is required, normally using s
held survey instruments.  Major work facilities are equipped with portable monitors, which
in lieu of hand-held friskers.  These stringent controls to protect the workers and the pu
contamination have proven effective in the past. 
      In 1991, researchers from Johns Hopkins University, Baltimore, Maryland, completed a
comprehensive epidemiological study of the health of workers at the six naval shipyards an
private shipyards that service the Navy's nuclear-powered ships (Matanoski 1991).  This in
study evaluated a population of 70,730 civilian workers over a period from 1957, beginning
first overhaul of the first nuclear-powered submarine, USS NAUTILUS, through 1981, to dete
whether there was an excess risk of leukemia or other cancers associated with exposure to 
of gamma radiation.  
      The Johns Hopkins study found no evidence to conclude that the health of people invo
work on U.S. naval nuclear-powered ships has been adversely affected by exposure to low le
radiation incidental to this work.  Additional studies are planned to investigate the obse
update the shipyard study with data beyond 1981. 
      The radiation exposure during normal operations at each shipyard for workers who hav
radiation levels monitored is determined based on the annual radiation exposure of 0.26 mr
worker for all shipyards based on Naval Nuclear Propulsion Program Report NT-94-2 (NNPP 19
The total number of shipyard personnel monitored for radiation exposure associated with th



Nuclear Propulsion Program has been about 164,000. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
transportation workers for all historical shipments is 16.6 person-rem, which statisticall
to 0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation wor
the workers are closer to the shipment for a longer time than any member of the general po
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim
40-year period, or about 0.19 rem per year, which is within DOE standards for occupational
exposed individuals.  The radiation exposures to workers correspond to much less than one 
cancer, which means that it is unlikely that there have been any past health impacts due t
historical shipments of naval spent nuclear fuel over the entire history of such shipments

4.1.4.12.2 Occupational Non-radiological Health and Safety. 

In the non-radiological 
Occupational Safety, Health, and Occupational Medicine area, the Navy complies with the Oc
tional Safety and Health Administration Regulations.  The Navy's policy is to maintain a s
healthful work environment at all naval facilities.  Due to the varied nature of work at t
there is a potential for certain employees to be exposed to physical and chemical hazards.
employees are routinely monitored during work and receive medical surveillance for physica
such as exposure to high noise levels or heat stress.  In addition, employees are monitore
exposure to chemical hazards such as organic solvents, lead, asbestos, etc., and where app
placed into medical surveillance programs for these chemical hazards. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 

4.1.4.12.3 Public Radiological Health and Safety. 

In order to quantify the exposures resulting 
from normal shipyard radiological releases to the general public, detailed analyses were p
based on very conservative estimates of radioisotopic releases from 1961 through 1992.  
Attachment F provides detailed annual release values used in the analyses. 
      The GENII computer code (Napier et al. 1988) was used to calculate exposures to huma
beings due to the estimated radionuclide releases from normal operations at the shipyards.
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from stored fuel.  The population data used to calculate 
exposures were taken from 1990 census data provided by the U.S. Census Bureau.  Meteorolog
were obtained as described in Attachment F. 
      The hypothetical exposures calculated in Attachment F for the period 1995 through 20
adjusted from an annual basis (1995) to the historical basis by multiplying by 38 years an
of 1.7 to take into consideration variations in the number of ships and operations. 
      The calculated accumulated exposures through 1995 to the general population within 5
of the site (about 0.8 million people) are 1.9 person-rem.  To provide perspective, the ex
received due to natural radiation sources through 1995 are approximately 9.3 million perso
based on 0.3 rem per person per year. 
      The results of environmental monitoring as described in Naval Nuclear Propulsion Pro
Report NT-94-1 show that Naval Nuclear Propulsion Program activities had no distinguishabl
on normal background radiation levels at site perimeters (NNPP 1994b). 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities. 
      All of the radiation exposures to the general population correspond to much less tha
incident cancer, which means that it is unlikely that there has been any past health impac
public due to all historical shipments of naval spent nuclear fuel over the entire history
shipments. 



4.1.4.12.4 Public Non-radiological Health and Safety. 

The military is responsible for 
providing health care services for its personnel and dependents.  Navy families receive bo
and out-patient care at Tripler Army Medical Center.  Services are also provided at on-bas
and dispensaries.  Active-duty personnel are required to use military health care faciliti
addition, military dependents have the option of going to private providers and being part
reimbursed for the cost. 
      The Oahu Civil Defense Agency is responsible for developing, preparing, and assistin
implementation of civil defense plans and programs to protect the safety, health, and welf
residents during disasters and emergency situations.  However, responsibility for military
and dependents on the base rests with the Navy. 
      Fire protection within Naval Base Pearl Harbor is provided by the Federal Fire Depar
A Mutual Aid Pact between the federal (military) fire departments and the Honolulu Fire De
affords dual coverage in times of emergencies. 
      Naval Base Pearl Harbor is under federal jurisdiction; therefore, federal authoritie
normally responsible for providing all needed police service.  The City and County of Hono
Police Department, however, is responsible for traffic control in areas around the base.  
police station is located in Pearl City.  (Navy 1990b) 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact to the public due to all historical shipments of naval spent nuclear fuel over the 
of such shipments. 

4.1.4.13 Utilities and Energy 

4.1.4.13.1 Water Consumption. Naval Base Pearl Harbor receives most of its water from the 

Koolau Aquifer and a small portion from the Waianae Aquifer, which are basal aquifers loca
south central Oahu, partially within the Pearl Harbor Water Management Area (PHWMA).  In e
1989, a Water Management Plan for the PHWMA was proposed by the Commission on Water and 
Resource Management (CWRM) to preserve and manage the Koolau and Waianae basal aquifers an
the Schofield high-level aquifer.  One important portion of the Water Management Plan reco
that the sustainable yield for the PHWMA be revised downward from the then current 225 mil
gallons of water per day (mgd) to 195 mgd.  The purpose of the revision was to eliminate p
shrinkage of the aquifer in the PHWMA from over-withdrawal.  Actual use in 1989 totaled 19
mgd, of which the military portion was about 13 percent.  The major water users in the PHW
the Board of Water Supply (87.5 mgd) and the Oahu Sugar Company (78.6 mgd).  In the revise
plan, water allocation to the military is not decreased.  The stated management policy of 
is that "total allocation of authorized use will not at any time exceed sustainable yield.
the military had an allocation of 28.125 mgd from the PHWMA, of which 22.670 mgd was 
authorized for the Navy.  Of the total allocation to the U.S. Navy, Koolau Aquifer provide
20.333 mgd, and Waianae Basal Aquifer provides 2.337 mgd.  (Navy 1990b) 

4.1.4.13.2 Electricity Consumption. 

The electrical power service for the Pearl Harbor Naval 
Complex is provided by the Hawaiian Electric Company.  The Hawaiian Electric Company power
grid on the island of Oahu consists of three power plants with a total capacity of 1,271 M
plants in planning or under construction totaling 390 MW.  The peak island demand in 1989 
approximately 1,090 MW. 
      The power plants are located at Kahe, Waiau, and downtown Honolulu and are inter- 
connected via 138-kV transmission and 46-kV sub-transmission circuits.  The Pearl Harbor N
Complex is served via three 46-kV feeders, each from a separate 80-MVA transformer at the
Makalapa substation, which is part of the island's 138-kV grid.  The feeders serve two Haw
Electric Company substations located on the base (Puuloa and Kuahua), which step the volta
to 11.5 kV, and serve two normally separated 11.5-kV networks. 
      One of the 46-kV feeders serves only the Puuloa substation.  The second serves only 
Kuahua substation.  The third serves both substations.  Any one feeder has the capacity to
entire Pearl Harbor load or approximately 57 MVA.  In addition to the three feeders from t



Makalapa substation, there are two alternate 46-kV circuits, one a dedicated spare, from t
power plant. 
      The Puuloa substation consists of two 20/33-MVA transformers located in the Pearl Ha
Naval Shipyard area and serves the Pearl Harbor Naval Shipyard, Naval Station Pearl Harbor
Ford Island.  The Kuahua substation consists of two 15/20-MVA transformers located in the
Submarine Base Pearl Harbor area and serves the Submarine Base Pearl Harbor and Naval Supp
Center Pearl Harbor areas. 

4.1.4.13.3 Fuel Consumption. 

One major type of energy use is vehicular fuel consumption.  No 
estimates are available to differentiate vehicle fuel use at Pearl Harbor from other areas
system consumed 152,088 gallons of diesel fuel in 1988.  An occupancy rate of 1.5 persons 
vehicle was used, so the ratio of fuel consumed per person per trip was 0.144 gallon of di
person crossing.  The second major source of energy consumption originates in buildings.  
analysis of building energy use is based on standards for energy consumption per unit of d
building floor area by type of building and the geographical location. 

4.1.4.13.4 Wastewater Systems and Discharges. 

Sewage at the Pearl Harbor Naval Complex 
is collected and treated in several separate systems.  Most of the sewage generated by U.S
shore activities and family housing areas receives secondary treatment at Navy-operated se
treatment plants.  The largest volume is treated at the Fort Kamehameha Sewage Treatment P
which serves the Naval Station Pearl Harbor, Pearl Harbor Naval Shipyard, Naval Supply Cen
Pearl Harbor Complexes, Camp Smith, Navy and Air Force housing areas, Hickam Air Force Bas
and other adjacent military areas. 

4.1.4.13.5 Energy Conservation. 

To minimize the use of fossils fuels and conserve energy, the 
military has adopted conservation criteria for new construction and major renovation proje
policies used under the conservation criteria focus on meeting design energy targets, base
square foot/per year (Btu/sf/yr).  Guidelines are provided for ventilation, insulation, an
cycle cost of structures.  (Navy 1990b) 

4.1.4.14 Materials and Waste Management 

      The City and County of Honolulu's HPOWER (Honolulu Program of Waste Energy 
Recovery) "garbage-to-energy" facility at Campbell Industrial Park is currently in full op
burning roughly 1,500 to 1,800 tons per day, which is most of the combustible rubbish gene
the island of Oahu. 
Approximately 20 percent (by weight) of the refuse handled by the HPOWER 
facility is reduced to ash and other residue which requires landfill disposal. 
      There are two city and county landfills:  the Kapaa Landfill in Kailua (Windward Oah
the Waimanalo Gulch Landfill in Nanakuli (Leeward Oahu).  The Kapaa Landfill has reached f
capacity, and plans are underway to locate a new site in Windward Oahu.  The Nanakuli faci
which opened in September 1989, is programmed for 1,000 tons per day for seven to eight ye
According to the city, the facility should be able to accommodate projected needs for at l
and maybe longer.  (Navy 1990b) 
      Solid radioactive waste materials are packaged in strong, tight containers, shielded
necessary, and shipped to burial sites licensed by the U.S. Nuclear Regulatory Commission 
under agreement with the U.S. Nuclear Regulatory Commission.  Shipyards and other shore fa
are not permitted to dispose of radioactive solid wastes by burial on their own sites.  Du
approximately 110 cubic yards of routine low-level radioactive waste containing a total of
were shipped from the shipyard for burial. 
      Waste which is both radioactive and chemically hazardous is regulated under both the
Energy Act and the Resource Conservation and Recovery Act as "mixed waste."  Within the Na
Nuclear Propulsion Program, concerted efforts are taken to avoid commingling radioactive a
chemically hazardous substances so as to minimize the potential for generation of mixed wa
example, these efforts include avoiding the use of acetone solvents, lead-based paints, le
in disposal containers, and chemical paint removers.  Radioactive wastes, including those 
chemically hazardous substances, are handled in accordance with long-standing Program radi



requirements.  Such handling includes solidification to immobilize the radioactivity, sepa
radioactive and chemically hazardous substances, removal of liquids from solids, and other
techniques.  A determination is then made as to whether the resulting waste is hazardous. 
of Program efforts to avoid the use of chemically hazardous substances in radiological wor
activities typically generate only a few hundred cubic feet of mixed waste each year.  Thi
amount of mixed waste, along with limited amounts of mixed waste from Program work conduct
prior to 1987, will be stored pending the licensing of commercial treatment and disposal f

4.1.5 KENNETH A. KESSELRING SITE: WEST MILTON, NEW YORK 

4.1.5.1 Overview 

      The Kenneth A. Kesselring Site of the Knolls Atomic Power Laboratory (KAPL) is locat
the mid-eastern sector of New York State as shown on Figure 4.1.5-1.  The Site is located 
Milton in Saratoga County, New York at 43y2'28" north latitude and 73y57'13" west longitud
United States Government owned reservation consists of over 3900 acres centered about 15 m
north of the city of Schenectady and about 8 miles west of Saratoga Springs.  The Site inc
operating naval nuclear propulsion prototype plants and support facilities.  The Site also
prototype plant that is in the process of being permanently shut down;  one of the three o
plants is currently scheduled to be shut down in 1996.  All the operating facilities are l
secure area near the center of the reservation (see Figure 4.1.5-2).  A more detailed illu
site is provided in Figure 4.1.5-3. 

4.1.5.2 Land Use 

      All the land within the Site perimeter is owned by the Department of Energy (DOE).  
are no permanent residents within this area.  The surrounding region, within 50 miles of t
contains a population of about 1,150,000 as obtained from the 1990 census. 
      Most of the land surrounding the Site is either wooded or is used for farming, with 
residential areas.  Both dairy farms and agricultural farms are located in the immediate v
reservation. 
      The West Milton area is located within the undulating transition zone between the Ad
Highlands and the Hudson-Mohawk Lowlands physiographic provinces.  The area is characteriz
a series of irregular northwest-southwest trending topographic steps that descend from the
southeasterly towards the lowlands. 
  Figure 4.1.5-1.  Kesselring Site vicinity map.   Figure 4.1.5-2.  Kesselring Site locati
sea level.  The Glowegee Creek, its various tributaries, and the Crook Brook drain the res
The developed portion of the reservation, which contains the prototype plants, consists of
mately 50 acres (see Figure 4.1.5-2).  The  terrain surrounding the Site forms a partial b
bottom diameter of about 2000 feet and a maximum height of 150 feet.  The Site is essentia
flat-lying with ground elevations ranging from 480 to 490 feet.  The western half of the S
surrounded by elliptical hills approximately 600 feet in elevation.  Drainage from the Sit
to the Glowegee Creek. 

4.1.5.3 Socioeconomics 

      As of 1993, the Kesselring Site employed about 1,450 civilian workers, and about 1,2
naval personnel worked at the Site. 
      The only industry within 4 miles of the Site is the Cottrell Paper Company, located 
City Falls, about 3 miles from the Site. 
      The region surrounding the Site, within 50 miles, contains a population of about 1,1
obtained from the 1990 census.  Figure 4.1.5-4 provides a population distribution rose cen
the Site and lists the total population within concentric rings covering a 50-mile radius 
      The majority of the labor force that would be employed at the Site for construction 
operation of the naval spent nuclear fuel area would be expected to reside within about 20
the Site.  The calculated total population, labor force, and employment within this region
year (1995) are presented in Table 4.1.5-1.  Projections of employment and population for 
beyond 1995 have not been presented because, as discussed in Section 5, the number of addi
jobs that might be created at the Site under any alternative could be small. 
Table 4.1.5-1.  Regional employment factors at the Kesselring Site. 
Regional Employment   Regional Labor Force   Regional Population  
165,830               176,600                373,970 
  Figure 4.1.5-4.  50-mile population distribution around the Kesselring Site. Executive O



Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Kesselring Site, consistent with t
population data provided in Figure 4.1.5-4. 
      Figure 4.1.5-5 shows the locations of populations in which minority membership excee
average within the 50-mile radius by more than 20 percentage points and populations which 
more than 50 percent minority members.  These populations have been identified following a
approach developed by the Environmental Protection Agency which, for purposes of environme
justice evaluation, defines minority communities as those which have percentages of minori
than the average in the region analyzed (EPA 1994). 
      Figure 4.1.5-6 shows the locations of populations which have more than 25 percent of
members living in poverty, reflecting a common definition of low-income communities (EPA 1
The U. S. Census Bureau characterizes persons in poverty as those whose income is less tha
"statistical poverty threshold."  For the 1990 census, this threshold was based on a 1989 
$12,500 per household. 

4.1.5.4 Cultural Resources 

      Historically, the Kesselring Site reservation was used for agricultural purposes.  A
farmhouse foundations, grove sites, stone walls, and land fences exist on the Kesselring R
there are no known archaeological, cultural, or Native American sites in the secure area o
Kesselring Site (USAEC 1972).  There are no historic structures on the Site that are poten
eligible for or are listed on the National Register of Historic Places (NPS 1991). 

Figure 4.1.5-5. Minority population distribution within 50 miles of the Kesselring Site. Figure 4.1.5-6. Low-income population 
distribution within 50 miles of the Kesselring Site. 4.1.5.5 Aesthetic and Scenic Resources 

      The Kesselring Site is located in an area of moderately undulating topography at the
edge of the Hudson-Mohawk Lowlands.  Most of the Site facilities including the prototype r
plants are located within a fenced security area.  This security area and adjacent parking
located near the center of the Government reservation.  (UE&C 1973)  Since the balance of 
reservation consists of wooded lands, there is very little public viewing opportunity of t
facilities from the boundaries of the Government reservation.  The area within the Site fe
region where naval spent nuclear fuel would be stored has low visual sensitivity since the
industrial site. 

4.1.5.6 Geology 

4.1.5.6.1 General Geology. 

In 1973, a Site evaluation and foundation engineering investiga- 
tion 
were conducted for the Kesselring Site (UE&C 1973) to establish suitable parameters for th
and design of the S8G prototype structures.  A prior evaluation of the Site was conducted 
Modifications and Addition to Reactor Facilities.  In both investigations, the local and r
geology and seismicity of the West Milton area were examined through a literature search, 
subsurface investigation, and a geophysical survey involving refraction and cross-hole vel
measurements.  Major soil boring, sampling, and laboratory testing for the S8G Site evalua
reported in various documents (UE&C 1973; EDCE 1974a; EDCE 1974b).  Additional boring 
information and a geophysical field investigation performed for the Modifications and Addi
Reactor Facilities project were also utilized in the S8G Site evaluation.  A 1974 Site geo
evaluation was also conducted and a report issued (DGC 1974). 

4.1.5.6.2 Geologic Resources. 

At Kesselring, unconsolidated materials, primarily of glacial 
origin, overlie bedrock.  The thickness of these materials or overburden sequence is varia



from 0 to several hundred feet.  The overburden sequence, in ascending order, consists of 
kinds of depositional units:  glacier debris, lake, and ice-contact/outwash deposits.  Dep
glaciers overlie much of the bedrock and form the elliptical hills (drumlins) throughout m
reservation.  The glacier deposits are a dense and poorly sorted mixture of clay, silt, sa
and boulders.  Thinly stratified lake clay and silt deposits are mapped over the reservati
southeastern quadrant.  The ice-contact/outwash deposits mostly consist of stratified sand
gravels.  The ice contact/outwash deposits, characterized by low clay and silt content, ha
aquifer potential than the silt-and-clay-rich glacier and lake deposits. 
      Bedrock geology is also variable at the reservation and consists of crystalline rock
Sandstone, Galway Formation (dolomites and sandstones), Gailor Dolomite, Trenton/Amsterdam
Lowville Limestones, and Canajoharie Shale.  The Canajoharie Shale underlies the majority 
reservation.   This black shale generally is considered a poor aquifer and its productivit
on the presence or absence of fractures.  Also, its water may contain naturally occurring 
sulfide. 
      At the Site, approximately 20 to 30 feet of overburden deposits overlie the Canajoha
These deposits consist of layers of deposits from glaciers and lakes.  Locally, these depo
been altered as the result of facility construction.  Generally, groundwater exists from 5
below the ground surface.  Groundwater flows easterly, toward the nearby Glowegee Creek. 
      There are no economic geologic resources at the Site. 

4.1.5.6.3 Seismic and Volcanic Hazards. 

In 1973, a seismicity evaluation of the Kesselring Site 
was conducted (UE&C 1973).  An additional investigation was conducted in 1981 (EDCE 1981).
The following is a summary of their findings. 
      Three branch faults exist in the vicinity of the Site:  The West Galway, the East Ga
the Rock City Falls faults.  These branch faults are the lines of demarcation between the 
bedrock formations in the immediate area.  The East Galway branch lies approximately 3500 
northwest of the Site and is believed to be the predominant influence on the earthquake lo
Site facilities.  The two Galway faults are end branches of the Hoffman's Ferry fault. 
      Seismic risk related to structural damage may be represented in the United States by
scale of 0 through 4, with Zone 0 not expected to encounter damage and Zone 4 expected to
encounter the greatest seismic risk.  The Site is located in Zone 2A according to the "Uni
Building Code" (UBC 1991).  The Uniform Building Code seismic classification provides a me
a comparable assessment of the seismic hazard between the alternate sites.  If the Record 
identifies this site for the interim storage of naval spent fuel, then a detailed seismic 
be conducted.  More detailed information regarding the design basis considerations for sto
naval spent nuclear fuel at the Site is provided in Attachment D. 
      Data accumulated indicate that the maximum intensity earthquake for the region withi
100-mile radius of the Site had a value of VII.  The most recent earthquake of that intens
at Lake George, New York, on April 30, 1931.  It is postulated that this event had an epic
point where the Rock City Falls fault meets the Hoffman's Ferry fault.  Since the West Gal
East Galway branch faults are extensions of the Hoffman's Ferry fault, an earthquake of si
intensity might occur anywhere along the East Galway fault within the lifetime of the Site
      Several earthquakes having an intensity VIII or greater have occurred at distances g
100 miles from the Site.  However, due to attenuation effects, the ground motion at the Si
associated with these earthquakes has not been greater than that equivalent to an intensit
most recent event occurred in 1983 at Newcomb, New York (about 75 miles northwest of the S
and was of intensity VI. 
      Details regarding the seismic characteristics of the area and the design bases seism
evaluations performed for the Kesselring Site are provided in the "Site Geology Evaluation
S8G for Kesselring Site" (UE&C 1973) and in "Geotechnical Site Investigation, Kesselring S
Milton, New York" (EDCE 1981). 
      There are no volcanic hazards in the vicinity of the Site. 

4.1.5.7 Air Resources 

4.1.5.7.1 Climate and Meteorology. 

The east-central part of New York State, in which the West 
Milton area is located, is situated at the northern end of the Hudson River Valley and is 
ly 150 miles inland from the Atlantic coastline and about 200 miles south of the Canadian 
The climate of the region is primarily continental in character, but is subjected to some 



by the Atlantic Ocean.  The moderating effect on temperatures is more pronounced during th
months than in winter when outbursts of cold air sweep down from Canada.  In the warmer se
temperatures rise rapidly in the daytime, but also fall rapidly after sunset so that the n
relatively cool.  Occasionally, there are extended periods of oppressive heat up to a week
duration. 
      During the winter months, winds are generally from the west or northwest.  During th
warmer months, the winds are from the south.  Wind velocities are moderate, and generally 
less than 10 mph.  Destructive winds (i.e., winds in excess of 80 mph) occur infrequently 
tornadoes are rare.  Tornadoes are rare in the region served by the Albany, New York weath
station. 
      The mean monthly temperature of the region is about 50yF.  Daily extremes can range 
-30yF in the winter months to 100yF in the summer.  On an annual basis, the mean daytime r
humidity values range from 50 to 80 percent.  During the summer months, relative humidity 
frequently approach 100 percent during the night. 
      Total yearly precipitation averages about 36 inches.  The average yearly snowfall is
inches and the maximum snowfall in 24 hours is about 22 inches.  On the average, a frost d
about 3 feet can be expected. 
      For weather reporting purposes, the West Milton area of northeastern New York is inc
in the National Weather Service Zone Forecast for Saratoga County.  The principal weather 
location is at the Albany, New York airport.  Its elevation is 275 feet above mean sea lev
of the proximity of West Milton to Albany, temperature data for the Site should differ lit
Albany data.  The two locations are generally within one or two degrees of each other, wit
Milton tending to have lower temperatures. 

4.1.5.7.2 Air Quality. 

The principal sources of industrial gaseous effluents from the Kesselring 
Site are two 21-million, one 30-million, and one 110-million Btu/hr steam generating boile
number 2 fuel oil that is used to fire all of the boilers contains less than 0.5 weight pe
Combustion gases from the boilers are released through three elevated exhaust stacks.  Ope
such as ozalid reproduction, carpenter shops, welding hoods, paint shop, and industrial cl
 
processes constitute other permitted point sources of airborne effluents.  All point sourc
conform to the applicable state and federal clean air standards.  Sulfur emitted from all 
monitored via analysis of fuel sulfur content and reported to the Environmental Protection
(EPA) on a quarterly basis in compliance with the EPA's New Source Performance Standards i
Code of Federal Regulations, Title 40, Part 60.  Sulfur emissions from the boilers are wel
EPA's New Source Performance Standards emission standard for stationary combustion install
All other industrial emission sources at the Kesselring Site do not require monitoring und
the current New York State permits due to the very low levels of the emissions. 
      An area can be designated by the Environmental Protection Agency as having air quali
is better than defined by the National Ambient Air Quality Standards (attainment) or as ex
or more of those standards (nonattainment for one or more pollutants).  The Code of Federa
Regulations, Title 40, Part 81, states that the Air Quality Control Region for this site i
nonattainment for ozone and is better than national standards for total suspended particul
and SO2.  The area has no specific classification for carbon monoxide and NO2. 
      The nearest Class I area is at Lye Brook Wilderness, Suarderland, Vermont, which is 
miles from the Site. 

4.1.5.7.3 Existing Radiological Conditions. 

Radiological facilities at the Kesselring Site are 
designed to ensure that there are no discharges of radioactivity in airborne exhausts in e
prescribed operational limits.  Radiological controls are exercised to preclude exposure o
personnel to airborne radioactivity exceeding federal limits.  Air exhausted from radiolog
facilities is passed through high-efficiency particulate air filters and monitored during 
es.  The annual airborne radioactive emissions from Kesselring Site do not result in any m
exposure to the general public.  As described in the "Knolls Atomic Power Laboratory Envir
Monitoring Report for Calendar Year 1992" (KAPL 1992), the estimated 1992 radiation exposu
off-site individuals attributed to radioactive air emissions from Kesselring Site operatio
than 1 percent of the Environmental Protection Agency standards given in Subpart H of 40CF
(CFR 1989).  In order to quantify the risk of normal (non-accident) Kesselring Site radiol
airborne releases to the general public, detailed analyses were performed based on conserv
tive estimates of radioisotopic releases in the exhaust air.  In 1992, the airborne radioa



the Kesselring Site totaled about 2 curies (KAPL 1992).   

4.1.5.7.4 Existing Non-radiological Conditions. 

New York State emission standards for all 
permitted emission sources at the Kesselring Site, with the exception of the site boilers,
in the individual permits for these sources.  State regulations provide specific guidance 
of emissions require a permit.  Compliance with the operating permit is the responsibility
permit holder under the condition that all planned changes in operating permit conditions 
review and approval by the New York State Department of Environmental Conservation (NYSDEC
In addition, all operating permits are reviewed and renewed at least every 5 years. 
      Stationary combustion sources such as the Site's boilers are not specifically regula
NYSDEC, but fall under the federal New Source Performance Standards in The Code of Federal
Regulations, Title 40, Part 60.  Compliance with these standards is accomplished by utiliz
number 2 fuel oil certified by the vendor that it contains less than 0.5 percent sulfur.  
documenting fuel use and sulfur content are provided to the EPA Region II office on a quar
basis. 

4.1.5.8 Water Resources 

     The hydrology information contained herein was extracted from two independent evaluat
One was performed by the U. S. Geological Survey in November 1951.  The second survey was
performed in 1955.  Additional hydrological surveys were performed in 1975 (Moody 1975; 
DGC 1975), and 1985 and 1986 (DGC 1986). 

4.1.5.8.1 Surface Water. 

Most of the Site is drained by the Glowegee Creek, which meanders 
through rolling farmlands and woodlands to a junction with Kayaderosseras Creek at a point
approximately 1 mile east of West Milton.  The quality of the water in Kayaderosseras Cree
Glowegee Creek is satisfactory for public water supply and most industrial purposes, altho
Glowegee Creek is not used for these purposes.  The average stream flow measured at the U.
Coast and Geodetic Survey gaging station 0.5 mile downstream of the Site is 41 cfs.  The r
elevation for Glowegee Creek is approximately 580 feet above mean sea level at the western
the Site to about 380 feet above mean sea level at its junction with the Kayaderosseras Cr
area and natural surface storage in the basin are small, but the soils and the unconsolida
below the soils can hold a considerable volume of groundwater.  A number of perennial spri
in the area.  There are no records indicating flooding of the Site. 
      The Kayaderosseras Creek empties into Saratoga Lake and ultimately, by way of Fish C
into the Hudson River.  Kayaderosseras Creek rises in the Kayaderosseras Range on the sout
edge of the Adirondack Mountains.  The basin above West Milton ranges approximately 1600 f
elevation and contains a sizeable aggregate area of swamps. 
      The Flood Insurance Rate Map (FIRM COMMUNITY-PANEL No. 360 722 B) shows that 
the Kesselring Site is not in a 100 or 500 year floodplain. 

4.1.5.8.2 Groundwater. 

At the Site, the overburden sequence, consisting of glacier and lake 
deposits, and the underlying Canajoharie Shale generally form poor aquifer systems.  In th
Milton area, neither of these systems are designated as sole source aquifers by the EPA or
primary/principal aquifers by New York State. 
      The dense glacial deposits and fine-grained lake deposits have characteristically lo
permeabilities in comparison to ice-contact/outwash deposits.  Historically, both the glac
deposits produce very low volumes of groundwater.  At the Site, shallow water table mappin
that the groundwater gradient is low.  This low gradient combined with the low permeabilit
glacial deposits indicates that the groundwater flow rate is very low, on the order of 5 t
Also, water table mapping indicates that the Glowegee Creek, approximately 200 to 1000 fee
the operating facilities boundary, forms an aquifer boundary. 
      The source of potable water is a well field, located on the far eastern side of the 
composed of six wells which draw water from both deep and shallow aquifers.  Monitoring of
groundwater from the Site service water well field has shown that all chemical constituent
are within the New York State drinking water standards (KAPL 1992).  This well field, whic
adjacent to the Kayaderosseras Creek, is underlain by two sand and gravel aquifers.  The u



aquifer exists under water-table conditions and extends to a depth of approximately 30 fee
ground surface.  The lowermost aquifer exists under artesian head pressure with the potent
surface rising several feet above the static water-table surface.  The depth of the artesi
approximately 55 to 100 feet below the ground surface.  Recharge to the water-table aquife
simultaneous water withdrawal comes primarily from the Kayaderosseras Creek, and to a less
degree from Crook Brook.  (DGC 1986) 
      There are 19 monitoring wells within the operating area.  These recently installed w
used to provide depth-to-groundwater information, related water table mapping, and water q
assessment.  Test borings on the reservation have generally showed the water table to be w
10 feet of the ground surface.  The test boring data also indicate that the configuration 
table is, for the most part, a replica of the configuration of the surface topography, but
elevation and somewhat softened in relief. 

4.1.5.8.3 Existing Radiological Conditions. 

The liquid effluent environmental monitoring 
program at the Kesselring Site consists of radiological monitoring of the Glowegee Creek w
aquatic life, and sediment in the vicinity of the Site to confirm that the general public 
by operations at the Site.  There is no detectable radioactivity present in the Glowegee C
sediment due to Site operations (KAPL 1992).  The concentrations of chemical constituents 
effluent from the Kesselring Site resulted in no adverse effect on the quality of Glowegee
aquatic life.  This is substantiated by results of fish and aquatic life surveys that conf
existence of a diverse and healthy aquatic community in the creek water.  Only naturally o
radionuclides were detected in the Glowegee Creek water samples.  The results of analysis 
collected from Glowegee Creek show no radioactivity attributable to Site operations. 
      Currently, Kesselring Site does not discharge radioactive liquid effluent to the env
ment. Since the beginning of prototype operations, the release of radioactivity into Glowe
been small (about 15 curies) and has had no measurable effect on the natural background ra
in the sediment.  Over 98 percent of the radioactivity discharged to the creek was tritium
traces of other radionuclides such as cobalt-60, iron-55, nickel-63, and antimony-125 (KAP
The amount of tritium released was greatly decreased when water reuse was started by the p
plants.  In addition, the average concentration of tritium discharged to Glowegee Creek wa
1000 times lower than allowed by federal regulations.  In over three decades of operation,
been no measurable impact from Kesselring Site operations on the environment or adverse ef
the community or the public. 

4.1.5.9 Ecological Resources 

4.1.5.9.1 Terrestrial Ecology. 

The conceptual location where naval spent nuclear fuel would be 
stored is illustrated in Attachment D.  This location is within an existing industrial com
surrounded by buildings and paved areas.  The industrial nature of the Site and the fact t
has already been disturbed from its natural state by earlier activities mean that plant or
sensitive to disturbance by human activities would not be expected to be present. 

4.1.5.9.2 Wetlands. 

There are 13 areas located on the Kesselring Site classified as either Class II 
or III wetlands in accordance with the New York State Department of Environmental Conserva
(NYCRR 1987).  Current operations which include the secured area of the Site, parking lots
field, and pumphouse area do not impact the listed wetlands.  Access and perimeter roadway
listed wetlands at four locations (within 100 feet); however, construction of these roadwa
all current regulatory requirements. 

4.1.5.9.3 Aquatic Ecology. 

In accordance with the Environmental Statement for the S8G 
Prototype, Kesselring Site, West Milton, New York (USAEC 1972), an expanded chemical and 
biological monitoring program was initiated in Glowegee Creek early in 1975.  An important
this monitoring program is an annual fish survey in Glowegee Creek upstream and downstream
Site discharges because Glowegee Creek is classified as a Class "C" trout stream by New Yo



These surveys conducted by the New York State Department of Environmental Conservation and
environmental consultants from the Knolls Atomic Power Laboratory indicate that stocking d
stream merely supplements the fish population that is removed by fishermen.  The section o
Glowegee Creek above the Site, although not stocked, contains a population of native trout
maintained by natural spawning of the fish. 

4.1.5.9.4 Endangered and Threatened Species. 

There are several endangered and threatened 
species listed by the New York State Department of Environmental Conservation located in t
Saratoga County area.  The endangered species are the karner blue butterfly, bald eagle, a
peregrine falcon, and the threatened species is the red-shouldered hawk.  To date, there h
direct observations of these species documented on the Kesselring Site. 

4.1.5.10 Noise 

     Plant operations and maintenance at the Kesselring Site generate noise equivalent to 
industrial activity. 

4.1.5.11 Traffic and Transportation 

      Two corridors, the Hudson-Champlain, 10 to 17 miles to the east, and the Mohawk-Huds
10 to 17 miles to the south and southwest, contain the major transportation systems and th
industrial complexes in the vicinity of the Site. 
The Cottrell Paper Company, located in Rock City 
Falls, 3 miles from the Site, is the only industry within a 5-mile radius. 
      Except for their use by Kesselring Site employees, the secondary routes bounding the
auxiliary commuting and delivery routes for small products and produce.  State Route 29 ru
to the north, State Route 147 runs 4 miles to the west, and State Route 67 runs 4 miles to
State Route 50, 6 miles east, running from Saratoga Springs to Scotia, carries the only ap
amount of truck and bus traffic.  The majority of through traffic uses either Interstate I
route U.S. Highway 9, in the Hudson-Champlain corridor, 10 miles to the east. 
      Two lines of the Delaware and Hudson Railroad cross the region within 10 miles of th
The main north-south line runs through Ballston Spa, just over 5 miles to the east, and a 
runs just over 5 miles to the northeast into the central Adirondack area. 
      Commercial barge traffic occurs on the New York State Barge Canal, 12 miles southwes
the Site at its closest point, and on the less used Champlain Division, 17 miles east of t
      Saratoga County has the nearest airport, 4-1/2 miles east of the Site, followed by S
and Albany airports, approximately 15 and 20 miles to the south-southeast.  Data furnished
traffic representatives for the three area airports indicate that regular flight patterns 
commercial, and private aircraft, large and small, do not pass within a 5-mile radius of t
Only the instrument approach to the Saratoga County Airport, designated by the Federal Avi
Administration (FAA), has the potential for overflying the Site. 
      Albany County Airport, 22 miles south-southeast of the Site, is the nearest airport 
scheduled flights by commercial jet aircraft.  Schenectady County Airport, 15 miles south 
is an auxiliary field with a low volume of traffic relative to size.  No air carriers prov
service out of Schenectady.  The bulk of the airport's traffic is corporate and private ai
majority of the balance being military aircraft of the 109th New York Air National Guard.
      Naval spent nuclear fuel has been removed from the prototypes and transported to the
National Engineering Laboratory Expended Core Facility (ECF) for examination and evaluatio
matter of routine.  Naval spent nuclear fuel shipments from the Kesselring Site to ECF wer
in 1961.  Since that time, 21 shipments of naval spent nuclear fuel originating at the Kes
have been made to ECF.  The shipping containers were transported by heavy-lift transporter
nearby commercial rail line where the containers were then transported by rail.  Attachmen
provides a list of these shipments made to date by year.  Attachment A also contains detai
descriptions of the shipping containers used for naval spent nuclear fuel shipments from s
      The Site exclusion area boundary, which is the boundary of the Site, defines the res
area.  No activities unrelated to plant operation are permitted within the exclusion area.
fenced-in security area containing the operating facilities (centered within the exclusion
boundary) is permitted only through one permanent gate facility which is manned by securit
on a 24-hour-per-day basis. 
      No public roads, highways, railways, or navigable waterways traverse the exclusion a



4.1.5.12 Occupational and Public Health and Safety 

4.1.5.12.1 Occupational Radiological Health and Safety. The Navy has well established and 

effective Occupational Safety, Health, and Occupational Medicine programs at all of its fa
regard to radiological aspects of these programs, the Naval Nuclear Propulsion Program pol
reduce to as low as reasonably achievable the external exposure to personnel from ionizing
associated with naval nuclear propulsion plants.  These stringent controls on minimizing o
radiation exposure have been successful.  No personnel at the Naval Reactors Department of
facilities have ever exceeded the applicable federal annual radiation exposure limit.  The
was 15 rem per year in 1958 and is currently 5 rem per year.  No one has exceeded the Prog
limit of 5 rem per year since this limit was established in 1967 and since 1980, no one ha
more than 2 rem per year from radiation associated with naval nuclear propulsion plants.  
average occupational exposure of each person monitored at Naval Reactors DOE facilities is
per year.  The average lifetime accumulated radiation exposure from radiation associated w
Naval Nuclear Propulsion Program for the 141,000 personnel who have been monitored at the 
Naval Reactors facilities is about 0.35 rem (NNPP 1994c).  This corresponds to the likelih
cancer fatality of 1 in 7142. 
      Naval Reactors policy on occupational exposure from ingested or inhaled radioactivit
prevent significant radiation exposure to personnel from internal radioactivity.  The limi
achieve this objective are one-tenth of the levels allowed by federal regulations for radi
Since 1972 as a result of this policy, no one has received more than one-tenth the federal
occupational exposure limit from internal radiation exposure caused by radioactivity assoc
work at the DOE Naval Reactors facilities. 
      For work operations involving the potential for spreading radioactive contamination,
containments are used to prevent personnel contamination or generation of airborne radioac
The controls for contamination are so strict that precautions sometimes have had to be tak
prevent tracking contamination from fallout and natural sources into radiological areas be
contamination control limits used in these areas were well below the levels of fallout and
contamination occurring outside in the general public areas.  A basic requirement of conta
control is monitoring all personnel leaving any area where radioactive contamination could
occur.  Workers are trained to survey themselves (i.e., frisk), and their performance is c
radiological control personnel.  Frisking of the entire body is required, normally using s
held survey instruments.  Major work facilities are equipped with portable monitors, which
in lieu of hand-held friskers.  These stringent controls to protect the workers and the pu
contamination have proven effective in the past. 
      In 1991, researchers from Johns Hopkins University, Baltimore, Maryland, complet- 
ed a very comprehensive epidemiological study of the health of workers at the six naval sh
private shipyards that service the Navy's nuclear-powered ships (Matanoski 1991).  This in
dent study evaluated a population of 70,730 civilian workers over a period from 1957, begi
first overhaul of the first nuclear-powered submarine, USS NAUTILUS, through 1981, to dete
whether there was an excess risk of leukemia or other cancers associated with exposure to 
of gamma radiation.  This study is also of particular relevance to workers at the Naval Re
prototypes because the type of radioactivity, level of exposure, and method of radiolog- 
ical controls at these shipyards are similar to the Naval Reactors prototypes. 
      The Johns Hopkins study found no evidence to conclude that the health of people invo
work on U.S. naval nuclear-powered ships has been adversely affected by exposure to low le
radiation incidental to this work.  The average annual radiation exposure for these shipya
about two times higher than the exposure received by personnel assigned to Naval Reactors 
propulsion prototype sites.  Additional studies are planned to investigate the observation
the shipyard study with data beyond 1981. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
tation workers for all historical shipments is 16.6 person-rem, which statistically corres
0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation worker
the workers are closer to the shipment for a longer time than any member of the general po
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim
40-year period, or about 0.19 rem per year, which is within DOE standards for occupational
exposed individuals.  The radiation exposures to workers correspond to much less than one 
cancer, which means that it is unlikely that there have been any past health impacts due t
historical shipments of naval spent nuclear fuel over the entire history of such shipments

4.1.5.12.2 Occupational Non-radiological Health and Safety.



In the non-radiological 
Occupational Safety, Health and Occupational Medicine area, the Navy complies with the Occ
tional Safety and Health Administration Regulations.  The Navy's policy is to maintain a s
healthful work environment at all naval facilities.  Engineered systems and administrative
the primary means employed for minimizing potential employee exposure to occupational haza
exposures cannot be controlled with engineering or administrative controls, personal prote
equipment is used to provide additional protection.  Due to the varied nature of work at t
facilities, there is a potential for certain employees to be exposed to physical and chemi
These employees are routinely monitored during work and receive medical surveillance for p
hazards such as exposure to high noise levels or heat stress.  In addition, employees are 
their exposure to chemical hazards such as organic solvents, lead, asbestos, etc., and whe
ate are placed into medical surveillance programs for these chemical hazards. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 

4.1.5.12.3 Public Radiological Health and Safety. 

The effluent and environmental monitoring 
results show that the radioactivity in liquid and gaseous effluents from 1992 operations a
Kesselring Site had no measurable effect on background radioactivity levels.  Therefore, a
exposures from Site operations to off-site individuals were too small to be measured and m
calculated using conservative methods.  In accordance with the "Knolls Atomic Power Labora
Environmental Monitoring Report for Calendar Year 1992" (KAPL 1992), the following estimat
were determined:  (1) the radiation exposure to the maximally exposed individual in the vi
Site was less than 0.1 mrem, (2) the average exposure to members of the public residing in
80-kilometer (50-mile) radius assessment area surrounding the Site was less than 0.001 mre
(3) the collective exposure to the population residing within 50 miles of the Site was les
person-rem. 
      The hypothetical exposures calculated in Attachment F for the period 1995 through 20
adjusted from an annual basis (1995) to the historical basis by multiplying by 40 years (t
the period of site operations) and by a factor of 1.7 to take into consideration variation
of prototypes and operations. 
      The calculated accumulated exposures through 1995 to the general population within 5
of the site (about 1.15 million people) are 3.9 person-rem.  To provide perspective, the e
received due to natural radiation sources through 1995 are approximately 14 million person
based on 0.3 rem per person per year. 
      The results show that the estimated exposures were less than 0.1 percent of that per
the radiation protection standards listed in DOE Order 5400.5 (DOE 1993), and that the est
exposure to the population residing within 80 kilometers (50 miles) of the Site was less t
percent of the natural background radiation exposure to the population.  In addition, the 
exposures were less than 1 percent of that permitted by the numerical guide listed in 10CF
Appendix I (CFR 1986) for whole-body exposure, demonstrating that exposures are as low as 
reasonably achievable.  The exposure attributed to radioactive air emissions was less than
the EPA standard given in 40CFR61 (CFR 1989). 
      The collective radiation exposure to the public along travel routes from Kesselring 
shipments of radioactive materials during 1992 was calculated using data given by the NRC 
"Final Environmental Statement of the Transportation of Material by Air and Other Modes" (
1977).  Based on the type and number of shipments made, the collective annual radiation ex
the public along the transportation routes, including transportation workers, was approxim
1 person-rem.  This is less than 0.001 percent of the exposure received by the same popula
natural background radiation. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities. 
      All of the radiation exposures to the general population correspond to much less tha
incident cancer, which means that it is unlikely that there has been any past health impac
public due to all historical shipments of naval spent nuclear fuel over the entire history
shipments. 



4.1.5.12.4 Public Non-radiological Health and Safety. 

Liquid effluents from the Kesselring 
Site are derived from several sources:  Site boiler blowdown, sewage treatment plant, cool
blowdown and overflow, retention basin discharges, storm water, and site service cooling w
Liquid effluents from the Kesselring Site enter Glowegee Creek through two surface channel
(discharges 001 and 002), a submerged drain line from the sewage treatment plant (discharg
and a storm water runoff (discharge 004). 
      With the exception of the sewage treatment plant, intermittent cooling tower blowdow
once-through cooling systems that operate continuously, all effluents are released in batc
of effluent concentrations is achieved by the analysis of liquid collected from the contin
systems and from the collection tanks prior to each release from the batch systems. 
      A series of gates are located in discharge channels 001, 002, and the lagoon to prov
means to contain effluent if concentrations should ever exceed applicable discharge limits
addition, continuous pH and temperature monitoring systems are installed in discharge chan
002, and the lagoon.  These systems automatically control the discharge gates and provide 
there is ever an out-of-specification pH or temperature level.  Periodic samples collected
effluent channels are analyzed for chemical constituents, and demonstrate compliance with 
New York State Department of Environmental Conservation State Pollutant Discharge Eliminat
System permit. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact to the public due to all historical shipments of naval spent nuclear fuel over the 
of such shipments. 

4.1.5.13 Utilities and Energy 

4.1.5.13.1 Water Consumption. The Site Service Water System provides the Kesselring Site 

with water for operations, fire protection, sanitary, and potable use.  The Site uses appr
million gallons of well water per year.  The Site is supplied by two pressurized mains fro
located at the well field.  Main and backup chlorination facilities are located at two of 
locations.  Five loops, on site, comprise the central distribution system which is capable
up to 3,800 gallons per minute.  Surge capacity for fire fighting and peak usage is provid
elevated head tanks with a combined capacity of 500,000 gallons. 

4.1.5.13.2 Electricity Consumption. 

The Kesselring Site is provided with two separate off-site 
commercial electrical power sources from the Niagara Mohawk Power Company.  One source is 
115-kv Transmission Line No. 1 that runs between Spier Falls, New York and Rotterdam, New
York. This line is approximately 40 miles long and is tapped at approximately the midpoint
service to the Site.  The overhead line from the 115-kv tap on Line No. 1 to the Site is 2
long.  The second physically independent commercial source feeding the Site  is a 34.5-kv 
transmission line supplied from a radial system fed from Ballston Spa, New York.  The 34.5
is approximately 9.6 miles long.  The Site uses 47 thousand megawatt-hours of electricity 
security, building lighting, and prototype plant support. 

4.1.5.13.3 Fuel Consumption. 

There is no natural gas used on the Kesselring Site.  Number 2 
fuel oil is used to fire four Site steam generating boilers for Site heating for which the
consumption averages 640,000 gallons. 

4.1.5.13.4 Wastewater Systems and Discharges. 

The sewage treatment facility for the 
Kesselring Site is a third-level treatment facility utilizing the extended aeration/contac
activated sludge and chemical precipitation of phosphorus followed by sand filtration.  Th



meets all federal and New York State standards for sewage treatment.  Discharges are contr
conformance with the terms of a New York State Pollutant Discharge Elimination permit.  Wa
sludge is stored in a holding tank and is periodically removed by a licensed subcontractor
at a state-approved, off-site disposal area.  The treatment plant is automatic and operate
ed. Routine analysis and adjustments are made daily.  Approximately 9.125 million gallons 
processed by the Site Sewage Treatment Facility each year. 

4.1.5.13.5 Energy Consumption. 

The following energy conservation initiatives for the 
Kesselring Site are scheduled for completion between now and the year 2000: 
      (1) The shutdown of one prototype plant. 
      (2) The conversion from fuel oil to natural gas for operating the Site steam heating
      (3) Replacing the existing building lights and windows with modern, more energy effi
          systems. 
      (4) Major building renovations including energy conservation upgrades to various adm
          tion and testing facilities. 

4.1.5.14 Materials and Waste Management 

     Operation of the Kesselring Site results in the generation of various types of radioa
materials that require detailed procedures for handling, packaging, transportation, and, i
disposal at a government-operated burial site. 
Radioactive materials that do not require disposal are 
handled and transferred in accordance with detailed material control and accountability pr
Internal reviews are made prior to the shipment of any radioactive materials from the Site
that the material is properly identified, surveyed, and packaged in accordance with federa
local requirements. 
      Low-level radioactive solid waste material that requires disposal includes filters, 
resin, rags, paper, and plastic.  The volume of waste contaminated with radioactivity that
and shipped is minimized through the use of special work procedures that limit the amount 
that becomes contaminated during work on radioactive systems and reactor components.  In a
compressible wastes are compacted in order to further reduce the volume of waste to be bur
Radioactive liquids are solidified prior to shipment.  All radioactive wastes are packaged
applicable regulations of the Department of Transportation given in 49CFR, Parts 171-175 a
177-178 (CFR 1985).  The waste packages also comply with all applicable requirements of th
the DOE, and the burial sites.  All shipments of low-level radioactive solid wastes were m
authorized common carriers to government-owned burial sites located outside of New York St
During 1992, approximately 215 cubic meters (281 cubic yards) of routine low-level radioac
containing 987 curies were shipped from the Site for burial. 
      Site operations produce a variety of industrial waste products including sewage trea
sludge and effluent, once-through cooling water, chemical wastes, boiler exhaust gases, an
such products typical of a large laboratory facility.  All such waste products are control
dance with various permits as required by federal and state laws.  Chemically hazardous so
controlled and disposed of in accordance with the requirements of the Resource Conservatio
Recovery Act (RCRA) in accordance with a permit held by the Site and administered by New Y
State. 
      All hazardous wastes are transported off-site for disposal at permitted, commerciall
available, facilities.  No treatment (with the exception of exempt simple treatment and el
neutralization) or disposal occurs at the Kesselring Site.  In 1992, the Kesselring Site s
approximately 15 tons of various hazardous wastes for off-site disposal.  In accordance wi
the Site has prepared a hazardous waste minimization plan.  The plan requires specific act
identify and minimize waste-producing operations, compare minimization efforts year to yea
demonstrate progress, and establish waste minimization goals.  This is accomplished by est
of strict procurement procedures, substitution of non-hazardous materials where practical,
similar measures. 
      Waste which is both radioactive and chemically hazardous is regulated under both the
Energy Act and the RCRA as "mixed waste."  Within the Naval Nuclear Propulsion Program, 
concerted efforts are taken to avoid commingling radioactive and chemically hazardous subs
as to minimize the potential for generation of mixed waste.  For example, these efforts in
avoiding the use of acetone solvents, lead-based paints, lead shielding in disposal contai
chemical paint removers.  Radioactive wastes, including those containing chemically hazard
substances, are handled in accordance with long-standing Program radiological requirements
handling includes solidification to immobilize the radioactivity, separation of the radioa



chemically hazardous substances, removal of liquids from solids, and other simple techniqu
determination is then made as to whether the resulting waste is hazardous.  As a result of
efforts to avoid the use of chemically hazardous substances in radiological work, Program 
typically generate only a few hundred cubic feet of mixed waste each year.  This small amo
mixed waste, along with limited amounts of mixed waste from Program work conducted prior t
1987, will be stored pending the licensing of commercial treatment and disposal facilities
      Sanitary wastewater is processed at a conventional extended aeration treatment plant
southeast corner of the fenced security area.  The treatment train consists of equipment t
large solids, aeration tanks in which air is bubbled through the waste to provide mixing w
sludge to reduce biochemical oxygen demand, and a clarifier for the separation of liquids 
The treatment plant is effective in reducing biochemical oxygen demand and suspended solid
90 percent in the effluent.  Discharges are controlled in conformance with the terms of a 
State Pollutant Discharge Elimination System permit held by the Kesselring Site.  As the n
accumulated sludge is removed from the plant by a New York State licensed subcontractor an
disposed of at an approved off-site disposal facility also licensed by New York State. 
      Non-hazardous wastes are reused and recycled or disposed of off-site.  Sanitary wast
as cafeteria waste, scrap paper, and the like are also disposed of at a licensed off-site 
hazardous wastes are being buried in the landfill.  Most metal solid waste is accumulated 
a scrap salvage vendor. 

4.2 IDAHO NATIONAL ENGINEERING LABORATORY 

4.2.1 Overview 

      There are three naval reactor prototype plants at the Idaho National Engineering Lab
(INEL) at the Naval Reactors Facility (NRF).  These plants contain nuclear reactor plants,
have reached the end of their usefulness and are being placed in layup and safe storage. 
Dismantlement of each of the prototype plants will be accomplished in the future; however,
specific time has yet been set for this work.  Appropriate documentation under the Nationa
Environmental Policy Act (NEPA) will be prepared for prototype dismantlement when a specif
proposal for these actions has been developed. 
      Also located at the Naval Reactors Facility is the Expended Core Facility (ECF) to w
naval spent nuclear fuel has been shipped for examination since 1957.  After examination a
the spent nuclear fuel is transferred to the Idaho Chemical Processing Plant, also at INEL
storage.  This section provides a brief summary of the INEL affected environment.  A detai
description of the affected environment at the INEL is provided in Volume 1, Appendix B an
Volume 2, Section 4.  The reader should refer to the applicable sections therein for addit
information.   

4.2.2 Land Use 

      The INEL site (which has been designated a National Environmental Research Park) occ
approximately 2300 square kilometers (about 890 square miles) of dry, cool desert in south
Idaho.  Land at the INEL site is currently used for industrial and support operations asso
energy research and waste management activities, grazing, infrastructure, recreational use
environmental research.  Only about 2 percent of the land is used for facilities and opera
access to most facility areas is restricted.  Land surrounding the INEL site is primarily 
grazing, mineral and energy production, wildlife management, range land, and recreational 

4.2.3 Socioeconomics 

      INEL plays a substantial role in the regional economy.  For fiscal year 1990, INEL d
employed approximately 11,100 personnel, or nearly 12 percent of the total regional employ
The population directly supported by INEL employment was approximately 38,000 persons, or 
percent of the total regional population.  Over 97 percent of INEL employees reside in the
influence affected by the INEL.  The INEL region of influence includes the seven counties
surrounding and including the INEL:  Bingham, Bonneville, Butte, Clark, Jefferson, Bannock
Madison counties.  Employment in this region experienced an annual average growth rate of
approximately 1.3 percent from 1980 to 1991 while the population growth in the same region
1980 and 1990 was about 0.6 percent per year.  Volume 1, Appendix B provides a complete 
description of the affected environment at the INEL in this category. 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority



Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the INEL, and are provided in Appendix
this volume of the Environmental Impact Statement.  These data were developed in a manner 
ensures that they are consistent with the data on the total population provided in Appendi

4.2.4 Cultural Resources 

      Approximately 4 percent of the INEL has been surveyed for archaeological resources. 
1500 sites have been identified; however, none are currently on the National Register of H
Places, but may be placed there after formal evaluation.  One structure on the INEL relate
research and development, the Experimental Breeder Reactor I, is on the National Register 
Places and is a National Historic Landmark while a number of other reactors and associated
are eligible for inclusion.  The entire INEL site is culturally important to Native Americ
they believe the land is sacred.  Further information on cultural resources at INEL is pro
Volume 1, Appendix B, Section 4.4 and in Volume 2, Section 4.4.2. 

4.2.5 Aesthetic and Scenic Resources  

      The INEL site is bordered on the north and west by the Bitterroot, Lemhi, and Lost R
mountain ranges.  Volcanic buttes near the southern boundary of the INEL can be seen from 
locations on the site.  Most of the area within the INEL site consists of open, undevelope
Although many of the site facilities are visible to the public, most facilities are locate
from public roads.  The reader should refer to the detailed description of the affected en
this category at the INEL in Volume 1, Appendix B. 

4.2.6 Geology 

      The INEL site is located on the Eastern Snake River Plain which extends in a broad a
the Idaho-Oregon border in the west to the Yellowstone Plateau in the east.  The resources
within the site are sand, gravel, and pumice.   
      The Eastern Snake River Plain has low seismicity but is surrounded by an area of hig
seismicity.  A summary of the seismicity at the ECF site is provided in Attachment B. 
      Volcanic hazards at the INEL site have a low probability of occurrence.  Volcanism h
in the INEL area consist of possible recurrence of silicic volcanism, silicic dome emplace
basaltic eruptions.  Of these three volcanic hazards, basaltic eruptions have been determi
the highest expectation of occurrence.  The potential for basaltic volcanism that could af
less than 10-5 per year.  The reason that the risk from volcanic hazards at ECF is so low 
facility is more than 9 miles north of the highest potential source of basaltic eruptions.
viscous nature of basaltic lava flows, they are very slow moving and can be diverted in te
as that on the INEL.  The potential for silicic volcanism impacting ECF is negligible beca
center of silicic volcanism is now located under Yellowstone National Park which is about 
east of ECF.  Several small silicic domes were emplaced in the vicinity of INEL in the pas
million years.  These silicic domes are about 17 miles south of the Expended Core Facility
have minimal impact on the site.  (Rizzo 1994) 

4.2.7 Air Resources 

      The Eastern Snake River Plain climate exhibits low relative humidity, wide daily tem
swings, and large variations in annual precipitation.  The average seasonal temperatures a
site range from -7.3 degrees C (18.8 degrees F) in winter to 18.2 degrees C (64.8 degrees 
summer.  Annual precipitation is light, averaging 22.1 centimeters (8.7 inches).  The aver
snowfall is 70.1 centimeters (27.6 inches).  Other than thunderstorms, severe weather is u
      The air quality on the INEL site and off-site is generally good and within applicabl
guidelines.  Details of the non-radiological air quality and the radiological air quality 
Appendix B of Volume 1. 



4.2.8 Water Resources 

      Surface water features near the INEL site are the Big Lost River, Little Lost River,
Creek, and on-site man-made ponds.  Water in the rivers does not exceed the applicable dri
water quality standards.  The potential for flooding has been assessed.  Details on the IN
plains can be found in Appendix B and Volume 2. 
      Groundwater in the area is contained in the Snake River Plain Aquifer.  Subsurface w
quality is affected by natural water chemistry and contaminants originating at the site.  
discharges to unlined ponds and deep wells have introduced radionuclides, non-radioactive 
inorganic salts, and organic compounds into the subsurface water.  For a complete descript
affected environment in this category, the reader should refer to Volume 1, Appendix B. 

4.2.9 Ecological Resources  

      Vegetation on the INEL site is primarily shrub-steppe vegetation, with sagebrush bei
dominant plant.  The INEL supports animal communities typical of shrub-steppe vegetation a
habitats.  Over 270 vertebrate species have been observed on the site.  A more thorough tr
the topic of ecological resources at the INEL is provided in Volume 1, Appendix B.  Also p
therein is a description of the threatened and endangered species which include the bald e
peregrine falcon. 

4.2.10 Noise 

      The major sources of noise at the INEL occur primarily in developed operational area
include various facilities, equipment, and machines.  Existing INEL-related noises which m
the public are those from transporting people and materials to and from the INEL and in-to
facilities via buses, trucks, private vehicles, helicopters, and freight trains.  In addit
business travel of INEL personnel via commercial air transport represent an appreciable fr
such travel in and out of regional airports. 

4.2.11 Traffic and Transportation 

       The INEL is surrounded by a system of interstate highways, U.S. highways, state hig
railroads, and airports.  The regional railroads include main and branch Union Pacific lin
Southeastern Idaho.  The two major airports in Idaho Falls and Pocatello provide passenger
service. 
      The INEL transportation infrastructure consists of an on-site road system and rail s
There are about 140 kilometers (87 miles) of paved roads, of which  29 kilometers (18 mile
considered service roads and are closed to the public.  The Union Pacific Railroad crosses
southern portion of the INEL and provides rail service to the site.  Rail shipments are li
commodities, spent nuclear fuel, and radioactive materials.   

4.2.12 Occupational and Public Health and Safety 

4.2.12.1 Occupational Radiological Health and Safety. Radiation exposures to workers at 

ECF in recent years have averaged approximately 100 millirem per year, compared to the lim
5000 millirem per year specified by The Code of Federal Regulations, Title 10, Part 20.  T
radiation exposure to workers at ECF makes up about 30% of the occupational exposure to ra
experienced by workers at NRF.  Approximately 280 workers at ECF work in radiological area
are monitored for occupational radiation exposure.  The average lifetime accumulated radia
exposure from radiation associated with naval nuclear propulsion plants for the 141,000 pe
who have been monitored at the DOE Naval Reactors facilities including ECF, is about 0.35 
(NNPP 1994c).  This corresponds to the likelihood of a cancer fatality of 1 in 7142. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
transportation workers for all historical shipments is 16.6 person-rem, which statisticall
to 0.0066 cancer fatalities.  The maximum exposed individual (MEI) is a transportation wor
the workers are closer to the shipment for a longer time than any member of the general po
Under the limiting assumption that the same worker is associated with every shipment for t
historical period, this person would receive a total exposure of 7.5 rem over the approxim



40-year period, or about 0.19 rem per year, which is within Department of Energy (DOE) sta
for occupationally exposed individuals.  The radiation exposures to workers correspond to 
than one incident cancer, which means that it is unlikely that there have been any past he
due to all historical shipments of naval spent nuclear fuel over the entire history of suc

4.2.12.2 Occupational Non-radiological Health and Safety. In the non-radiological 

Occupational Safety, Health, and Occupational Medicine area, the Navy complies with the 
Occupational Safety and Health Administration Regulations.  The Navy's policy is to mainta
and healthful work environment at all naval facilities.  Due to the varied nature of work 
facilities, there is a potential for certain employees to be exposed to physical and chemi
These employees are routinely monitored during work and receive medical surveillance for p
hazards such as exposure to high noise levels or heat stress.  In addition, employees are 
their exposure to chemical hazards such as organic solvents, lead, asbestos, etc., and whe
appropriate are placed into medical surveillance programs for these chemical hazards. 
      Operations at ECF have resulted in fewer than 210 days of work lost to injuries in t
years between 1987 and 1993 out of 736 total lost days of work at NRF during that period. 
Recordable injuries at ECF represented about 12 percent of the total number of such injuri
during the same period. 
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  Approximately 0.028 fa
estimated as a result of non-radiological sources (vehicle emissions) associated with all 
shipments of spent nuclear fuel.  This number includes both the workers and the general pu
Since this number is much less than one, it is unlikely that there has been any non-radiol
impact due to the historical shipment of naval spent nuclear fuel over the entire history 
shipments. 
      Limited quantities of some materials classified as hazardous chemicals are handled a
but the precautions used during the work prevent exposure of the workers to these material

4.2.12.3 Public Radiological Health and Safety. The Naval Reactors Facility has from its 

beginning monitored potential sources of releases of radioactivity to the environment from
site in liquid and airborne effluents.  Releases of water containing low levels of radioac
various disposal basins, leaching pits, and retention basins were made principally in the 
1960s.  This practice was discontinued in 1979 and the residual activity in the soil from 
is estimated to be approximately 150 curies, consisting primarily of cesium-137, strontium
cobalt-60.  The Naval Reactors Facility maintains a program to monitor these areas to prov
assurance that they continue to not present a hazard to the public.  Operations at NRF, in
ECF, have had no effect on the groundwater of the Snake River Plain Aquifer.  Monitoring o
aquifer on the NRF site indicates radioactivity is at or near natural background levels.  
comprehensive INEL site radiation monitoring program (Hoff et al. 1992) shows that radiati
exposure to persons off-site as a result of all NRF operations is too small to be measured
      Attachment A provides a discussion of the calculation of past health impacts associa
all transportation of naval spent nuclear fuel and test specimens.  The radiation exposure
general population for all historical shipments is 1.95 person-rem, which statistically co
0.00098 cancer fatalities.  The maximum exposed individual (MEI) is a transportation worke
these workers are closer to the shipment for a longer time than any member of the general 
The maximum exposure to an individual of the general population is 0.062 rem over the enti
historical period, which statistically corresponds to 0.000031 cancer fatalities. 

4.2.12.4 Public Non-radiological Health and Safety. Since operations began, NRF has 

monitored site water and air released from operations at the site to ensure that they meet
requirements of applicable federal and state environmental standards.  Results of all effl
monitoring confirm that the operation of NRF has no discernible impact on the environment
(WECNRF 1993).  Operations at NRF have not caused degradation of the quality of the ground
of the Snake River Plain Aquifer.  Monitoring results indicate no detectable toxic chemica
or laboratory chemicals in the groundwater in the vicinity of NRF.  Low levels of sodium a
chloride (like table salt) used to soften site water and nitrates (which leaked through cr
sewage lagoon liners) and discharges to the industrial waste ditch are detectable in the i
vicinity of NRF at levels below the applicable drinking water standards.  No constituent m
groundwater exceeds applicable drinking water standards. 
      Attachment A provides a discussion of the calculation of past health impacts associa



all transportation of naval spent nuclear fuel and test specimens.  As stated in Section 4
unlikely that there has been any non-radiological health impact to the public due to all h
shipments of naval spent nuclear fuel over the entire history of such shipments. 

4.2.13 Utilities and Energy 

      The following discussion briefly describes the current utility and energy usage at I
more detailed information, refer to Volume 1, Appendix B. 
      Commercial electrical power is supplied to the INEL site by the Idaho Power Company.
water supply for INEL is provided by a system of wells, pumps, and storage tanks which are
administered by the DOE.  Because of the distance between site facility areas, the water s
systems for each facility are independent of each other.  Wastewater systems at most on-si
areas consist primarily of septic tanks and drain fields, although two areas also have was
treatment facilities.  The fuels consumed at the site (fuel oil, gasoline, diesel, kerosen
liquid petroleum gas) are transported to the site by various distributors for storage and 

4.2.14 Materials and Waste Management 

      The following discussion briefly describes the current waste disposal practices at t
For more detailed information, refer to Volume 1, Appendix B.   
      High-level waste is currently in storage at the INEL Idaho Chemical Processing Plant
waste is blended and then treated by calcination to produce a granular calcine solid. 
      Transuranic waste is kept in retrievable storage at the Radioactive Waste Management
Complex.  Although there is no currently available disposal facility, all transuranic wast
intended to ultimately be retrieved, repackaged, certified, and shipped to the Waste Isola
Plant for final disposal.   
      Low-level waste has been stored and disposed of at the Radioactive Waste Management
Complex.  Most low-level waste is reduced in volume before disposal through incineration,
compaction, and sizing at the Waste Experimental Reduction Facility; however, this treatme
been curtailed since 1991 awaiting an operating permit from the State of Idaho.  Low-level
awaiting treatment is stored on asphalt/concrete pads at the Waste Experimental Reduction 
and in radioactive waste storage containers at the generating facilities.  
      Most of the mixed low-level waste currently stored at the INEL is alpha-contaminated
level mixed waste shipped to the INEL for storage and treatment from off-site generators. 
only low-level mixed waste from INEL contractors is accepted at INEL for treatment and dis
All low-level mixed waste generated at INEL is stored at interim storage facilities until 
systems become available or operational.  
      Hazardous waste generated at the INEL is not treated or permanently stored at the IN
is collected and temporarily stored at the Hazardous Waste Storage Facility, or at tempora
accumulation areas, and shipped off-site to permitted treatment, storage, or disposal faci
      The industrial/commercial solid waste generated at the INEL is disposed of in the IN
Landfill Complex located at the Central Facilities Area.  Waste segregation takes place at
facility so recyclable materials do not enter the solid waste stream. 

4.3 SAVANNAH RIVER SITE 

4.3.1 Overview 

     As mentioned previously, naval spent nuclear fuel has been shipped to the Expended Co
Facility (ECF) at the Idaho National Engineering Laboratory (INEL) for examination since 1
One of the alternatives under consideration is to create a facility similar to ECF at or a
DOE-owned Savannah River Site (SRS) in South Carolina.  A detailed description of the envi
at the SRS is provided in Volume 1, Appendix C.  This section provides a summary of some o
highlights from Volume 1, Appendix C.  Therefore, specific source references for informati
contained in this section are omitted here but can be found in Volume 1, Appendix C. 
      Two sites have been identified as possible locations for the construction of a full-
Expended Core Facility.  One location for the Savannah River ECF is just to the east of th
geographic center of the complex (see Site A on Figure 4.3-1).  The other location (Site B
unused Barnwell Nuclear Fuel Plant located just outside of the eastern boundary of the pre
complex.  In either case, a separate security area would be established specifically to en
Savannah River ECF, with all access controlled by the Naval Reactors Program as has always
the case at the INEL-ECF. 



4.3.2 Land Use 

      The SRS (which has been designated a National Environmental Research Park) occupies 
area of approximately 800 square kilometers (310 square miles) in western South Carolina i
generally rural area about 40 kilometers (25 miles) southeast of Augusta, Georgia.  Land u
Savannah River Site can be grouped into three major categories: forest/undeveloped, water/
and developed facilities.  Land use bordering SRS is primarily forest and agricultural.  T
large amount of open water and non-forested wetlands along the Savannah River Valley.  The
does not contain any public recreation facilities and only about 5 percent of the land is 
constructed facilities. 

Figure 4.3-1. Candidate sites for an Expended Core Facility. 4.3.3 Socioeconomics 

     Approximately 90 percent of the SRS work force lives within the region of influence a
by the SRS.  The SRS region of influence includes Aiken, Allendale, Bamberg, and Barnwell
Counties in South Carolina, and Columbia and Richmond Counties in Georgia.  Employment in 
region experienced an annual average growth rate of approximately 5 percent between 1980 a
Over this same time period, the labor force in the six-county region of influence grew app
39 percent.  Personal income in the region of influence is about $7 billion.  Population i
of influence increased 13 percent from 376,058 in 1980 to 425,607 in 1990.  Appendix C of
Volume 1 provides a complete description of the affected environment at the SRS in this ca
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the SRS, and are provided in Appendix 
this volume of the Environmental Impact Statement.  These data were developed in a manner 
ensures that they are consistent with the data on the total population provided in Appendi

4.3.4 Cultural Resources 

     Cultural resources on the SRS can be summarized by stating that approximately 60 perc
the SRS area has been examined by the South Carolina Institute of Archaeology, University 
Carolina, in consultation with the South Carolina State Historic Preservation Officer, and
850 archaeological sites have been identified.  These range in age from Clovis Paleoindian
farms.  Most structures were demolished during initial establishment of the SRS.  Appendix
Volume 1 provides a complete description of the affected environment at the SRS in this ca

4.3.5 Aesthetic and Scenic Resources 

     The dominant aesthetic setting in the vicinity of the SRS consists mainly of agricult
and forest, with some limited residential and industrial areas.  Because of the distance t
boundary, the rolling terrain, normally hazy atmospheric conditions, and heavy vegetation,
facilities are not generally visible from off the Site.  The land on the SRS is heavily wo
developed areas occupy only approximately 5 percent of the total land area. 

4.3.6 Geology 

      The SRS is on the Upper Atlantic Coastal Plain of South Carolina, which consists of
approximately 200 to 400 meters of sands, clays, and limestones formed millions of years a
sediments are underlain by sandstones of Triassic age and older metamorphic and igneous ro
      There are no known capable faults as defined by the Nuclear Regulatory Commission 
regulatory guidelines in the SRS region.  Therefore, earthquakes capable of producing stru
damage are not likely in the vicinity of SRS.  Two notable earthquakes have occurred withi
kilometers (200 miles) of the SRS.  The first was a major earthquake in 1886 centered in t
Charleston area with an estimated Richter magnitude of 6.8.  The second earthquake was the
County, South Carolina, earthquake of 1913, which had an estimated Richter magnitude of 6.



occurred about 160 kilometers (100 miles) from the SRS.  Two earthquakes have occurred on 
SRS during recent years.  One on June 8, 1985, with a local magnitude of 2.6, and the othe
August 5, 1988, with a local magnitude of 2.0.  Appendix C of Volume 1 provides a complete
description of the affected environment at the SRS in this category. 

4.3.7 Air Resources 

      The annual average temperature at the SRS is 17.8 degrees C (64 degrees F); monthly
averages range from 7.2 degrees C (45 degrees F) in January to 27.2 degrees C (81 degrees 
July.  Relative humidity readings taken four times per day range from 36 percent in April 
percent in August.  The average annual precipitation at the SRS is approximately 122 centi
inches).  Precipitation distribution is fairly even throughout the year, with the highest 
the summer and the lowest in autumn.  Winter storms in the SRS area occasionally bring str
gusty surface winds with speeds as high as 32 meters per second (72 miles per hour). 
      The SRS is in a Class II area in attainment with National Ambient Air Quality Standa
(NAAQS) for pollutants, which include sulfur dioxide, nitrogen oxides, particulate matter,
ozone (as volatile compounds), and carbon monoxide.  The SRS has demonstrated its complian
the South Carolina Department of Health and Environmental Control regulation R.61-62.5, St
8, "Toxic Air Pollutants," which regulates the emission of 257 toxic substances.  Appendix
Volume 1 provides a more detailed description of the affected environment in this category

4.3.8 Water Resources 

      The Savannah River bounds the SRS on its southern border for about 32 kilometers 
(20 miles), approximately 260 kilometers (160 miles) from the Atlantic Ocean.  At the SRS,
River flow averages about 283 cubic meters (10,000 cubic feet) per second.  Five principal
to the Savannah River are on the SRS: Upper Three Runs Creek, Four Mile Branch Creek, Pen
Branch Creek, Steel Creek, and Lower Three Runs Creek.  Neither of the sites identified fo
Savannah River ECF is located on the 100-year floodplain.  Further discussion on the creek
SRS as well as the 100-year floodplain is available in Volume 1, Appendix C.  Approximatel
Carolina Bays are scattered across the SRS.  Carolina Bays are naturally occurring closed 
that often hold water.  The quality of the water in the Savannah River and the SRS streams
that on April 24, 1992, the South Carolina Department of Health and Environmental Control 
the classification of these waterways from "Class B waters" to "Freshwaters."  This action
more stringent set of water quality standards. 
      Excellent quality groundwater is abundant in this region of South Carolina from many
aquifers.  The main source of recharge to the groundwater is rainfall and the direction of
vadose zone is predominantly downward.  In general, the vadose zone thickness ranges from
approximately 40 meters (130 feet) in the northernmost part of the SRS to 0 meter where th
table intersects wetlands, streams, or creeks.  The groundwater beneath 5 to 10 percent of
has been contaminated by industrial solvents, metals, tritium, or other constituents used 
on the Site.  Appendix C of Volume 1 provides a complete description of the affected envir
the SRS in this category. 

4.3.9 Ecological Resources  

      At the time of acquisition by the U.S. Government, the SRS was approximately two-thi
forested and one-third cropland and pasture.  At present, more than 90 percent is forested
extensive forest management program is conducted by the Savannah River Forest Station.  Th
an important contributor to the biodiversity of Georgia and South Carolina.  Carolina Bays
Savannah River Swamp, and several relatively intact longleaf pine-wiregrass communities pr
important contributions to the diversity of biota of the SRS and of the entire region. 
      The removal of all human inhabitants in 1951 and the restoration of forest cover sin
have provided the wildlife associated with the wetlands of the Savannah River and the pine
sand hills of coastal South Carolina found on the SRS with excellent wildlife habitat.  A 
thorough treatment of the topic of ecological resources at the SRS is provided in Volume 1
C.  Also presented therein is a description of threatened, endangered, and candidate plant
species known to occur or that might occur on the SRS. 

4.3.10 Noise 

      The major noise sources at SRS occur primarily in developed operational areas and in



various facilities, equipment, and machines (e.g., cooling towers, transformers, engines, 
boilers, steam vents, paging systems, construction and materials-handling equipment, and v
Major noise sources outside the operational areas consist primarily of vehicles and railro
tions.  Existing SRS-related noise sources of importance to the public are those resulting
transportation of people and materials to and from the Site.  These sources include trucks
vehicles, helicopters, and freight trains.  In addition, a portion of the air cargo and bu
using commercial air transport through the airports at Augusta, Georgia, and Columbia, Sou
Carolina, are attributable to SRS operations.  Appendix C of Volume 1 provides a complete
description of the affected environment at the SRS in this category. 

4.3.11 Traffic and Transportation 

      The SRS is surrounded by a system of interstate highways, U.S. highways, state highw
and railroads.  The regional transportation networks service the four South Carolina count
Georgia counties that generate about 90 percent of SRS commuter traffic. 
      The SRS transportation infrastructure consists of more than 230 kilometers (143 mile
primary roads, 1,931 kilometers (1,200 miles) of unpaved secondary roads, and 103 kilomete
miles) of railroad track.  These roads and railroads provide connections among the various
facilities and to off-site transportation linkages. 

4.3.12 Occupational and Public Health and Safety 

      The sources of radiation exposure to individuals consist of natural background radia
cosmic, terrestrial, and internal body sources; radiation from medical diagnostic and ther
practices; and radiation from man-made sources, including consumer products, industrial pr
and nuclear facilities.  Programs are in place at the Savannah River Site to protect worke
radiological and non-radiological hazards.  These programs help to maintain the doses to w
below the regulatory dose limit of 5 rem/year and the DOE Administrative Control Level of
2 rem/year.  Appendix C of Volume 1 provides a complete description of the affected enviro
the SRS in this category. 

4.3.13 Utilities and Energy 

      The principal source of water for SRS facilities is the Savannah River, with the rem
supplemented by groundwater wells.  The Savannah River Site has its own electric-generatin
although it purchases much of the power it uses from the South Carolina Electric and Gas C

4.3.14 Materials and Waste Management 

      The SRS generates high-level radioactive waste, transuranic waste, low-level radioac
waste, hazardous waste, mixed waste, and sanitary waste.  DOE treats and stores waste gene
from on-site operations at the SRS in waste management facilities.  This includes approxim
20,000 cubic meters (700,000 cubic feet) of low-level waste generated annually.  SRS packa
low-level waste for disposal on the site in accordance with the waste category and its est
surface dose rate. 
      Mixed low-level waste contains low-level radioactive materials and hazardous wastes.
SRS mixed waste program consists primarily of providing safe storage until treatment and d
facilities are available.  Appendix C of Volume 1 provides a complete description of the a
environment for this category. 

4.4 HANFORD SITE 

4.4.1 Overview 

      As mentioned previously, naval spent nuclear fuel has been shipped to the Expended C
Facility (ECF) at the Idaho National Engineering Laboratory (INEL) for examination since 1
alternative under consideration to performing spent naval nuclear fuel inspections at the 
to construct a facility providing similar capabilities at the Hanford Site.  Two options f
an alternate ECF at the Hanford Site are to:  (1) construct a new ECF between the 200 East
West Areas adjacent to the proposed spent nuclear fuel storage facility, or (2) modify the
unused Fuels and Materials Examination Facility (FMEF), located in the 400 Area, to perfor



operations (see Figure 4.4-1).   
      This section provides a brief summary of the affected environment at Hanford.  A det
discussion of the Hanford Site affected environment is contained in Volume 1, Appendix A. 
reader should refer to the applicable sections therein for additional information. 

4.4.2 Land Use 

     The Hanford Site (which has been designated a National Environmental Research Park) 
encompasses approximately 1450 square kilometers (560 square miles) and includes several 
Department of Energy (DOE) operational areas.  Most of the site is open, vacant land with 
6 percent of the land occupied by constructed facilities.  Land uses in the surrounding ar
urban and industrial development, irrigated and dry-land farming, and grazing. 
      The Hanford Site includes some land-use resources that Native Americans have express
interest in, regarding the Treaty of 1855.  DOE is assisting them in this effort.  Details
in Volume 1, Appendix A. 

Figure 4.4-1. Hanford Site map. 4.4.3 Socioeconomics 

      The Hanford Site plays a dominant role in the socioeconomics of the Tri-Cities (Rich
Pasco, and Kennewick) and other parts of Benton and Franklin counties.  Approximately 380,
people live within an 80-kilometer (50-mile) radius of the site.  The agricultural communi
represents a sizeable part of the local economy.  Any major changes in Hanford activity  w
potentially most affect the Tri-Cities and other areas of Benton and Franklin counties.  T
particular, but generally the 10 counties surrounding the Hanford Site, constitute the des
of influence (Volume 1, Appendix A). 
      Hanford employment accounted for nearly one-quarter of the total non-agricultural jo
Benton and Franklin counties in 1991.  Approximately 93 percent of the direct employment a
Hanford consists of residents of Benton and Franklin counties; approximately 81 percent re
Tri-Cities area.  Population in the two counties increased by about 4 percent from 1980 to
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the Hanford Site, and are provided in 
A to this volume of the Environmental Impact Statement.  These data were developed in a ma
which ensures that they are consistent with the data on the total population provided in A

4.4.4 Cultural Resources 

      The Hanford Site is rich in cultural resources.  It contains numerous, well-preserve
archaeological sites representing both the prehistoric and historical periods and is still
homeland by many Native American people.  Two single sites and seven archaeological distri
included in the National Register of Historic Places.  Management of Hanford's cultural re
follows the Hanford Cultural Management Plan and is conducted by the Hanford Cultural Reso
Laboratory of Pacific Northwest Laboratory.  DOE is assisting Native Americans who have ex
an interest in renewing their use of some Hanford land-use resources, in accordance with t
of 1855.  Details are provided in Volume 1, Appendix A. 

4.4.5 Aesthetic and Scenic Resources  

      The land in the vicinity of the Hanford Site is generally flat.  Rattlesnake Mountai
western boundary of the Site, and Gable Mountain and Gable Butte are the highest land form
the Site.  Both the Columbia River, flowing across the northern part of the Site and formi
eastern boundary, and the spring-blooming desert flowers provide a source of visual enjoym
people.  The White Bluffs, steep bluffs above the northern boundary of the river in this r
striking feature of the landscape. 



4.4.6 Geology 

      The Hanford Site is located within the central part of the Pasco Basin of the Columb
Plateau.  Its surface features were formed by catastrophic floods and have undergone littl
tion since, with the exception of more recently formed sand dunes.  The elevation of the S
from about 105 meters (345 feet) above mean sea level in the southeast corner to about 245
(803 feet) in the northwest.  Much of the Hanford Site is underlain by sand, gravel, and c
deposits which could have economic value.  The major geologic units and a description of t
be found in Volume 1, Appendix A. 
      Seismicity of the Columbia Plateau is relatively low when compared to other regions 
Pacific Northwest.  There are several major volcanoes in the Cascade Range west of the Han
Site.  The nearest is Mount Adams which is about 165 kilometers (102 miles) from the Site.
most active volcano is Mount St. Helens which is about 220 kilometers (136 miles) west-sou
from Hanford. 

4.4.7 Air Resources 

      The Hanford Site is located in a semi-arid region where the climate is mild and dry,
occasional periods of high winds.  The summers are generally hot and dry; the winters are 
cool and mild.  Average monthly temperatures at the Hanford Site range from -1.5 degrees C
(29.3 degrees F) in January to 24.7 degrees C (76.5 degrees F) in July.  The annual averag
humidity is 54 percent and is usually highest in winter (approximately 75 percent) and low
summer (about 35 percent).  The Cascade Mountains west of the Hanford Site greatly influen
local climate by acting as a natural barrier to Pacific Ocean storm systems.  This contrib
Site's relatively low average annual precipitation of 16 centimeters (6.3 inches).  This r
serves as a source of cold air drainage which has a considerable effect on the wind regime
Hanford Site. 
      Air quality is within federal standards.  Details of the non-radiological air qualit
radiological air quality are provided in Appendix A of Volume 1. 
      Information on severe weather, precipitation extremes, and air dispersion/stagnation
characteristics is provided in Volume 1, Appendix A for the Hanford Site.  The source of m
ical information used in analytical calculations is provided in Attachment F. 

4.4.8 Water Resources 

      The major surface water features near the Hanford Site are the Columbia and Yakima R
The Columbia River flows through the northern part of the Site at an average annual flow r
about 3400 cubic meters per second (120,000 cubic feet per second).  The Yakima River, whi
low annual flow rate compared to the Columbia River, flows along the southern portion of t
Hanford Site at an average annual rate of 104 cubic meters per second (3673 cubic feet per
The Hanford ECF site or the modified FMEF site would not be affected by a 500-year flood o
Columbia River.  Details are provided in Volume 1, Appendix A. 
      The State of Washington Department of Ecology classifies the Columbia River as Class
(excellent) from the Grand Coulee Dam, past the Hanford Site, to the mouth of the river at
Pacific Ocean.  The Hanford Reach of the Columbia River is the last free-flowing portion o
in the United States.  Radiological monitoring shows low levels of radionuclides in the Co
River.  Hydrogen-3 (tritium), iodine-129, and uranium are found in slightly higher concent
downstream of the Hanford Site than upstream, but are well below concentration guidelines 
lished by the DOE and the U.S. Environmental Protection Agency (EPA) drinking water standa
      Groundwater quality on the Hanford Site has been affected by defense-related activit
produce nuclear materials.  While most of the Site does not have contaminated groundwater,
underlying areas of the Site do have elevated levels of both radiological and non-radiolog
The liquid effluents, discharged into the ground, have carried with them certain radionucl
and chemicals which move through the soil column at varying rates, eventually entering the
water forming plumes of contamination.  Groundwater monitoring is conducted on an annual b
Results indicate that concentrations of various radionuclides in some wells in or near ope
exceeded drinking water standards.  Tritium continues to slowly migrate with the groundwat
where it enters the Columbia River.  Nitrate concentrations also exceeded drinking water s
various locations around the Hanford Site.  More information on groundwater quality can be
Volume 1, Appendix A. 

4.4.9 Ecological Resources 



      The Hanford Site is a relatively large, undisturbed area of shrub-steppe vegetation 
contains numerous plant and animal species adapted to the region's semi-arid environment. 
vegetation at the Hanford Site consists of 10 major kinds of plant communities, with cheat
dominant plant on fields.  More than 300 species of insects, 12 species of amphibians and 
and about 39 species of mammals are found on the Hanford Site.  The horned-lark and wester
meadowlark are the most abundant nesting birds.  A more thorough treatment of the topic of
ecological resources at the Hanford Site is provided in Volume 1, Appendix A.  Also presen
therein is a description of threatened and endangered species.  These include four species
six species of birds, and one species each of mammals and insects. 

4.4.10 Noise 

      Hanford measurements of the propagation of noise have been concerned primarily with
occupational noise at work sites.  Environmental noise levels have not been extensively ev
because of the remoteness of most Hanford activities.  Most industrial facilities on the H
are located far enough away from the site boundary that noise levels at the boundary are n
measurable or are barely distinguishable from background noise levels.  Some field activit
well drilling and sampling, have the potential for producing noise in the field apart from
permanent facilities that could be disruptive to wildlife. 

4.4.11 Traffic and Transportation 

      The area is serviced by a system of interstate highways and state roads.  Personnel 
material shipments are transported by road.  Bulk materials or large items are shipped by 
transportation is used to move irradiated fuel and certain high-level radioactive solid wa
transport equipment and materials. 
      Hanford's on-site road network consists of rural arterial routes.  Only 65 of the 28
paved roads at Hanford are accessible to the public.  On-site rail transport is provided b
railroad owned and operated by the DOE.  This line connects just south of the Yakima River
Union Pacific, which in turn interchanges with the Washington Central and Burlington North
Railroads at Kennewick.  The Hanford Site infrequently uses the Port of Benton dock facili
Columbia River for off-loading large shipments.  Overland trailers are then used to transp
shipments to the Site.  

4.4.12 Occupational and Public Health and Safety 

      Programs are in place at the Hanford Site to protect workers from radiological and n
radiological hazards.  In 1989, about 9000 individuals were monitored at the Hanford Site,
6000 received a measurable radiation dose equivalent to an average annual dose of 0.1 rem 
person.  This is well below the regulatory dose limit of 5 rem per year and the DOE admini
control level of 2 rem per year. 
      Doses and exposures to the public from airborne releases at the Hanford Site are cal
and reported annually.  It is calculated that the maximally exposed off-site individual wo
exposure of 0.02 millirem per year of radioactive emissions, while the average exposure to
would be 0.002 millirem per year. 

4.4.13 Utilities and Energy 

      The principal source of water in the Tri-Cities and at the Hanford Site is the Colum
Electrical power for the Hanford Site is purchased wholesale from the Bonneville Power 
Administration, a federal power marketing agency.  Hydropower, and to a lesser extent coal
nuclear power, are used to generate the region's electricity. 

4.4.14 Materials and Waste Management 

      The Hanford Site contains several waste areas associated with nuclear defense-relate
materials.  These areas are scheduled for remediation in accordance with the Hanford Feder
Agreement and Consent Order. 
      The following discussion briefly describes the current waste disposal practices at t
Site.  For more detailed information, and information on historical waste disposal practic
Volume 1, Appendix A. 



      Wastes at the Hanford Site are generated by both facility operations and environment
restoration activities.  Non-dangerous solid waste is disposed of at the Solid Waste Landf
the 200 Area.  The existing capacity of this landfill will be expended by the mid to late 
Newly generated non-radioactive hazardous waste is shipped off-site for treatment, recycli
recovery, and/or disposal. 
      Low-level mixed waste contains low-level radioactive materials and hazardous wastes.
wastes are either stored until technology is modified or verified to allow treatment or ar
through an evaporator.  Solid low-level radioactive waste is placed in unlined, shallow tr
200 Area Low-Level Waste Burial Grounds.  Hanford also receives low-level waste from off-s
generators for disposal.  High-level wastes are being stored in single-shell and double-sh
a treatment facility is constructed to allow treatment and disposal of the waste. 
      Transuranic waste is stored in above-ground storage facilities in the Hanford Centra
Complex and Transuranic Waste Storage and Assay Facility.  This waste is planned to be shi
the Waste Isolation Pilot Plant in New Mexico for final disposal. 

4.5 OAK RIDGE RESERVATION 

4.5.1 Overview 

     As mentioned previously, naval spent nuclear fuel has been shipped to the Expended Co
Facility (ECF) at the Idaho National Engineering Laboratory (INEL) for examination since 1
alternative to continuing naval spent nuclear fuel operations at the ECF at INEL is to con
facility providing similar capabilities at the Oak Ridge Reservation (ORR).  The new ECF w
sited near the K-25 Site which is located on the western portion of the ORR (see Figure 4.
separate security area would be established specifically to enclose the ECF at ORR, with a
controlled by the Naval Reactors Program as has always been the case at the ECF at INEL. 
      This section provides a brief summary of the affected environment at the Oak Ridge 
Reservation.  A detailed discussion of the ORR affected environment is contained in Volume
Appendix F.  The reader should refer to the applicable sections of that appendix for addit
information and for information source references. 

4.5.2 Land Use 

      The ORR is located on approximately 54 square miles (140 square kilometers) of feder
within Anderson and Roane Counties, Tennessee, with Knox and Loudon Counties to the south.
Most of the ORR is located within the corporate limits of the city of Oak Ridge.  Knoxvill
approximately 30 miles (48 kilometers) southeast of Oak Ridge and is the largest city in t
The ORR includes three intensively developed industrial areas at the Y-12 Plant, the Oak R
National Laboratory (ORNL), and the K-25 Site separated by mostly undeveloped forest land.
Surrounding land uses include residential, commercial, public, and industrial areas in the
Ridge and rural areas characterized by residences, small farms, forest, and pastures.  App
21 square miles (54 square kilometers) of undeveloped ORR land have been designated as a N
Environmental Research Park. 

Figure 4.5-1. Oak Ridge Reservation site map. 4.5.3 Socioeconomics 

     Socioeconomic parameters are defined in this Environmental Impact Statement for a reg
influence encompassing Anderson, Knox, Roane, and Loudon Counties, Tennessee.  About 92 
percent of ORR employees presently live in this region of influence.  The employment level
ORR in 1990 was 17,082 persons.  The 1990 population of 489,230 in the region of influence
expected to increase at less than 1 percent annually through the year 2004, to 538,820 peo
housing stock, with a 1990 vacancy rate of 1.5 percent, is expected to grow in proportion 
population. 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the ORR, and are provided in Appendix 



this volume of the Environmental Impact Statement.  These data were developed in a manner 
ensures that they are consistent with the data on the total population provided in Appendi

4.5.4 Cultural Resources 

     A cultural resources survey conducted in 1975 did not identify any cultural resources
proposed Oak Ridge ECF site.  Therefore, no prehistoric or historic resources are expected
located on the proposed Oak Ridge ECF site.  There are no known Native American resources 
proposed site of the Oak Ridge ECF.  Further discussion is provided in Appendix F of Volum

4.5.5 Aesthetic and Scenic Resources 

     The view on and near the ORR consists mainly of rural land.  Views are limited by hil
terrain, forest cover, and frequent haziness.  The three main developed areas at the Y-12 
ORNL, and K-25 Site have low vulnerability to visual impacts (visual sensitivity); undevel
lands range from low to moderate visual sensitivity. 

4.5.6 Geology 

      The ORR lies within the western portion of the Valley and Ridge Province, near the b
with the Cumberland Plateau.  The Valley and Ridge Province is characterized by numerous l
ridges and valleys which extend northeast-southwest.  Local geology is characterized by se
rocks of Cambrian and Ordovician age.  Areas of the ORR underlain by limestones and dolomi
contain sinkholes and caves ("karst" geology).  Soils generally belong to the Ultisol orde
ized as moderately acidic soils that exhibit severe mineral weathering with precipitation 
oxides.  No prime or unique farmlands are located on the ORR. 
      From 1811 to 1975, five earthquakes or earthquake series with Modified Mercalli Inte
(MMI) of V to VI have affected the ORR area.  No MMI VII earthquakes have been recorded in
ORR during this period.  An MMI VII earthquake does not typically cause severe damage, but
causes breaking of weak chimneys at the roof line, cracks in masonry, and the falling of p
bricks, and stones.  MMI VII earthquakes generally occur one order of magnitude less frequ
MMI V to VI earthquakes.  Seismic records indicate that the ORR is located in a region of 
seismic activity having an average of one to two earthquakes per year with seismic activit
in bursts followed by long periods of no activity.  No deformation of recent surface depos
detected, and seismic shocks from the surrounding, more seismically active areas are dissi
distance from the epicenter.  The ORR is located in Uniform Building Code Zone 2A. 

4.5.7 Air Resources 

      Climate at the ORR is characterized by moderate temperatures (low daily average of 3
in January and high daily average of 76.6yF in July), ample precipitation (annual average 
inches), and frequent summer thunderstorms.  Although infrequently subjected to tornadoes,
did experience a tornado from a severe thunderstorm in February 1993.  The tornado passed 
Plant and ended just north of Knoxville.  Wind speeds along the tornado path ranged from 4
per hour (18 meters per second) to nearly 130 miles per hour (58 meters per second).  As o
the areas within the Air Quality Control Region which includes the ORR were designated as 
attainment with respect to all National Ambient Air Quality Standards.  Great Smoky Mounta
National Park, a Prevention of Significant Deterioration Class I area, is located roughly 
the southeast.  The estimated 50-year effective dose equivalent to any member of the publi
airborne radiological emissions from the ORR is approximately 3.3 millirem.  This level is
regulatory limits. 

4.5.8 Water Resources 

     The ORR is drained by the Clinch River and its network of tributaries.  The Clinch Ri
tributary of the Tennessee River, extends roughly 350 miles and drains roughly 4,410 squar
The section of the river bordering the ORR is impounded by Melton Hill Dam and is a naviga
component of the inland waterway system.  The average discharge from Melton Hill Dam betwe
1963 and 1979 was 150 cubic meters (5,300 cubic feet) per second.  The Clinch River is the
source of water withdrawn to meet operational demands on the ORR.  The only groundwater be
the ORR suitable for withdrawal is found in the Knox Aquifer, but withdrawals are few due 



abundance of surface water.  Concentrations of radiological and non-radiological contamina
applicable water standards have been observed at a number of groundwater monitoring wells 
the ORR.  Such concentrations are probably a result of past waste disposal practices (such
discharge of radioactive material to ponds and impoundments).  However, data indicate that
the contamination remains close to the source.  Further discussion concerning the water qu
ORR is provided in Appendix F of Volume 1. 

4.5.9 Ecological Resources  

      Most undeveloped land on the ORR supports forest, including naturally established se
growth forest and pine plantations that have been established on former agricultural lands
habitats on the ORR include tailwaters, impoundments, reservoir embayments, large streams,
perennial streams, and wetlands.  Wetlands on the ORR include shallow embayments on the Cl
River impoundments, narrow strips of forested wetlands along groundwater seeps and creeks,
abandoned farm ponds.  Twenty-five plant and animal species known to be present on the ORR
listed by the Tennessee Department of Environment and Conservation as either endangered, 
threatened, or of special concern. 

4.5.10 Noise 

      Noise from the operation of industrial facilities and equipment on the ORR is primar
limited to the developed areas at the Y-12 Plant, ORNL, and K-25 Site.  Noise from other p
the ORR is generally limited to vehicular and rail traffic.  Noise at the ORR boundary is 
indistinguishable from background noise. 

4.5.11 Traffic and Transportation 

      Segments of some arterial roads in the vicinity of the ORR operate close to design c
certain times.  Several arterial roads that are open to the public traverse ORR lands.  Th
River is a navigable component of the inland waterway system but primarily serves only rec
boaters.  Airports in the vicinity of the ORR include the McGhee Tyson Airport in Knoxvill
numerous smaller private airfields. 

4.5.12 Occupational and Public Health and Safety 

     Health impacts to the public are minimal due to administrative and design controls at
facilities that keep releases of radioactive or otherwise hazardous materials to the envir
compliance with applicable regulatory standards.  Occupational doses to persons working at
facilities also fall within regulatory limits.  Refer to Appendix F of this volume for det
tion in this area. 
       

4.5.13 Utilities and Energy 

      The Clinch River and Melton Hill Reservoirs provide all water resources to the ORR a
city of Oak Ridge through two pumping stations.  The ORR uses an average of 69.3 million l
(18.3 million gallons) per day.  Total potable water capacity available to the ORR is 152 
(40.2 million gallons) per day, obtained through the K-25 and Y-12 treatment plants.  Elec
is provided to the ORR by the Tennessee Valley Authority.  The current ORR power demand is
approximately 115 megawatts, while the connected capacity of ORR facilities is approximate
megawatts.  The average usage of natural gas at the ORR in 1994 was 3.6 billion Btu per da
compared to a contractual capacity of 7.6 billion Btu per day. 

4.5.14 Materials and Waste Management 

      Each of the three main areas of the ORR is responsible for its own air and wastewate
discharges and the associated treatment facilities.  Non-radioactive hazardous wastes are 
by each area, typically by shipment to off-site commercial treatment or disposal enterpris
for managing radioactive wastes, radioactive mixed wastes, and sanitary and industrial was
generally involve more than one of the areas or involve land/facilities outside the area b
Solid sanitary and industrial wastes are disposed of on the ORR.  Most radioactive and mix



are stored on-site pending future disposal actions.  The Toxic Substance Control Act Incin
located at the K-25 Site, is used to incinerate uranium-contaminated polychlorinated biphe
and other mixed wastes. 

4.6 NEVADA TEST SITE 

4.6.1 Overview 

     As mentioned previously, naval spent nuclear fuel has been shipped to the Expended Co
Facility (ECF) at the Idaho National Engineering Laboratory (INEL) for examination since 1
Two of the alternatives under consideration result in the creation of a facility similar t
DOE-owned Nevada Test Site (NTS) in Nevada.  A detailed description of the environment at 
NTS is provided in Volume 1, Appendix F.  This section provides a summary of some of the 
highlights from that volume.  Therefore, specific source references for information contai
section are omitted here but can be found in Volume 1, Appendix F. 
      A site has been identified as a possible location for the construction of a full-cap
the Nevada Test Site.  The potential location for the Nevada ECF is in Area 5 in the south
of the NTS, adjacent to Mercury Highway and south of the NFS High Explosive Assembly/ Disa
(see Figure 4.6-1).  A separate security area would be established specifically to 
enclose the Nevada Test Site ECF, with all access controlled by the Naval Reactors Program
always been the case at the Idaho ECF.  This would place the Nevada ECF in close proximity
location being proposed under one of the Centralization alternatives for construction and 
an interim spent nuclear fuel storage facility. 

4.6.2 Land Use 

      The NTS occupies an area of approximately 3,500 square kilometers (1,350 square mile
southern Nevada in a remote area about 104 kilometers (65 miles) northwest of Las Vegas, N
The southern two-thirds of the NTS is dominated by three large valleys or basins: Yucca, F
and Jackass flats.  Mountain ridges and hills rise above gradually sloping stream-deposite
enclosing these basins.  The northern and northwestern sections of the NTS are dominated b
Mesa and Ranier Mesa.  The NTS does not contain any public recreation facilities and only 
small percentage of the land is occupied by constructed facilities.  The NTS is almost ent
surrounded by other federally owned lands which buffer it from lands open to the public.  
  Figure 4.6-1.  Candidate site for an Expended Core Facility at the Nevada Test Site. bor
Management on the south and southwest. 

4.6.3 Socioeconomics 

     Socioeconomic parameters defined in this Environmental Impact Statement are for a two
county region of influence encompassing Clark and Nye Counties, Nevada.  Ninety-eight perc
NTS employees live in Clark County (88 percent) or Nye County (10 percent).  Economic cond
have continued to improve in Southern Nevada since the mid-1980s.  Economic growth has bee
accelerated relative to the national trends because of the expansion in hotel and gaming m
Appendix F of Volume 1 provides a complete description of the affected environment at the 
this category. 
      Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations," requires federal agencies to identify and address
appropriate, disproportionately high and adverse human health or environmental effects of 
programs and activities on minority and low-income populations.  An adverse environmental 
a deleterious environmental impact determined to be unacceptable or above generally accept
A disproportionately high impact refers to an impact (or risk of an impact) in a low-incom
minority community that significantly exceeds that on the larger community.  Data availabl
U. S. Census of 1990 have been used to develop information on the locations of minority an
income populations within approximately 50 miles of the NTS, and are provided in Appendix 
this volume of the Environmental Impact Statement.  These data were developed in a manner 
ensures that they are consistent with the data on the total population provided in Appendi

4.6.4 Cultural Resources 

     People have inhabited the NTS site for approximately 12,000 years.  The area of the N



was inhabited by Shoshone and Southern Paiute Native American tribes prior to European set
These tribes are known to be affiliated with sites located in the northern portions of the
including the Pahute and Rainier Mesas.  No prehistoric or historic resources are expected
located on the proposed site for the ECF facilities.  Also, there are no areas contained i
are subject to Native American Treaty rights.  Appendix F of Volume 1 provides a complete
description of the affected environment at the NTS in this category. 

4.6.5 Aesthetic and Scenic Resources 

     The view across the NTS comprises a mixture of open desert, mountain ranges, and indu
features.  Areas on and surrounding the NTS are generally of low to moderate vulnerability
impact (visual sensitivity).  Appendix F of Volume 1 provides a more complete description 
affected environment at the NTS in this category. 

4.6.6 Geology 

      The NTS lies in the southern part of the Great Basin Section of the Basin and Range
Physiographic Province.  Local geology is characterized by sediment-filled topographically
valleys surrounded by ranges composed of sedimentary rocks and compacted volcanic ash and 
Appendix F of Volume 1 provides a complete description of the affected environment at the 
this category. 

4.6.7 Air Resources 

      The climate at lower elevations at the NTS is characterized by bright sunlight, limi
precipitation, low relative humidity, and large daily temperature ranges.  Climatological 
change markedly at higher elevations.  In Pahute Mesa at an elevation of 2,000 meters (6,5
above mean sea level, the average daily maximum/minimum temperatures are 4.4yC/2.2yC 
(40yF/28yF) in January and 26.7yC/16.7yC (80yF/62yF) in July.  At Yucca Flat, at an elevat
1,200 meters (3,920 feet) above mean sea level, the average daily maximum/minimum temperat
are 10.6yC/-6.1yC (51yF/21yF) in January and 35.6yC/13.9y- C (96yF/57yF) in July. 
      The NTS is located in an attainment area for all criteria pollutants, and air qualit
region presently meets all applicable federal and Nevada regulations.  For all activities 
the estimated effective dose equivalent to any member of the public from all airborne radi
emissions is approximately 0.01 millirem per year, which is well under regulatory limits.

4.6.8 Water Resources 

      Perennial surface water in the vicinity of the NTS is mostly limited to widely scatt
springs, short river reaches, and playas (seasonally inundated lakes).  Intermittent surfa
bodies include ephemeral streams which briefly flow following heavy rainfall and playa lak
contain standing water for brief periods following storms.  Localized flash floods followi
heavy rainfalls can be destructive.  Aquifers underlying the NTS are generally deep and be
and 1640 feet.  Due to the scarcity of surface water, groundwater is the principal water s
NTS activities and surrounding communities.  Appendix F of Volume 1 provides a complete 
description of the affected environment at the NTS in the general category of water resour
including both surface water and groundwater. 

4.6.9 Ecological Resources 

      The NTS lies in an ecological transition area between the Mojave and Great Basin des
Terrestrial habitats on the NTS comprise desert scrub-shrub plant communities and a mounta
and mesa community dominated by pinion pine and juniper.  Aquatic habitats and wetlands on
NTS are limited to widely scattered springs, ephemeral stream channels, and playa lakes.  
five federally and state listed threatened, endangered, or other special status species ha
identified on or near the NTS.  Of particular concern is the federally listed (threatened)
tortoise, which is vulnerable to physical injury from construction and human activities, a
federally listed (endangered) Devils Hole pupfish, which is vulnerable to declining water 

4.6.10 Noise 



      Major noise sources at the NTS occur primarily in developed operational areas and in
various facilities, equipment, and machines (e.g., cooling towers, transformers, engines, 
boilers, steam vents, paging systems, construction and materials-handling equipment, and v
aircraft operations, and testing.  No NTS environmental noise survey data are available.  
boundary, away from most facilities, noise from most sources is barely distinguishable fro
background noise levels. 

4.6.11 Traffic and Transportation 

      Arterial roads in the vicinity of the NTS, including Nevada Route 375 and U.S. Route
generally support free flow of traffic.  Airports in the vicinity of the NTS include McCar
International Airport in Las Vegas and numerous smaller private airports.  Additional info
this category can be found in Volume 1, Appendix F. 

4.6.12 Occupational and Public Health and Safety 

      Health impacts to the public are minimal due to administrative and design controls a
facilities that keep releases of radioactive or other hazardous materials to the environme
ance with applicable regulatory standards.  Occupational doses to persons working at NTS f
also fall within regulatory limits.  Appendix F of Volume 1 provides a complete descriptio
affected environment at the NTS in this category. 

4.6.13 Utilities and Energy 

      Water is presently supplied to NTS facilities at a rate of 6139 gallons per minute b
wells that tap underlying groundwater (aquifers).  Between 40 and 45 megawatts of electric
presently available to the NTS from the Nevada Power Company.  Proposed expansion will bri
capacity to approximately 200 megawatts. 

4.6.14 Materials and Waste Management 

      Numerous surface and subsurface contamination sites from previously conducted nuclea
and ancillary operations have been identified on the NTS.  Non-radiological contamination 
NTS is minimal because there have been no industrial-type production operations on the NTS
      A "Mixed Waste Management Unit" is located just north of the Radioactive Waste Manag
ment Station and will be part of routine disposal operations in the near future.  In May 1
waste disposal operations ceased due to Environmental Protection Agency issuance of the La
Disposal Restrictions of the Resource Conservation and Recovery Act for the Third Thirds W
Active mixed waste disposal operations will commence upon completion of a National Environ
Policy Act documentation and issuance of a State of Nevada Part B permit. 
      Appendix F of Volume 1 provides additional documentation on materials and waste mana
ment practices at the Nevada Test Site. 
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5. ENVIRONMENTAL CONSEQUENCES 

5.1 NAVY AND PROTOTYPE SITES FOR NAVAL SPENT NUCLEAR 

FUEL 

5.1.1 PUGET SOUND NAVAL SHIPYARD: BREMERTON,  

WASHINGTON 

5.1.1.1 Overview of Environmental Impacts 

     The following sections discuss the major differences in potential environmental conse
associated with the choice of alternatives that include storage of naval spent nuclear fue
inspection of high priority naval spent nuclear fuel at Puget Sound Naval Shipyard.  The e
tal consequences associated with storage of naval spent nuclear fuel at Puget Sound Naval 
are based on the estimates of naval spent nuclear fuel that would be stored at Puget Sound
Shipyard through the year 2035 and current knowledge of the design features associated wit
fuel storage systems.  The review of the environmental consequences associated with these 
tives has shown that the impact on the environment associated with these activities would 
small.  There would be no impact to the Puget Sound Naval Shipyard regional environment as
with any alternatives that do not involve the Puget Sound Naval Shipyard. 

5.1.1.2 Land Use 

     Construction of a storage area at Puget Sound Naval Shipyard for temporary naval spen
nuclear fuel storage would require a modest change in the current land in use by the shipy
description of the alternate storage containers and water pools and approximate storage lo
provided in Attachment D.  Attachment C provides a comparison of spent nuclear fuel storag
water pools versus dry container storage.  The shipyard area is already an industrial site
there would be no impact on land use.  No additional land outside the naval complex would 
required.  The alternative of storing naval spent nuclear fuel in water pools would requir
pool facility be constructed in the vicinity of the area that is designated for dry contai
modification of the existing water pool to provide additional space.  The water pool would
sufficient capacity to accommodate storage of all spent nuclear fuel expected to be stored
shipyard. 
      In addition to the alternative involving storage at naval facilities of spent nuclea
generated in the future, the existing water pool facility would be used for the alternativ
inspections of high priority naval spent nuclear fuel would be conducted at Puget Sound Na
Shipyard.  A description of the Puget Sound Naval Shipyard water pool facility and the ins
operations under the alternative of inspecting high priority spent nuclear fuel at Puget S
Shipyard are also provided in Attachment D. 
      Native American rights and interests would not be modified by construction or operat
associated with any of the alternatives considered. 

5.1.1.3 Socioeconomics 



      The calculated number of direct construction and operating jobs that would be requir
10-year period between 1995 and 2004 for each storage alternative at the shipyard is provi
Table 5.1.1-1.  Since there would be no naval spent nuclear fuel storage or inspection act
shipyard under the 1992/1993 Planning Basis and Centralization alternatives, no additional
be required at the shipyard under these alternatives. 
Table 5.1.1-1.  Number of construction and operating jobs created at Puget Sound Naval Shi
for each alternative. 
                 1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Railcar(1)       1      1      8      1      1      1      1      1      1      1  
Immobile                                                                          
Containers on                                                                     
Pads(2)          1      1      1      1      2      6      8      8      8      8  
Shipping                                                                          
Containers on                                                                     
Pads (3)         1      1      1      1      2      6      2      2      2      2  
Water Pool                                                                        
Storage(2)       16     16     73     113    138    99     106    40     40     40  
Water Pool                                                                        
Inspection(3)    0      0      82     123    142    60     60     60     60     60 
___________________________ 
(1) Storage mode under the No Action and Decentralization alternatives. 
(2) Storage mode under the Decentralization alternative. 
(3) Inspection at Puget Sound would occur under the Decentralization B alternative. 
      The only discernible socioeconomic consequence of storing naval spent nuclear fuel a
Sound Naval Shipyard is that a relatively small number of construction workers (ranging fr
to a maximum of several hundred) would be required for construction of the storage area.  
force would consist of skilled craftsmen and unskilled laborers.  This work force would be
during the storage facility expansion and water pool modification and would be available f
the area. 
      The operation of the spent fuel storage area using dry storage containers would requ
additional workers to secure the fuel in the storage area and to support surveillance and 
activities.  For the alternative involving storing fuel in immobile dry storage containers
workers would be required to handle the spent nuclear fuel when it is placed into the stor
containers.  This work force would normally only be needed when fuel is being inserted int
containers.  For the alternative involving shipping containers, fewer workers would be nee
handle and secure the containers in the storage area.  The operation of a water pool facil
alternative involving storing naval spent nuclear fuel in a water pool would require appro
additional workers.  The operation of a water pool facility for the alternative involving 
spent nuclear fuel would require approximately 60 workers.  The number required for any of
shipyard and prototype site storage alternatives would be small and is expected to be supp
either within the existing shipyard work force or from the local work force.  Considering 
Department of Defense employs approximately 10,200 civilians at the shipyard, the addition
workers to support the alternatives would have no discernible impact on the local socioeco
conditions of the Puget Sound Naval Shipyard site and Bremerton area. 
      For the alternatives where dry storage containers would be manufactured, some additi
jobs would be created in the locations where the containers are made.  The process of sele
container manufacturer is subject to federal procurement requirements and would be initiat
Record of Decision.  Consequently, the specific socioeconomic impacts from container fabri
cannot be specified.  The net effect of container fabrication would be to create additiona
bolster the local economy of the area(s) where containers are made.  It is considered unli
selection of the contractor would depend on the alternative storage site selected, so the 
with construction of casks provide no basis for selection of a storage site. 

5.1.1.4 Cultural Resources 

      The action considered would not affect any site that is listed on the National Regis
Historic Places (NPS 1991), any known archaeological areas, or any other cultural resource
Therefore, there would be no impacts to cultural resources associated with the alternative
or inspecting naval spent nuclear fuel at this location. 
      None of the alternatives considered would impact known archaeological or Native Amer
sites.  Procedures which comply with all applicable laws and regulations would be implemen
protect previously undetected archaeological and cultural sites. 

5.1.1.5 Aesthetic and Scenic Resources  



      The naval spent nuclear fuel storage area would be located within the Puget Sound Na
Shipyard and would not affect the visual quality of the area since it is compatible with t
character of the site.  Physical changes to the site resulting from the expansion of a spe
storage area would not alter this industrial setting.  There are no particulate air emissi
with storage of naval spent nuclear fuel and thus no visibility impacts are expected.  No 
scenic resources in the vicinity of the shipyard would be affected by the construction and
the storage facility. 

5.1.1.6 Geology 

      The expansion and operation of the naval spent nuclear fuel storage facility at this
not expected to affect the geologic character or resources of the region.  If an alternati
selected which required the storage area to be constructed, the ground would be excavated 
necessary to prepare the surface.  This would not affect the geologic characteristics of t
layers nor the characteristics of the aquifer or vadose zone. 

5.1.1.7 Air Resources 

5.1.1.7.1 Radiological Consequences. 

If the alternative where naval spent fuel would be stored 
in dry storage containers were to be selected, no airborne radioactivity releases would be
occur as a result of normal storage operations.  The fuel would be contained such that at 
barriers exist to prevent fission products from becoming airborne.  These barriers would r
spent nuclear fuel in an air-tight containment until it is moved to a permanent storage si
would be no airborne radioactive material released from routine operations for this method
The only radiation exposure would be direct radiation from the array of filled storage con
filled storage containers would be fenced off and shielded if necessary such that there wo
distinguishable effect on the current radiation readings at the site perimeter. 
      For the alternatives where naval spent nuclear fuel would be stored in a water pool 
alternative where fuel would be inspected in the Puget Sound Naval Shipyard water pool, ai
radioactivity would be emitted beyond current emissions.  The airborne releases are expect
less than the emissions from the Idaho National Engineering Laboratory (INEL) Expended Cor
Facility (ECF) because the water pool size and the number of inspections performed would b
at the shipyard and the shipyard would not conduct the shielded cell operations that are p
ECF.  To conservatively estimate the radiological consequences, airborne releases based on
releases from 1991 are used.  The radiological source term used and the detailed calcula-
tions performed to determine expected normal releases are provided in Attachment F. 
      The radiation exposures to human beings due to estimated radionuclide releases to th
atmosphere plus direct radiation from the stored spent nuclear fuel at the shipyards for b
alternative involving water pool storage and the alternative involving dry storage were ca
described in Attachment F.  Postulated releases were calculated for wet storage of spent n
in a water pool plus inspection of naval spent nuclear fuel. 
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from the stored spent fuel.  The population data used to 
population doses were taken from 1990 census data provided by the U.S. Census Bureau.  
Meteorology data were obtained as described in Attachment F.  Estimated exposures to worke
also calculated. 
      The hypothetical exposures calculated are based on an exposure to the estimated aver
effluents and the direct radiation exposure for one year from the naval spent nuclear fuel
shipyard.  The calculations include the external effective exposure equivalent from the gr
deposition, deposition to surface water, and air immersion pathways and the 50-year commit
effective exposure equivalent from internal exposure through the ingestion and inhalation 
All pathways were considered for persons potentially exposed, except that the ingestion pa
omitted for the workers because they do not grow their food on-site.  Solubilities which w
produce the highest calculated exposures were chosen for internal exposure factors.  Value
human dietary consumption patterns were taken from "Age Dependent Values of Dietary Intake
Assessing Human Exposures to Environmental Pollutants" (Rupp 1980).  The hypothetical expo
calculated can be converted into a risk of fatal cancer or a risk of non-fatal health detr
non-fatal cancers, hereditary defects) based on recommendations of the International Commi
Radiological Protection (ICRP 1991). 
      Attachment F summarizes the calculated exposures and fatal cancers to the worker, ma



exposed off-site individual (MOI), nearest public access (NPA), and the population from re
radioactivity and direct radiation exposure in one year for each location and storage mode
3.7 provides a comparison of the annual number of fatal cancers calculated for the general
for each location and alternative. 
      The number of fatal cancers calculated is so small that there would be essentially n
cancers resulting from the storage of naval spent nuclear fuel during the time it could re
expected to continue to be stored.  Putting this into perspective, it could be stated that
the population might experience a fatal cancer due to incident-free storage of naval spent
at the Puget Sound Naval Shipyard if operations continued for 15,400 years. 

5.1.1.7.2 Non-radiological Consequences. 

As noted in Attachment F, no increase in non- 
radioactive airborne emissions would be expected to result from spent nuclear fuel storage
examination facility operations.  Storage and examination facility operations would not in
carcinogenic toxins, criteria pollutants, or other hazardous or toxic chemicals except tha
dustrial cleaning agents and paint thinner may be used for housekeeping and cleanliness co
would be the same as those already used at the shipyard.  Consequently, there would be 
no impact on ambient air quality as a result of implementing any of the alternatives at th
      If an alternative were to be selected that required a storage facility to be constru
renovated, fugitive dust emissions would be expected to result from excavation operations.
quantity of dust generated would be small, consistent with typical excavation activities, 
within local requirements for dust control. 

5.1.1.8 Water Resources 

5.1.1.8.1 Radiological Consequences. 

Spent nuclear fuel storage and inspection operations at 
the shipyard would not result in discharges of radioactivity in liquid effluents during ro
regardless of the alternative selected for storage or inspection of spent nuclear fuel.  T
due to fallout of nuclides released to the air onto the surface water is included in the a
discussed in Section 5.1.1.7.  The air fallout impact is so small that there would be no d
radiation levels in the water. 
      Puget Sound Naval Shipyard does not reside in the 100 or 500 year floodplain.  Conse
ly, the floodplain would not be impacted by spent naval nuclear fuel storage and examinati
activities at the shipyard. 

5.1.1.8.2 Non-radiological Consequences. 

Other than chemicals used to maintain the storage 
area, no hazardous wastes would be generated by the storage of naval spent nuclear fuel at
shipyard.  Any hazardous liquid effluents that may be generated at the storage area would 
of at an Environmental Protection Agency approved disposal site. 
      The only source for liquid discharges from the naval spent nuclear fuel storage oper
the environment consists of storm water runoff which would be consistent with the type of 
associated with common light industrial facilities and related activities.  It can be conc
would be no impact to the human environment due to runoff water from the naval spent nucle
storage area. 
      The increased water usage associated with any alternative would be negligible compar
existing shipyard demand. 

5.1.1.9 Ecological Resources 

      Construction and operation of a spent fuel storage area would not impact any known h
for threatened or endangered species and no major changes to the industrial environment ar
Therefore, no major ecological impacts to the region would result from selection of any of
alternatives. 
      The conceptual location where naval spent nuclear fuel would be stored is illustrate
Attachment D.  This location is within an existing industrial complex and is surrounded by
and paved areas.  The industrial nature of the shipyard and the fact that the land has alr
disturbed from its natural state by earlier activities mean that plant or animal species s



disturbance by human activities would not be expected to be present.  Therefore, there wou
ecological impacts associated with construction or operation of a spent nuclear fuel stora
location.  The radiological controls that are in effect at the shipyard ensure that the ra
the vicinity of the shipyard are maintained at or near natural background.  Since these sa
would be applied to spent nuclear fuel activities, no ecological effects due to radioactiv
would be expected to occur. 

5.1.1.10 Noise 

      Puget Sound Naval Shipyard is an existing industrial-type environment characterized 
from truck and automobile traffic; ship loading cranes and related diesel-powered equipmen
continuously operating transmission lines for steam, fuel, water, and related pumping syst
those and other liquids.  No ambient noise level increases are expected to occur as a resu
the alternatives.  Therefore, no noise impacts would be expected to occur. 

5.1.1.11 Traffic and Transportation 

      Shipments of radioactive materials in the Naval Nuclear Propulsion Program are requi
be made in accordance with applicable regulations of the U. 
S. Department of Transportation, U.S. 
Department of Energy, and the U.S. Nuclear Regulatory Commission.  The purpose of these 
regulations is to ensure that shipments of radioactive material are adequately controlled 
environment and the health and safety of the general public.  These regulations are applic
radioactive material shipments and provide requirements for the container design, certific
identification as applicable for the specific quantity, type, and form of radioactive mate
shipped.  Naval shipping container design requirements invoke shielding and integrity spec
and meet all regulatory requirements.  They provide for testing of container designs, trai
qualification of workers who construct containers, and quality control inspections during 
ensure that the containers will meet their design requirements.  A detailed description of
containers used for naval spent nuclear fuel shipments is provided in Attachment A.  A des
the impacts associated with normal and accident conditions associated with transportation 
spent nuclear fuel is provided in Attachment A. 

5.1.1.11.1 Regional Infrastructure. 

The alternatives under consideration are described in Section 
3.  The No Action alternative or the first variation of the Decentralization alternative w
naval spent nuclear fuel on-site.  This alternative would reduce the number of rail shipme
shipyard or prototype site compared to the past practice of transporting all naval spent n
INEL.  The second variation of the Decentralization alternative would ship about 10 percen
naval spent nuclear fuel to Puget Sound.  This would have some transportation impact, but 
much as transporting all naval spent nuclear fuel off-site.  The third Decentralization al
all naval spent nuclear fuel to INEL, examines it, and returns it to the original shipyard
site.  This alternative involves more transportation than the previous practice of transpo
spent nuclear fuel to INEL, since the naval spent nuclear fuel is not returned from INEL t
original site.  The 1992/1993 Planning Basis alternative, the Regionalization at INEL alte
the Centralization at INEL alternative would involve the same transportation as has been r
the past, namely transportation to INEL and retention there.  The Centralization alternati
Hanford Site would result in more transportation impact than any of the previous alternati
the distances and population distribution between Hanford and the shipyards and prototypes
Centralization alternative at the Savannah River Site would result in the most transportat
naval spent nuclear fuel of any of the alternatives. 

5.1.1.11.2 Site Infrastructure. 

The alternatives associated with naval spent nuclear fuel storage 
and inspection at Puget Sound Naval Shipyard would create some small amount of additional 
highway traffic because any additional employees needed to operate the water pool facility
inspection or storage alternatives would need to travel to and from work.  This impact is 
be very small considering the total number of employees at the Puget Sound Naval Shipyard 
fact that the additional workers might be provided from the existing work force.  Spent fu
and inspection activities would increase the internal traffic in the shipyard in the short
the total impact on shipyard traffic would not be detectable. 



5.1.1.12 Occupational and Public Health and Safety 

           Detailed analyses of incident-free naval spent nuclear fuel transportation and 
and handling impacts on worker and public health are described in Attachment A (transporta
Attachment F (storage and inspection). 
The transportation analysis results, and the storage and 
handling analysis are summarized separately in the following subsections. 

5.1.1.12.1 Incident-free Transportation Occupational and Public Health and Safety. 

The 
radiological and non-radiological health effects associated with the incident-free transpo
naval spent nuclear fuel and test specimens have been assessed for the general population,
tion workers, and hypothetical maximum exposed individual for each alternative.  As summar
Section 3.7, it is unlikely that there will be any fatal cancers as a result of naval spen
and test specimen shipments since the estimates are much less than one fatal cancer for ea
alternative.  The details of the transportation analysis are provided in Attachment A. 

5.1.1.12.2 Incident-free Occupational and Public Health and Safety During Naval Spent 

Nuclear Fuel Storage and Handling. 
The public health and safety impacts of radioactivity releases 
and direct radiation from storage of naval spent nuclear fuel were analyzed as discussed i
5.1.1.7 and Attachment F.  Attachment F summarizes the results of the analysis of radioact
releases and direct radiation from stored naval spent nuclear fuel.  This analysis shows t
exposure to the workers, maximally exposed off-site individual, and nearest public access 
naval spent nuclear fuel would result in far less than one fatality per year.  For perspec
be stated that one member of these population groups might experience a fatal cancer due t
of naval spent nuclear fuel at Puget Sound Naval Shipyard if operations continued for 15,4
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
tive. 
      No public or occupational radiological health and safety impacts would be expected t
from naval spent nuclear fuel storage area construction activities since the construction 
involve radioactive work. 
      Attachment F also discusses toxic chemical issues for naval spent nuclear fuel handl
storage.  Attachment F concludes that there would be no additional types or volumes of che
required at the shipyards or prototype site for naval spent nuclear fuel storage.  Therefo
incident-free non-radiological impact resulting from storage of naval spent nuclear fuel a
shipyards or prototype site. 

5.1.1.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling. 
As discussed in the 
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the management of naval spent nuclear fuel at the Puget Sound N
Shipyard would be small under any of the alternatives considered.  For example, it is unli
single fatal cancer would occur as a result of naval spent nuclear fuel management activit
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the Puget Sound Nava
do not display any strongly dominant direction.  Similarly, the conclusion is not affected
related to subsistence consumption of fish or game since environmental monitoring in the v



this relatively small and restricted site has shown no detectable difference in the amount
tivity present in the environment from levels in similar parts of the region. 
      To place the impacts on environmental justice in perspective, the risk associated wi
naval spent nuclear fuel management operations under any of the alternatives considered wo
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
 
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.1.1.13 Utilities and Energy 

      If an alternative associated with storage of spent nuclear fuel at Puget Sound Naval
were to be selected, construction and operation of the storage area would not be expected 
large expenditure of utilities and energy resources. 
Construction activities would require quantities of 
water and electricity typical of any small to medium size construction project.  Operation
container spent fuel storage facility would likely require only minimal electricity for se
and to support industrial equipment necessary to move spent fuel. 
      Alternatives associated with water pool storage and inspection would require heating
tion, water, and electrical systems suitable for a work environment and to properly filter
the airborne discharges to the atmosphere.  The utility and energy demands and impact woul
than that identified in Section 5.2.13 for operation of ECF (10,000 MWh per year) since th
pool facility at Puget is smaller and the scope of operations would be less. 
      The amount of utilities and energy expected to be consumed would be a small incremen
increase in the total amount of utilities and energy used at the shipyard and would not re
discernible environmental consequence. 

5.1.1.14 Facility and Transportation Accidents 

5.1.1.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of abnormal occurrence limits 
as defined by the U.S. Nuclear Regulatory Commission.  A description of potential accident
considered and a summary of the accident analyses that were conducted with regard to the i
and storage of naval spent nuclear fuel are contained in Attachment F. 

5.1.1.14.1.1 Radiological Accidents. Section 3.7.3 provides a summary of the impacts 

due to the most severe accidents considered for each site.  The facility accident with the
potential impact at Puget Sound Naval Shipyard involves accidental drainage of the water p
accident of this magnitude would result in less than one fatal cancer to the general popul
50 years, as described in Attachment F.  The likelihood of such an accident occurring is 1
which is very small.  For perspective, an accident such as this would not be expected to o
the facility operated for about 100,000 years. 

5.1.1.14.1.2 Non-radiological Accidents. As discussed in detail in Attachment F, the 

limiting hypothetical non-radiological accident for naval spent nuclear fuel storage in a 
shipyard or prototype location would be a diesel fuel spill and fire.  A catastrophic fail
fuel storage tank that might be used for an emergency diesel generator to provide backup e
power was postulated to occur, resulting in the spilling of the entire quantity of diesel 
subsequent fire.  The fire would generate the following toxic chemicals: 
      -    Carbon monoxide 
      -    Oxides of nitrogen (90% nitric oxide and 10% nitrogen dioxide) 
      -    Lead 
      -    Sulfur dioxide. 



      Measures would be taken to reduce the health impacts of potential releases of toxic 
These measures would involve controls to protect both workers and the general public.  The
shipyard and prototype sites have emergency planning, emergency preparedness, and emergenc
response programs in place to protect both workers and the public, and involve established
such as warning communications, fire departments, and emergency command centers. 
      The airborne concentrations of the combustion products listed above, resulting from 
were calculated at the locations of the on-site individuals, an individual at the site bou
general population within a 50-mile radius of the facility.  Detailed results are presente
Attachment F.  If the accidental fire that has been hypothesized were to actually occur, t
measures that would be in place would ensure no adverse health impacts to the general publ
minimal health impacts to the workers. 

5.1.1.14.2 Transportation Accidents. 

Shipments of radioactive materials associated with naval 
spent nuclear fuel have never resulted in any measurable release of radioactivity to the e
(NNPP 1994a).  There have never been any significant accidents involving release of radioa
material during shipment since the Naval Nuclear Propulsion Program began.  The effects of
transportation accidents during the various stages of transportation of naval spent nuclea
presented in Attachment A. 
      The health effects associated with accidents during shipments of naval spent nuclear
test specimens have been assessed for the general population and the hypothetical maximum 
individual for each alternative.  As summarized in Section 3.7, it is unlikely that there 
fatal cancers as a result of naval spent nuclear fuel and test specimen shipments since th
much less than one fatal cancer for each alternative.  Details of the transportation analy
provided in Attachment A. 

5.1.1.14.3 Other Impacts of Accidents. 

In addition to the possible human health effects 
associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that an area ranging from about 8 acres exte
approximately a quarter mile (for an inadvertent criticality accident) to about 110 acres 
approximately 0.9 mile (for a large airplane crashing into a dry storage container) might 
contaminated to the point where exposure could exceed 100 millirem per year.  Beyond these
distances, the exposure would be less than 100 millirem per year, the Nuclear Regulatory 
Commission's standard for protection of the general population from radiation.  Persons wh
this area might be evacuated or otherwise experience restrictions in their daily activitie
period, and those who work at locations within this area might be prevented from going to 
until measures had been taken to reduce the potential for exposure.  It should be noted th
affected area within approximately a half mile from the spent nuclear fuel facility would 
boundaries of the federally owned site. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources or concerns such as Na
American rights or interests, partially because the area involved would be small and partl
remedial actions would be conducted in a careful, controlled manner in full compliance wit
applicable laws and regulations.  The area impacted would only vary slightly among the alt
Overall, the risks are small so these considerations do not assist in distinguishing among
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.
little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden
small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on plant 
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  There are no endangered or threatened species unique to the area surrounding the f
owned site, so an accident would not be expected to result in destruction of any species f
alternatives considered.  The effects of accidents related to any of the alternatives and 
cleanup which might be performed would be localized in a small area which extends only a s



distance beyond the boundaries of the federally owned site and thus would not be expected 
appreciably affect the potential for survival of any species in the area.  Based on these 
evaluation of impacts of accidents on ecological resources does not help to distinguish am
alternatives. 

5.1.1.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear 

Fuel Storage and Handling. 
As discussed in the preceding paragraphs, the impacts on human 
health or the environment resulting from facility or transportation accidents associated w
management of naval spent nuclear fuel at the Puget Sound Naval Shipyard would be small un
of the alternatives considered.  For example, it is unlikely that a single additional fata
occur as a result of naval spent nuclear fuel management activities under any alternative.
potential impacts due to an accident for any of the alternatives considered would present 
risk and do not constitute a credible adverse impact on the surrounding population, no adv
from accidents associated with the management of naval spent nuclear fuel would be expecte
particular segment of the population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is because the consequences of any accident would depend on the random 
conditions in effect at the time an accident occurred, and the wind directions at the Puge
Naval Shipyard are highly variable with no strongly dominant direction. 
      To place the impacts on environmental justice in perspective, the risk associated wi
accidents caused by naval spent nuclear fuel management under any of the alternatives cons
would amount to less than one additional fatality per year for the entire population.  For
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.1.1.15 Waste Management 

      The alternative in which naval spent nuclear fuel is stored at Puget Sound Naval Shi
would produce limited amounts of solid municipal waste, solid low-level radioactive wastes
hazardous wastes. 
In addition, no transuranic or high-level radioactive wastes would be generated by 
spent nuclear fuel activities at the site under any alternative.  The quantity of industri
generated would be small and most likely consist of industrial cleaning agents of the type
encountered at the site.  Small quantities of sanitary wastes would result from the additi
force but this volume would be small.  The wastes produced from the storage of naval spent
fuel would be controlled and minimized in accordance with the existing waste management pr
at the shipyard.  The amount of additional wastes generated would be minimal compared to t
existing baseline and would not cause any adverse impacts to public health and safety and 
environment in the vicinity of the shipyard. 

5.1.1.16 Cumulative Impacts 

5.1.1.16.1 Radiological Cumulative Impacts. Spent nuclear fuel storage and examination at 

Puget Sound would not result in discharges of radioactivity in liquid effluents during rou
operations regardless of the alternative selected.  Therefore, there would be no increment
of radioactivity to surface or ground water as a result of normal operations for any alter
alternatives involving the storage of spent nuclear fuel in dry storage and shipping conta
airborne radioactivity emissions are expected, so there would be no cumulative air quality
associated with these storage methods.  Consequently, the only radiological cumulative imp
would result from dry storage alternatives would be due to direct radiation exposure from 
containers of spent nuclear fuel. 
      For alternatives involving the storage and examination at Puget Sound of naval spent
fuel in water pools, there would be no discernible direct radiation exposure to the public
elements due to the shielding provided by the water in the pool.  Therefore, any cumulativ
which would result from water pool storage (and examination at Puget Sound) would be prima



to airborne emissions, and the addition of these emissions would cause an indiscernible ch
emissions in the area (see Section 5.1.1.7).  Current operations at the site are in compli
Title 40, Code of Federal Regulations, Part 61, "National Emission Standards for Hazardous
Pollutants."  Cumulative air emissions would not threaten to exceed any applicable air qua
requirement or regulation, either federal, state, or local in radiological and non-radiolo
categories. 
      A summary of the cumulative radiological impacts is provided in the following sectio
      An overview of the historical radiological impacts from naval nuclear operations at 
Sound Naval Shipyard and from transportation of naval spent nuclear fuel is provided in Se
4.1.1.12 and detailed analyses are provided in Attachments F and A.  Prior to this time, n
nuclear fuel inspections and storage operations have been conducted only at INEL.  Therefo
cumulative impacts have resulted from previous naval spent nuclear fuel inspection and sto
operations at any alternate site except for INEL. 
      The radiological impacts associated with the alternatives where naval spent nuclear 
be inspected or stored at Puget Sound Naval Shipyard are very small and are described in S
5.1.1.12, with the detailed results of analyses provided in Attachment F.  In order to cal
cumulative impacts for the period between 1995 and 2035, the annual radiological impacts a
with each location and alternative were summed over 40 years.  The results of this summati
tabulated in Tables 3-5 and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the population in the vicinity of the Puget Sound Naval Shipya
all of the alternatives considered would be approximately 5.30 person-rem.  This means tha
would be much less than one fatal cancer from these operations over the entire 40-year per
evaluated.  The total exposure to a theoretical maximally exposed off-site individual livi
shipyard boundary for the entire 40-year period would be 7.0 x 10-3 rem due to the alterna
resulting in the largest exposure.  This maximally exposed off-site individual would have 
risk of contracting a fatal cancer during his or her lifetime due to storage of spent nucl
When existing site radiological impacts due to naval nuclear operations are added to the i
the most limiting spent nuclear fuel alternative, the exposure to the population would be 
person-rem and to the maximally exposed off-site individual would be 7.6 x 10-3 rem.  This
results in much less than one fatal cancer in the population and the risk of the maximally
off-site individual contracting a fatal cancer during his or her lifetime is 3.8 x 10-6. 
      The total exposure related to naval spent nuclear fuel activities to a worker assume
working continually 100 meters from the spent nuclear fuel under the alternative resulting
largest exposure is 0.22 rem accumulated over 40 years.  That corresponds to a fatal cance
8.8 x 10-5 during the worker's lifetime.  The exposure to the same worker when existing si
radiological impacts due to naval nuclear operations are added to the spent nuclear fuel e
0.222 rem over 40 years which corresponds to a fatal cancer risk of 8.9 x 10-5 during the 
lifetime.  The impacts associated with transportation of naval spent nuclear fuel for all 
alternatives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 
      Sections 4.1.1.14 and 5.1.1.15 describe the management of low-level radioactive wast
mixed waste at the site.  The volume of low-level radioactive wastes which would be genera
the alternatives has not been calculated.  However, considering the nature of radiological
would be associated with spent nuclear fuel storage (and examination) activities, the amou
level radioactive waste produced during spent nuclear fuel activities would be much less t
percent of the current site generation rate (651 m3 per year).  This additional radioactiv
not introduce any changes to the site's waste management practices.  The small amount of a
material involved would not impose any discernible additional stress on the capacity of th
waste burial ground.  Therefore, any cumulative impacts associated with the generation and
of additional low-level wastes would be very small. 
      Since no mixed, transuranic, or high-level radioactive wastes would be generated by 
nuclear fuel activities at this site under any alternative, there would be no cumulative i
associated with these materials. 

5.1.1.16.2 Non-radiological Cumulative Impacts. 



An overview of the historical non-radiologi- 
cal impacts from naval nuclear operations at the Puget Sound Naval Shipyard and from trans
of naval spent nuclear fuel is provided in Section 4.1.1.12 and detailed analyses are prov
Attachments F and A.  Prior to this time, naval spent nuclear fuel inspections and storage
have been conducted only at INEL.  Therefore, no non-radiological cumulative impacts have 
from previous naval spent nuclear fuel inspection and storage operations at any alternate 
for INEL. 
      The non-radiological impacts associated with the alternative where naval spent nucle
would be inspected or stored at Puget Sound Naval Shipyard are described in Section 5.1.1.
the detailed results of analyses provided in Attachment F.  As summarized in Section 5.1.1
would be no additional chemicals required at the shipyard for naval spent nuclear fuel sto
therefore no non-radiological impacts from normal operations.  Consequently, no cumulative
to air quality or water resources would result since the incremental addition of chemicals
shipyard that might result from naval spent fuel activities would be very small.  There ar
environmental problems associated with these materials. 
      The non-radiological cumulative transportation impacts for the population from naval
nuclear fuel transportation activities since the beginning of the Naval Nuclear Propulsion
also have been calculated.  In addition, the cumulative impacts from transportation of nav
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A.  The non-radiolo
impacts associated with the transportation and storage of naval spent nuclear fuel for all
alternatives considered would be low. 
      No cumulative land use impacts would be expected to occur as a result of spent nucle
storage and examination at Puget Sound.  The land that would be dedicated for this purpose
existing federal property and situated in an industrial setting which has already been dis
natural state (approximately 327 acres are developed land).  The conversion of this space 
of spent nuclear fuel would not result in the need to disturb undeveloped land or for addi
be added to the federally owned property in the foreseeable future. 
      From a socioeconomic perspective, the introduction of naval spent nuclear fuel activ
the site would create a small number of additional jobs and could have a very small cumula
socioeconomic impact.  The site currently employs approximately 10,200 civilian personnel.
shipyard employment has been associated with spent nuclear fuel activities in the past sin
nuclear fuel activities have not been conducted at the site.  An average of approximately 
additional jobs might be added as a result of possible spent nuclear fuel activities in th
peak number of additional jobs created at the site in any given year would be approximatel
which is associated with construction and operation of a water pool facility for storage o
nuclear fuel and modification of the existing water pool for limited examination of fuel. 
that the regional labor force consists of approximately 527,000 workers, the additional nu
added jobs under any alternative would have little or no discernible socioeconomic impact.
jobs would be filled either from within the existing site work force or from the available
labor force without discernible effect.  There are no foreseeable future projects planned 
no known projects planned in the region that would cause the small number of workers invol
naval spent nuclear fuel activities to become an important impact. 
      The cumulative impacts associated with non-radiological waste management are likewis
expected to be small.  As stated previously, any industrial wastes generated from naval sp
fuel storage and examination at Puget Sound would be small and limited to industrial clean
of the type normally encountered at the site.  The volume of municipal solid wastes and sa
wastes which would be generated is expected to be proportional to the number of additional
added, and this small incremental increase would not be discernible.  The amount of additi
radiological wastes generated would not introduce any changes to the site's waste manageme
practices and would not impose any additional stress on the capacity of on-site or off-sit
disposal or treatment facilities.  Therefore, any cumulative impacts associated with the g
disposal of additional wastes would be very small.  There are no current environmental pro
associated with these types of waste. 

5.1.1.17 Unavoidable Adverse Effects 

      There are no discernible unavoidable adverse effects associated with the implementat
any of the alternatives and none which would help to choose among the alternatives. 
The alternative 
in which naval spent nuclear fuel is inspected or stored at the Puget Sound Naval Shipyard
cause the public to be exposed to small amounts of radiation, described in Section 5.1.1.1
would result in less than one health effect in the entire population surrounding the shipy
Similarly, continued operation of the storage facility would produce limited amounts of so



municipal waste and solid low-level radioactive waste.  These amounts of waste would not p
any major impacts in the vicinity of the Puget Sound Naval Shipyard.  There will be no cha
the ecological, cultural, geological, and aesthetic resources due to the implementation of
alternatives.  There will also be no impact on ambient noise levels. 

5.1.1.18 Irreversible and Irretrievable Commitments of Resources 

      The only irreversible and irretrievable commitment of resources that results from th
tive in which naval spent nuclear fuel would be stored at the shipyard would be the money 
would be spent by the federal government to construct the necessary facilities. 
The total cost of 
storing spent naval nuclear fuel at the shipyards and prototype ranges from approximately 
to $5.7 billion.  This cost represents the total cumulative cost over the 40-year period f
shipyards and prototype.  This cost includes construction costs of the new storage facilit
depending on the alternative selected, the operation of a limited examination facility at 
Naval Shipyard combined with the costs associated with shutting down ECF, or the operation
of the INEL-ECF.  The major expense in the highest cost alternatives is the procurement of
containers.  Refer to Section 3.7 for a comparison of the total cumulative costs among alt

5.1.2 NORFOLK NAVAL SHIPYARD: PORTSMOUTH, VIRGINIA 

5.1.2.1 Overview of Environmental Impacts 

      The following sections discuss the major differences in potential environmental cons
associated with the choice of alternatives that include storage of naval spent nuclear fue
 
Naval Shipyard.  The environmental consequences associated with storage of naval spent nuc
at Norfolk Naval Shipyard are based on the estimates of naval spent nuclear fuel that woul
at Norfolk Naval Shipyard through the year 2035 and current knowledge of the design featur
associated with spent fuel storage containers.  The review of the environmental consequenc
associated with these alternatives has shown that the impact on the environment at Norfolk
Shipyard associated with all activities is very small.  There would be no impact to the No
Shipyard regional environment associated with any alternatives that do not involve the Nor
Shipyard. 

5.1.2.2 Land Use 

     Norfolk Naval Shipyard has identified a centrally located area within the controlled 
area as a potential site for spent nuclear fuel storage.  The site is located approximatel
from the southern branch of the Elizabeth River.  Public access to the 900 feet of river n
site evaluated is restricted.  There are no known existing adverse environmental condition
The area is already an industrial site; therefore, there would be no impact on land use.  
identified should be sufficient depending on the type of storage mode ultimately chosen.  
of storage containers and water pools and their approximate storage locations is provided 
Attachment D.  Attachment C provides a comparison of spent nuclear fuel storage in new wat
versus dry container storage. 
      The alternative of storing naval spent nuclear fuel in water pools would require tha
pool facility be constructed in the vicinity of the area that is designated for dry contai
The water pool would have sufficient capacity to accommodate storage of all spent nuclear 
expected to be stored at the shipyard. 
      No additional land use outside the shipyard would be required. 
      Native American rights and interests would not be modified by construction or operat
associated with any of the alternatives considered. 

5.1.2.3 Socioeconomics 

      The calculated number of direct construction and operating jobs that would be requir
10-year period between 1995 and 2004 for each storage alternative at the shipyard is provi
Table 5.1.2-1.  Since there would be no naval spent nuclear fuel storage or inspection act
shipyard under the 1992/1993 Planning Basis and Centralization alternatives, no additional
be required at the shipyard under these alternatives. 
Table 5.1.2-1.  Number of construction and operating jobs created at Norfolk Naval Shipyar



for each alternative. 
                 1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Railcar(1)       1      1      8      1      1      1      1      1      1      1  
Immobile                                                                          
Containers on                                                                     
Pads(2)          1      1      1      1      2      6      8      8      8      8  
Shipping                                                                          
Containers on                                                                     
Pads (2)         1      1      1      1      2      6      2      2      2      2  
Water Pools(2)   16     16     70     107    132    94     103    40     40     40 
___________________________ 
(1) Storage mode under the No Action and Decentralization alternatives. 
(2) Storage mode under the Decentralization alternative. 
      The only discernible socioeconomic consequence of storing naval spent nuclear fuel a
Norfolk Naval Shipyard is that a relatively small number of construction workers (ranging 
to a maximum of several hundred would be required for construction of the storage area).  
force would consist of skilled craftsmen and unskilled laborers.  This work force would be
during the storage facility construction and would be available from within the area. 
      The operation of the spent fuel storage area using dry storage containers would requ
additional workers to support surveillance and monitoring activities.  For the alternative
storing fuel in immobile dry storage containers, about 20 workers would be required to han
spent nuclear fuel when it is placed into the storage containers.  This work force would n
be needed when fuel is being inserted into the containers.  For the alternative involving 
containers, fewer workers would be needed to handle and secure the containers in the stora
The operation of a water pool facility for the alternative involving storing naval spent n
a water pool would require approximately 40 additional workers.  The number required for a
shipyard and prototype site storage alternatives would be small and is expected to be supp
either within the existing shipyard work force or from the local work force.  Considering 
Department of Defense employs approximately 8,500 civilians at the shipyard, the addition 
workers to support the alternatives would have no discernible impact on the local socioeco
conditions of the Norfolk Naval Shipyard site. 
      For the alternatives where dry storage containers would be manufactured, some additi
jobs would be created in the locations where the containers are made.  The process of sele
container manufacturer is subject to federal procurement requirements and would be initiat
Record of Decision.  Consequently, the specific socioeconomic impacts from container fabri
cannot be specified.  The net effect of container fabrication would be to create additiona
bolster the local economy of the area(s) where containers are made.  It is considered unli
selection of the contractor would depend on the alternative storage site selected, so the 
with construction of casks provide no basis for selection of a storage site. 

5.1.2.4 Cultural Resources 

      The action considered would not affect any site that is listed on the National Regis
Historic Places (NPS 1991), any known archaeological areas, or any other cultural resource
Therefore, there would be no impacts to cultural resources associated with the alternative
naval spent nuclear fuel at this location. 
      None of the alternatives considered would impact known archaeological or Native Amer
sites.  Procedures which comply with all applicable laws and regulations would be implemen
protect previously undetected archaeological and cultural sites. 

5.1.2.5 Aesthetic and Scenic Resources  

      The naval spent nuclear fuel storage area would be located within the Norfolk Naval 
which is an existing industrial setting and would not affect the visual quality of the are
compatible with the landscape character of the site.  Physical changes to the site resulti
construction of a spent nuclear fuel storage area would not alter this setting.  There are
air emissions associated with storage of naval spent nuclear fuel and thus no visibility i
expected.  No aesthetic or scenic resources in the vicinity of the shipyard would be affec
construction and operation of the storage facility.  

5.1.2.6 Geology 

      The construction and operation of the naval spent nuclear fuel storage facility at t



Naval Shipyard is not expected to affect the geologic character or resources of the region
alternative were selected which required a storage facility to be constructed, the ground 
excavated as necessary to prepare the surface.  This would not affect the geological chara
tics of the underlying layers nor the characteristics of the aquifer or vadose zone.  For 
storing fuel in a water pool facility, the ground surface would need to be excavated to a 
approximately 40 feet.  This excavation would not affect the geological characteristics of
Since the Columbia aquifer is at a depth of 3 to 5 feet throughout the shipyard, the hydra
considerations make a water pool facility more difficult and expensive than an above-groun
facility.  However, if water pools were selected, all precautions necessary to protect the
be taken. 

5.1.2.7 Air Resources 

5.1.2.7.1 Radiological Consequences. 

If the alternative where naval spent fuel would be stored 
in dry storage containers were to be selected, no airborne radioactivity releases would be
occur as a result of normal storage operations.  The fuel would be contained such that at 
barriers exist to prevent fission products from becoming airborne.  These barriers would r
spent nuclear fuel in an air-tight containment until it is moved to a permanent storage si
would be no airborne radioactive material released from routine operations for this method
The only radiation exposure would be direct radiation from the array of filled storage con
filled storage containers would be fenced off and shielded if necessary such that there wo
distinguishable effect on the current radiation readings at the site perimeter. 
      For the alternative where naval spent nuclear fuel would be stored in a water pool, 
radioactivity would be emitted beyond current emissions.  The airborne releases for this a
are expected to be less than the emissions from the Idaho National Engineering Laboratory 
Expended Core Facility (ECF) because the water pool size and the number of inspections per
would be smaller at the shipyard and the shipyard would not conduct the shielded cell oper
are performed at ECF.  To conservatively estimate the radiological consequences, airborne 
based on ECF releases from 1991 are used.  The radiological source term used and the detai
calculations performed to determine expected normal releases are provided in Attachment F.
      The radiation exposures to human beings due to estimated radionuclide releases to th
atmosphere plus direct radiation from the stored spent nuclear fuel at the shipyards for b
alternative involving water pool storage and the alternative involving dry storage were ca
described in Attachment F.  Postulated releases were calculated for wet storage of spent n
in a water pool plus inspection of naval spent nuclear fuel. 
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from the stored spent fuel.  The population data used to 
population exposures were taken from 1990 census data provided by the U.S. Census Bureau. 
Meteorology data were obtained as described in Attachment F.  Estimated exposures to worke
also calculated. 
      The hypothetical exposures calculated are based on an exposure to the estimated aver
effluents and the direct radiation exposure for one year from the naval spent nuclear fuel
shipyard.  The calculations include the external effective exposure equivalent from the gr
deposition, deposition to surface water, and air immersion pathways and the 50-year commit
effective exposure equivalent from internal exposure through the ingestion and inhalation 
All pathways were considered for persons potentially exposed, except that the ingestion pa
omitted for the workers because they do not grow their food on-site.  Solubilities which w
produce the highest calculated exposures were chosen for internal exposure factors.  Value
human dietary consumption patterns were taken from "Age Dependent Values of Dietary Intake
Assessing Human Exposures to Environmental Pollutants" (Rupp 1980).  The hypothetical expo
calculated can be converted into a risk of fatal cancer or a risk of non-fatal health detr
non-fatal cancers, hereditary defects) based on recommendations of the International Commi
Radiological Protection (ICRP 1991). 
      Attachment F summarizes the calculated exposures and fatal cancers to the worker, ma
exposed off-site individual (MOI), nearest public access (NPA), and the population from ai
releases of radioactivity and direct radiation exposure in one year for each location and 
Section 3.7 provides a comparison of the annual number of fatal cancers calculated for the
population for each location and alternative. 
      The number of fatal cancers calculated is so small that there would be essentially n
cancers resulting from the storage of naval spent nuclear fuel during the time it could re
expected to continue to be stored.  Putting this into perspective, it could be stated that



the population might experience a fatal cancer due to incident-free storage of naval spent
at the Norfolk Naval Shipyard if operations continued for 7,100 years. 
      If a water pool facility would be constructed at the Norfolk Naval Shipyard and used
storage of spent nuclear fuel, the airborne emissions from the facility would be less than
identified for the Puget Sound Naval Shipyard because no spent nuclear fuel inspection ope
beyond visual examinations would be conducted in the water pools. 

5.1.2.7.2 Non-radiological Consequences. 

As noted in Attachment F, no increase in non- 
radioactive airborne emissions would be expected to result from spent nuclear fuel storage
operations.  Storage facility operations would not involve use of carcinogenic toxins, cri
pollutants, or other hazardous or toxic chemicals except for small quantities of industria
agents and paint thinner that may be used for housekeeping and cleanliness control and the
be the same as those already used at the shipyard.  Consequently, there would be no impact
ambient air quality as a result of implementing any of the alternatives at the shipyard. 
      If an alternative were to be selected that required a storage facility to be constru
renovated, fugitive dust emissions would be expected to result from excavation operations.
quantity of dust generated would be small, consistent with typical excavation activities, 
within local requirements for dust control.  

5.1.2.8 Water Resources 

5.1.2.8.1 Radiological Consequences. 

Spent nuclear fuel storage operations at the shipyard 
would not result in discharges of radioactivity in liquid effluents during routine operati
of the particular alternative chosen for storage of spent nuclear fuel.  The health effect
of nuclides released to the air onto the surface water is included in the analysis results
Section 5.1.2.7.  The air fallout impact is so small that there would be no distinguishabl
levels in the water. 
      Most of the Norfolk Naval Shipyard, including the location considered for the interi
of naval spent nuclear fuel, is in the 100-year floodplain.  However, the location conside
spent nuclear fuel is not in a high-hazard area (as defined by Title 10, Part 1022 of The 
Federal Regulations for floodplains) which is an area where frequent flooding occurs.  Sin
majority of the shipyard is already developed and covered with impervious material, constr
operation of a naval spent nuclear fuel storage facility at the shipyard would produce no 
impacts on the floodplain. 
      Flooding in the area where shipping and immobile dry storage containers are stored w
result in any adverse environmental consequences.  These containers are completely sealed 
no radioactivity would be released from the interior even if they were completely submerge
addition, the massive nature of these containers prevents them from floating or moving dur
flood. 
      Since the shipyard resides in a floodplain, the design of the facility and equipment
minimize the potential for flooding and damage to the facility.  However, in the event a w
facility would be flooded, the exchange of pool water with the flood waters could occur.  
discussed in Attachment F, Section F.1.4.2.1.6.2, the radioactivity concentration in the E
pool is below the Nuclear Regulatory Commission limits specified in Title 10, Part 20 of T
Federal Regulations for liquid effluent except for Co-60 which is slightly higher (water p
storage or examination of naval spent nuclear fuel would be maintained to comparable conce
tions). Any release of radioactivity would have to result from the exchange of floodwater 
water.  This exchange would reduce the level of radioactivity even further.  Consequently,
environmental impacts would result from flooding of water pools at naval spent nuclear fue
sites. 

5.1.2.8.2 Non-radiological Consequences. 

Other than chemicals used to maintain the storage 
area, no hazardous wastes would be generated by the storage of naval spent nuclear fuel at
Naval Shipyard.  Any hazardous liquid effluents that may be generated at the storage area 
disposed of at an Environmental Protection Agency approved disposal site. 
      The only source for liquid discharges from the naval spent nuclear fuel storage oper
the environment consists of storm water runoff which would be consistent with the type of 



associated with common light industrial facilities and related activities.  It can be conc
would be no impact to the human environment due to runoff water from the naval spent nucle
storage area. 
      The increased water usage under any of the alternatives would be negligible compared
existing shipyard demand. 

5.1.2.9 Ecological Resources 

      There are no threatened or endangered species known to exist within the shipyard and
major changes to the industrial environment are planned.  Therefore, no major ecological i
the region would result from selection of any of the alternatives.  
       The conceptual location where naval spent nuclear fuel would be stored is illustrat
Attachment D.  This location is within an existing industrial complex and is surrounded by
and paved areas.  The industrial nature of the shipyard and the fact that the land has alr
disturbed from its natural state by earlier activities mean that plant or animal species s
disturbance by human activities would not be expected to be present.  Therefore, there wou
ecological impacts associated with construction or operation of a spent nuclear fuel stora
location.  The radiological controls that are in effect at the shipyard ensure that the ra
the vicinity of the shipyard are maintained at or near natural background.  Since these sa
would be applied to spent nuclear fuel activities, no ecological effects due to radioactiv
would be expected to occur. 

5.1.2.10 Noise 

      Norfolk Naval Shipyard is an existing industrial-type environment characterized by n
truck and automobile traffic; ship loading cranes and related diesel-powered equipment; an
continuously operating transmission lines for steam, fuel, water, and related pumping syst
those and other liquids.  No ambient noise level increases are expected to occur as a resu
the alternatives.  Therefore, no noise impacts would be expected to occur. 

5.1.2.11 Traffic and Transportation 

      Shipments of radioactive materials in the Naval Nuclear Propulsion Program are requi
be made in accordance with applicable regulations of the U. 
S. Department of Transportation, U.S. 
Department of Energy, and the U.S. Nuclear Regulatory Commission.  The purpose of these 
regulations is to ensure that shipments of radioactive material are adequately controlled 
environment and the health and safety of the general public.  These regulations are applic
radioactive material shipments and provide requirements for the container design, certific
identification as applicable for the specific quantity, type, and form of radioactive mate
shipped.  Naval shipping container design requirements invoke shielding and integrity spec
and meet all regulatory requirements.  They provide for testing of container designs, trai
qualification of workers who construct containers, and quality control inspections during 
ensure that the containers will meet their design requirements.  A detailed description of
containers used for naval spent nuclear fuel shipments is provided in Attachment A.  A des
the impacts associated with normal and accident conditions associated with transportation 
spent nuclear fuel is provided in Attachment A. 

5.1.2.11.1 Regional Infrastructure. 

The alternatives under consideration are described in Section 
3.  The No Action alternative or the first variation of the Decentralization alternative w
naval spent nuclear fuel on-site.  This alternative would reduce the number of rail shipme
shipyard or prototype site compared to the past practice of transporting all naval spent n
INEL.  The second variation of the Decentralization alternative would ship about 10 percen
naval spent nuclear fuel to Puget Sound.  This would have some transportation impact, but 
much as transporting all naval spent nuclear fuel off-site.  The third Decentralization al
all naval spent nuclear fuel to INEL, examines it, and returns it to the original shipyard
site.  This alternative involves more transportation than the previous practice of transpo
spent nuclear fuel to INEL, since the naval spent nuclear fuel is not returned from INEL t
original site.  The 1992/1993 Planning Basis alternative, the Regionalization at INEL alte
the Centralization at INEL alternative would involve the same transportation as has been r
the past, namely transportation to INEL and retention there.  The Centralization alternati



Hanford Site would result in more transportation impact than any of the previous alternati
the distances and population distribution between Hanford and the shipyards and prototypes
Centralization alternative at the Savannah River Site would result in the most transportat
naval spent nuclear fuel of any of the alternatives. 

5.1.2.11.2 Site Infrastructure. 

If the alternative of storing naval spent nuclear fuel at Norfolk 
Naval Shipyard were to be selected, operation of a naval spent nuclear fuel storage facili
noticeably affect site highway traffic because any increase in the work force would repres
small incremental increase in overall traffic to and from the shipyard.  Internal traffic 
Naval Shipyard would increase in the short-term; however, the total impact on shipyard and
surrounding area traffic would be very small. 

5.1.2.12 Occupational and Public Health and Safety 

      Detailed analyses of incident-free naval spent nuclear fuel transportation and stora
handling impacts on worker and public health are described in Attachment A (transportation
Attachment F (storage and inspection). 
The transportation analysis results, and the storage and 
handling analysis are summarized separately in the following subsections. 

5.1.2.12.1 Incident-free Transportation Occupational and Public Health and Safety. 

The 
radiological and non-radiological health effects associated with the incident-free transpo
naval spent nuclear fuel and test specimens have been assessed for the general population,
tion workers, and hypothetical maximum exposed individual for each alternative.  As summar
Section 3.7, it is unlikely that there will be any fatal cancers as a result of naval spen
and test specimen shipments since the estimates are much less than one fatal cancer for ea
alternative.  The details of the transportation analysis are provided in Attachment A. 

5.1.2.12.2 Incident-free Occupational and Public Health and Safety During Naval Spent 

Nuclear Fuel Storage and Handling. 
The public health and safety impacts of radioactivity releases 
and direct radiation from storage of naval spent nuclear fuel were analyzed as discussed i
tion 5.1.2.7 and Attachment F.  Attachment F summarizes the results of the analysis of rad
releases and direct radiation from stored naval spent nuclear fuel.  This analysis shows t
exposure to the worker, maximally exposed off-site individual, and nearest public access f
naval spent nuclear fuel would result in far less than one fatality per year.  For perspec
be stated that one member of these population groups might experience a fatal cancer due t
of naval spent nuclear fuel at Norfolk Naval Shipyard if operations continued for 7,100 ye
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
tive. 
      No public or occupational radiological health and safety impacts would be expected t
from naval spent nuclear fuel storage area construction activities since the construction 
involve radioactive work. 
      Attachment F also discusses toxic chemical issues for naval spent nuclear fuel handl
storage.  Attachment F concludes that there would be no additional types or volumes of che
required at the shipyards or prototype site for naval spent nuclear fuel storage.  Therefo
incident-free non-radiological impact resulting from storage of naval spent nuclear fuel a
shipyards or prototype site. 

5.1.2.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling. 
As discussed in the 



preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the management of naval spent nuclear fuel at the Norfolk Naval
would be small under any of the alternatives considered.  For example, it is unlikely that
fatal cancer would occur as a result of naval spent nuclear fuel management activities und
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the Norfolk Naval Sh
not display any strongly dominant direction.  Similarly, the conclusion is not affected by
related to subsistence consumption of fish or game since environmental monitoring in the v
this relatively small and restricted site has shown no detectable difference in the amount
tivity present in the environment from levels in similar parts of the region. 
      To place the impacts on environmental justice in perspective, the risk associated wi
naval spent nuclear fuel management operations under any of the alternatives considered wo
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.1.2.13 Utilities and Energy 

      If an alternative associated with storage of spent nuclear fuel at Norfolk Naval Shi
to be selected, construction and operation of the storage facility would not be expected t
large expenditure of utilities and energy resources. 
Construction activities would require quantities of 
water and electricity typical of any small to medium size construction project.  Operation
container spent fuel storage facility would likely require only a small amount of electric
and to support industrial equipment necessary to move spent nuclear fuel.  Alternatives as
with water pool storage would require heating, ventilation, water, and electrical systems 
work environment and to properly filter and exhaust the airborne discharges to the atmosph
utility and energy demands would be less than those required to operate ECF (10,000 MWh pe
(Section 5.2.13) since the water pool used for spent fuel storage would be smaller and no 
operations beyond visual examinations would be conducted in the water pool. 
      The amount of utilities and energy expected to be consumed would be a small incremen
increase in the total amount of utilities and energy used at the shipyard and would not re
discernible environmental consequence. 

5.1.2.14 Facility and Transportation Accidents 

5.1.2.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of abnormal occurrence limits 
as defined by the U.S. Nuclear Regulatory Commission.  A description of potential accident
considered and a summary of the accident analyses that were conducted with regards to the 
naval spent nuclear fuel are contained in Attachment F. 

5.1.2.14.1.1 Radiological Accidents. Section 3.7.3 provides a summary of the impacts 

due to the most severe accidents considered for each site.  The facility accident with the
potential impact at Norfolk Naval Shipyard involves an airplane crash.  An accident of thi
would result in a calculated 16 fatal cancers to the general population over 50 years, as 
Attachment F.  The likelihood of such an accident occurring is 1 x 10-6, which is very sma
perspective, an accident such as this would not be expected to occur unless the facility o



about 1,000,000 years. 

5.1.2.14.1.2 Non-radiological Accidents. As discussed in detail in Attachment F, the 

limiting hypothetical non-radiological accident for naval spent nuclear fuel storage in a 
shipyard or prototype location would be a diesel fuel spill and fire.  A catastrophic fail
fuel storage tank that might be used for an emergency diesel generator to provide backup e
power was postulated to occur, resulting in the spilling of the entire quantity of diesel 
subsequent fire.  The fire would generate the following toxic chemicals: 
      -    Carbon monoxide 
      -    Oxides of nitrogen (90% nitric oxide and 10% nitrogen dioxide) 
      -    Lead 
      -    Sulfur dioxide. 
      Measures would be taken to reduce the health impacts of potential releases of toxic 
These measures would involve controls to protect both workers and the general public.  The
shipyard and prototype sites have emergency planning, emergency preparedness, and emergenc
response programs in place to protect both workers and the public, and involve established
such as warning communications, fire departments, and emergency command centers. 
      The airborne concentrations of the combustion products listed above, resulting from 
were calculated at the locations of the on-site individuals, an individual at the site bou
general population within a 50-mile radius of the facility.  Detailed results are presente
Attachment F.  If the accidental fire that has been hypothesized were to actually occur, t
measures that would be in place would ensure no adverse health impacts to the general publ
minimal health impacts to the workers. 

5.1.2.14.2 Transportation Accidents. 

Shipments of radioactive materials associated with naval 
spent nuclear fuel have never resulted in any measurable release of radioactivity to the e
ment 
(NNPP 1994a).  There have never been any significant accidents involving release of radioa
material during shipment since the Naval Nuclear Propulsion Program began.  The effects of
transportation accidents during the various stages of transportation of naval spent nuclea
presented in Attachment A. 
      The health effects associated with accidents during shipments of naval spent nuclear
test specimens have been assessed for the general population and the hypothetical maximum 
individual for each alternative.  As summarized in Section 3.7, it is unlikely that there 
fatal cancers as a result of naval spent nuclear fuel and test specimen shipments since th
much less than one fatal cancer for each alternative.  Details of the transportation analy
provided in Attachment A. 

5.1.2.14.3 Other Impacts of Accidents. 

In addition to the possible human health effects 
associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that an area ranging from about 8 acres exte
approximately a quarter mile (for an inadvertent criticality accident) to about 110 acres 
approximately 0.9 mile (for a large airplane crashing into a dry storage container) might 
nated to the point where exposure could exceed 100 millirem per year.  Beyond these distan
exposure would be less than 100 millirem per year, the Nuclear Regulatory Commission's sta
for protection of the general population from radiation.  Persons who live in this area mi
evacuated or otherwise experience restrictions in their daily activities for a brief perio
who work at locations within this area might be prevented from going to their jobs until m
been taken to reduce the potential for exposure.  It should be noted that all of the affec
about a quarter of a mile from the spent nuclear fuel facility would be inside the boundar
federally owned site. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources, partially because the
involved would be small and partly because the remedial actions would be conducted in a ca
controlled manner in full compliance with applicable laws and regulations.  The area impac
vary only slightly among the alternatives.  Overall, the risks are small so these consider



assist in distinguishing among alternatives. 
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.
little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden
small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on animal
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  There are no endangered or threatened species unique to the area surrounding the f
owned site and an accident would not be expected to result in destruction of any species f
alternatives considered.  The effects of accidents related to any of the alternatives and 
cleanup which might be performed would be localized in a small area extending only a short
beyond the boundaries of the federally owned site and would not be expected to appreciably
threatened or endangered species in the area.  Based on these considerations, evaluation o
accidents on ecological resources does not help to distinguish among alternatives. 

5.1.2.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear 

Fuel Storage and Handling. 
As discussed in the preceding paragraphs, the impacts on human 
health or the environment resulting from facility or transportation accidents associated w
management of naval spent nuclear fuel at the Norfolk Naval Shipyard would be small under 
the alternatives considered.  For example, it is unlikely that a single additional fatal c
occur as a result of naval spent nuclear fuel management activities under any alternative.
potential impacts due to an accident for any of the alternatives considered would present 
risk and do not constitute a credible adverse impact on the surrounding population, no adv
from accidents associated with the management of naval spent nuclear fuel would be expecte
particular segment of the population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is because the consequences of any accident would depend on the random 
conditions in effect at the time an accident occurred, and the wind directions at the Norf
Shipyard are highly variable with no strongly dominant direction. 
      To place the impacts on environmental justice in perspective, the risk associated wi
accidents caused by naval spent nuclear fuel management under any of the alternatives cons
would amount to less than one additional fatality per year for the entire population.  For
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.1.2.15 Waste Management 

      The alternative in which naval spent nuclear fuel is stored at Norfolk Naval Shipyar
produce limited amounts of solid municipal waste, solid low-level radioactive wastes, and 
wastes. 
In addition, no transuranic or high-level radioactive wastes would be generated by spent 
nuclear fuel activities at the site under any alternative.  The quantity of industrial was
would be small and most likely consist of industrial cleaning agents of the type normally 
at the site.  Small quantities of sanitary wastes would result from the additional work fo
volume would be small.  The wastes produced from the storage of naval spent nuclear fuel w
controlled and minimized in accordance with the existing waste management programs at the
shipyard.  The amount of additional wastes generated would be minimal compared to the exis
baseline and would not cause any adverse impacts to public health and safety and the envir
the vicinity of the shipyard. 

5.1.2.16 Cumulative Impacts 



5.1.2.16.1 Radiological Cumulative Impacts. Spent nuclear fuel storage at the site would not 

result in discharges of radioactivity in liquid effluents during routine operations regard
alternative selected.  Therefore, there would be no incremental addition of radioactivity 
ground water as a result of normal operations for any alternative.  For alternatives invol
storage of spent nuclear fuel in dry storage and shipping containers, no airborne radioact
emissions are expected, so there would be no cumulative air quality impacts associated wit
storage methods.  Consequently, the only radiological cumulative impacts that would result
storage alternatives would be due to direct radiation exposure from the stored containers 
nuclear fuel. 
      For alternatives involving the storage of naval spent nuclear fuel in water pools, t
be no discernible direct radiation exposure to the public from the fuel elements due to th
provided by the water in the pool.  Therefore, any cumulative impacts which would result f
pool storage would be primarily due to airborne emissions, and the addition of these emiss
cause an indiscernible change in the emissions in the area (see Section 5.1.2.7).  Current
the site are in compliance with Title 40, Code of Federal Regulations, Part 61, "National 
Standards for Hazardous Air Pollutants."  Cumulative air emissions would not threaten to e
applicable air quality requirement or regulation, either federal, state, or local in radio
non-radiological categories. 
      A summary of the cumulative radiological impacts is provided in the following sectio
      An overview of the historical radiological impacts from naval nuclear operations at 
Norfolk Naval Shipyard and from transportation of naval spent nuclear fuel is provided in 

4.1.2.12 and detailed analyses are provided in Attachments F and A. 

Prior to this time, naval spent 
nuclear fuel inspections and storage operations have been conducted only at INEL.  Therefo
cumulative impacts have resulted from previous naval spent nuclear fuel inspection and sto
operations at any alternate site except for INEL. 
      The radiological impacts associated with the alternatives where naval spent nuclear 
be stored at Norfolk Naval Shipyard are very small and are described in Section 5.1.2.12, 
detailed results of analyses provided in Attachment F.  In order to calculate cumulative i
the period between 1995 and 2035, the annual radiological impacts associated with each loc
alternative were summed over 40 years.  The results of this summation are tabulated in Tab
and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the population in the vicinity of the Norfolk Naval Shipyard f
the alternatives considered would be approximately 11.2 person-rem.  This means that there
much less than one fatal cancer from these operations over the entire 40-year period evalu
total exposure to a theoretical maximally exposed off-site individual living at the shipya
for the entire 40-year period would be 0.12 rem due to the alternative resulting in the la
exposure.  This maximally exposed off-site individual would have a 6.0 x 10-5 risk of cont
fatal cancer during his or her lifetime due to storage of spent nuclear fuel.  When existi
radiological impacts due to naval nuclear operations are added to the impacts of the most 
spent nuclear fuel alternative, the exposure to the population would be 13.6 person-rem an
maximally exposed off-site individual would remain at 0.12 rem.  This still results in muc
one fatal cancer in the population and the risk of the maximally exposed off-site individu
a fatal cancer during his or her lifetime is essentially unchanged. 
      The total exposure related to naval spent nuclear fuel activities to a worker assume
working continually 100 meters from the spent nuclear fuel under the alternative resulting
largest exposure is 0.23 rem accumulated over 40 years.  That corresponds to a fatal cance
9.2 x 10-5 during the worker's lifetime.  The exposure to the same worker when existing si
radiological impacts due to naval nuclear operations are added to the spent nuclear fuel e
0.232 rem over 40 years which corresponds to a fatal cancer risk of 9.3 x 10-5 during the 
lifetime.  The impacts associated with transportation of naval spent nuclear fuel for all 
alternatives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a



radioactivity which had a significant effect on the environment. 
      Sections 4.1.2.14 and 5.1.2.15 describe the management of low-level radioactive wast
mixed waste at the site.  The volume of low-level radioactive wastes which would be genera
the alternatives has not been calculated.  However, considering the nature of radiological
would be associated with spent nuclear fuel storage activities, the amount of low-level ra
waste produced during spent nuclear fuel activities would be much less than 20 percent of 
site generation rate (1019 m3 per year).  This additional radioactive waste would not intr
changes to the site's waste management practices.  The small amount of additional material
would not impose any discernible additional stress on the capacity of the radioactive wast
ground.  Therefore, any cumulative impacts associated with the generation and disposal of 
low-level wastes would be very small. 
      Since no mixed, transuranic, or high-level radioactive wastes would be generated by 
nuclear fuel activities at this site under any alternative, there would be no cumulative i
associated with these materials. 

5.1.2.16.2 Non-radiological Cumulative Impacts. 

An overview of the historical non-radiologi- 
cal impacts from naval nuclear operations at the Norfolk Naval Shipyard and from transport
naval spent nuclear fuel is provided in Section 4.1.2.12 and detailed analyses are provide
Attachments F and A.  Prior to this time, naval spent nuclear fuel inspections and storage
have been conducted only at INEL.  Therefore, no non-radiological cumulative impacts have 
from previous naval spent nuclear fuel inspection and storage operations at any alternate 
for INEL. 
      The non-radiological impacts associated with the alternative where naval spent nucle
would be inspected or stored at Norfolk Naval Shipyard are described in Section 5.1.2.12, 
detailed results of analyses provided in Attachment F.  As summarized in Section 5.1.2.12,
would be no additional chemicals required at the shipyard for naval spent nuclear fuel sto
therefore no non-radiological impacts from normal operations.  Consequently, no cumulative
to air quality or water resources would result since the incremental addition of chemicals
shipyard that might result from naval spent fuel activities would be very small.  There ar
environmental problems associated with these materials. 
      The non-radiological cumulative transportation impacts for the population from naval
nuclear fuel transportation activities since the beginning of the Naval Nuclear Propulsion
also have been calculated.  In addition, the cumulative impacts from transportation of nav
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A.  The non-radiolo
impacts associated with the transportation and storage of naval spent nuclear fuel for all
alternatives considered would be low. 
      No cumulative land use impacts would be expected to occur as a result of spent nucle
storage.  The land that would be dedicated for this purpose is on existing federal propert
in an industrial setting which has already been disturbed from its natural state (over 110
developed land).  The conversion of this space for storage of spent nuclear fuel would not
the need to disturb undeveloped land or for additional land to be added to the federally o
property in the foreseeable future. 
      From a socioeconomic perspective, the introduction of naval spent nuclear fuel activ
the site would create a small number of additional jobs and could have a very small cumula
socioeconomic impact.  The site currently employs approximately 8500 civilian personnel.  
shipyard employment has been associated with spent nuclear fuel activities in the past sin
nuclear fuel activities have not been conducted at the site.  An average of approximately 
additional jobs might be added as a result of possible spent nuclear fuel activities in th
peak number of additional jobs created at the site in any given year would be approximatel
which is associated with construction and operation of a water pool facility for storage o
nuclear fuel.  Considering that the regional labor force consists of approximately 533,000
the additional number of added jobs under any alternative would have little or no discerni
socioeconomic impact.  These jobs would be filled either from within the existing site wor
from the available regional labor force without discernible effect.  There are no foreseea
projects planned at the site and no known projects planned in the region that would cause 
number of workers involved in naval spent nuclear fuel activities to become an important i
      The cumulative impacts associated with non-radiological waste management are likewis
expected to be small.  As stated previously, any industrial wastes generated from naval sp
fuel storage would be small and limited to industrial cleaning agents of the type normally
at the site.  The volume of municipal solid wastes and sanitary wastes which would be gene
expected to be proportional to the number of additional workers added, and this small incr



increase would not be discernible.  The amount of additional non-radiological wastes gener
not introduce any changes to the site's waste management practices and would not impose an
additional stress on the capacity of on-site or off-site waste disposal or treatment facil
any cumulative impacts associated with the generation and disposal of additional wastes wo
small.  There are no current environmental problems associated with these types of waste.

5.1.2.17 Unavoidable Adverse Effects 

      There are no discernible unavoidable adverse effects associated with the implementat
any of the alternatives and none which would help to choose among the alternatives. 
The alternative 
in which naval spent nuclear fuel is stored at the Norfolk Naval Shipyard would cause the 
exposed to small amounts of radiation, described in Section 5.1.2.12, and would result in 
one health effect in the entire population surrounding the shipyard.  Similarly, continued
the storage facility would produce limited amounts of solid municipal waste and solid low-
radioactive waste.  These amounts of waste would not produce any major impacts in the vici
the shipyard.  There will be no changes to the ecological, cultural, geological, and aesth
due to the implementation of any of the alternatives.  There would also be no expected imp
ambient noise levels. 

5.1.2.18 Irreversible and Irretrievable Commitments of Resources 

      The only irreversible and irretrievable commitment of resources that results from th
alternative in which naval spent nuclear fuel would be stored at the Norfolk Naval Shipyar
the money which would be spent by the federal government to construct the necessary facili
The 
total cost of storing spent naval nuclear fuel at the shipyards and prototype ranges from 
$1.5 billion to $5.7 billion.  This cost represents the total cumulative cost over the 40-
all of the shipyards and prototype.  This cost includes construction costs of the new stor
and, depending on the alternative selected, the operation of a limited examination facilit
Sound Naval Shipyard combined with the costs associated with shutting down ECF, or the ope
costs of the INEL-ECF.  The major expense in the highest cost alternatives is the procurem
shipping containers.  Refer to Section 3.7 for a comparison of the total cumulative costs 
alternatives. 

5.1.3 PORTSMOUTH NAVAL SHIPYARD: KITTERY, MAINE 

5.1.3.1 Overview of Environmental Impacts 

      The following sections discuss the major differences in potential environmental cons
associated with the choice of alternatives that include storage of naval spent nuclear fue
Portsmouth Naval Shipyard.  The environmental consequences associated with storage of nava
nuclear fuel at Portsmouth Naval Shipyard are based on the estimates of naval spent nuclea
will be stored at Portsmouth Naval Shipyard through the year 2035 and current knowledge of
design features associated with spent fuel shipping containers, immobile storage container
storage systems.  The review of the environmental consequences associated with each of the
tives has shown that the associated impact on the environment is very small.  There would 
impact to the Portsmouth Naval Shipyard regional environment associated with any alternati
do not involve the Portsmouth Naval Shipyard. 

5.1.3.2 Land Use 

      Construction of a storage area at Portsmouth Naval Shipyard would require a modest c
in the current land use by the shipyard.  A description of the alternative storage contain
approximate storage locations is provided in Attachment D.  Attachment C provides a compar
spent nuclear fuel storage in new water pools versus dry container storage. 
      The alternative of storing naval spent nuclear fuel in water pools would require tha
pool facility be constructed in the vicinity of the area that is designated for dry contai
The water pool would have sufficient capacity to accommodate storage of all naval spent nu
expected to be stored at the shipyard. 
      No additional land outside the shipyard would be required. 
      Native American rights and interests would not be modified by construction or operat



associated with any of the alternatives considered. 

5.1.3.3 Socioeconomics 

      The calculated number of direct construction and operating jobs that would be requir
10-year period between 1995 and 2004 for each storage alternative at the shipyard is provi
Table 5.1.3-1.  Since there would be no naval spent nuclear fuel storage or inspection act
shipyard under the 1992/1993 Planning Basis and Centralization alternatives, no additional
be required at the shipyard under these alternatives. 
Table 5.1.3-1.  Number of construction and operating jobs created at Portsmouth Naval Ship
for each alternative. 
                 1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Railcar(1)       1      1      6      1      1      1      1      1      1      1  
Immobile                                                                          
Containers on                                                                     
Pads(2)          1      1      1      1      2      6(3)   4      4      4      4  
Shipping                                                                          
Containers on                                                                     
Pads (2)         1      1      1      1      2      6(3)   1      1      1      1  
Water Pools(2)   16     16     47     72     89     63     77     35     35     35 
___________________________ 
(1) Storage mode under the No Action and Decentralization alternatives. 
(2) Storage mode under the Decentralization alternative. 
(3) The construction jobs would last less than one year. 
      The only discernible socioeconomic consequence of storing naval spent nuclear fuel a
Portsmouth Naval Shipyard is that a relatively small number of construction workers (rangi
few to a maximum of several hundred would be required for construction of the area).  The 
force would consist of skilled craftsmen and unskilled laborers.  This work force would be
during the storage facility construction and would be available from within the area. 
      The operation of the spent fuel storage area using dry storage containers would requ
additional workers to secure the fuel in the storage area and to support surveillance and 
activities.  For the alternative involving storing fuel in immobile dry storage containers
workers would be required to handle the spent nuclear fuel when it is placed into the stor
containers.  This work force would normally only be needed when fuel is being inserted int
containers.  For the alternative involving shipping containers, fewer workers would be nee
 
handle and secure the containers in the storage area.  The operation of a water pool facil
alternative involving storing naval spent nuclear fuel in a water pool would require appro
additional workers.  The number required for any of the shipyard and prototype site storag
alternatives would be small and is expected to be supplied from either within the existing
work force or from the local work force.  Considering that the shipyard employs approximat
naval and civilian personnel, the addition of workers to support the alternatives would ha
discernible impact on the local socioeconomic conditions of the Portsmouth Naval Shipyard 
      For the alternatives where dry storage containers would be manufactured, some additi
jobs would be created in the locations where the containers are made.  The process of sele
container manufacturer is subject to federal procurement requirements and would be initiat
Record of Decision.  Consequently, the specific socioeconomic impacts from container fabri
cannot be specified.  The net effect of container fabrication would be to create additiona
bolster the local economy of the area(s) where containers are made.  It is considered unli
selection of the contractor would depend on the alternative storage site selected, so the 
with construction of casks provide no basis for selection of a storage site. 

5.1.3.4 Cultural Resources 

      All construction contracts for the shipyard contain a clause such that if artifacts 
ered, appropriate measures must be taken to ensure the safe recovery of such items.  In mo
these items are then placed in the shipyard museum. 
      The shipyard's historic district is considered a valued cultural resource and many b
are listed on the historic register.  The implementation of storage alternatives will not 
that is listed on the National Register of Historic Places (NPS 1991), any known archaeolo
or any other cultural resources.  Therefore, there would be no impacts to cultural resourc
with the alternative of storing naval spent nuclear fuel at the shipyard. 
      None of the alternatives considered would impact known archaeological or Native Amer
sites.  Procedures which comply with all applicable laws and regulations would be implemen



protect previously undetected archaeological and cultural sites. 

5.1.3.5 Aesthetic and Scenic Resources  

      The naval spent nuclear fuel storage area would be located within the Portsmouth Nav
Shipyard which is an existing industrial setting and would not affect the visual quality o
since it is compatible with the landscape character of the site.  Physical changes to the 
from the construction of a naval spent nuclear fuel storage facility will not alter this s
are no particulate air emissions associated with storage of naval spent nuclear fuel and t
visibility impacts are expected.  No aesthetic or scenic resources in the vicinity of the 
be affected by the construction and operation of the storage facility. 

5.1.3.6 Geology 

      If an alternative were to be selected which required naval spent nuclear fuel to be 
Portsmouth Naval Shipyard, the construction and operation of the naval spent nuclear fuel 
facility would not be expected to affect the geologic character or resources of the region
storage facility construction phase, the ground would need to be excavated as necessary to
surface.  This would not affect the geological characteristics of the underlying layers.  
alternative of storing naval spent nuclear fuel in a storage pool facility, the ground sur
to be excavated to a depth of approximately 40 feet.  This excavation would not affect the
characteristics of the area.  

5.1.3.7 Air Resources 

5.1.3.7.1 Radiological Consequences. 

No airborne radionuclide releases from normal 
operations are expected to occur as a result of the alternatives involving naval spent nuc
stored in dry storage containers.  The fuel would be contained such that at least two barr
prevent fission products from becoming airborne.  These barriers would retain the spent nu
in an air-tight containment until moved to a permanent storage site and there would be no 
radioactive material released from routine operations for this method of storage.  The onl
exposure would be direct radiation from the array of filled storage containers.  The fille
containers would be fenced off and shielded if necessary such that there would be no disti
effect on the current radiation readings at the site perimeter. 
      For the alternative where naval spent nuclear fuel would be stored in a water pool, 
radionuclide releases are expected to be less than the emissions from the Idaho National E
Laboratory (INEL) Expended Core Facility (ECF) because the water pool size and number of 
inspections performed would be smaller at the shipyard and the shipyard would not conduct 
shielded cell operations that are performed at ECF.  To conservatively estimate the radiol
consequences, airborne releases based on ECF releases from 1991 are used.  The radiologica
term used and the detailed calculations performed to determine expected normal releases ar
in Attachment F. 
      The radiation exposures to human beings due to estimated radionuclide releases to th
atmosphere plus direct radiation from the stored spent nuclear fuel at the shipyards for b
alternative involving water pool storage and the alternative involving dry storage were ca
described in Attachment F. 
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from the stored fuel.  The population data used to calcul
exposures were taken from 1990 census data provided by the U.S. Census Bureau.  Meteorolog
were obtained as described in Attachment F.  Estimated exposures to workers were also calc
      The hypothetical exposures calculated are based on an exposure to the estimated aver
effluents and the direct radiation exposure for one year from the fuel stored at the shipy
calculations include the external effective equivalent exposure from the ground deposition
to surface water, and air immersion pathways and the 50-year committed effective equivalen
exposure from internal exposure through the ingestion and inhalation pathways.  All pathwa
considered for persons potentially exposed, except that the ingestion pathway was omitted 
workers because they do not grow their food on-site.  Solubilities which would produce the
calculated exposures were chosen for internal exposure factors.  Values for human dietary 
tion patterns were taken from "Age Dependent Values of Dietary Intake for Assessing Human
Exposures to Environmental Pollutants" (Rupp 1980).  The hypothetical exposures calculated



converted into a risk of fatal cancer or a risk of non-fatal health detriments (e.g., non-
hereditary defects) based on the "1990 Recommendations of the International Commission on
Radiological Protection" (ICRP 1991). 
      Attachment F summarizes the calculated exposures and fatal cancers to the worker, ma
exposed off-site individual (MOI), nearest public access (NPA), and the population from re
radioactivity and direct radiation exposure in one year for each location and storage mode
3.7 provides a comparison of the annual number of fatal cancers calculated for the general
for each location and alternative. 
      The number of fatal cancers calculated is so small that there would be essentially n
cancers resulting from the storage of naval spent nuclear fuel during the time it could re
expected to continue to be stored.  Putting this into perspective, it could be stated that
the population might experience a fatal cancer due to incident-free storage of naval spent
at the Portsmouth Naval Shipyard if operations continued for 43,500 years.  
      If a water pool facility would be constructed at the Portsmouth Naval Shipyard and u
storage of naval spent nuclear fuel, the airborne emissions from the facility would be les
identified for the Puget Sound Naval Shipyard because no naval spent nuclear fuel inspecti
operations beyond visual examination would be conducted in the water pool facility.  

5.1.3.7.2 Non-radiological Consequences. 

As noted in Attachment F, no increase in non- 
radioactive airborne emissions would be expected to result from spent nuclear fuel storage
operations.  Storage facility operations would not involve use of carcinogenic toxins, cri
pollutants, or other hazardous or toxic chemicals except that small quantities of industri
agents and paint thinner may be used for housekeeping and cleanliness control and these wo
same as those already used at the shipyard.  Consequently, there would be no impact on amb
quality as a result of implementing any of the alternatives at the shipyard. 
      If an alternative were to be selected that required a storage facility to be constru
renovated, fugitive dust emissions would be expected to result from excavation operations.
quantity of dust generated would be small, consistent with typical excavation activities, 
within local requirements for dust control.  

5.1.3.8 Water Resources 

5.1.3.8.1 Radiological Consequences. 

Spent nuclear fuel storage at the shipyard would not 
result in discharges of radioactivity to liquid effluents during routine operation regardl
alternative selected for storage of spent nuclear fuel.  The health effect due to fallout 
released to the air onto the surface water is included in the analysis results discussed i
5.1.3.7.  The air fallout impact is so small that there would be no distinguishable radiat
the water. 
      Portsmouth Naval Shipyard does not reside in the 100 or 500 year floodplain.  Conseq
the floodplain would not be impacted by spent naval nuclear fuel storage and examination a
the shipyard. 

5.1.3.8.2 Non-radiological Consequences. 

Other than chemicals used to maintain the storage 
area, no hazardous wastes would be generated by the storage of naval spent nuclear fuel at
Portsmouth Naval Shipyard.  Any hazardous liquid effluents that may be generated at the st
would be disposed of at an Environmental Protection Agency approved disposal site. 
      The only source for liquid discharges from the naval spent nuclear fuel storage oper
the environment consists of storm water runoff which would be consistent with the type of 
associated with common light industrial facilities and related activities.  It can be conc
would be no impact to the human environment due to runoff water from the proposed naval sp
nuclear fuel storage area. 
      The increased water usage under any alternative would be negligible compared to the 
shipyard demand. 

5.1.3.9 Ecological Resources 



      Both Maine and New Hampshire officials were consulted and have determined that there
evidence to suggest that any threatened or endangered species reside on the Portsmouth Nav
Shipyard (Appendix V.B. of the Navy's Natural Resources Management Plan (Navy 1993)).  No
major changes to the industrial environment are planned.  None of the alternatives would a
areas surrounding the shipyard.  Therefore, no major ecological impacts to the region woul
from selection of any of the alternatives. 
      The conceptual location where naval spent nuclear fuel would be stored is illustrate
Attachment D.  This location is within an existing industrial complex and is surrounded by
and paved areas.  The industrial nature of the shipyard and the fact that the land has alr
disturbed from its natural state by earlier activities mean that plant or animal species s
disturbance by human activities would not be expected to be present.  Therefore, there wou
ecological impacts associated with construction or operation of a spent nuclear fuel stora
location.  The radiological controls that are in effect at the shipyard ensure that the ra
the vicinity of the shipyard are maintained at or near natural background.  Since these sa
would be applied to spent nuclear fuel activities, no ecological effects due to radioactiv
would be expected to occur. 

5.1.3.10 Noise 

     Portsmouth Naval Shipyard is an existing industrial-type environment characterized by
from truck and automobile traffic; ship loading cranes and related diesel-powered equipmen
continuously operating transmission lines for steam, fuel, water, and related pumping syst
those and other liquids.  No ambient noise level increases are expected to occur as a resu
the alternatives.  Therefore, no noise impacts would be expected to occur. 

5.1.3.11 Traffic and Transportation  

      Shipments of radioactive materials in the Naval Nuclear Propulsion Program are requi
be made in accordance with applicable regulations of the U. 
S. Department of Transportation, U.S. 
Department of Energy, and the U.S. Nuclear Regulatory Commission.  The purpose of these 
regulations is to ensure that shipments of radioactive material are adequately controlled 
environment and the health and safety of the general public.  These regulations are applic
radioactive material shipments and provide requirements for the container design, certific
identification as applicable for the specific quantity, type, and form of radioactive mate
shipped.  Naval shipping container design requirements invoke shielding and integrity spec
and meet all regulatory requirements.  They provide for testing of container designs, trai
qualification of workers who construct containers, and quality control inspections during 
ensure that the containers will meet their design requirements.  A detailed description of
containers used for naval spent nuclear fuel shipments is provided in Attachment A.  A des
the impacts associated with normal and accident conditions associated with transportation 
spent nuclear fuel is provided in Attachment A. 

5.1.3.11.1 Regional Infrastructure. 

The alternatives under consideration are described in 
Section 3.  The No Action alternative or the first variation of the Decentralization alter
store the spent nuclear fuel on-site.  This alternative would reduce the number of rail sh
the shipyard or prototype site compared to the past practice of transporting all spent nuc
INEL.  The second variation of the Decentralization alternative would ship about 10 percen
spent nuclear fuel to Puget Sound.  This would have some transportation impact, but not as
transporting all spent nuclear fuel off-site.  The third Decentralization alternative ship
nuclear fuel to INEL, examines it, and returns it to the original shipyard or prototype si
alternative involves more transportation than the previous practice of transporting spent 
INEL, since the spent nuclear fuel is not returned from INEL to the original site.  The 19
Planning Basis alternative, the Regionalization at INEL alternative, or the Centralization
alternative would involve the same transportation as has been required in the past, namely
tion to INEL and retention there.  The Centralization alternative at the Hanford Site woul
more transportation impact than any of the previous alternatives, due to the distances and
distribution between Hanford and the shipyards and prototypes.  The Centralization alterna
Savannah River Site would result in the most transportation impact of spent nuclear fuel o
alternatives.   



5.1.3.11.2 Site Infrastructure. 

The alternative associated with naval spent nuclear fuel storage at 
Portsmouth Naval Shipyard would not noticeably affect site highway traffic because any inc
the work force would represent a very small incremental increase in overall traffic to and
shipyard.  There would be no noticeable change in the internal traffic in the shipyard bec
held temporarily even when it is transported off-site. 

5.1.3.12 Occupational and Public Health and Safety 

      Detailed analyses of incident-free spent nuclear fuel transportation and storage and
impacts on worker and public health are described in Attachment A (transportation) and Att
(storage and inspection). 
The transportation analysis results, and the storage and handling analysis 
are summarized separately in the following subsections. 

5.1.3.12.1 Incident-free Transportation Occupational and Public Health and Safety. 

The 
radiological and non-radiological health effects associated with the incident-free transpo
naval spent nuclear fuel and test specimens have been assessed for the general population,
tion workers, and hypothetical maximum exposed individual for each alternative.  As summar
Section 3.7, it is unlikely that there will be any fatal cancers as a result of naval spen
and test specimen shipments since the estimates are much less than one fatal cancer for ea
alternative.  The details of the transportation analysis are provided in Attachment A. 

5.1.3.12.2 Incident-free Occupational and Public Health and Safety During Spent Nuclear 

Fuel Storage and Handling. 
The public health and safety impacts of radioactivity releases and 
direct radiation from storage of spent nuclear fuel were analyzed as discussed in Section 
Attachment F.  Attachment F summarizes the results of the analysis of radioactivity releas
direct radiation from stored spent nuclear fuel.  This analysis shows that the exposure to
maximally exposed off-site individual, and nearest public access from stored naval spent n
would result in far less than one fatality per year.  For perspective, it could be stated 
member of these population groups might experience a fatal cancer due to storage of naval 
nuclear fuel at Portsmouth Naval Shipyard if operations continued for 43,500 years. 
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
tive. 
      No public or occupational radiological health and safety impacts would be expected t
from naval spent nuclear fuel storage area construction activities since the construction 
involve radioactive work. 
      Attachment F also discusses toxic chemical issues for spent nuclear fuel handling an
Attachment F concludes that there would be no additional types or volumes of chemicals req
the shipyards or prototype site for spent nuclear fuel storage.  Therefore, there is no in
non-radiological impact resulting from storage of spent nuclear fuel at the shipyards or p

5.1.3.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling. 
As discussed in the 
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the management of naval spent nuclear fuel at the Portsmouth Na
Shipyard would be small under any of the alternatives considered.  For example, it is unli
single fatal cancer would occur as a result of naval spent nuclear fuel management activit
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen



population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the Portsmouth Naval
do not display any strongly dominant direction.  Similarly, the conclusion is not affected
related to subsistence consumption of fish or game since environmental monitoring in the v
this relatively small and restricted site has shown no detectable difference in the amount
tivity present in the environment from levels in similar parts of the region. 
      To place the impacts on environmental justice in perspective, the risk associated wi
naval spent nuclear fuel management operations under any of the alternatives considered wo
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.1.3.13 Utilities and Energy 

      If an alternative associated with the storage of naval spent nuclear fuel at Portsmo
Shipyard were to be selected, construction and operation of the storage area would not be 
require a large expenditure of utilities and energy resources. 
Construction activities will require 
quantities of water and electricity typical of any small to medium size construction proje
of the dry container naval spent nuclear fuel storage facility will likely require only a 
electricity for security lighting and to support industrial equipment necessary to move na
nuclear fuel (cranes, etc).  Alternatives associated with water pool storage would require
ventilation, water, and electrical systems suitable for a work environment and to properly
exhaust the airborne discharges to the atmosphere.  The utility and energy demands would b
than those required to operate ECF (10,000 MWh per year) (Section 5.2.13) since the water 
used for naval spent nuclear fuel storage would be smaller and no spent fuel operations be
examinations would be conducted in the water pool. 
      The amount of utilities and energy expected to be consumed would be a small incremen
increase in the total amount of utilities and energy used at the Portsmouth Naval Shipyard
not result in any discernible environmental consequence. 

5.1.3.14 Facility and Transportation Accidents 

5.1.3.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of abnormal occurrence limits 
as defined by the U.S. Nuclear Regulatory Commission.  A description of potential accident
considered and a summary of the accident analyses that were conducted with regards to the 
naval spent nuclear fuel are contained in Attachment F. 

5.1.3.14.1.1 Radiological Accidents. Section 3.7.3 provides a summary of the impacts 

due to the most severe accidents considered for each site.  The facility accident with the
potential impact at Portsmouth Naval Shipyard involves an airplane crash.  An accident of 
magnitude would result in 9 fatal cancers to the general population over 50 years, as desc
Attachment F.  The likelihood of an airplane crash is 1 x 10-7.  The facility accident wit
risk involves accidental drainage of the water pool.  The drained water pool accident woul
less than one fatality over 50 years, but the likelihood of occurrence is 1 x 10-5. 

5.1.3.14.1.2 Non-radiological Accidents. As discussed in detail in Attachment F, the limiting 

hypothetical non-radiological accident for spent nuclear fuel storage in a water pool at a



prototype location would be a diesel fuel spill and fire.  A catastrophic failure of a die
tank that might be used for an emergency diesel generator to provide backup electrical pow
postulated to occur, resulting in the spilling of the entire quantity of diesel fuel with 
quent fire.  
The fire would generate the following toxic chemicals: 
      -    Carbon monoxide 
      -    Oxides of nitrogen (90% nitric oxide and 10% nitrogen dioxide) 
      -    Lead 
      -    Sulfur dioxide. 
      Measures would be taken to reduce the health impacts of potential releases of toxic 
These measures would involve controls to protect both workers and the general public.  The
shipyard and prototype sites have emergency planning, emergency preparedness, and emergenc
response programs in place to protect both workers and the public and involve established 
such as warning communications, fire departments, and emergency command centers. 
      The airborne concentrations of the combustion products listed above, resulting from 
were calculated at the locations of the on-site individuals, an individual at the site bou
general population within a 50-mile radius of the facility.  Detailed results are presente
ment F.  If the accidental fire that has been hypothesized were to actually occur, the saf
that would be in place would ensure no adverse health impacts to the general public and mi
health impacts to the workers. 

5.1.3.14.2 Transportation Accidents. 

Shipments of radioactive materials associated with naval 
spent nuclear fuel have never resulted in any measurable release of radioactivity to the e
(NNPP 1994a).  There have never been any significant accidents involving the release of ra
material during shipment since the Naval Nuclear Propulsion Program began.  The effects of
transportation accidents during the various stages of transportation of naval spent nuclea
presented in Attachment A. 
      The health effects associated with accidents during shipments of naval spent nuclear
test specimens have been assessed for the general population and the hypothetical maximum 
individual for each alternative.  As summarized in Section 3.7, it is unlikely that there 
fatal cancers as a result of naval spent nuclear fuel and test specimen shipments since th
much less than one fatal cancer for each alternative.  The details of the transportation a
provided in Attachment A. 

5.1.3.14.3 Other Impacts of Accidents. 

In addition to the possible human health effects 
associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that an area ranging from about 8 acres exte
approximately a quarter mile (for an inadvertent criticality accident) to about 110 acres 
approximately 0.9 mile (for a large airplane crashing into a dry storage container) might 
nated to the point where exposure could exceed 100 millirem per year.  Beyond these distan
exposure would be less than 100 millirem per year, the Nuclear Regulatory Commission's sta
for protection of the general population from radiation.  Persons who live in this area mi
evacuated or otherwise experience restrictions in their daily activities for a brief perio
who work at locations within this area might be prevented from going to their jobs until m
been taken to reduce the potential for exposure.  It should be noted that all of the affec
about a quarter mile from the spent nuclear fuel facility would be inside the boundaries o
federally owned site. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources, partially because the
be small and partly because all remedial actions would be conducted in a careful, controll
in full compliance with applicable laws and regulations.  The area impacted would vary onl
among the alternatives considered.  Overall, the risks are small so these considerations d
distinguishing among alternatives. 
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.
little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden



small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on animal
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  There are no endangered or threatened species unique to the area surrounding the f
owned site, so an accident would not be expected to result in destruction of any species f
alternatives considered.  The effects of accidents related to any of the alternatives and 
cleanup which might be performed would be localized in a small area extending only a short
beyond the boundaries of the federally owned site and thus would not be expected to apprec
affect the potential for survival of endangered or threatened species in southeastern Main
Hampshire.  Based on these considerations, evaluation of impacts of accidents on ecologica
does not help to distinguish among alternatives. 

5.1.3.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear 

Fuel Storage and Handling. 
As discussed in the preceding paragraphs, the impacts on human 
health or the environment resulting from facility or transportation accidents associated w
management of naval spent nuclear fuel at the Portsmouth Naval Shipyard would be small und
of the alternatives considered.  For example, it is unlikely that a single additional fata
occur as a result of naval spent nuclear fuel management activities under any alternative.
potential impacts due to an accident for any of the alternatives considered would present 
risk and do not constitute a credible adverse impact on the surrounding population, no adv
from accidents associated with the management of naval spent nuclear fuel would be expecte
particular segment of the population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is because the consequences of any accident would depend on the random 
conditions in effect at the time an accident occurred, and the wind directions at the Port
Shipyard are highly variable with no strongly dominant direction. 
      To place the impacts on environmental justice in perspective, the risk associated wi
accidents caused by naval spent nuclear fuel management under any of the alternatives cons
would amount to less than one additional fatality per year for the entire population.  For
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.1.3.15 Waste Management 

      The alternative in which naval spent nuclear fuel is stored at Portsmouth Naval Ship
would produce limited amounts of solid municipal waste, solid low-level radioactive wastes
hazardous wastes. 
In addition, no transuranic or high-level radioactive wastes would be generated by 
spent nuclear fuel activities at the site under any alternative.  The quantity of industri
generated would be small and most likely consist of industrial cleaning agents of the type
encountered at the site.  Small quantities of sanitary wastes would result from the additi
force but this volume would be small.  The wastes produced from the storage of naval spent
fuel would be controlled and minimized in accordance with the existing waste management pr
at the Portsmouth Naval Shipyard.  The amount of additional wastes generated would be mini
compared to the existing baseline and would not cause any adverse impacts to public health
and the environment in the vicinity of the Portsmouth Naval Shipyard. 

5.1.3.16 Cumulative Impacts 

5.1.3.16.1 Radiological Cumulative Impacts. Spent nuclear fuel storage at the site would not 

result in discharges of radioactivity in liquid effluents during routine operations regard
alternative selected.  Therefore, there would be no incremental addition of radioactivity 
ground water as a result of normal operations for any alternative.  For alternatives invol



storage of spent nuclear fuel in dry storage and shipping containers, no airborne radioact
emissions are expected, so there would be no cumulative air quality impacts associated wit
storage methods.  Consequently, the only radiological cumulative impacts that would result
storage alternatives would be due to direct radiation exposure from the stored containers 
nuclear fuel. 
      For alternatives involving the storage of naval spent nuclear fuel in water pools, t
be no discernible direct radiation exposure to the public from the fuel elements due to th
provided by the water in the pool.  Therefore, any cumulative impacts which would result f
pool storage would be primarily due to airborne emissions, and the addition of these emiss
cause an indiscernible change in the emissions in the area (see Section 5.1.3.7).  Current
the site are in compliance with Title 40, Code of Federal Regulations, Part 61, "National 
Standards for Hazardous Air Pollutants."  Cumulative air emissions would not threaten to e
applicable air quality requirement or regulation, either federal, state, or local in radio
non-radiological categories. 
      A summary of the cumulative radiological impacts is provided in the following sectio
      An overview of the historical radiological impacts from naval nuclear operations at 
Portsmouth Naval Shipyard and from transportation of naval spent nuclear fuel is provided 
4.1.3.12 and detailed analyses are provided in Attachments F and A.  Prior to this time, n
nuclear fuel inspections and storage operations have been conducted only at INEL.  Therefo
cumulative impacts have resulted from previous naval spent nuclear fuel inspection and sto
operations at any alternate site except for INEL. 
      The radiological impacts associated with the alternatives where naval spent nuclear 
be stored at Portsmouth Naval Shipyard are very small and are described in Section 5.1.3.1
the detailed results of analyses provided in Attachment F.  In order to calculate cumulati
for the period between 1995 and 2035, the annual radiological impacts associated with each
and alternative were summed over 40 years.  The results of this summation are tabulated in
3-5 and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the population in the vicinity of the Portsmouth Naval Shipyar
of the alternatives considered would be approximately 1.8 person-rem.  This means that the
be much less than one fatal cancer from these operations over the entire 40-year period ev
The total exposure to a theoretical maximally exposed off-site individual living at the sh
boundary for the entire 40-year period would be 2.2 x 10-3 rem due to the alternative resu
largest exposure.  This maximally exposed off-site individual would have a 1.1 x 10-6 risk
contracting a fatal cancer during his or her lifetime due to storage of spent nuclear fuel
existing site radiological impacts due to naval nuclear operations are added to the impact
limiting spent nuclear fuel alternative, the exposure to the population would be 2.2 perso
the maximally exposed off-site individual would be 2.5 x 10-3 rem.  This still results in 
than one fatal cancer in the population and the risk of the maximally exposed off-site ind
contracting a fatal cancer during his or her lifetime is 1.3 x 10-6. 
      The total exposure related to naval spent nuclear fuel activities to a worker assume
working continually 100 meters from the spent nuclear fuel under the alternative resulting
largest exposure is 0.11 rem accumulated over 40 years.  That corresponds to a fatal cance
4.4 x 10-5 during the worker's lifetime.  The exposure to the same worker when existing si
radiological impacts due to naval nuclear operations are added to the spent nuclear fuel e
essentially the same over 40 years.  The impacts associated with transportation of naval s
fuel for all of the alternatives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 
      Sections 4.1.3.14 and 5.1.3.15 describe the management of low-level radioactive wast
mixed waste at the site.  The volume of low-level radioactive wastes which would be genera
the alternatives has not been calculated.  However, considering the nature of radiological
would be associated with spent nuclear fuel storage activities, the amount of low-level ra
waste produced during spent nuclear fuel activities would be much less than 20 percent of 
site generation rate (57 m3 per year).  This additional radioactive waste would not introd
changes to the site's waste management practices.  The small amount of additional material
would not impose any discernible additional stress on the capacity of the radioactive wast
ground.  Therefore, any cumulative impacts associated with the generation and disposal of 



low-level wastes would be very small. 
      Since no mixed, transuranic, or high-level radioactive wastes would be generated by 
nuclear fuel activities at this site under any alternative, there would be no cumulative i
associated with these materials. 

5.1.3.16.2 Non-radiological Cumulative Impacts. 

An overview of the historical non-radiologi- 
cal impacts from naval nuclear operations at the Portsmouth Naval Shipyard and from transp
of naval spent nuclear fuel is provided in Section 4.1.3.12 and detailed analyses are prov
Attachments F and A.  Prior to this time, naval spent nuclear fuel inspections and storage
have been conducted only at INEL.  Therefore, no non-radiological cumulative impacts have 
from previous naval spent nuclear fuel inspection and storage operations at any alternate 
for INEL. 
      The non-radiological impacts associated with the alternative where naval spent nucle
would be inspected or stored at Portsmouth Naval Shipyard are described in Section 5.1.3.1
the detailed results of analyses provided in Attachment F.  As summarized in Section 5.1.3
would be no additional chemicals required at the shipyard for naval spent nuclear fuel sto
therefore no non-radiological impacts from normal operations.  Consequently, no cumulative
to air quality or water resources would result since the incremental addition of chemicals
shipyard that might result from naval spent fuel activities would be very small.  There ar
environmental problems associated with these materials. 
      The non-radiological cumulative transportation impacts for the population from naval
nuclear fuel transportation activities since the beginning of the Naval Nuclear Propulsion
also have been calculated.  In addition, the cumulative impacts from transportation of nav
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A.  The non-radiolo
impacts associated with the transportation and storage of naval spent nuclear fuel for all
alternatives considered would be low. 
      No cumulative land use impacts would be expected to occur as a result of spent nucle
storage.  The land that would be dedicated for this purpose is on existing federal propert
in an industrial setting which has already been disturbed from its natural state (approxim
acres are developed land).  The conversion of this space for storage of spent nuclear fuel
result in the need to disturb undeveloped land or for additional land to be added to the f
owned property in the foreseeable future. 
      From a socioeconomic perspective, the introduction of naval spent nuclear fuel activ
the site would create a small number of additional jobs and could have a very small cumula
socioeconomic impact.  The site currently employs approximately 4900 civilian personnel.  
shipyard employment has been associated with spent nuclear fuel activities in the past sin
nuclear fuel activities have not been conducted at the site.  An average of approximately 
additional jobs might be added as a result of possible spent nuclear fuel activities in th
peak number of additional jobs created at the site in any given year would be approximatel
which is associated with construction and operation of a water pool facility for storage o
nuclear fuel.  Considering that the regional labor force consists of approximately 121,550
the additional number of added jobs under any alternative would have little or no discerni
socioeconomic impact.  These jobs would be filled either from within the existing site wor
from the available regional labor force without discernible effect.  There are no foreseea
projects planned at the site and no known projects planned in the region that would cause 
number of workers involved in naval spent nuclear fuel activities to become an important i
      The cumulative impacts associated with non-radiological waste management are likewis
expected to be small.  As stated previously, any industrial wastes generated from naval sp
fuel storage would be small and limited to industrial cleaning agents of the type normally
at the site.  The volume of municipal solid wastes and sanitary wastes which would be gene
expected to be proportional to the number of additional workers added, and this small incr
increase would not be discernible.  The amount of additional non-radiological wastes gener
not introduce any changes to the site's waste management practices and would not impose an
additional stress on the capacity of on-site or off-site waste disposal or treatment facil
any cumulative impacts associated with the generation and disposal of additional wastes wo
small.  There are no current environmental problems associated with these types of waste.

5.1.3.17 Unavoidable Adverse Effects 

      There are no discernible unavoidable adverse effects associated with the implementat
any of the alternatives and none which would help to choose among the alternatives. 



The alternative 
in which naval spent nuclear fuel is stored at the Portsmouth Naval Shipyard would cause t
to be exposed to small amounts of radiation, described in Section 5.1.3.12, and would resu
than one health effect in the entire population surrounding the shipyard.  Similarly, cont
operation of the storage facility would produce limited amounts of solid municipal waste a
low-level radioactive waste.  These amounts of waste would not produce any major impacts i
vicinity of the shipyard.  There will be no changes to the ecological, cultural, geologica
aesthetic resources due to the implementation of any of the alternatives.  There will also
on ambient noise levels. 

5.1.3.18 Irreversible and Irretrievable Commitments of Resources 

     The only irreversible and irretrievable commitment of resources that results from the
alternative in which naval spent nuclear fuel would be stored at the Portsmouth Naval Ship
be the money which would be spent by the federal government to construct the necessary fac
The total cost of storing spent naval nuclear fuel at the shipyards and prototype ranges f
approximately $1.5 billion to $5.7 billion.  This cost represents the total cumulative cos
40-year period for all of the shipyards and prototype.  This cost includes construction co
new storage facilities, and, depending on the alternative selected, the operation of a lim
examination facility at Puget Sound Naval Shipyard combined with the costs associated with
down ECF, or the operational costs of the INEL-ECF.  The major expense in the highest cost
alternatives is the procurement of shipping containers.  Refer to Section 3.7 for a compar
total cumulative costs among alternatives. 

5.1.4 PEARL HARBOR NAVAL SHIPYARD: PEARL HARBOR, HAWAII 

5.1.4.1 Overview of Environmental Impacts 

      The following sections discuss the major differences in potential environmental cons
associated with the choice of alternatives that include storage of naval spent nuclear fue
Harbor Naval Shipyard (hereafter referred to as Pearl Harbor).  The environmental conseque
associated with storage of naval spent nuclear fuel at Pearl Harbor are based on the estim
spent nuclear fuel that will be stored at Pearl Harbor through the year 2035 and the curre
knowledge of the design features associated with spent fuel storage systems.  The review o
environmental consequences associated with these alternatives has shown that the impact on
environment at Pearl Harbor associated with all activities is very small.  There would be 
the environment in the vicinity of Pearl Harbor associated with any alternatives that do n
Pearl Harbor. 

5.1.4.2 Land Use 

      Construction of a storage area at Pearl Harbor for temporary naval spent nuclear fue
would require a modest change in the current land in use by the shipyard.  A description o
alternate storage containers and water pools and their approximate storage locations is pr
Attachment D.  Attachment C provides a comparison of naval spent nuclear fuel storage in w
pools versus dry container storage.  The area is already an industrial site; therefore, th
impact on land use. 
      The alternative of storing naval spent nuclear fuel in water pools would require tha
pool facility be constructed in the vicinity of the area that is designated for dry contai
The water pool would have sufficient capacity to accommodate storage of all naval spent nu
expected to be stored at the shipyard. 
      No additional land use outside the shipyard would be required. 
      Native Hawaiian rights and interests would not be modified by construction or operat
associated with any of the alternatives considered. 

5.1.4.3 Socioeconomics 

      The calculated number of direct construction and operating jobs that would be requir
10-year period between 1995 and 2004 for each storage alternative at the shipyard is provi
Table 5.1.4-1.  Since there would be no naval spent nuclear fuel storage or inspection act
shipyard under the 1992/1993 Planning Basis and Centralization alternatives, no additional
be required at the shipyard under these alternatives. 



Table 5.1.4-1.  Number of construction and operating jobs created at Pearl Harbor Naval Sh
for each alternative. 
                 1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Railcar(1)       1      1      6      1      1      1      1      1      1      1  
Immobile                                                                          
Containers on                                                                     
Pads(2)          1      1      1      1      2      6(3)   4      4      4      4  
Shipping                                                                          
Containers on                                                                     
Pads (2)         1      1      1      1      2      6(3)   1      1      1      1  
Water Pools(2)   16     16     46     71     88     62     77     35     35     35 
___________________________ 
(1) Storage mode under the No Action and Decentralization alternatives. 
(2) Storage mode under the Decentralization alternative. 
(3) The construction jobs would last less than one year. 
      The only discernible socioeconomic consequence from the alternative of storing naval
nuclear fuel at Pearl Harbor is that a relatively small number of construction workers (ra
few to a maximum of several hundred would be required for construction of the storage area
work force would consist of skilled craftsmen and unskilled laborers.  This work force wou
needed during the storage facility construction and would be provided from within the area
      The operation of the naval spent nuclear fuel storage area using dry storage contain
require additional workers to secure the fuel in the storage area and to support surveilla
monitoring activities.  For the alternative involving storing fuel in immobile dry storage
about 20 workers would be required to handle the naval spent nuclear fuel when it is place
storage containers.  This work force would normally only be needed when fuel is being inse
the containers.  For the alternative involving shipping containers, fewer workers would be
handle and secure the containers in the storage area.  The operation of a water pool facil
alternative involving storing naval spent nuclear fuel in a water pool would require appro
additional workers.  The number required for any of the shipyard and prototype site storag
alternatives would be small and would be expected to be supplied from either within the ex
shipyard work force or the local work force.  Considering that the Department of Defense e
approximately 10,900 civilians at the Pearl Harbor naval base, the addition of workers to 
alternatives would have no discernible impact on the local socioeconomic conditions of the
Harbor site. 
      For the alternatives where dry storage containers would be manufactured, some additi
jobs would be created in the locations where the containers are made.  The process of sele
container manufacturer is subject to federal procurement requirements and would be initiat
Record of Decision.  Consequently, the specific socioeconomic impacts from container fabri
cannot be specified.  The net effect of container fabrication would be to create additiona
bolster the local economy of the area(s) where containers are made.  It is considered unli
selection of the contractor would depend on the alternative storage site selected, so the 
with construction of casks provide no basis for selection of a storage site. 

5.1.4.4 Cultural Resources 

      The action considered will not affect any site that is listed on the National Regist
Places (NPS 1991), any known archaeological areas, or any other cultural resources.  There
there would be no impacts to cultural resources associated with the alternative of storing
nuclear fuel at this location. 
      None of the alternatives considered would impact known archaeological or Native Hawa
sites.  Procedures which comply with all applicable laws and regulations would be implemen
protect previously undetected archaeological and cultural sites. 

5.1.4.5 Aesthetic and Scenic Resources  

      The naval spent nuclear fuel storage area would be located within the Pearl Harbor s
is an existing industrial setting and would not affect the visual quality of the area sinc
ble with the landscape character of the site.  Physical changes to the Pearl Harbor site r
storage area construction will not alter this setting.  There are no particulate air emiss
with storage of naval spent nuclear fuel and thus no visibility impacts are expected.  No 
scenic resources in the vicinity of the shipyard would be affected by the construc- 
tion and operation of 
the storage facility. 



5.1.4.6 Geology 

      The construction and operation of the naval spent nuclear fuel storage facility at P
is not expected to affect the geologic character or resources of the region.  If an altern
selected which required a storage area to be constructed, the ground surface would be exca
necessary to prepare the surface.  This would not affect the geological characteristics of
ing layers nor the characteristics of the Koolou and Wainae aquifers or vadose zone.  For 
alternative of storing fuel in a water pool facility, the ground surface would need to be 
depth of approximately 40 feet.  This excavation would not affect the geological character
area. 

5.1.4.7 Air Resources 

5.1.4.7.1 Radiological Consequences. 

No airborne radionuclide releases from normal 
operations are expected to occur as a result of naval spent nuclear fuel being stored in d
containers.  The fuel would be contained such that at least two barriers exist to prevent 
products from becoming airborne.  These barriers would retain the naval spent nuclear fuel
air-tight containment until it is moved to a permanent storage site and there would be no 
radioactive material released from routine operations for this method of storage.  The onl
exposure would be direct radiation from the array of filled storage containers.  The fille
containers would be fenced off and shielded if necessary such that there would be no disti
effect on normal background radiation levels at the site perimeter. 
      For the alternative where naval spent nuclear fuel would be stored in a water pool, 
radionuclide releases are expected to be less than the emissions from the Idaho National E
Laboratory (INEL) Expended Core Facility (ECF) because the water pool size would be smalle
naval spent nuclear fuel inspection operations beyond visual examinations would be conduct
shielded cell operations would be conducted at Pearl Harbor.  To conservatively estimate t
radiological consequences, airborne releases based on ECF releases from 1991 are used.  Th
radiological source term used and the detailed calculations per- 
formed to determine expected normal 
releases are provided in Attachment F. 
      The radiation exposures to human beings due to estimated radionuclide releases to th
atmosphere plus direct radiation from the stored naval spent nuclear fuel at the shipyards
alternative involving water pool storage and the alternative involving dry storage were ca
described in Attachment F. 
      A person on the shipyard boundary at the location where the largest exposures would 
received was used as the hypothetical maximally exposed off-site individual (MOI) for post
releases of radioactive material from the stored naval spent nuclear fuel.  The population
calculate population exposures were taken from 1990 census data provided by the U.S. Censu
Bureau.  Meteorology data were obtained as described in Attachment F.  Estimated exposures
workers were also calculated. 
      The hypothetical exposures calculated are based on an exposure to the estimated aver
effluents and the direct radiation exposure for one year from the naval spent nuclear fuel
shipyard.  The calculations include the external effective equivalent exposure from the gr
deposition, deposition to surface water, and air immersion pathways and the 50-year commit
effective equivalent exposure from internal exposure through the ingestion and inhalation 
All pathways were considered for persons potentially exposed, except that the ingestion pa
omitted for the workers because they do not grow their food on-site.  Solubilities which w
produce the highest calculated exposures were chosen for internal exposure factors.  Value
human dietary consumption patterns were taken from "Age Dependent Values of Dietary Intake
Assessing Human Exposures to Environmental Pollutants" (Rupp 1980).  The hypothetical expo
calculated can be converted into a risk of fatal cancer or a risk of non-fatal health detr
non-fatal cancers, hereditary defects) based on recommendations of the International Commi
Radiological Protection (ICRP 1991). 
      Attachment F summarizes the calculated exposures and fatal cancers to the worker, th
maximally exposed off-site individual (MOI), nearest public access (NPA), and the populati
releases of radioactivity and direct radiation exposure in one year for each location and 
Section 3.7 provides a comparison of the annual number of fatal cancers calculated for the
population for each location and alternative. 
      The number of fatal cancers calculated is so small that there would be essentially n
cancers resulting from the storage of naval spent nuclear fuel during the time it could re
expected to continue to be stored.  Putting this into perspective, it could be stated that



the population might experience a fatal cancer due to incident-free storage of naval spent
at Pearl Harbor if operations continued for 14,300 years. 

5.1.4.7.2 Non-radiological Consequences. 

As noted in Attachment F, no increase in non- 
radioactive airborne emissions would be expected to result from naval spent nuclear fuel s
facility operations.  Storage facility operations would not involve use of carcinogenic to
pollutants, or other hazardous or toxic chemicals except that small quantities of industri
agents and paint thinner may be used for housekeeping and cleanliness control and these wo
same as those already used at the shipyard.  Consequently, there would be no impact on amb
quality as a result of implementing any of the alternatives at the shipyard. 
      If an alternative were to be selected that required a storage facility to be constru
renovated, fugitive dust emissions would be expected to result from excavation operations.
quantity of dust generated would be small, consistent with typical excavation activities, 
within local requirements for dust control. 

5.1.4.8 Water Resources 

5.1.4.8.1 Radiological Consequences. 

Naval spent nuclear fuel storage operations at Pearl 
Harbor would not result in discharges of radioactivity in liquid effluents during routine 
regardless of the alternative selected for storage of naval spent nuclear fuel.  The healt
fallout of nuclides released to the air onto the surface water is included in the analysis
discussed in Section 5.1.4.7.  The air fallout impact is so small that there would be no d
radiation levels in the water. 
      Based on FIRM and topographical maps of areas approximately three miles away, the lo
considered for the interim storage of naval spent nuclear fuel is in the 100-year floodpla
the location considered for naval spent nuclear fuel is not in a high-hazard area (as defi
10, Part 1022 of The Code of Federal Regulations for floodplains) which is an area where f
flooding occurs.  Since the majority of the shipyard is already developed and covered with
material, construction and operation of a naval spent nuclear fuel storage facility at the
would produce no discernible impacts on the floodplain. 
      Flooding in the area where shipping and immobile dry storage containers are stored w
result in any adverse environmental consequences.  These containers are completely sealed 
no radioactivity would be released from the interior even if they were completely submerge
addition, the massive nature of these containers prevents them from floating or moving dur
flood. 
      Since the shipyard resides in close proximity to a floodplain, the design of the fac
equipment would minimize the potential for flooding and damage to the facility.  However, 
event a water pool facility would be flooded, the exchange of pool water with the flood wa
occur.  As discussed in Attachment F, Section F.1.4.2.1.6.2, the radioactivity concentrati
ECF water pool is below the Nuclear Regulatory Commission limits specified in Title 10, Pa
The Code of Federal Regulations for liquid effluent except for Co-60 which is slightly hig
pools used for storage or examination of naval spent nuclear fuel would be maintained to c
concentrations).  Any release of radioactivity would have to result from the exchange of f
with the pool water.  This exchange would reduce the level of radioactivity even further. 
Consequently, no adverse environmental impacts would result from flooding of water pools a
spent nuclear fuel storage sites. 

5.1.4.8.2 Non-radiological Consequences. 

Other than chemicals used to maintain the storage 
area, no hazardous wastes would be generated by the storage of naval spent nuclear fuel at
Harbor.  Any hazardous liquid effluents that may be generated at the storage area would be
of at an Environmental Protection Agency approved disposal site. 
      The only source for liquid discharges from the naval spent nuclear fuel storage oper
the environment consists of storm water runoff which would be consistent with the type of 
associated with common light industrial facilities and related activities.  It can be conc
would be no impact to the human environment due to runoff water from the naval spent nucle
storage area. 
      The increased water usage under any of the alternatives would be negligible compared



existing shipyard demand. 

5.1.4.9 Ecological Resources 

      There are no threatened or endangered species known to exist within the Pearl Harbor
shipyard and no major changes to the industrial environment are planned.  Therefore, no ma
ecological impacts to the region would result from selection of any of the alternatives. 
      The conceptual location where naval spent nuclear fuel would be stored is illustrate
Attachment D.  This location is within an existing industrial complex and is surrounded by
and paved areas.  The industrial nature of the shipyard and the fact that the land has alr
disturbed from its natural state by earlier activities mean that plant or animal species s
disturbance by human activities would not be expected to be present.  Therefore, there wou
ecological impacts associated with construction or operation of a spent nuclear fuel stora
location.  The radiological controls that are in effect at the shipyard ensure that the ra
the vicinity of the shipyard are maintained at or near natural background.  Since these sa
would be applied to spent nuclear fuel activities, no ecological effects due to radioactiv
would be expected to occur. 

5.1.4.10 Noise 

      Pearl Harbor is an existing industrial-type environment characterized by noise from 
automobile traffic; ship loading cranes and related diesel-powered equipment; and continuo
operating transmission lines for steam, fuel, water, and related pumping systems for those
liquids.  No ambient noise level increases are expected to occur as a result of any of the
Therefore, no noise impacts would be expected to occur. 

5.1.4.11 Traffic and Transportation 

      Shipments of radioactive materials in the Naval Nuclear Propulsion Program are requi
be made in accordance with applicable regulations of the U. 
S. Department of Transportation, 
U.S. Department of Energy, and the U.S. Nuclear Regulatory Commission.  The purpose of the
regulations is to ensure that shipments of radioactive material are adequately controlled 
environment and the health and safety of the general public.  These regulations are applic
radioactive material shipments and provide requirements for the container design, certific
identification as applicable for the specific quantity, type, and form of radioactive mate
shipped.  Naval shipping container design requirements invoke shielding and integrity spec
and meet all regulatory requirements.  They provide for testing of container designs, trai
qualification of workers who construct containers, and quality control inspections during 
ensure that the containers will meet their design requirements.  A detailed description of
containers used for naval spent nuclear fuel shipments is provided in Attachment A.  A des
the impacts from normal and accident conditions associated with transportation of naval sp
fuel is provided in Attachment A. 

5.1.4.11.1 Regional Infrastructure. 

The alternatives under consideration are described in Section 
3.  The No Action alternative or the first variation of the Decentralization alternative w
naval spent nuclear fuel on-site.  This alternative would reduce the number of rail shipme
shipyard or prototype site compared to the past practice of transporting all naval spent n
INEL.  The second variation of the Decentralization alternative would ship about 10 percen
naval spent nuclear fuel to Puget Sound.  This would have some transportation impact, but 
much as transporting all naval spent nuclear fuel off-site.  The third Decentralization al
all naval spent nuclear fuel to INEL, examines it, and returns it to the original shipyard
site.  This alternative involves more transportation than the previous practice of transpo
spent nuclear fuel to INEL, since the naval spent nuclear fuel is not returned from INEL t
original site.  The 1992/1993 Planning Basis alternative, the Regionalization at INEL alte
the Centralization at INEL alternative would involve the same transportation as has been r
the past, namely transportation to INEL and retention there.  The Centralization alternati
Hanford Site would result in more transportation impact than any of the previous alternati
the distances and population distribution between Hanford and the shipyards and prototypes
Centralization alternative at the Savannah River Site would result in the most transportat
naval spent nuclear fuel of any of the alternatives. 



5.1.4.11.2 Site Infrastructure. 

The alternative associated with naval spent nuclear fuel storage at 
Pearl Harbor would not affect local highway traffic because any increase in the work force
represent a very small incremental increase in overall traffic to and from the shipyard.  
be no change in the internal traffic in the shipyard because naval spent nuclear fuel is h
temporarily even when it is transported off-site. 

5.1.4.12 Occupational and Public Health and Safety 

      Detailed analyses of incident-free naval spent nuclear fuel transportation and stora
handling impacts on worker and public health are described in Attachment A (transportation
Attachment F (storage and inspection). 
The transportation analysis results, and the storage and 
handling analysis are summarized separately in the following subsections. 

5.1.4.12.1 Incident-free Transportation Occupational and Public Health and Safety. 

The 
radiological and non-radiological health effects associated with the incident-free transpo
tation of naval spent nuclear fuel and test specimens have been assessed for the general p
tion workers, and hypothetical maximum exposed individual for each alternative.  As summar
Section 3.7, it is unlikely that there will be any fatal cancers as a result of naval spen
and test specimen shipments since the estimates are much less than one fatal cancer for ea
alternative.  The details of the transportation analysis are provided in Attachment A. 

5.1.4.12.2 Incident-free Occupational and Public Health and Safety During Naval Spent 

Nuclear Fuel Storage and Handling. 
The public health and safety impacts of radioactivity releases 
and direct radiation from storage of naval spent nuclear fuel were analyzed as discussed i
Section 5.1.4.7 and Attachment F.  Attachment F summarizes the results of the analysis of 
ity releases and direct radiation from stored naval spent nuclear fuel.  This analysis sho
exposure to the worker, maximally exposed off-site individual, and nearest public access f
naval spent nuclear fuel would result in far less than one fatality per year.  For perspec
be stated that one member of these population groups might experience a fatal cancer due t
of naval spent nuclear fuel at Pearl Harbor if operations continued for 14,300 years. 
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
tive. 
      No public or occupational radiological health and safety impacts would be expected t
from naval spent nuclear fuel storage area construction activities since the construction 
involve radioactive work. 
      Attachment F also discusses toxic chemical issues for naval spent nuclear fuel handl
storage.  Attachment F concludes that there would be no additional types or volumes of che
required at the shipyards or prototype site for naval spent nuclear fuel storage.  Therefo
incident-free non-radiological impact resulting from storage of naval spent nuclear fuel a
shipyards or prototype site. 

5.1.4.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling. 
As discussed in the 
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the management of naval spent nuclear fuel at the Pearl Harbor 
Shipyard would be small under any of the alternatives considered.  For example, it is unli
single fatal cancer would occur as a result of naval spent nuclear fuel management activit
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver



the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred.  The wind directions at Pearl Harbor are variab
wind direction which occurs most frequently is toward the southwest, away from land and re
areas.  Similarly, the conclusion is not affected by concerns related to subsistence consu
or game since environmental monitoring in the vicinity of this relatively small and restri
shown no detectable difference in the amounts of radioactivity present in the environment 
in similar parts of the region. 
      To place the impacts on environmental justice in perspective, the risk associated wi
naval spent nuclear fuel management operations under any of the alternatives considered wo
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.1.4.13 Utilities and Energy 

      If an alternative associated with the storage of naval spent nuclear fuel at Pearl H
to be selected, construction and operation of the storage area would not be expected to re
expenditure of utilities and energy resources. 
Construction activities would require quantities of water 
and electricity typical of any small to medium size construction project.  Operation of th
facility would likely require only small amounts of electricity for lighting and to suppor
equipment necessary to move spent nuclear fuel (e.g., cranes).  Alternatives associated wi
pool storage would require heating, ventilation, water, and electrical systems suitable fo
environment and to properly filter and exhaust the airborne discharges to the atmosphere. 
and energy demands would be less than those required to operate ECF (10,000 MWh per year)
(Section 5.2.13) since the water pool used for spent fuel storage would be smaller and no 
operations beyond visual examinations would be conducted in the water pool. 
      The amount of utilities and energy expected to be consumed would be a small incremen
increase in the total amount of utilities and energy used at the shipyard and would not re
discernible environmental consequence. 

5.1.4.14 Facility and Transportation Accidents 

5.1.4.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of abnormal occurrence limits 
as defined by the U.S. Nuclear Regulatory Commission.  A description of potential accident
considered and a summary of the accident analyses that were conducted with regards to the 
naval spent nuclear fuel is contained in Attachment F. 

5.1.4.14.1.1 Radiological Accidents. Section 3.7.3 provides a summary of the impacts 

due to the most severe accidents considered for each site.  The facility accident with the
potential impact at Pearl Harbor involves an airplane crash.  An accident of this magnitud
result in a calculated 26 fatal cancers to the general population over 50 years, as descri
Attachment F.  The likelihood of such an accident occurring is 1 x 10-5, which is very sma
perspective, an accident such as this would not be expected to occur unless the facility o
about 100,000 years. 

5.1.4.14.1.2 Non-radiological Accidents. As discussed in detail in Attachment F, the



limiting hypothetical non-radiological accident for naval spent nuclear fuel storage in a 
shipyard or prototype location would be a diesel fuel spill and fire.  A catastrophic fail
fuel storage tank that might be used for an emergency diesel generator to provide backup e
power was postulated to occur, resulting in the spilling of the entire quantity of diesel 
subsequent fire.  The fire would generate the following toxic chemicals: 
      -    Carbon monoxide 
      -    Oxides of nitrogen (90% nitric oxide and 10% nitrogen dioxide) 
      -    Lead 
      -    Sulfur dioxide. 
      Measures would be taken to reduce the health impacts of potential releases of toxic 
These measures would involve controls to protect both workers and the general public.  The
shipyard and prototype sites have emergency planning, emergency preparedness, and emergenc
response programs in place to protect both workers and the public, and involve established
such as warning communications, fire departments, and emergency command centers. 
      The airborne concentrations of the combustion products listed above, resulting from 
were calculated at the locations of the on-site individuals, an individual at the site bou
general population within a 50-mile radius of the facility.  Detailed results are presente
Attachment F.  If the accidental fire that has been hypothesized were to actually occur, t
measures that would be in place would ensure no adverse health impacts to the general publ
minimal health impacts to the workers. 

5.1.4.14.2 Transportation Accidents. 

Shipments of radioactive materials associated with naval 
spent nuclear fuel have never resulted in any measurable release of radioactivity to the e
(NNPP 1994a).  There have never been any significant accidents involving release of radioa
material during shipment since the Naval Nuclear Propulsion Program began.  The effects of
transportation accidents during the various stages of transportation of naval spent nuclea
presented in Attachment A. 
      The health effects associated with accidents during shipments of naval spent nuclear
test specimens have been assessed for the general population and the hypothetical maximum 
individual for each alternative.  As summarized in Section 3.7, it is unlikely that there 
fatal cancers as a result of naval spent nuclear fuel and test specimen shipments since th
 
much less than one fatal cancer for each alternative.  The details of the transportation a
provided in Attachment A. 

5.1.4.14.3 Other Impacts of Accidents. 

In addition to the possible human health effects 
associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that an area ranging from about 8 acres exte
approximately a quarter mile (for an inadvertent criticality accident) to about 110 acres 
approximately 0.9 mile (for a large airplane crashing into a dry storage container) might 
nated to the point where exposure could exceed 100 millirem per year.  Beyond these distan
exposure would be less than 100 millirem per year, the Nuclear Regulatory Commission's sta
for protection of the general population from radiation.  Persons who live in this area mi
evacuated or otherwise experience restrictions in their daily activities for a brief perio
who work at locations within this area might be prevented from going to their jobs until m
been taken to reduce the potential for exposure.  It should be noted that all of the affec
about three-quarters of a mile from the spent nuclear fuel facility would be within the bo
the federally owned site. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources or concerns such as Na
Hawaiian rights or interests, partially because the area involved would be small and partl
remedial actions would be conducted in a careful, controlled manner in full compliance wit
applicable laws and regulations.  The area impacted would vary only slightly among the alt
considered.  Overall, the risks are small so these considerations do not assist in disting
alternatives. 
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.



little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden
small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on animal
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  There are no endangered or threatened species unique to the area surrounding the f
owned site, so an accident would not be expected to result in destruction of any species f
alternatives considered.  The effects of accidents related to any of the alternatives and 
cleanup which might be performed would be localized in a small area extending only a short
beyond the boundaries of the federally owned site and thus would not be expected to apprec
affect the potential for survival of any endangered or threatened species which might occu
or other habitat in the area.  Based on these considerations, evaluation of impacts of acc
ecological resources does not help to distinguish among alternatives. 

5.1.4.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear 

Fuel Storage and Handling. 
As discussed in the preceding paragraphs, the impacts on human 
health or the environment resulting from facility or transportation accidents associated w
management of naval spent nuclear fuel at the Pearl Harbor Naval Shipyard would be small u
of the alternatives considered.  For example, it is unlikely that a single additional fata
occur as a result of naval spent nuclear fuel management activities under any alternative.
potential impacts due to an accident for any of the alternatives considered would present 
risk and do not constitute a credible adverse impact on the surrounding population, no adv
from accidents associated with the management of naval spent nuclear fuel would be expecte
particular segment of the population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is because the consequences of any accident would depend on the random 
conditions in effect at the time an accident occurred.  The wind directions at Pearl Harbo
variable, but the wind direction which occurs most frequently is toward the southwest, awa
land and residential areas. 
      To place the impacts on environmental justice in perspective, the risk associated wi
accidents caused by naval spent nuclear fuel management under any of the alternatives cons
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.1.4.15 Waste Management 

      The alternative in which naval spent nuclear fuel is stored at Pearl Harbor would pr
limited amounts of solid municipal waste, solid low-level radioactive wastes, and hazardou
In addition, no transuranic or high-level radioactive wastes would be generated by spent n
activities at the site under any alternative.  The quantity of industrial wastes generated
and most likely consist of industrial cleaning agents of the type normally encountered at 
Small quantities of sanitary wastes would result from the additional work force but this v
be small.  The wastes produced from the storage of naval spent nuclear fuel would be contr
minimized in accordance with the existing waste management programs at Pearl Harbor.  The 
of additional wastes generated would be minimal compared to the existing baseline and woul
cause any adverse impacts to public health and safety and the environment in the vicinity 
Harbor. 

5.1.4.16 Cumulative Impacts 

5.1.4.16.1 Radiological Cumulative Impacts. Spent nuclear fuel storage at the site would not 

result in discharges of radioactivity in liquid effluents during routine operations regard



alternative selected.  Therefore, there would be no incremental addition of radioactivity 
ground water as a result of normal operations for any alternative.  For alternatives invol
storage of spent nuclear fuel in dry storage and shipping containers, no airborne radioact
emissions are expected, so there would be no cumulative air quality impacts associated wit
storage methods.  Consequently, the only radiological cumulative impacts that would result
storage alternatives would be due to direct radiation exposure from the stored containers 
nuclear fuel. 
      For alternatives involving the storage of naval spent nuclear fuel in water pools, t
be no discernible direct radiation exposure to the public from the fuel elements due to th
provided by the water in the pool.  Therefore, any cumulative impacts which would result f
pool storage would be primarily due to airborne emissions, and the addition of these emiss
cause an indiscernible change in the emissions in the area (see Section 5.1.4.7).  Current
the site are in compliance with Title 40, Code of Federal Regulations, Part 61, "National 
Standards for Hazardous Air Pollutants."  Cumulative air emissions would not threaten to e
applicable air quality requirement or regulation, either federal, state, or local in radio
non-radiological categories. 
      A summary of the cumulative radiological impacts is provided in the following sectio
      An overview of the historical radiological impacts from naval nuclear operations at 
Harbor and from transportation of naval spent nuclear fuel is provided in Section 4.1.4.12
detailed analyses are provided in Attachments F and A.  Prior to this time, naval spent nu
inspections and storage operations have been conducted only at INEL.  Therefore, no cumula
impacts have resulted from previous naval spent nuclear fuel inspection and storage operat
alternate site except for INEL. 
      The radiological impacts associated with the alternative where naval spent nuclear f
be stored at Pearl Harbor are very small and are described in Section 5.1.4.12, with the d
results of analyses provided in Attachment F.  In order to calculate cumulative impacts fo
between 1995 and 2035, the annual radiological impacts associated with each location and a
were summed over 40 years.  The results of this summation are tabulated in Tables 3-5 and 
Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the population in the vicinity of Pearl Harbor from all of the
considered would be approximately 5.6 person-rem.  This means that there would be much les
one fatal cancer from these operations over the entire 40-year period evaluated.  The tota
a theoretical maximally exposed off-site individual living at the shipyard boundary for th
40-year period would be 8.0 x 10-4 rem due to the alternative resulting in the largest exp
maximally exposed off-site individual would have a 4.0 x 10-7 risk of contracting a fatal 
his or her lifetime due to storage of spent nuclear fuel.  When existing site radiological
naval nuclear operations are added to the impacts of the most limiting spent nuclear fuel 
the exposure to the population would be 6.8 person-rem and to the maximally exposed off-si
individual would be 9.2 x 10-4 rem.  This still results in much less than one fatal cancer
population and the risk of the maximally exposed off-site individual contracting a fatal c
his or her lifetime is 4.6 x 10-7. 
      The total exposure related to naval spent nuclear fuel activities to a worker assume
working continually 100 meters from the spent nuclear fuel under the alternative resulting
largest exposure is 8.4 x 10-2 rem accumulated over 40 years.  That corresponds to a fatal
of 3.4 x 10-5 during the worker's lifetime.  The exposure to the same worker when existing
radiological impacts due to naval nuclear operations are added to the spent nuclear fuel e
essentially the same.  The impacts associated with transportation of naval spent nuclear f
the alternatives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 
      Sections 4.1.4.14 and 5.1.4.15 describe the management of low-level radioactive wast
mixed waste at the site.  The volume of low-level radioactive wastes which would be genera
the alternatives has not been calculated.  However, considering the nature of radiological
would be associated with spent nuclear fuel storage activities, the amount of low-level ra
waste produced during spent nuclear fuel activities would be much less than 20 percent of 
site generation rate (84 m3 per year).  This additional radioactive waste would not introd
changes to the site's waste management practices.  The small amount of additional material



would not impose any discernible additional stress on the capacity of the radioactive wast
ground.  Therefore, any cumulative impacts associated with the generation and disposal of 
low-level wastes would be very small. 
      Since no mixed, transuranic, or high-level radioactive wastes would be generated by 
nuclear fuel activities at this site under any alternative, there would be no cumulative i
associated with these materials. 

5.1.4.16.2 Non-radiological Cumulative Impacts. 

An overview of the historical non-radiologi- 
cal impacts from naval nuclear operations at Pearl Harbor and from transportation of naval
nuclear fuel is provided in Section 4.1.4.12 and detailed analyses are provided in Attachm
A.  Prior to this time, naval spent nuclear fuel inspections and storage operations have b
conducted only at INEL.  Therefore, no non-radiological cumulative impacts have resulted f
previous naval spent nuclear fuel inspection and storage operations at any alternate site 
INEL. 
      The non-radiological impacts associated with the alternative where naval spent nucle
would be inspected or stored at Pearl Harbor are described in Section 5.1.4.12, with the d
results of analyses provided in Attachment F.  As summarized in Section 5.1.4.12, there wo
additional chemicals required at the shipyard for naval spent nuclear fuel storage and the
non-radiological impacts from normal operations.  Consequently, no cumulative impacts to a
or water resources would result since the incremental addition of chemicals at the shipyar
result from naval spent fuel activities would be very small.  There are no current environ
problems associated with these materials. 
      The non-radiological cumulative transportation impacts for the population from naval
nuclear fuel transportation activities since the beginning of the Naval Nuclear Propulsion
also have been calculated.  In addition, the cumulative impacts from transportation of nav
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A.  The non-radiolo
impacts associated with the transportation and storage of naval spent nuclear fuel for all
alternatives considered would be low. 
      No cumulative land use impacts would be expected to occur as a result of spent nucle
storage.  The land that would be dedicated for this purpose is on existing federal propert
in an industrial setting which has already been disturbed from its natural state.  The con
space for storage of spent nuclear fuel would not result in the need to disturb undevelope
additional land to be added to the federally owned property in the foreseeable future. 
      From a socioeconomic perspective, the introduction of naval spent nuclear fuel activ
the site would create a small number of additional jobs and could have a very small cumula
socioeconomic impact.  The site currently employs approximately 5000 civilian personnel.  
shipyard employment has been associated with spent nuclear fuel activities in the past sin
nuclear fuel activities have not been conducted at the site.  An average of approximately 
additional jobs might be added as a result of possible spent nuclear fuel activities in th
peak number of additional jobs created at the site in any given year would be approximatel
which is associated with construction and operation of a water pool facility for storage o
nuclear fuel.  Considering that the regional labor force consists of approximately 407,530
the additional number of added jobs under any alternative would have little or no discerni
socioeconomic impact.  These jobs would be filled either from within the existing site wor
from the available regional labor force without discernible effect.  There are no foreseea
projects planned at the site and no known projects planned in the region that would cause 
number of workers involved in naval spent nuclear fuel activities to become an important i
      The cumulative impacts associated with non-radiological waste management are likewis
expected to be small.  As stated previously, any industrial wastes generated from naval sp
fuel storage would be small and limited to industrial cleaning agents of the type normally
at the site.  The volume of municipal solid wastes and sanitary wastes which would be gene
expected to be proportional to the number of additional workers added, and this small incr
increase would not be discernible.  The amount of additional non-radiological wastes gener
not introduce any changes to the site's waste management practices and would not impose an
additional stress on the capacity of on-site or off-site waste disposal or treatment facil
any cumulative impacts associated with the generation and disposal of additional wastes wo
small.  There are no current environmental problems associated with these types of waste.

5.1.4.17 Unavoidable Adverse Effects 

      There are no discernible unavoidable adverse effects associated with the implementat



any of the alternatives and none which would help to choose among the alternatives. 
The alternative 
in which naval spent nuclear fuel is stored at Pearl Harbor would cause the public to be e
small amounts of radiation, described in Section 5.1.4.12, and would result in less than o
effect in the entire population surrounding the shipyard.  Similarly, continued operation 
facility would produce limited amounts of solid municipal waste and solid low-level radioa
These amounts of waste would not produce any major impacts in the vicinity of the shipyard
will be no changes to the ecological, cultural, geological, and aesthetic resources due to
implementation of any of the alternatives.  There would also be no expected impact on ambi
levels. 

5.1.4.18 Irreversible and Irretrievable Commitments of Resources 

      The only irreversible and irretrievable commitment of resources that results from th
alternative in which naval spent nuclear fuel would be stored at Pearl Harbor would be the
which would be spent by the federal government to construct the necessary facilities. 
The total cost 
of storing spent naval nuclear fuel at the shipyards and prototype ranges from approximate
billion to $5.7 billion.  This cost represents the total cumulative cost over the 40-year 
the shipyards and prototype.  This cost includes construction costs of the new storage fac
depending on the alternative selected, the operation of a limited examination facility at 
Naval Shipyard combined with the costs associated with shutting down ECF, or the operation
of the INEL-ECF.  The major expense in the highest cost alternatives is the procurement of
containers.  Refer to Section 3.7 for a comparison of the total cumulative costs among alt

5.1.5 KENNETH A. KESSELRING SITE: WEST MILTON, NEW YORK 

5.1.5.1 Overview of Environmental Impacts 

      The following sections discuss the major differences in potential environmental cons
associated with the choice of the alternatives that include storage of naval spent nuclear
Kenneth A. Kesselring Site.  The environmental consequences associated with the storage of
spent nuclear fuel at the Kesselring Site are based on the estimates of naval spent nuclea
would be stored at the Kesselring Site through the year 2035 and current knowledge of the 
features associated with spent fuel storage systems.  The review of the environmental cons
associated with these alternatives has shown that the impact on the environment at the Kes
associated with these activities is very small.  There would be no impact to the environme
vicinity of the Kesselring Site associated with any alternatives that do not involve the K

5.1.5.2 Land Use 

      Construction of a storage area at the Kesselring Site for temporary storage of naval
nuclear fuel would require little rearrangement of existing on-site facilities.  The area 
industrial site; therefore, there would be no impact on land use.  A description of the al
containers and water pools and their approximate locations is provided in Attachment D.  A
C provides a comparison of naval spent nuclear fuel storage in water pools versus dry cont
storage. 
      No additional land within or outside the Kesselring Site would be required for fuel 
      Native American rights and interests would not be modified by construction or operat
associated with any of the alternatives considered. 

5.1.5.3 Socioeconomics 

      The calculated number of direct construction and operating jobs that would be requir
10-year period between 1995 and 2004 for each storage alternative at the Kesselring Site i
in Table 5.1.5-1.  Since there would be no naval spent nuclear fuel storage or inspection 
the Site under the 1992/1993 Planning Basis and Centralization alternatives, no additional
be required at the Site under these alternatives. 
Table 5.1.5-1.  Number of construction and operating jobs created at the Kesselring Site 
for each alternative. 
                 1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Railcar(1)       1      1      6      1      1      1      1      1      1      1  



Immobile                                                                          
Containers on                                                                     
Pads(2)          1      1      1      1      2      6(3)   3      3      3      3  
Shipping                                                                          
Containers on                                                                     
Pads (2)         1      1      1      1      2      6(3)   1      1      1      1  
Water Pools(2)   16     16     43     66     81     58     62     24     24     24 
___________________________ 
(1) Storage mode under the No Action and Decentralization alternatives. 
(2) Storage mode under the Decentralization alternative. 
(3) The construction jobs would last less than one year. 
      The only discernible socioeconomic consequence from the alternative of storing naval
nuclear fuel at the Kesselring Site is that a relatively small number of construction work
from a few to a maximum of several hundred would be required for construction of the stora
The work force would consist of skilled craftsmen and unskilled laborers.  This work force
needed during the storage facility construction and would be available from within the are
      The operation of the naval spent nuclear fuel storage area using dry storage contain
require additional workers.  Personnel are required to secure fuel in the storage area and
surveillance and monitoring activities associated with naval spent nuclear fuel storage op
the alternative involving storing fuel in immobile dry storage containers, about 20 worker
required to handle the spent nuclear fuel when it is placed into the storage containers.  
force would normally only be needed when fuel is being inserted into the containers.  For 
alternative involving shipping containers, fewer workers would be needed to handle and sec
containers in the storage area.  If the alternative of storing naval spent nuclear fuel in
were selected, approximately 20 workers would be required.  These workers would be expecte
supplied from either within the existing Kesselring Site work force or from the local work
Considering that the Kesselring Site employs approximately 1450 workers, the addition of w
support the alternatives would have no discernible impact on the local socioeconomic condi
Kesselring Site. 
      For the alternatives where dry storage containers would be manufactured, some additi
jobs would be created in the locations where the containers are made.  The process of sele
container manufacturer is subject to federal procurement requirements and would be initiat
Record of Decision.  Consequently, the specific socioeconomic impacts from container fabri
cannot be specified.  The net effect of container fabrication would be to create additiona
bolster the local economy of the area(s) where containers are made.  It is considered unli
selection of the contractor would depend on the alternative storage site selected, so the 
with construction of casks provide no basis for selection of a storage site. 

5.1.5.4 Cultural Resources 

      No site that is listed on the National Register of Historic Places (NPS 1991), any k
archaeological areas, or any other cultural resources would be affected by the storage of 
nuclear fuel at the Kesselring Site.  Therefore, there would be no impact to cultural reso
the alternative of storing naval spent nuclear fuel at the Kesselring Site. 
      None of the alternatives considered would impact known archaeological or Native Amer
sites.  Procedures which comply with all applicable laws and regulations would be implemen
protect previously undetected archaeological and cultural sites. 

5.1.5.5 Aesthetic and Scenic Resources 

      The naval spent nuclear fuel storage area would be located in an existing area withi
security perimeter of the Kesselring Site which is an existing light industrial setting.  
minor changes to the Site resulting from the storage of spent fuel.  No aesthetic or sceni
the vicinity of the Site or on the Site would be affected by the operation of the storage 
existing industrial use areas would be used to store the spent fuel.  The visual quality o
would not be affected since the storage area would be compatible with the landscape charac
Kesselring Site.  There are no particulate air emissions associated with storage of naval 
fuel and thus no visibility impacts are expected. 

5.1.5.6 Geology 

      The operation of the naval spent nuclear fuel storage area at the Kesselring Site is
expected to affect the geologic character or resources of the region.  If an alternative w



that required a dry container storage area to be constructed, the ground would only be exc
necessary to prepare the surface.  This would not affect the geological characteristics of
ing layers nor the characteristics of an aquifer or vadose zone.  For the alternative of s
water pool facility, the ground surface would need to be excavated to a depth of approxima
feet.  This excavation would not affect the geological characteristics of the area. 

5.1.5.7 Air Resources 

5.1.5.7.1 Radiological Consequences. 

If the alternative where naval spent nuclear fuel would be 
stored in dry storage containers were to be selected, no airborne radioactivity releases w
expected to occur as a result of normal storage operations.  The naval spent nuclear fuel 
contained such that at least two barriers exist to prevent fission products from becoming 
These barriers would retain the naval spent nuclear fuel in an air-tight containment until
to a permanent storage site and there would be no airborne radioactive material released f
operations for this method of storage.  The only radiation exposure would be direct radiat
array of filled storage containers.  The filled storage containers would be fenced off and
necessary such that there would be no distinguishable effect on the current radiation read
site perimeter. 
      For the alternative where naval spent nuclear fuel would be stored in a water pool, 
radioactivity emissions are expected to be considerably less than that identified for the 
Engineering Laboratory (INEL) Expended Core Facility (ECF) because the water pool size wou
smaller, no naval spent nuclear fuel inspection operations beyond visual examinations woul
conducted, and no shielded cell operations would be conducted at the Kesselring Site.  To
conservatively estimate the radiological consequences, airborne releases based on ECF rele
1991 are used.  The radiological source term used and the detailed calculations performed 
determine normal releases are provided in Attachment F. 
      The radiation exposures to human beings due to estimated radionuclide releases to th
atmosphere and direct radiation from the stored naval spent nuclear fuel at the Kesselring
both the alternative involving water pool storage and the alternative involving dry storag
calculated as described in Attachment F.   
      A person on the Kesselring Site boundary at the location where the largest exposures
be received was used as the hypothetical maximally exposed off-site individual (MOI) for p
releases of radioactive material from the stored naval spent nuclear fuel.  The population
calculate population doses were taken from 1990 census data provided by the U.S. Census Bu
Meteorology data were obtained as described in Attachment F.  Estimated exposures to worke
also calculated. 
      The hypothetical exposures calculated are based on an exposure to the estimated aver
effluents and the direct radiation exposure for one year from the naval spent nuclear fuel
Kesselring Site.  The calculations include the external effective exposure equivalent from
deposition, deposition to surface water, and air immersion pathways and the 50-year commit
effective exposure equivalent from internal exposure through the ingestion and inhalation 
All pathways were considered for the persons potentially exposed, except that the ingestio
was omitted for the workers at Kesselring because they do not grow their food on-site.  So
which would produce the highest calculated exposures were chosen for internal exposure fac
Values for human dietary consumption patterns were taken from "Age Dependent Values of Die
Intake for Assessing Human Exposures to Environmental Pollutants" (Rupp 1980).  The hypoth
exposures calculated can be converted into a risk of fatal cancer or a risk of non-fatal h
detriments (e.g., non-fatal cancers, hereditary defects) based on recommendations of the I
Commission on Radiological Protection (ICRP 1991). 
      Attachment F summarizes the calculated exposures and fatal cancers to the workers, t
maximally exposed off-site individual (MOI), and the population from airborne releases of 
ty and direct radiation exposure in one year for each location and storage mode.  Section 
a comparison of the annual number of fatal cancers calculated for the general population f
location and alternative. 
      The number of fatal cancers calculated is so small that there would be essentially n
cancers resulting from the storage of naval spent nuclear fuel during the time it could re
expected to continue to be stored.  Putting this into perspective, it could be stated that
the population might experience a fatal cancer due to incident-free storage of naval spent
at the Kesselring Site if operations continued for 24,400 years.  

5.1.5.7.2 Non-radiological Consequences. 



As noted in Attachment F, no increase in non- 
radioactive airborne emissions would be expected to result from naval spent nuclear fuel s
operations.  Storage area operations would not involve use of carcinogenic toxins, criteri
or other hazardous toxic chemicals except for small quantities of industrial cleaning agen
thinner that may be used for housekeeping and cleanliness control and these would be the s
those already used at the Kesselring Site.  Consequently, there would be no impact on ambi
quality as a result of implementing any of the alternatives at the Site. 
      If an alternative were to be selected that required a storage facility to be constru
renovated, fugitive dust emissions would be expected to result from excavation operations.
quantity of dust generated would be small, consistent with typical excavation activities a
within local requirements for dust control. 

5.1.5.8 Water Resources 

5.1.5.8.1 Radiological Consequences. 

Naval spent nuclear fuel storage operations at the 
Kesselring Site would not result in discharges of radioactive liquid effluents during rout
regardless of the alternative selected for storage of naval spent nuclear fuel.  The healt
fallout of nuclides released to the air onto the surface water is included in the analysis
discussed in Section 5.1.5.7.  The air fallout impact is so small that there would be no d
radiation levels in the water. 
      The Kesselring Site does not reside in the 100 or 500 year floodplain.  Consequently
floodplain would not be impacted by spent naval nuclear fuel storage and examination activ
Site. 

5.1.5.8.2 Non-radiological Consequences. 

Other than chemicals used to maintain the storage 
area, no hazardous wastes would be generated by the storage of naval spent nuclear fuel at
Kesselring Site.  Any hazardous liquid effluents that may be generated at the storage area
disposed of at an Environmental Protection Agency approved disposal site. 
      The only source for liquid discharges from the naval spent nuclear fuel storage oper
the environment consists of storm water runoff which would be consistent with the type of 
associated with common light industrial facilities and related activities.  It can be conc
would be no impact to the human environment due to runoff water from the naval spent nucle
storage area. 
      The increased water usage under any of the alternatives would be negligible compared
existing Site demand. 

5.1.5.9 Ecological Resources 

      There are no known habitats for threatened or endangered species within the Kesselri
and no major changes to the industrial environment are planned.  Therefore, no ecological 
the region would result from selection of any of the alternatives. 
      The conceptual location where naval spent nuclear fuel would be stored is illustrate
Attachment D.  This location is within an existing industrial complex and is surrounded by
and paved areas.  The industrial nature of the Kesselring Site and the fact that the land 
been disturbed from its natural state by earlier activities mean that plant or animal spec
disturbance by human activities would not be expected to be present.  Therefore, there wou
ecological impacts associated with construction or operation of a spent nuclear fuel stora
location.  The radiological controls that are in effect at the Kesselring Site ensure that
levels in the vicinity of the Site are maintained at or near natural background.  Since th
controls would be applied to spent nuclear fuel activities, no ecological effects due to r
material would be expected to occur. 

5.1.5.10 Noise 

      The Kesselring Site is an existing light industrial-type environment characterized b
from truck and automobile traffic; diesel-powered equipment; and continuously operating tr
lines for steam, fuel, water, and related pumping systems for these and other liquids.  Th
no increase in ambient noise associated with any of the alternatives.  Therefore, no noise



would be expected to occur. 

5.1.5.11 Traffic and Transportation 

      Shipments of radioactive materials in the Naval Nuclear Propulsion Program are requi
be made in accordance with applicable regulations of the U. 
S. Department of Transportation, 
U.S. Department of Energy, and the U.S. Nuclear Regulatory Commission.  The purpose of the
regulations is to ensure that shipments of radioactive material are adequately controlled 
environment and the health and safety of the general public.  These regulations are applic
radioactive material shipments and provide requirements for the container design, certific
identification as applicable for the specific quantity, type, and form of radioactive mate
shipped.  Naval shipping container design requirements invoke shielding and integrity spec
and meet all regulatory requirements.  They provide for testing of container designs, trai
qualification of workers who construct containers, and quality control inspections during 
ensure that the containers will meet their design requirements.  A detailed description of
containers used for naval spent nuclear fuel shipments is provided in Attachment A.  A des
the impacts from normal and accident conditions associated with transportation of naval sp
fuel is provided in Attachment A. 

5.1.5.11.1 Regional Infrastructure. 

The alternatives under consideration are described in Section 
3.  The No Action alternative or the first variation of the Decentralization alternative w
naval spent nuclear fuel on-site.  This alternative would reduce the number of rail shipme
shipyard or prototype site compared to the past practice of transporting all naval spent n
INEL.  The second variation of the Decentralization alternative would ship about 10 percen
naval spent nuclear fuel to Puget Sound.  This would have some transportation impact, but 
much as transporting all naval spent nuclear fuel off-site.  The third Decentralization al
all naval spent nuclear fuel to INEL, examines it, and returns it to the original shipyard
site.  This alternative involves more transportation than the previous practice of transpo
spent nuclear fuel to INEL, since the naval spent nuclear fuel is not returned from INEL t
original site.  The 1992/1993 Planning Basis alternative, the Regionalization at INEL alte
the Centralization at INEL alternative would involve the same transportation as has been r
the past, namely transportation to INEL and retention there.  The Centralization alternati
Hanford Site would result in more transportation impact than any of the previous alternati
the distances and population distribution between Hanford and the shipyards and prototypes
Centralization alternative at the Savannah River Site would result in the most transportat
naval spent nuclear fuel of any of the alternatives. 

5.1.5.11.2 Site Infrastructure. 

The alternatives associated with storage of naval spent nuclear 
fuel at the Kesselring Site would have no impact on local highway traffic because any incr
work force would represent a very small incremental increase in overall traffic to and fro
There would be no change in the internal traffic at the Kesselring Site because naval spen
fuel is temporarily held on-site even when it is transported off-site. 

5.1.5.12 Occupational and Public Health and Safety 

      Detailed analyses of incident-free naval spent nuclear fuel transportation and stora
handling impacts on worker and public health are described in Attachment A (transportation
Attachment F (storage and inspection). 
The transportation analysis results, and the storage and 
handling analysis are summarized separately in the following subsections. 

5.1.5.12.1 Incident-free Transportation Occupational and Public Health and Safety. 

The 
radiological and non-radiological effects associated with the incident-free transportation
nuclear fuel and test specimens have been assessed for the general population, transportat
and the hypothetical maximum exposed individual for each alternative.  As summarized in Se



3.7, it is unlikely that there will be any fatal cancers as a result of naval spent nuclea
specimen shipments since the estimates are much less than one fatal cancer for each altern
details of the transportation analysis are provided in Attachment A. 

5.1.5.12.2 Incident-free Occupational and Public Health and Safety During Naval Spent 

Nuclear Fuel Storage and Handling. 
The public health and safety impacts of radioactivity releases 
and direct radiation from storage of naval spent nuclear fuel were analyzed as discussed i
5.1.5.7 and Attachment F.  Attachment F summarizes the results of the analysis of radioact
releases and direct radiation from stored naval spent nuclear fuel.  This analysis shows t
exposure to the worker and maximally exposed off-site individual from stored naval spent n
would result in far less than one fatality per year.  For perspective, it could be stated 
member of these population groups might experience a fatal cancer due to storage of naval 
nuclear fuel at the Kesselring Site if operations continued for 24,400 years. 
      Attachment F also discusses toxic chemical issues for naval spent nuclear fuel handl
storage.  Attachment F concludes that there would be no additional types or volumes of che
required at the shipyards or prototype site for naval spent nuclear fuel storage.  Therefo
incident-free non-radiological impact resulting from storage of naval spent nuclear fuel a
shipyards or prototype site. 
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
tive. 
      No public or occupational radiological health and safety impacts would be expected t
from naval spent nuclear fuel storage area construction activities since the construction 
involve radioactive work. 

5.1.5.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling. 
As discussed in the 
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the management of naval spent nuclear fuel at the Kesselring Si
small under any of the alternatives considered.  For example, it is unlikely that a single
would occur as a result of naval spent nuclear fuel management activities under any altern
the potential impacts due to normal operations or accident conditions for any of the alter
considered present no significant risk and do not constitute a credible adverse impact on 
surrounding population, no adverse effects would be expected for any particular segment of
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the Kesselring Site 
display any strongly dominant direction.  Similarly, the conclusion is not affected by con
to subsistence consumption of fish or game since environmental monitoring in the vicinity 
relatively small and restricted site has shown no detectable difference in the amounts of 
present in the environment from levels in similar parts of the region. 
      To place the impacts on environmental justice in perspective, the risk associated wi
naval spent nuclear fuel management operations under any of the alternatives considered wo
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.1.5.13 Utilities and Energy 



      If an alternative associated with storage of naval spent nuclear fuel at the Kesselr
to be selected, construction and operation of a naval spent nuclear fuel storage facility 
expected to require a large expenditure of utilities and energy resources. 
Operation of the storage 
facility would likely require only a small amount of electricity for lighting and to suppo
equipment necessary to move spent nuclear fuel containers (cranes etc.).  Construction act
would require quantities of water and electricity typical of any small to medium size cons
project.  Alternatives associated with water pool storage would require heating, ventilati
and electrical systems suitable for a work environment and to properly filter and exhaust 
discharges to the atmosphere.  The utility and energy demands would be less than that requ
operate ECF (10,000 MWh per year) (Section 5.2.13) since the water pool for naval spent nu
fuel storage would be smaller and no inspections would be performed.  The amount of utilit
energy expected to be consumed as a result of dry storage would be a small incremental inc
the total amount of utilities and energy used at the Kesselring Site and would not result 
discernible environmental consequences. 

5.1.5.14 Facility and Transportation Accidents 

5.1.5.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of abnormal occurrence limits 
as defined by the U.S. Nuclear Regulatory Commission.  A description of potential accident
considered and a summary of the accident analyses that were conducted with regards to the 
naval spent nuclear fuel are contained in Attachment F. 

5.1.5.14.1.1 Radiological Accidents. Section 3.7.3 provides a summary of the impacts 

due to the most severe accidents considered for each site.  The facility accident with the
potential impact at the Kesselring Site involves an airplane crash.  An accident of this m
would result in 7.5 fatal cancers to the general population over 50 years, as described in
Attachment F.  The likelihood of an airplane crash is 1 x 10-7.  The facility accident wit
risk involves accidental drainage of the water pool.  The drained water pool accident woul
less than one fatality over 50 years, but the likelihood of occurrence is 1 x 10-5. 

5.1.5.14.1.2 Non-radiological Accidents. As discussed in detail in Attachment F, the 

limiting hypothetical non-radiological accident for naval spent nuclear fuel storage in a 
shipyard or prototype location would be a diesel fuel spill and fire.  A catastrophic fail
fuel storage tank that might be used for an emergency diesel generator to provide backup e
power was postulated to occur, resulting in the spilling of the entire quantity of diesel 
subsequent fire.  The fire would generate the following toxic chemicals: 
      -    Carbon monoxide 
      -    Oxides of nitrogen (90% nitric oxide and 10% nitrogen dioxide) 
      -    Lead 
      -    Sulfur dioxide. 
      Measures would be taken to reduce the health impacts of potential releases of toxic 
These measures would involve controls to protect both workers and the general public.  The
shipyard and prototype sites have emergency planning, emergency preparedness, and emergenc
response programs in place to protect both workers and the public, and involve established
such as warning communications, fire departments, and emergency command centers. 
      The airborne concentrations of the combustion products listed above, resulting from 
were calculated at the locations of the on-site individuals, an individual at the site bou
general population within a 50-mile radius of the facility.  Detailed results are presente
Attachment F.  If the accidental fire that has been hypothesized were to actually occur, t
measures that would be in place would ensure no adverse health impacts to the general publ
minimal health impacts to the workers. 

5.1.5.14.2 Transportation Accidents. 

Shipments of radioactive materials associated with naval 
spent nuclear fuel have never resulted in any measurable release of radioactivity to the e



(NNPP 1994a).  There have never been any significant accidents involving the release of ra
material during shipment since the Naval Nuclear Propulsion Program began.  The effects of
transportation accidents during the various stages of transportation of naval spent nuclea
presented in Attachment A. 
      The health effects associated with accidents during shipments of naval spent nuclear
test specimens have been assessed for the general population and the hypothetical maximum 
individual for each alternative.  As summarized in Section 3.7, it is unlikely that there 
fatal cancers as a result of naval spent nuclear fuel and test specimen shipments since th
much less than one fatal cancer for each alternative.  The details of the transportation a
provided in Attachment A. 

5.1.5.14.3 Other Impacts of Accidents. 

In addition to the possible human health effects 
associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that an area ranging from about 8 acres exte
approximately a quarter mile (for an inadvertent criticality accident) to about 110 acres 
approximately 0.9 mile (for a large airplane crashing into a dry storage container) might 
nated to the point where exposure could exceed 100 millirem per year.  Beyond these distan
exposure would be less than 100 millirem per year, the Nuclear Regulatory Commission's sta
for protection of the general population from radiation.  Persons who live in this area mi
evacuated or otherwise experience restrictions in their daily activities for a brief perio
who work at locations within this area might be prevented from going to their jobs until m
been taken to reduce the potential for exposure.  It should be noted that all of the affec
about three-quarters of a mile from the spent nuclear fuel facility would be inside the bo
the Kesselring Site. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources or concerns such as Na
American rights or interests, partially because the area involved would be small and partl
remedial actions would be conducted in a careful, controlled manner in full compliance wit
applicable laws and regulations.  The area would vary only slightly among the alternatives
Overall, the risks are small so these considerations do not assist in distinguish- 
ing among alternatives. 
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.
little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden
small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on animal
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  There are no endangered or threatened species unique to the area surrounding the f
owned site, so an accident would not be expected to result in destruction of any species f
alternatives considered.  The effects of any accident related to any of the alternatives a
which might be performed would be localized in a small area which extends only a short dis
beyond the boundaries of the federally owned site and thus would not be expected to apprec
affect the potential for survival of endangered or threatened species which might occupy w
other habitat in the Saratoga area.  Consequently, evaluation of impacts of accidents on e
resources does not help to distinguish among alternatives. 

5.1.5.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear 

Fuel Storage and Handling. 
As discussed in the preceding paragraphs, the impacts on human 
health or the environment resulting from facility or transportation accidents associated w
management of naval spent nuclear fuel at the Kesselring Site would be small under any of 
alternatives considered.  For example, it is unlikely that a single additional fatal cance
as a result of naval spent nuclear fuel management activities under any alternative.  Sinc
impacts due to an accident for any of the alternatives considered would present no signifi
do not constitute a credible adverse impact on the surrounding population, no adverse effe



accidents associated with the management of naval spent nuclear fuel would be expected for
particular segment of the population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is because the consequences of any accident would depend on the random 
conditions in effect at the time an accident occurred, and the wind directions at the Kess
highly variable with no strongly dominant direction. 
      To place the impacts on environmental justice in perspective, the risk associated wi
accidents caused by naval spent nuclear fuel management under any of the alternatives cons
would amount to less than one additional fatality per year for the entire population.  For
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.1.5.15 Waste Management 

      The alternative in which naval spent nuclear fuel is stored at the Kesselring Site w
produce limited amounts of solid municipal waste, solid low-level radioactive wastes, and 
wastes. 
In addition, no transuranic or high-level radioactive wastes would be generated by spent 
nuclear fuel activities at the Kesselring Site under any alternative.  The quantity of ind
generated would be small and most likely consist of industrial cleaning agents of the type
encountered at the Site.  Small quantities of sanitary wastes would result from the additi
force but this volume would be small.  The wastes produced from the storage of naval spent
fuel would be controlled and minimized in accordance with the existing waste management pr
at the Kesselring Site.  The amount of additional wastes generated would be minimal compar
existing baseline and would not cause any adverse impacts to public health and safety and 
environment in the vicinity of the Kesselring Site. 

5.1.5.16 Cumulative Impacts 

5.1.5.16.1 Radiological Cumulative Impacts. Spent nuclear fuel storage at the Kesselring Site 

would not result in discharges of radioactivity in liquid effluents during routine operati
of the alternative selected.  Therefore, there would be no incremental addition of radioac
surface or ground water as a result of normal operations for any alternative.  For alterna
involving the storage of spent nuclear fuel in dry storage and shipping containers, no air
radioactivity emissions are expected, so there would be no cumulative air quality impacts 
with these storage methods.  Consequently, the only radiological cumulative impacts that w
from dry storage alternatives would be due to direct radiation exposure from the stored co
spent nuclear fuel. 
      For alternatives involving the storage of naval spent nuclear fuel in water pools, t
be no discernible direct radiation exposure to the public from the fuel elements due to th
provided by the water in the pool.  Therefore, any cumulative impacts which would result f
pool storage would be primarily due to airborne emissions, and the addition of these emiss
cause an indiscernible change in the emissions in the area (see Section 5.1.5.7).  Current
the site are in compliance with Title 40, Code of Federal Regulations, Part 61, "National 
Standards for Hazardous Air Pollutants."  Cumulative air emissions would not threaten to e
applicable air quality requirement or regulation, either federal, state, or local in radio
non-radiological categories. 
      A summary of the cumulative radiological impacts is provided in the following sectio
      An overview of the historical radiological impacts from naval nuclear operations at 
Kesselring Site and from transportation of naval spent nuclear fuel is provided in Section
detailed analyses are provided in Attachments F and A.  Prior to this time, naval spent nu
inspections and storage operations have been conducted only at INEL.  Therefore, no cumula
impacts have resulted from previous naval spent nuclear fuel inspection and storage operat
alternate site except for INEL. 
      The radiological impacts associated with the alternatives where naval spent nuclear 
be stored at the Kesselring Site are very small and are described in Section 5.1.5.12, wit
results of analyses provided in Attachment F.  In order to calculate cumulative impacts fo



between 1995 and 2035, the annual radiological impacts associated with each location and a
were summed over 40 years.  The results of this summation are tabulated in Tables 3-5 and 
Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the population in the vicinity of the Kesselring Site from all
alternatives considered would be approximately 3.28 person-rem.  This means that there wou
much less than one fatal cancer from these operations over the entire 40-year period evalu
total exposure to a theoretical maximally exposed off-site individual living at the shipya
for the entire 40-year period would be 2.7 x 10-4 rem due to the alternative resulting in 
exposure.  This maximally exposed off-site individual would have a 1.4 x 10-7 risk of cont
fatal cancer during his or her lifetime due to storage of spent nuclear fuel.  When existi
radiological impacts due to naval nuclear operations are added to the impacts of the most 
spent nuclear fuel alternative, the exposure to the population would be 5.6 person-rem and
maximally exposed off-site individual would be 4.8 x 10-4 rem.  This still results in much
one fatal cancer in the population and the risk of the maximally exposed off-site individu
a fatal cancer during his or her lifetime is 2.4 x 10-7. 
      The total exposure related to naval spent nuclear fuel activities to a worker assume
working continually 100 meters from the spent nuclear fuel under the alternative resulting
largest exposure is 2.4 x 10-2 rem accumulated over 40 years.  That corresponds to a fatal
of 9.6 x 10-6 during the worker's lifetime.  The exposure to the same worker when existing
radiological impacts due to naval nuclear operations are added to the spent nuclear fuel e
2.6 x 10-2 rem over 40 years which corresponds to a fatal cancer risk of 1.1 x 10-5 during
worker's lifetime.  The impacts associated with transportation of naval spent nuclear fuel
alternatives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 
      Sections 4.1.5.14 and 5.1.5.15 describe the management of low-level radioactive wast
mixed waste at the site.  The volume of low-level radioactive wastes which would be genera
the alternatives has not been calculated.  However, considering the nature of radiological
would be associated with spent nuclear fuel storage activities, the amount of low-level ra
waste produced during spent nuclear fuel activities would be much less than 20 percent of 
site generation rate (215 m3 per year).  This additional radioactive waste would not intro
changes to the Site's waste management practices.  The small amount of additional material
would not impose any discernible additional stress on the capacity of the radioactive wast
ground.  Therefore, any cumulative impacts associated with the generation and disposal of 
low-level wastes would be very small. 
      Since no mixed, transuranic, or high-level radioactive wastes would be generated by 
nuclear fuel activities at the Kesselring Site under any alternative, there would be no cu
impacts associated with these materials. 

5.1.5.16.2 Non-radiological Cumulative Impacts. 

An overview of the historical non-radiologi- 
cal impacts from naval nuclear operations at the Kesselring Site and from transportation o
nuclear fuel is provided in Section 4.1.5.12 and detailed analyses are provided in Attachm
A.  Prior to this time, naval spent nuclear fuel inspections and storage operations have b
conducted only at INEL.  Therefore, no non-radiological cumulative impacts have resulted f
previous naval spent nuclear fuel inspection and storage operations at any alternate site 
INEL. 
      The non-radiological impacts associated with the alternative where naval spent nucle
would be inspected or stored at the Kesselring Site are described in Section 5.1.5.12, wit
detailed results of analyses provided in Attachment F.  As summarized in Section 5.1.5.12,
would be no additional chemicals required at the prototype site for naval spent nuclear fu
and therefore no non-radiological impacts from normal operations.  Consequently, no cumula
impacts to air quality or water resources would result since the incremental addition of c
the Site that might result from naval spent fuel activities would be very small.  There ar
environmental problems associated with these materials. 



      The non-radiological cumulative transportation impacts for the population from naval
nuclear fuel transportation activities since the beginning of the Naval Nuclear Propulsion
also have been calculated.  In addition, the cumulative impacts from transportation of nav
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A.  The non-radiolo
impacts associated with the transportation and storage of naval spent nuclear fuel for all
alternatives considered would be low. 
      No cumulative land use impacts would be expected to occur as a result of spent nucle
storage.  The land that would be dedicated for this purpose is on existing federal propert
in an industrial setting which has already been disturbed from its natural state (about 50
developed land).  The conversion of this space for storage of spent nuclear fuel would not
the need to disturb undeveloped land or for additional land to be added to the federally o
property in the foreseeable future. 
      From a socioeconomic perspective, the introduction of naval spent nuclear fuel activ
the Kesselring Site would create a small number of additional jobs and could have a very s
cumulative socioeconomic impact.  The site currently employs approximately 1450 civilian p
No site employment has been associated with spent nuclear fuel activities in the past sinc
nuclear fuel activities have not been conducted at the site.  An average of approximately 
additional jobs might be added as a result of possible spent nuclear fuel activities in th
peak number of additional jobs created at the site in any given year would be approximatel
which is associated with construction and operation of a water pool facility for storage o
nuclear fuel.  Considering that the regional labor force consists of approximately 176,600
the additional number of added jobs under any alternative would have little or no discerni
socioeconomic impact.  These jobs would be filled either from within the existing Site wor
from the available regional labor force without discernible effect.  There are no foreseea
projects planned at the Site and no known projects planned in the region that would cause 
number of workers involved in naval spent nuclear fuel activities to become an important i
      The cumulative impacts associated with non-radiological waste management are likewis
expected to be small.  As stated previously, any industrial wastes generated from naval sp
fuel storage would be small and limited to industrial cleaning agents of the type normally
at the Kesselring Site.  The volume of municipal solid wastes and sanitary wastes which wo
generated is expected to be proportional to the number of additional workers added, and th
incremental increase would not be discernible.  The amount of additional non-radiological 
generated would not introduce any changes to the Site's waste management practices and wou
impose any additional stress on the capacity of on-site or off-site waste disposal or trea
Therefore, any cumulative impacts associated with the generation and disposal of additiona
would be very small.  There are no current environmental problems associated with these ty
waste. 

5.1.5.17 Unavoidable Adverse Effects 

      There are no discernible unavoidable adverse effects associated with the implementat
any of the alternatives and none which would help to choose among the alternatives. 
The alternative 
in which naval spent nuclear fuel is stored at the Kesselring Site would cause the public 
to small amounts of radiation, described in Section 5.1.5.12, and would result in less tha
effect in the entire population surrounding the Kesselring Site.  Similarly, continued ope
storage facility would produce limited amounts of solid municipal waste and solid low-leve
radioactive waste.  These amounts of waste would not produce any major impacts in the vici
the Kesselring Site.  There will be no changes to the ecological, cultural, geological, an
resources due to the implementation of any of the alternatives.  There would also be no ex
impact on ambient noise levels. 

5.1.5.18 Irreversible and Irretrievable Commitments of Resources 

      The only irreversible and irretrievable commitment of resources that results from th
tive in which naval spent nuclear fuel would be stored at the Kesselring Site would be the
would be spent by the federal government to construct the necessary facilities. 
The total cost of 
storing spent naval nuclear fuel at the shipyards and prototype ranges from approximately 
to $5.7 billion.  This cost represents the total cumulative cost over the 40-year period f
shipyards and prototype.  This cost includes construction costs of the new storage facilit
depending on the alternative selected, the operation of a limited examination facility at 
Naval Shipyard combined with the costs associated with shutting down ECF, or the operation



of the INEL-ECF.  The major expense in the highest cost alternatives is the procurement of
containers.  Refer to Section 3.7 for a comparison of the total cumulative costs among alt

5.2 IDAHO NATIONAL ENGINEERING LABORATORY 

5.2.1 Overview of Environmental Impacts 

      The following sections discuss the potential environmental consequences at the Idaho
Engineering Laboratory (INEL) associated with the choice of alternatives for naval spent n
management at the Expended Core Facility (ECF).  The environmental consequences are based 
fact that the ECF is currently in existence and operating within the perimeter of the Nava
Facility (NRF) at INEL.  Volume 1, Appendix B provides an assessment of the environmental
impacts at INEL resulting from the full range of spent nuclear fuel activities.  This incl
impacts resulting from "ECF-related" activities, which are discussed below (i.e., the impa
from the transportation, receipt, handling, and examination of naval spent nuclear fuel), 
impacts associated with the spent nuclear fuel operations at the Idaho Chemical Processing
the storage of both naval and non-naval spent nuclear fuel and other non-naval spent nucle
operations). 
      Review of the environmental effects of operation of the Expended Core Facility at IN
the receipt and examination of naval spent nuclear fuel has shown that the impact on the e
associated with this work is very small.  The largest effect in the vicinity of INEL assoc
selection of any alternative for examination of naval fuel is the economic impact of the j
retained or lost at ECF.  The differences in all other impacts in the vicinity of INEL for
alternatives are very small or non-existent. 

5.2.2 Land Use  

      The plan for all three naval plant prototypes at NRF is that they will all be shut d
defueled, and placed in safe storage until they are decommissioned.  Operations at the ECF
continue or cease, depending upon the alternative selected.  None of the prototype plants 
if operations cease, is planned to be decommissioned during the next 10 years; therefore, 
will not be available for other uses in the near future.  Native American rights and inter
be modified by construction or operations associated with any of the alternatives consider

5.2.3 Socioeconomics  

      Approximately 500 engineers, technicians, clerical, and maintenance personnel are em
in the receipt and examination of naval spent nuclear fuel at ECF or in direct support of 
activities.  Table 5.2-1 provides a summary of the direct jobs which would be associated w
ECF if an alternative is selected which closes ECF, while Table 5.2-2 provides a summary o
direct jobs associated with the continued operation of ECF.  As shown in Table 5.2-1, ther
increase in workers in the first three years to handle the shipment of containers which ha
storage at the shipyards and prototype during the preparation of this Environmental Impact
The number of workers then decreases steadily to a final caretaker work force of 10.  The 
work force in the first three years shown in Table 5.2-2 includes construction workers for
completion of the Dry Cell Facility in addition to the operations work force increase disc
Table 5.2-1.  Summary of direct jobs (closure of INEL-ECF). 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   550    550    550    500    350    100    10     10     10     10 
Table 5.2-2.  Summary of direct jobs (operation of INEL-ECF). 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   574    574    550    500    500    500    500    500    500    500 

5.2.4 Cultural Resources  

      None of the alternatives considered would impact known archaeological or Native Amer
sites.  Procedures which comply with all applicable laws and regulations would be implemen
protect previously undetected archaeological and cultural sites. 

5.2.5 Aesthetic and Scenic Resources  



      The entire Naval Reactors Facility is difficult to see from any point accessible to 
aesthetic and scenic resources in the vicinity of INEL will not be affected by the alterna
for receipt and handling of naval spent nuclear fuel at ECF.  Even if NRF could be observe
only action which would alter the landscape at NRF is the dry cell extension for spent fue
to ECF envisioned under the 1992/1993 Planning Basis alternative and this addition to the 
ECF building would be architecturally compatible with the NRF buildings. 

5.2.6 Geology  

      The geology in the vicinity of the INEL will not be affected by the alternative sele
receipt and handling of naval spent nuclear fuel since no changes which could impact the g
would occur under any of the alternatives. 

5.2.7 Air Resources  

      Small quantities of radioactivity are contained in the air released from ECF and pro
plant operations at NRF.  The annual releases from ECF total approximately 1.1 curies, com
primarily of 0.30 curie of krypton-85, 0.70 curie of carbon-14, 0.094 curie of tritium, 0.
of combined strontium-90 and yttrium-90, and 0.0000048 curie of iodine-131.  These release
would be reduced to near zero if an alternative which ends examination of naval spent nucl
ECF were selected.  This reduction will occur approximately three years after the last fue
received. 
      The principal sources of non-radioactive industrial gaseous effluents are air from o
water vapor from cooling towers, and fuel combustion products from the three steam generat
boilers used for heating.  Since the boilers are used for generating steam for heating and
necessary to heat and maintain the ECF building whether naval spent nuclear fuel is shippe
or not, the airborne effluents at NRF would be little affected by the alternative selected
      Asbestos-containing material is present at NRF, but, as a result of the well-control
conditions with regard to asbestos at NRF, releases will be unaffected by the alternative 

5.2.8 Water Resources  

      No radioactive liquids are discharged to the environment at NRF.  Consequently, the
alternative selected would have no effect on releases of radioactive liquids at NRF. 
      Since the water released to the industrial waste ditch does not include any effluent
ECF, the discharges to the ditch would be unaffected by the choice of alternatives.  Opera
produces about 25% of the total NRF sewage discharge and the ECF discharge would be reduce
approximately zero if the people currently performing spent fuel examinations in that faci
longer employed at NRF. 
      No hazardous wastes are disposed of at the NRF site and all solid and liquid hazardo
are transported by vendors to treatment, storage, and disposal facilities approved by the
Environmental Protection Agency and operating under approvals or permits granted by state 
federal regulatory agencies.   The small amount of hazardous waste produced during ECF ope
produces no effect on the environment in the vicinity of INEL, so the alternative selected
no impact on water quality in this area. 
      Annual ECF water consumption is about 2.5 million gallons.  The alternative selected
have no discernible effect on water usage, because the ground-water withdrawn for ECF oper
small in comparison to the total INEL water consumption.  ECF operation has virtually no e
surface waters. 
      A flood at ECF due to overflow of any surface water within the INEL boundaries is a 
probability event.  Flooding of the ECF building is possible should the Mackay Dam fail; h
there is adequate time following the dam break until the flood water reaches NRF to comple
emergency procedure preparations.  For more information refer to Attachment B. 

5.2.9 Ecological Resources  

      Ecological resources (i.e., the terrestrial ecology, wetlands, aquatic ecology, and 
and threatened species) in the vicinity of INEL will not be affected by any alternative se
no additional land at the NRF site will be disturbed under any alternative. 

5.2.10 Noise 



      The small amount of noise generated by work at ECF would cease several years after a
alternative which stopped shipment of spent naval nuclear fuel were selected since ECF ope
would cease.  However, since this noise cannot be discerned beyond the site boundaries, th
alternative selected would have no discernible impact on noise in the vicinity of INEL. 
      The similarly small amount of noise associated with railcar movement produced during
shipment of the naval spent nuclear fuel from shipyards to ECF would cause the alternative
to have no discernible impact on railcar noise generation.  This is the case because the l
railcars involved each year represent a minute fraction of the rail traffic in any area af
noise is indistinguishable from that produced by other rail traffic. 

5.2.11 Traffic and Transportation  

     Traffic and transportation in the vicinity of INEL associated with naval spent nuclea
receipt, handling, and examination would essentially cease if an alternative which ended s
operations at ECF were selected.  This would cause approximately 400 truck deliveries per 
eliminated.  The reduction in personnel at ECF associated with cessation of these activiti
cause approximately 22 fewer buses to be needed to transport them to and from the site eac
None of the alternatives considered would increase traffic or the need for transportation 
of INEL. 
      If the ECF operation continues at the INEL, routine shipments of naval spent nuclear
would be resumed to the site in certified shipping containers.  Low-level waste generated 
hazardous waste would continue to be moved from ECF to a disposal facility. 

5.2.12 Occupational and Public Health and Safety  

5.2.12.1 Occupational Health and Safety. Radiological and non-radiological impacts of ECF 

operations on occupational health and safety are assessed separately in terms of radiologi
radiological effects.   
      Radiation exposures to workers at ECF have averaged approximately 100 millirem per y
compared to the limit of 5000 millirem per year specified by The Code of Federal Regulatio
Title 10, Part 20.  The total radiation exposure to workers at ECF makes up about 30% of t
occupational exposure to radiation experienced by workers at NRF.  Since only about 280 wo
ECF work in radiological areas and the health risk per worker is estimated to be approxima
0.00040 occurrences of fatal cancer per rem of exposure, less than one fatal cancer (appro
0.45 fatal cancer estimated) could be expected among all ECF workers throughout the rest o
lives due to operation of ECF for an additional 40 years.  This means that radiation effec
health of INEL workers would be virtually unchanged by the alternative selected for examin
naval spent nuclear fuel. 
      Operations at ECF have resulted in fewer than 210 days of work lost to injuries in t
years between 1987 and 1993 out of 736 total lost days of work at NRF during that period. 
Recordable injuries at ECF represented about 12% of the total number of such injuries at N
the same period.  Consequently, selection of an alternative which ended operation of ECF a
might be expected to reduce injuries to workers at NRF by about 10% to 25% due to the redu
work force.  Operation of a replacement for ECF at another Department of Energy (DOE) site
likely result in roughly the same number of injuries to workers at that facility since the
at ECF is very good and similar safe working conditions could be established at the new fa
      Projections of the number of occupational accidents that might occur during construc
operation of naval spent nuclear fuel storage and examination facilities have been made fo
alternative.  These projections are presented in Attachment F.  Based on the results of th
projections, it is concluded that the number of occupational fatalities and injuries or il
construction activities and storage and examination operations would be very small for any
alternative. 
      Limited quantities of some materials classified as hazardous chemicals are handled a
but the precautions used during the work prevent exposure of the workers to these material
Therefore, the alternative selected would not be expected to increase or decrease the expo
INEL workers to potentially hazardous chemicals. 

5.2.12.2 Public Health and Safety. The impact of NRF operations on public health and safety 

can also be assessed separately in terms of radiological and non-radiological effects.   
      The comprehensive INEL site radiation monitoring program (Hoff et al. 1992) shows th
radiation exposure to persons who do not work at INEL resulting from all NRF operations is



small to be measured.  In order to provide an estimate of the effects of radiation exposur
might be caused by INEL operations, calculations have been performed of the radiological e
to the member of the general public who might receive the highest exposure (called the max
exposed individual), to nearby (collocated) workers, to a worker at ECF located approximat
100 meters from the release point, and to the population surrounding the Idaho National En
Laboratory.  These calculations include all types of radioactive particles or gases releas
atmosphere from the operation of all existing NRF facilities, including ECF.  The calculat
and the analysis methods are provided in more detail in Attachment F. 
      The calculations indicate the risks are so small that there would be essentially no 
resulting from radioactivity released by all operations at NRF, including ECF during the t
reasonably be expected to operate.  Putting the risk into perspective, it could be stated 
member of the population might experience a fatal cancer due to combined effects of operat
ECF if operations continued as in the past for 260 million years. 
      The radiological and non-radiological health effects associated with the incident-fr
tation of naval spent nuclear fuel and test specimens have been assessed for the general p
transportation workers, and the hypothetical maximum exposed individual for each alternati
summarized in Section 3.7, it is unlikely that there will be any health effects as a resul
nuclear fuel and test specimen shipments since the estimates are much less than one fatal 
detrimental health effect for each alternative.  The details of the transpor- 
tation analysis are provided 
in Attachment A. 
      Results of all effluent monitoring confirm that the operation of NRF has no detectab
on the environment from non-radiological releases (WECNRF 1993).  Operations at NRF have h
no effect on the groundwater of the Snake River Plain Aquifer, and monitoring results indi
detectable toxic chemicals, solvents, or laboratory chemicals in the groundwater in the vi
NRF.  No constituent measured in groundwater in the vicinity of NRF exceeds applicable dri
water standards.  The alternative selected for examination of naval spent nuclear fuel wou
have no effect on non-radiological public health and safety in the vicinity of INEL. 

5.2.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling.  As discussed in the
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the examination of naval spent nuclear fuel at the INEL would b
under any of the alternatives considered.  For example, it is unlikely that a single fatal
occur as a result of activities associated with naval spent nuclear fuel examination under
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the INEL do not disp
strongly dominant direction.  Similarly, the conclusion is not affected by concerns relate
subsistence consumption of fish or game because of the very small impacts associated with
examination of naval spent nuclear fuel. 
      To place the impacts on environmental justice in perspective, the risk associated wi
operations for naval spent nuclear fuel examination under any of the alternatives consider
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the 
environment.  The same conclusion can be drawn for low-income groups. 

5.2.13 Utilities and Energy  

      Operations at ECF currently consume approximately 10,000 MWh of electricity each yea
However, since the ECF building and associated facilities would have to be maintained duri



period covered by this Environmental Impact Statement whether ECF is used for naval spent 
fuel examination or not and the spent fuel examinations do not consume particularly large 
energy, the consumption of electricity and other energy would not be appreciably affected 
alternative selected.  None of the alternatives considered would increase the consumption 
INEL. 

5.2.14 Facility and Transportation Accidents  

5.2.14.1 Facility Accidents. There has never been an accident in the history of the Naval 

Nuclear Propulsion Program that resulted in a significant release of radioactivity to the 
or that resulted in radiation exposure to workers in excess of normal limits on exposure. 
F provides a description of radiological accidents which could occur during water pool and
handling of naval spent nuclear fuel as well as accidents involving toxic chemicals used a
radiological accidents analyzed for ECF included: (1) an inadvertent criticality caused by
earthquake or similar event, (2) accidental loss of large amounts of water containing radi
material from a water pool into the ground and then into water sources, and (3) severe dam
spent fuel if it were dropped from a crane during handling or had a heavy object dropped o
probability of an accident caused by an airplane crash was calculated for ECF and was dete
be less than 10-7.  Due to the low probability, no consequences were calculated for this a
Calculations of the cancer fatalities which might occur as a result of all the postulated 
provided in Attachment F.  A comparison of the accident consequences for all alternatives 
in Section 3.7. 
      The most limiting of the postulated accidents at ECF was water pool drainage, ultima
resulting in fuel overheating.  The exposure to the entire population from this accident i
cause 0.017 cancer fatalities over 50 years, as described in Attachment F. 
      The exposures to collocated workers following all accidents are well below the naval
DOE 5-rem standard for occupational exposure.  However, exposures to the worker located at
ECF site 100 meters from the radiation release point would exceed this standard following 
resulting in an inadvertent criticality. 
      Effects from accidents at ECF involving toxic chemicals were evaluated in Attachment
Due to the amount and types of chemicals stored at ECF, toxic chemicals do not pose a risk
public or the maximally exposed off-site individual following any of the postulated accide
However, following the maximum foreseeable accident analyzed (a fire transient), a number 
chemicals would exceed Emergency Response Planning Guideline (ERPG) values for workers at 
For maximum off-site individuals at INEL, ERPG-1 values for the toxic chemicals are not ex
under 50% or 95% meteorology conditions.  The concentrations of toxic chemicals following 
transient as well as a summary of the analysis methods are provided in Attachment F. 

5.2.14.2 Transportation Accidents. The health effects associated with accidents during 

shipments of naval spent nuclear fuel and test specimens have been assessed for the genera
and the hypothetical maximum exposed individual for each alternative.  As summarized in Se
3.7, it is unlikely that there will be any health effects as a result of naval spent nucle
specimen shipments since the risk estimates are much less than one fatal cancer or detrime
effect for each alternative.  However, the most severe accident, with a likelihood of occu
greater than 1 x 10-7 events per year, is estimated to result in a maximum of approximatel
fatalities.  The details of the transportation analysis are provided in Attachment A. 

5.2.14.3 Other Impacts of Accidents. In addition to the possible human health effects 

associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that for the most severe hypothetical accide
area of approximately 8 to 11 acres, extending about 1/4 to 1/3 mile downwind, might be 
contaminated to the point where exposure could exceed 100 millirem per year.  Beyond this 
exposures would be below 100 millirem per year, the Nuclear Regulatory Commission's standa
protection of the general population from radiation.  Persons who work at the federal faci
this area might be prevented from going to their jobs until measures had been taken to red
potential for exposure. 
      The area affected by the hypothetical accidents would not extend beyond the boundari
INEL and, in fact, would not come close to approaching the boundaries.  An accident might 



short-term restrictions on access to a relatively small area of the federally owned site, 
be expected to produce enduring impacts on cultural or similar resources or concerns such 
American rights or interests, partially because the area involved would be small and partl
remedial actions would be conducted in a careful, controlled manner and in full compliance
applicable laws and regulations.  The area would vary only slightly among the alternatives
Overall, the risks are small so these considerations do not assist in distinguishing among
      Facility or transportation accidents associated with any of the alternatives would n
appreciable effect on the ecology of the area, considering the potential for human health 
the amount of land which might be affected, as described in earlier parts of this section.
little consensus among scientists on methods for estimating the effects of radiation on ec
resources such as plant or animal life, but since human health effects for all the acciden
small and most plants and animals are not thought to be more sensitive to radiation than h
beings, the small impacts on human health provide an indication that the impacts on animal
species in the area would also be small for all alternatives considered.  Similarly, since
which might be contaminated by chemicals or radioactive material to measurable levels duri
hypothetical accidents would be relatively small, any effects on the ecology would be limi
areas.  As previously stated, there are no endangered or threatened species unique to the 
surrounding the Expended Core Facility at INEL, so an accident would not be expected to re
destruction of any species for any of the alternatives considered.  The effects of acciden
with any of the alternatives and any cleanup which might be performed would be localized w
small area extending only a short distance from the Expended Core Facility and thus would 
expected to appreciably affect the potential for survival of any species.  Consequently, c
of impacts of accidents on ecological resources does not help to distinguish among alterna

5.2.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear Fuel 

Storage and Handling.  As discussed in the preceding paragraphs, the impacts on human heal
the environment resulting from facility or transportation accidents associated with the ma
naval spent nuclear fuel at the INEL would be small under any of the alternatives consider
example, it is unlikely that a single additional fatal cancer would occur as a result of n
nuclear fuel management activities under any alternative.  Since the potential impacts due
accident for any of the alternatives considered would present no significant risk and do n
a credible adverse impact on the surrounding population, no adverse effects from accidents
with the management of naval spent nuclear fuel would be expected for any particular segme
population, minorities and low-income groups included. 
      To place the impacts on environmental justice in perspective, the risk from hypothet
accidents associated with naval spent nuclear fuel examination under any of the alternativ
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.2.15 Waste Management  

      All non-hazardous solid wastes that cannot be recycled or used by other government a
are transported to the INEL landfills at the Central Facilities Area.  Operation of ECF ma
contribution to these wastes other than the trash associated with the approximately 500 pe
work at that facility.  Therefore, the impact in this area at the INEL is little affected 
selected. 
      The use of hazardous materials in essential applications at ECF results in the gener
some hazardous wastes, including photographic solutions, solutions containing heavy metals
solvents, paint-related wastes, and laboratory wastes.  All hazardous wastes are transport
vendors to treatment, storage, and disposal facilities approved by the Environmental Prote
Agency and operating under approvals or permits granted by state and federal regulatory ag
and none are disposed of at INEL.  When appropriate, wastes are recycled or provided to ot
federal agencies for use.  The small amount of hazardous waste produced from ECF operation
be produced and managed in the same manner if the facility were constructed and operated a
alternate site, so the overall effect on the environment, including that in the vicinity o
essentially unchanged by the alternative selected. 
      Operations at ECF contribute approximately 425 cubic meters (15,000 cubic feet) of 



radioactive solid waste each year and this amount of solid radioactive waste would be redu
approximately 75% after about three years if an alternative which stopped naval spent nucl
examinations at INEL were selected.  No high-level waste and almost no transuranic waste (
0.0001 cubic meter per year) are generated from current operations at ECF.  None of the al
considered would increase the amount of radioactive waste at INEL resulting from naval spe
fuel examinations.  The radioactive waste from ECF examinations and related operations wou
generated and managed in a similar manner if the facility were constructed and operated at
alternative site.  Consequently, the overall effect on the environment is essentially unch
alternative selected. 

5.2.16 Cumulative Impacts  

      Up to this point, Section 5.2 has discussed the potential environmental consequences
operation of the ECF Project at INEL in terms of annual impacts (i.e., radiological exposu
health effects, accident risks, and quantities of wastes that would be generated during op
on the maximum annual capacity of the ECF Project.  To determine the upper limit for the p
consequences of up to 40 years of future ECF operation (from 1995 to 2035), an evaluation 
accumulated environmental consequences and risks of operating ECF was performed. 

5.2.16.1 Radiological Cumulative Impacts. Operation of the INEL-ECF does not result in 

discharges of radioactive liquids; therefore, there would be no changes to the surface or 
as a result of normal operations for any alternative.  There are small quantities of radio
air released from ECF which would contribute to the cumulative air quality impacts.  For t
alternatives where the ECF is shut down, the cumulative impacts would decrease by the amou
ECF radioactivity releases. 
      The radiation exposure to the general population since the beginning of operations a
with naval spent nuclear fuel is less than 2 rem, which corresponds to approximately 0.001
fatality.  An overview of the historical radiological impacts from naval nuclear operation
and from transportation of naval spent nuclear fuel is provided in Section 4.2.12 and deta
are provided in Attachments F and A.  Prior to this time, naval spent nuclear fuel inspect
storage operations have been conducted only at INEL.  Therefore, no cumulative impacts hav
resulted from previous naval spent nuclear fuel inspection and storage operations at any a
except for INEL. 
      The annual radiological impacts associated with the alternatives where naval spent n
would be inspected or stored at the ECF at INEL are very small and are described in Sectio
with the detailed results of analyses provided in Attachment F.  In order to calculate cum
impacts for the period between 1995 and 2035, the annual radiological impacts associated w
location and alternative were summed over 40 years.  The results of this summation are tab
Tables 3-5 and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the general public from transportation and from the alternativ
considered involving continued operation of the ECF at INEL would be less than 3.5 person-
This means that there would be less than 0.0017 fatal cancers from these operations over t
40-year period evaluated.  The exposure to the maximally exposed off-site individual is ca
be approximately 0.01 millirem from 40 years of ECF operation.  The corresponding risk of 
fatality to the maximally exposed off-site individual is 5.2 x 10-9 during his or her life
at the ECF site located 100 meters from the facility would receive less than 3 millirem ov
of ECF operation, which corresponds to a 1.1 x 10-6 risk of fatal cancer during the worker
Analyses of hypothetical accidents which might occur as a result of these alternatives sho
risk of cancer fatalities is small.  The impacts associated with transportation of naval s
fuel for all of the alternatives considered would be similarly low. 
      Cumulative impacts due to radioactive waste generation are expected to be minimal. 
Approximately 425 cubic meters of low-level waste are expected to be generated annually by
over the next 40 years.  This is not expected to affect the INEL waste management program.
little transuranic and mixed wastes and no high-level waste are generated from ECF operati
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the



never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 

5.2.16.2 Non-radiological Cumulative Impacts. Cumulative socioeconomic impacts associated 

with continued operation of the ECF Project at the INEL are expected to be minor.  The INE
currently employs approximately 11,000 people.  The ECF operations work force of 500 peopl
would continue to be employed over the long term at INEL if an alternative is selected whi
continue naval spent nuclear fuel examination at INEL.  If an alternative were selected wh
in naval fuel no longer being examined at INEL, the reduction in ECF work force would incr
predicted future reductions in work force at INEL by 500 jobs.  Considering that the labor
the region of influence consists of almost 105,000 people, the 500 ECF jobs would be expec
have only a minor impact in the INEL area. 
      Continued operation of the ECF Project at INEL is not expected to result in any appr
impacts relative to cumulative non-radiological emissions.  Current operations at INEL are
compliance with Title 40, Code of Federal Regulations, Part 61, "National Emission Standar
Hazardous Air Pollutants."  Cumulative air emissions would not threaten to exceed any appl
quality requirement or regulation, either federal, state, or local in radiological and non
categories. 
      As discussed in Section 5.2.8, the withdrawal of groundwater for continued ECF opera
would be a small percentage of existing water withdrawals at INEL and well within the cumu
capabilities of the local water resources.  ECF discharges of non-radioactive and non-haza
effluents at INEL would not affect water quality.  The volume of ECF routine liquid efflue
discharged at INEL would also not discernibly increase the impact to the local ecology. 
      Operation of the ECF has no effect on cumulative land use impacts.  NRF occupies les
0.02% of the approximately 571,000-acre INEL site and no additional land would be disturbe
for the options in which ECF is shut down, there would be no cumulative land use impacts s
site would need to be decommissioned and decontaminated before releasing it for other uses
work would extend beyond the time frame of this study. 
      The cumulative impacts associated with non-radiological waste management are also sm
The volume of hazardous, municipal, and sanitary wastes produced by ECF has not been calcu
however, considering the nature of the work associated with ECF and the number of workers,
amount of hazardous, municipal, and sanitary waste produced has a small effect on the cumu
impacts associated with this waste.  For those options in which ECF is shut down, the effe
wastes on the cumulative impacts is even smaller. 

5.2.17 Unavoidable Adverse Effects  

      Small amounts of radioactivity, described in Section 5.2.12, would be released as a 
spent fuel operations at ECF, resulting in less than one health effect in the entire popul
surrounding INEL.  The effects of these small releases, combined with the other factors de
Section 5.2.16, would produce no discernible cumulative effects.  Similarly, continued ope
the facility would produce limited amounts of liquid sanitary waste and solid municipal wa
solid low-level radioactive waste.  These amounts of waste would not differ from those pro
the past by operation of ECF and would not produce any major impacts in the vicinity of IN
      The most important adverse effect in the vicinity of INEL would be the loss of jobs 
would occur if an alternative which shut down the Expended Core Facility were chosen.  As
discussed in Section 5.2.3 above, approximately 500 people at INEL would lose their jobs i
alternative were selected. 

5.2.18 Irreversible and Irretrievable Commitments of Resources 

      There are few irreversible or irretrievable commitments of resources, other than cos
INEL associated with the selection of any of the alternatives considered for naval spent n
The total cost of operating the INEL-ECF is approximately $2.6 billion.  This cost represe
cumulative cost over the 40-year period and includes the operations costs for ECF as well 
construction costs for completing the Dry Cell Facility.  Refer to Section 3.7 for a compa
total cumulative costs among alternatives. 
      In the event an alternative which resulted in ceasing operations at the Expended Cor
were selected, decommissioning and decontamination of ECF would not occur immediately.  In
the facility would be placed in a safe storage condition while the federal government deci
proper disposition of the facility, planned the disposition, and programmed funds to carry
disposition.  Any disposition of the facility would be conducted in accordance with applic



and state regulations. 

5.3 SAVANNAH RIVER SITE 

5.3.1 Overview of Environmental Impacts 

      The following sections discuss the potential environmental consequences that would o
replacement for the Expended Core Facility (ECF) were constructed and operated at the Depa
of Energy's Savannah River Site (SRS) or if the Barnwell Nuclear Fuel Plant (hereafter ref
the Barnwell Plant) that is adjacent to and contiguous with the SRS were operated for this
Both of these subalternatives will be referred to as the Savannah River ECF.  The two prop
are depicted as Site A and Site B in Figure 4.3-1.  Details of receipt, handling, and exam
naval spent nuclear fuel at the SRS and the modifications to the Barnwell Plant are descri
Attachment E. 
      The environmental consequences of locating the ECF at the SRS are based on the same
radiological source terms for normal and accidental releases and the estimated ECF atmosph
emissions, liquid effluents, and solid wastes discussed in Section 5.2.  Consistent with t
programmatic Environmental Impact Statement, the environmental effects due to normal and 
accidental releases were evaluated primarily for Site A.  Some variations in the exposure 
individuals and workers at other SRS facilities would occur for the Barnwell Plant site.  
mental consequences of locating and operating the ECF at SRS would be similar to those for
at the Idaho National Engineering Laboratory (INEL), and none would be large. 

5.3.2 Land Use 

      Construction of a Savannah River ECF Project at Site A would directly affect about 3
of land.  The Savannah River ECF site considered and its adjacent environs are relatively 
contain both pine stands and mixtures of hardwoods.   Construction would not disturb any c
sensitive ecological habitats, nor would it impact wetland areas.  Compared to the INEL-EC
however, the Savannah River ECF site is considered more ecologically diverse. 
     The alternative location at the Barnwell Plant is approximately 6 miles from the Site
location.  Forest removal at this site has already been completed, and any additional cons
not expected to have any effect on land use. 
      Native American rights and interests would not be modified by construction or operat
associated with any of the alternatives considered. 

5.3.3 Socioeconomics 

      The potential socioeconomic impacts associated with construction of the Savannah Riv
are expected to be equal to or less than those associated with the original ECF constructi
INEL because (1) a large movement of construction workers from other areas would not be ex
for the Savannah River ECF construction due to the availability of construction craft work
70 miles of the SRS (Halliburton 1992); and (2) the six counties surrounding the SRS have 
population much larger than the INEL area, which would provide a greater capability to abs
temporary relocation of construction personnel. 
      Table 5.3-1 provides a summary of the direct jobs which would be required for the co
tion and operation of the Savannah River ECF during the 10-year period immediately after t
of Decision.  The greatest number of direct jobs would occur in 1999 during the peak of th
construction phase.  Estimates of the indirect jobs created as well as the effect on area 
included in Section 5.5.3 of Volume 1 as part of either the Regionalization or Centralizat
SRS alternatives. 
Table 5.3-1.  Summary of direct jobs due to the Savannah River ECF. 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   20     20     476    825    1033   894    850    500    500    500 
      During the Savannah River ECF construction period, operations personnel would be hir
that at the end of the construction period, most of the operations workers would be employ
fully staffed, ECF operation at the SRS would require approximately 500 people, the same n
operating and support personnel as at the INEL-ECF.  This would represent less than 3 perc
total SRS work force.  The six-county region of influence around the SRS had a 1990 popula
425,607 persons, or about twice that of the INEL.  The larger population base associated w
SRS region would also provide a greater capability to absorb any personnel moving into the
during the construction period; however, the larger economic base of the SRS region (DOE 1



would also have a greater tendency to diffuse potential economic benefits compared to the 
Project at the INEL. 
      Given the small percentage increase in the number of jobs at the SRS attributable to
River ECF operation, the impacts to local government services and community infrastructure
expected to be small.  Volume 1 quantifies these effects.  The economic benefits to the SR
are expected to be similar to or less than those for the INEL region as the existing econo
the SRS region is much greater and more diverse  than the INEL region (DOE 1988). 

5.3.4 Cultural Resources 

      None of the alternatives considered would impact known historical, archaeological or
American sites.  Procedures which comply with all applicable laws and regulations would be
implemented to protect previously undetected archaeological and cultural sites. 

5.3.5 Aesthetic and Scenic Resources 

      The construction of the Savannah River ECF at Site A would directly affect 30 acres 
As a result of its location and industrial characteristics, there is essentially no aesthe
impact, since the site would not be visible to the public. 
      No additional land would need to be cleared if the Barnwell Plant were used for an E
The building containing the existing water pool would need to be enlarged as part of the m
discussed in Attachment E; however, the effect on the scenic resources would be minimal. 

5.3.6 Geology 

5.3.6.1 General Geology. The local geology of the SRS region determines the locations of the 

surface waters and groundwaters at the site described in "Reactor Operation Environmental
Information Document, Volume I, Geology, Seismology and Subsurface Hydrology" (WSRC 1989).
The geology of the SRS region has not been affected by operations conducted at SRS and is 
expected to be affected by Savannah River ECF operations. 

5.3.6.2 Geologic Resources. The geology of both sites considered has sufficient strength to 

support construction of the ECF structures, and operation of the Savannah River ECF is not
to affect any geologic resources. 

5.3.7 Air Resources 

      Toxic chemicals are used in the normal operations of an ECF.  The use of these chemi
controlled to limit the exposure of workers and the public.  Airborne emissions from norma
operations include the combustion gases from the boiler house, where fuel oil is burned to
steam from space heating.  Emergency diesel generators, which are provided for safety, are
periodically for test purposes and release exhaust fumes to the atmosphere.  These emissio
not have any detectable environmental consequence. 
      The airborne releases of radioactivity for the Savannah River ECF would be the same 
INEL-ECF described in Section 5.2.  The airborne release would result in no measurable exp
on-site personnel or the general population.  Details are provided in Attachment F. 

5.3.8 Water Resources 

5.3.8.1 Surface Water. Water required for construction of the facility would be withdrawn from 

the Savannah River.  The small amount of water withdrawn from the Savannah River would be
negligible in comparison to the approximately 4.5 million gallons-per-minute flow near the
new water intake structure would be required. 
      Expected surface water withdrawals of 2.5 million gallons per year from the Savannah
during Savannah River ECF operations represent small incremental increases in the amount o
currently being withdrawn by on-going SRS operations (23.2 billion gallons annually) and r
negligible withdrawal in comparison to the average flow of the Savannah River.  There woul



discharge of Savannah River ECF liquids to the Savannah River. 

5.3.8.2 Groundwater. Sanitary effluents generated during construction would be treated through 

either the use of chemical toilets or a wastewater treatment facility.  Solid waste genera
construction would be disposed of in the SRS sanitary landfill, which is operated in accor
State of South Carolina guidelines.  Mitigation and control measures for potential spills,
and erosion would be undertaken as part of construction activities. 
      Sanitary effluents generated as a result of Savannah River ECF operations would be 
discharged to a wastewater treatment plant.  There would be no discharge of radioactive or
liquid effluents to the ground at the Savannah River ECF site.  Construction and operation
Savannah River ECF is not expected to have an effect on the groundwater. 

5.3.9 Ecological Resources 

5.3.9.1 Terrestrial Ecology. During construction, plant and animal habitats associated with pine 

and hardwood vegetation communities would be lost or displaced from the construction site.
Additionally, construction may have short-term impacts on wildlife beyond the immediate co
site (i.e., impact on area animals due to construction and traffic noise).   However, beca
affected land area is small compared to the entire SRS, the impacts on wildlife from const
expected to be minor.  
      During construction and operation of the Savannah River ECF, all effluents and emiss
would comply with regulatory standards.  Due to the level of the emissions described in At
F, they are not expected to have an impact on the area wildlife.  Operation of the Savanna
ECF should result in less noise and traffic than the construction phase, and no effects on
ecology are expected from Savannah River ECF operation.   

5.3.9.2 Wetlands. The only wetlands located on the proposed Savannah River ECF sites are the 

Carolina Bays located at Site A.  Because the Carolina Bays are located on the edge of the
site, they can be avoided during construction.  Construction and operation of the Savannah
would have no discernible impacts on other wetland areas and habitats at the SRS. 

5.3.9.3 Aquatic Ecology. Experience has shown that SRS operations (e.g., reactor operation) can 

have an adverse effect on the receiving aquatic ecosystems (e.g., L-Lake, Steel Creek, Pen
etc.).  However, because there would be no discharge of radioactive or hazardous liquid ef
from Savannah River ECF operation, Savannah River ECF operation is expected to have no eff
the aquatic ecology. 

5.3.9.4 Endangered and Threatened Species. The endangered and threatened species are 

described in Volume 1, Appendix C.  The construction and operation of the Savannah River E
not expected to have any environmental impact on the endangered and threatened species fou
SRS. 

5.3.10 Noise 

      The SRS is a large area of about 800 square kilometers (310 square miles).  If the a
involving construction of a new facility were selected, the construction of the Savannah R
would cause typical construction noises.  There would be little or no noise accompanying n
operations of the Savannah River ECF. 

5.3.11 Traffic and Transportation 

      Traffic and transportation would increase slightly in the SRS area if an ECF is cons
and operated at the SRS.  The additional traffic would mainly be due to increased commuter
from construction workers and 500 operations workers as well as traffic from material ship
during the Savannah River ECF construction. 



      If the ECF Project were located at the SRS, routine shipments of naval spent nuclear
would be transported to the site in certified shipping containers.  Low-level waste genera
facility and transuranic waste would be moved from the facility to an SRS storage facility

5.3.12 Occupational and Public Health and Safety 

      The health and safety assessment of normal operations at the Savannah River ECF was 
on managing spent nuclear fuel for examination and storage by either of two approaches (i.
handling in a water pool or in a dry cell).  These are the same methods of spent nuclear f
that have been employed or seriously considered for use at the INEL-ECF.  The normal opera
impacts associated with the Savannah River ECF would be similar to those for the INEL-ECF.
following sections describe the non-radiological and radiological impacts associated with 
River ECF (refer to Section 5.2 for the INEL-ECF impacts). 

5.3.12.1 Occupational Health and Safety. Projections of the number of occupational accidents 

that might occur during construction and operation of naval spent nuclear fuel storage and
tion facilities have been made for each alternative.  These projections are presented in A
Based on the results of these projections, it is concluded that the number of occupational
injuries or illnesses for construction activities and storage and examination operations w
small for any alternative. 
      During Savannah River ECF construction, workers are not expected to experience eleva
background levels of radiation resulting from on-going SRS operations.  The gamma radiatio
measured near the proposed Savannah River ECF site is similar to the radiation levels meas
site in the SRS area (WSRC 1992).  The potential exposure to a construction worker from in
of radionuclides released to the atmosphere from existing SRS operations is estimated to b
1 millirem per year, which is small compared to the external exposure.  The very small exp
received by a construction worker would be well below the naval and Department of Energy (
standard of 5000 millirem per year for occupationally related whole-body and internal expo
      During operation of the Savannah River ECF, SRS personnel would be exposed to routin
atmospheric emissions of radioactivity and might be exposed to potential emissions from ac
Site A is located approximately 1 mile from the nearest SRS facility, while the Barnwell P
located approximately 5 miles from the nearest facility.  As shown in Attachment F, no mea
exposure would be received by these collocated workers from normal Savannah River ECF oper
tions.  Exposures received by Savannah River ECF radiation workers from normal operations 
expected to be similar to the exposures currently received by workers from ECF operation a
INEL, discussed in Section 5.2.12. 

5.3.12.2 Public Health and Safety. The impacts of normal operation of the Savannah River ECF 

would be similar to those for the INEL-ECF.  Normal radiological releases to the atmospher
quantities of radioactive and hazardous wastes that would be generated would not differ fr
previously discussed for the INEL.  However, the location of the project relative to the s
SRS population and the distances to facilities that would be involved in routine shipments
would result in differences in potential environmental consequences.  Described below are 
to the public associated with operation of the Savannah River ECF (refer to Section 5.2.12
INEL-ECF impacts). 
      Assessment of the normal operations of the Savannah River ECF involved two options: 
handling in a water pool and dry cell handling of fuel for examination and storage.  For b
considered, the potential annual exposures were estimated for five different types of peop
at the Savannah River ECF site located 100 meters from the release point, the hypothetical
exposed collocated worker on the SRS site, the hypothetical maximally exposed off-site ind
(MOI), an individual at the nearest public access (NPA), and the population within 80 kilo
(50 miles) of the Savannah River ECF site.  Three pathways were included in the analysis: 
waterborne, and direct radiation, as applicable. 
      The results indicate that either the water pool or the dry cell option would be sati
normal operations since the exposure is so low.  The analysis shows that the exposure to a
individuals considered (workers, collocated workers, MOI, and NPA) from Savannah River ECF
operations would be much less than 1 millirem per year.  For perspective, it could be stat
member of the entire population might experience a fatal cancer due to Savannah River ECF
operations if operations continued for over 50,000 years.  A description of the analysis m
more detailed results are provided in Attachment F.  The impacts from normal operations fo
alternatives are summarized in Section 3.7. 



      The radiological and non-radiological health effects associated with the incident-fr
transportation of naval spent nuclear fuel and test specimens have been assessed for the g
population, transportation workers, and hypothetical maximum exposed individual for each a
tive.  As summarized in Section 3.7, it is unlikely that there will be any fatal cancers a
naval spent nuclear fuel and test specimen shipments since the estimates are much less tha
cancer for each alternative.  The details of the transportation analysis are provided in A

5.3.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling.  As discussed in the
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the examination of naval spent nuclear fuel at the SRS would be
under any of the alternatives considered.  For example, it is unlikely that a single fatal
occur as a result of activities associated with naval spent nuclear fuel examination under
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the SRS do not displ
strongly dominant direction.  Similarly, the conclusion is not affected by concerns relate
subsistence consumption of fish or game because of the very small impacts associated with 
tion of naval spent nuclear fuel. 
      To place the impacts on environmental justice in perspective, the risk associated wi
operations for naval spent nuclear fuel examination under any of the alternatives consider
less than one fatality per year for the entire population.  For comparison, in 1990 there 
mately 510,000 cancer deaths in the United States population and there were about 64,000 c
deaths among people of color in the U. S.  Even if all of the impacts associated with one 
alternatives considered for naval spent nuclear fuel management were assumed to occur only
people of color, that group would be unlikely to experience a single additional cancer fat
year.  Therefore, the cancer risk for that population from naval spent nuclear fuel manage
not constitute a disproportionately high and adverse impact on human health or the environ
same conclusion can be drawn for low-income groups. 

5.3.13 Utilities and Energy 

     Heating, ventilation, and electrical systems appropriate to the needs of the Savannah
ECF for suitable working environments and to properly filter and exhaust the airborne disc
the atmosphere are estimated to require approximately 10,000 MWh per year for normal opera
Emergency diesel electrical generators would provide 350 kw for life support and crucial f
services during power outages.  The amount of energy consumed would be a small fraction of
total energy used at SRS, and no discernible environmental consequence is expected. 

5.3.14 Facility and Transportation Accidents 

      The differences in the potential consequences and risks of accidents of a Savannah R
compared to the INEL-ECF are related to the meteorological transport of released material,
population exposure, and the distance of transport.  The following sections address the po
accident consequences and risks associated with locating an ECF at the SRS. 

5.3.14.1 Facility Accidents. The accident scenarios for the Savannah River ECF are the same as 

those considered for the existing ECF at the INEL.  These include radiological accidents w
occur during water pool and dry handling of spent nuclear fuel as well as accidents involv
chemicals used at ECF.  The general types of radiological accidents analyzed included: (1)
criticality, (2) water pool drainage, (3) severe mechanical damage of spent fuel, (4) part
shielding, and (5) an airplane crash into the ECF.  Calculations of the cancer fatalities 
occur as a result of all the postulated accidents are provided in Attachment F.  A compari
accident consequences for all alternatives is provided in Section 3.7. 



      The difference in the calculated consequences for accidents at the Savannah River EC
compared to the INEL-ECF is that the exposure received by the entire population would be g
the Savannah River ECF due to the larger population within an 80-kilometer (50-mile) radiu
Savannah River ECF project site.  Although the exposure received would be greater at the S
River ECF, the number of health effects which would result from any of the accidents consi
would be small.  The most limiting of the postulated accidents for the Savannah River ECF 
airplane crash into a dry cell facility.  If this accident were to occur, the exposure to 
population from this accident is calculated to cause 4.8 cancer fatalities over 50 years, 
Attachment F.  The risk associated with the airplane crash is 0.0000096 fatal cancers per 
      The exposures to collocated workers following all accidents are below the naval and 
5-rem standard for occupational exposure under 50% meteorology conditions.  However, expos
the worker located at the Savannah River ECF site 100 meters from the radiation release po
exceed this standard following an accident resulting in an inadvertent criticality and fol
airplane crash. 
      Effects from accidents at the Savannah River ECF involving toxic chemicals are simil
those described in Section 5.2.14 for the existing INEL-ECF.  Due to the amount and types 
chemicals stored at the ECF site, toxic chemicals do not pose a risk to the public followi
postulated accidents.  However, following the maximum foreseeable accident analyzed (a fir
transient), a number of toxic chemicals would exceed Emergency Response Planning Guideline
(ERPG) values for workers on the Savannah River ECF site as well as for collocated workers
the MOI under either 50% or 95% meteorology conditions, toxic chemical levels do not excee
ERPG-2 values with the ECF at Site A and ERPG-3 values if the ECF is at the Barnwell Plant
The concentrations of toxic chemicals as well as a summary of the analysis methods are pro
Attachment F. 

5.3.14.2 Transportation Accidents. The health effects associated with accidents during 

shipments of naval spent nuclear fuel and test specimens have been assessed for the genera
and hypothetical maximum exposed individual for each alternative.  As summarized in Sectio
is unlikely that there will be any health effects as a result of naval spent nuclear fuel 
specimen shipments since the risk estimates are much less than one fatal cancer or health 
each alternative.  However, the most severe accident, with a likelihood of occurrence grea
1 x 10-7 events per year, is estimated to result in a maximum of approximately 2 fatalitie
details of the transportation analysis are provided in Attachment A. 

5.3.14.3 Other Impacts of Accidents. In addition to the possible human health effects 

associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that for the most severe hypothetical accide
area of between about 8 acres extending about 1/4 mile downwind (for an accidental critica
approximately 210 acres extending about 1 1/4 mile downwind (for a large airplane crash in
examination facility) might be contaminated to the point where exposure could approach 100
per year.  Beyond these distances, exposure would be less than 100 millirem per year, the 
Regulatory Commission's standard for protection of the general population from radiation. 
affected by the hypothetical facility accidents would not extend beyond the boundaries of 
Savannah River Site.  However, if the currently inactive Barnwell Nuclear Fuel Plant were 
such an accident, the affected area could extend beyond the boundaries of federally owned 
Persons who live in this area might be evacuated or otherwise experience restrictions in t
activities for a brief period, and those who work at locations within this area might be p
going to their jobs until measures had been taken to reduce the potential for exposure. 
      An accident might result in short-term restrictions on access to a relatively small 
there would be no enduring impacts on cultural or similar resources or concerns such as Na
American rights or interests, partially because the area involved would be small and partl
remedial actions would be conducted in a careful, controlled manner in full compliance wit
applicable laws and regulations.  The area impacted would vary only slightly among the alt
Overall, the risks are small so these considerations do not assist in distinguishing among
      Facility or transportation accidents associated with an Expended Core Facility at th
River Site would not have an appreciable effect on the ecology of the area, considering th
for human health effects and the amount of land which might be affected, as described in e
of this section.  There is little consensus among scientists on methods for estimating the
radiation on ecological resources such as plant or animal life, but since human health eff
the accidents analyzed are small and most plants and animals are not thought to be more se



radiation than human beings, the small impacts on human health provide an indication that 
on animal and plant species in the area would also be small for an alternative which would
the Expended Core Facility to the Savannah River Site.  Similarly, since the areas which m
contaminated to measurable levels by chemicals or radioactive material during the hypothet
accidents would be relatively small, any effects on the ecology would be limited to small 
previously stated, there are no endangered or threatened species unique to the area surrou
location considered for a replacement Expended Core Facility at the Savannah River Site, s
accident would not be expected to result in destruction of any species.  The effects of ac
associated with these alternatives or any cleanup which might be performed would be locali
small area extending only a relatively short distance from the Expended Core Facility and 
not be expected to appreciably affect the potential for survival of any endangered or thre
species in the Savannah River area.  Consequently, consideration of impacts of accidents d
help to distinguish among alternatives. 

5.3.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear Fuel 

Storage and Handling.  As discussed in the preceding paragraphs, the impacts on human heal
the environment resulting from facility or transportation accidents associated with the ma
naval spent nuclear fuel at the SRS would be small under any of the alternatives considere
example, it is unlikely that a single additional fatal cancer would occur as a result of n
nuclear fuel management activities under any alternative.  Since the potential impacts due
accident for any of the alternatives considered would present no significant risk and do n
a credible adverse impact on the surrounding population, no adverse effects from accidents
with the management of naval spent nuclear fuel would be expected for any particular segme
population, minorities and low-income groups included. 
      To place the impacts on environmental justice in perspective, the risk from hypothet
accidents associated with naval spent nuclear fuel examination under any of the alternativ
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.3.15 Waste Management 

      During Savannah River ECF operation, non-radioactive and non-hazardous solid waste a
hazardous solid waste would be generated in quantities similar to those for the INEL-ECF. 
radioactive, non-hazardous wastes would be managed in a manner identical to that for the I
(i.e., non-hazardous, non-radioactive solid wastes would be disposed of at a sanitary land
Hazardous wastes would be contained at their point of generation and stored at the SRS.  W
management practices for these wastes would produce no identifiable impact on public healt
safety of the environment. 
      Operation of the ECF at the SRS would generate the same quantities of low-level wast
transuranic waste, and mixed wastes as the INEL-ECF.  Low-level waste generated by the Sav
River ECF would be stored at the SRS.  The 425 cubic meters of low-level waste generated a
by the ECF Project represents a small quantity when compared to the quantity of low-level 
disposed of at the SRS and would not impact planned disposal operations.  No high-level wa
be generated. 
      Less than 0.0001 cubic meter of transuranic waste per year is generated by current E
operations at the INEL.  Any transuranic waste generated by the Savannah River ECF would b
addition to approximately 10,000 cubic meters currently held in storage at the SRS.  Trans
wastes generated at the Savannah River ECF would be a very small fraction of the SRS trans
waste generated and would not impact planned SRS waste-handl- 
ing operations. 
      Mixed wastes generated by Savannah River ECF operation would be stored at the SRS un
treatment and disposal facilities are available.  The amount of mixed waste generated woul
a small quantity in relation to the quantities requiring storage or disposal from past and
operations. 

5.3.16 Cumulative Impacts 



      Up to this point, Section 5.3 has discussed the potential environmental consequences
structing and operating the ECF Project at the SRS in terms of annual impacts (i.e., radio
doses and health effects, accident risks, and quantities of wastes that would be generated
operation) based on the maximum expected annual throughput of the ECF Project.  To determi
potential consequences for 40 years of ECF operation (from 1995 to 2035), an evaluation of
accumulated environmental consequences and risks of constructing and operating the Savanna
ECF was performed. 

5.3.16.1 Radiological Cumulative Impacts. The Savannah River Site has not been used for 

naval spent nuclear fuel operations in the past.  Prior to this time, naval spent nuclear 
and storage operations have been conducted only at INEL.  Therefore, no cumulative impacts
resulted from previous naval spent nuclear fuel inspection and storage operations at any a
except for INEL. 
      Operation of the Savannah River ECF will not result in discharges of radioactive liq
therefore, there would be no changes to the surface or ground water as a result of normal 
for any alternative.  There will be small quantities of radioactivity in the air released 
would contribute to the cumulative air quality impacts. 
      The annual radiological impacts associated with the alternatives where naval spent n
would be inspected or stored at SRS are very small and are described in Section 5.3.12, wi
detailed results of analyses provided in Attachment F.  In order to calculate cumulative i
the period between 1995 and 2035, the annual radiological impacts associated with each loc
alternative were summed over 40 years.  The results of this summation are tabulated in Tab
and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in

3.7.4. 

      The total exposure to the general public from transportation and from Savannah River
operations would be less than 14 person-rem.  This means that there would be less than 0.0
cancers from these operations over the entire 40-year period evaluated.  The exposure to t
maximally exposed off-site individual would be less than 0.2 millirem from 40 years of Sav
River ECF operation at either Site A or the Barnwell Plant.  The corresponding risk of a c
fatality to the maximally exposed off-site individual is 9.6 x 10-9 at Site A and 7.6 x 10
Barnwell Plant during his or her lifetime.  A worker at the Savannah River ECF site locate
meters from the facility would receive less than 4 millirem over 40 years of Savannah Rive
operation, which corresponds to a 1.4 x 10-6 risk of fatal cancer during the worker's life
exposures and cancer risks are as a result of ECF operations only.  The exposures and risk
corresponding to site-wide operations (including ECF) are discussed in Volume 1, Chapter 5
Analyses of hypothetical accidents which might occur as a result of these alternatives sho
risk of cancer fatalities is small.  The impacts associated with transportation of naval s
fuel for all of the alternatives considered would be similarly low. 
      Cumulative impacts due to radioactive waste generation are expected to be minimal. 
Approximately 425 cubic meters of low-level waste are expected to be generated annually by
Savannah River ECF over the next 40 years.  This is not expected to affect the SRS waste m
ment program.  Very little transuranic waste or mixed waste and no high-level waste will b
generated from Savannah River ECF operations. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 

5.3.16.2 Non-radiological Cumulative Impacts. Cumulative socioeconomic impacts associated 

with constructing and operating the ECF Project at the SRS are expected to be minor.  The 
currently employs over 20,000 people.  In the past, no employment at the SRS has been asso
with naval spent nuclear fuel operations.  Savannah River ECF operations would provide lon
employment for 500 people at the SRS and would help offset predicted future reductions in 
work force (Halliburton 1992).  The peak number of additional jobs created at the SRS in a



year would be approximately 1050, which includes both construction and operations workers 
the peak of the Savannah River ECF construction effort.  Considering that the labor force 
region of influence consists of 209,000 people, the additional number of jobs added from t
construction and operation of the Savannah River ECF would be expected to have only a mino
socioeconomic impact in the SRS area. 
      Construction and operation of the ECF Project at the SRS are not expected to result 
discernible impacts relative to cumulative non-radiological emissions.  Construction of th
Project at either Site A or Site B is sufficiently remote and removed from the nearest SRS
such that concentrations of fugitive emissions from construction would be well below appli
standards, as discussed in Section F.4 of Attachment F.  Current operations at the SRS are
compliance with Title 40, Code of Federal Regulations, Part 61, "National Emission Standar
Hazardous Air Pollutants."  Cumulative air emissions would not threaten to exceed any appl
quality requirement or regulation, either federal, state, or local in radiological and non
categories. 
      As discussed in Section 5.3.8, the withdrawal of surface water for ECF construction 
operation at the SRS would be a small percentage of existing withdrawals and well within t
cumulative capabilities of the respective water resources.  ECF discharges of non-radioact
non-hazardous liquid effluents at the SRS would not affect water quality.  The volume of E
liquid effluents discharged at SRS would also have no measurable impact on aquatic biota o
wetland habitat. 
      Minimal cumulative land use impacts would be expected to occur as a result of the co
a new ECF.  The land that would be dedicated for this purpose is on existing federal prope
The use of this land would not result in the need for additional land to be added to the f
owned property in the foreseeable future.  The SRS occupies an area of approximately 800 s
kilometers (310 square miles) with only about 5% of the land occupied by constructed facil
land area at the Savannah River Site has been affected by past operations involving naval 
nuclear fuel.  Construction of the Savannah River ECF would affect 30 acres of land.  This
than 0.02% of the total Savannah River Site land area. 
      The cumulative impacts associated with non-radiological waste management are also ex
to be small.  The volume of hazardous waste produced by ECF has not been calculated; howev
considering the nature of the work associated with ECF, the amount of hazardous waste prod
would have a small effect on the cumulative impacts associated with this waste.  The volum
municipal solid wastes and sanitary wastes which would be generated is expected to be prop
the number of additional workers added, and this small incremental increase would not be d
The amount of non-radiological wastes generated would not introduce any changes to the sit
management practices and would not impose any additional stress on the capacity of on-site
waste disposal or treatment facilities.  Therefore, any cumulative impacts associated with
generation and disposal of additional wastes would be very small.  There are no current en
mental problems associated with these types of wastes. 

5.3.17 Unavoidable Adverse Effects 

      The construction of the ECF Project at the SRS would directly impact about 30 acres 
area.  An estimated 30 acres of stands of loblolly pine and mixtures of hardwoods would be
as part of construction activities for Site A.  For the Barnwell Plant, no land would need
due to the limited amount of construction required for this site.  During construction at 
and animal habitats associated with pine and hardwood vegetation communities would be lost
displaced.    
      Construction of the Savannah River ECF would also generate liquid effluents, atmosph
emissions, and solid wastes typical of those for construction of a major industrial facili
effluents and emissions would be below applicable environmental requirements and would not
expected to result in any major adverse impacts. 
      During Savannah River ECF operation, non-radioactive and non-hazardous solid waste a
hazardous solid waste would be generated in quantities similar to those discussed for the 
Non-radioactive and non-hazardous solid waste would be disposed of in the SRS sanitary lan
off-site in a commercial landfill.  Hazardous wastes would be stored at the SRS in storage
or on storage pads.  The Resource Conservation and Recovery Act regulates these wastes.  T
amount of hazardous waste generated by Savannah River ECF operation would be small in comp
son to the amount of hazardous waste that is generated and currently in interim storage at
No discernible differences from normal hazardous waste management at the SRS would result 
this strategy. 
      During Savannah River ECF operation, unavoidable radiation exposures would include 
occupational exposures and exposures to the public from normal atmospheric emissions of ra
materials that would be minimal compared to criteria contained in the Environmental Protec



Agency's 40CFR61 and DOE Order 5480.1B.  Sanitary waste and service waste liquid discharge
would be below applicable environmental standards.  Solid wastes generated during operatio
including transuranic, low-level, hazardous, and mixed wastes, would result in small incre
potential exposures to radioactive and hazardous materials.  Freon emissions would result 
negligible increase in the risk of skin cancer; substitutes will be used when available. 
      In general, the unavoidable adverse impacts would be few and limited, and none have 
identified that would have a detectable effect on public health and safety.  The differenc
impacts between the ECF alternative at SRS and the other DOE sites (INEL, Hanford, Oak Rid
Nevada Test Site) is not discernible. 

5.3.18 Irreversible and Irretrievable Commitments of Resources 

      During operation of the Savannah River ECF, additional fuel oil would be burned to s
steam for heat.  The fuel is not in short supply.  The water to be used for the Savannah R
would be withdrawn from the Savannah River and would be a negligible amount.  No new water
intake structure would be required, and no observed impacts have resulted from previous wi
als.  Total consumption of water attributable to water pool operations and consumption of 
water by operating personnel represent less than one-thousandth of a percent of the Savann
average annual flow. 
      The total cost of locating a new ECF at Savannah River is approximately $3.5 billion
cost represents the total cumulative costs over the 40-year period and includes constructi
operations costs of the new ECF as well as the costs associated with shutting down the INE
Refer to Section 3.7 for a comparison of the total cumulative costs among alternatives.  T
would be reduced if the Barnwell Plant were selected. 
      As is the case with the INEL-ECF, construction and operation of the Savannah River E
would not require the use or consumption of scarce resources. 

5.4 HANFORD SITE 

5.4.1 Overview of Environmental Impacts 

      The following sections discuss the potential environmental consequences that would a
facility to replace the Idaho National Engineering Laboratory Expended Core Facility (INEL
were to be constructed and operated at the Department of Energy (DOE) Hanford Site (Hanfor
ECF).  Two options exist at Hanford: build a new ECF between the 200 West and the 200 East
Areas, or modify the existing Fuels and Materials Examination Facility (FMEF) in the 400 A
Figure 4.4-1).  Details of the receipt, handling, and examination of naval spent nuclear f
Hanford and the modifications to the FMEF are described in Attachment E.  A detailed discu
the potential environmental consequences of other actions and alternatives at Hanford is c
Volume 1, Appendix A. 
      The environmental consequences of constructing and operating the Hanford ECF are bas
the same radiological source terms for normal and accidental releases and the estimated at
emissions, liquid effluents, and solid wastes for the INEL-ECF discussed in Section 4.2. 
      The environmental consequences for the Hanford ECF would be similar to those for the
INEL-ECF (see Section 5.2), and none would be large. 

5.4.2 Land Use 

      The Hanford ECF would use essentially the same land area as that which was affected 
construction of the INEL-ECF.  The structure itself would occupy approximately 5 acres, an
total affected land area would be approximately 30 acres.  The higher elevation of the Han
location relative to a Probable Maximum Flood would reduce the amount of grading and the r
atmospheric emissions from construction activities. 
      The land area that would be affected at the Hanford Site has been dedicated through 
operations as a nuclear materials handling area.  The land area affected by construction i
sagebrush vegetation community typical of the arid Hanford Site region.  Land areas distur
construction but not affected during operation would revert to the natural sagebrush commu
      Native American rights and interests may be affected by construction or operations a
with alternatives that involve construction or modification of facilities at the Hanford S
assisting Native Americans who have expressed an interest in renewing their use of some Ha
land-use resources, in accordance with the Treaty of 1855.  Details are provided in Volume
Appendix A. 



5.4.3 Socioeconomics 

     If the Hanford ECF were to be constructed, the potential socioeconomic impacts associ
with construction of the facility are expected to be equal to or less than those that were
with constructing the existing INEL-ECF because:  (1) as at the INEL, a large migration of
tion workers into the area would not be expected for constructing the project at the Hanfo
to the availability of construction craft workers who were formerly involved in constructi
the Hanford Site; and (2) the existing population base within 80 kilometers (50 miles) of 
Site is larger than that surrounding the INEL and would provide a larger capability to abs
incoming construction workers.  The estimates of the social and economic requirements of t
operational work force expected to be employed during the construction period are small an
to those estimated for the INEL.  Details are available in Volume 1, Appendix A. 
      Table 5.4-1 provides a summary of the direct jobs which would be required for the co
tion and operation of the Hanford ECF during the 10-year period immediately after the Reco
Decision.  The greatest number of direct jobs would occur in 1999 during the peak of the c
phase.  Estimates of the indirect jobs created as well as the effect on area population ar
Section 5.5.1 of Volume 1 as part of either the Regionalization or Centralization at Hanfo
alternatives. 
Table 5.4-1.  Summary of direct jobs due to the Hanford ECF. 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   20     20     476    825    1033   894    850    500    500    500 
      During the construction period, operations personnel would be hired so that at the e
construction period, most of the workers required for operation and support would be emplo
When fully staffed, operation of the Hanford ECF would require approximately 500 people, t
number of operating and support personnel as operation of the INEL-ECF.  The total operati
force would represent about 3 percent of the Hanford Site employment.  The potential econo
benefits to the area are expected to be similar to those for the INEL area.  The benefits 
from the new jobs that would be created and the associated jobs that would become reinforc
(DOE 1986a). 
      With the small percentage increase in the number of jobs at the Hanford Site attribu
Hanford ECF operations, the impacts to local government services and community infrastruct
expected to be small.  Volume 1 quantifies these effects.  The beneficial economic impacts
region are expected to be similar to the economic benefits for the INEL region. 

5.4.4 Cultural Resources 

      Construction at this site would neither impact any known archaeological and historic
disturb any known habitats for rare or endangered species.  None of the alternatives consi
impact known archaeological or Native American sites.  Procedures which comply with all ap
laws and regulations would be implemented to protect previously undetected archaeological 
cultural sites. 

5.4.5 Aesthetic and Scenic Resources 

      The Hanford Site is in a semi-arid region of southeastern Washington.  Since 1943, w
site was selected to become the facility for the production of plutonium for the Manhattan
site has been devoted to research, development, and production activities.  As a result of
location, its industrial characteristics are not readily visible to the public.  The archi
compatible with the current industrial setting. 

5.4.6 Geology  

5.4.6.1 General Geology. The local geology of the Hanford region determines the locations of 

the surface waters and groundwaters at the site.  The geology of the Hanford region is not
be affected by the Hanford ECF construction or operations. 

5.4.6.2 Geologic Resources. Two geological resources are of particular relevance to the Hanford 

Site and to its utility as a location for the Hanford ECF.  The water table is located sev
feet beneath the site.  The region between the surface and the water table is an unsaturat



provides an effective barrier between the large aquifer in the groundwater below and the r
work conducted above.  No radiological or hazardous liquid effluent from the Hanford ECF w
discharged to the ground.  The operation of the Hanford ECF is not expected to alter the c
the unsaturated zone or the aquifer under the Hanford Site. 

5.4.7 Air Resources 

      The meteorology of the Hanford region is described in Section 4.4.7.  There is no po
for the construction and operation of the Hanford ECF to have any impacts on the meteorolo
region. 
      Consideration of general weather parameters in the Hanford region indicates a high p
for air pollution due to frequent low rates of turbulence or mixing in the atmosphere.  Th
rates of mixing in an atmospheric layer are found in thermally stable layers.  Thermally s
conditions occur at Hanford about 44 percent of the time, on the average.  Neutral conditi
(moderate mixing) occur about 31 percent of the time.  The highest rates of mixing (therma
unstable) occur only about 25 percent of the time. 
      The stagnation that results from low mixing permits an abnormally high concentration
pollutants to accumulate from sources within the region.  This applies to ordinary polluta
smoke and other exhaust fumes from regional sources, as well as to airborne emissions from
and a Hanford ECF.  The normal emissions from a Hanford ECF would be low enough that the 
increase that might be accumulated during an inversion would not have any discernible envi
consequence.  Less than 1 percent of the total calculated number of fatal cancers in the 8
(50-mile) population would be due to the normal operations of a Hanford ECF. 
      Some of the chemicals that are used in the normal operations of an ECF are classifie
chemicals.  The use of these chemicals is controlled to limit the exposure of workers and 
Airborne emissions from normal operations include the combustion gases from the boiler hou
where fuel is burned to make steam for space heating.  Emergency diesel generators are pro
safety, are operated periodically for test purposes, and release exhaust fumes to the atmo
      The airborne release of radioactivity for the Hanford ECF would be the same as the I
ECF described in Section 5.2.  The airborne releases would result in no measurable exposur
site personnel or the general public.  Details are provided in Attachment F. 
      Experience with construction activities at Hanford indicates that fugitive dust conc
the nearest point of public access and at the site boundaries would be less than the Washi
limits.  Standard control techniques such as applying water to the disturbed ground could 
limit the dust emissions at the construction site. 

5.4.8 Water Resources 

5.4.8.1 Surface Water. Water required for construction would be withdrawn from the Columbia 

River.  The amount of water withdrawn from the Columbia River would be negligible in compa
with the 3400 cubic meters per second (120,000 cubic feet per second) annual average flow 
the river at the Hanford Site.  No new water withdrawal intake structure would be required
      Expected surface water withdrawals from the Columbia River during Hanford ECF operat
represent small incremental increases in the amount of water currently being withdrawn by 
Hanford operations and represent a negligible withdrawal in comparison to the average flow
Columbia River.  There would be no discharge of liquids from the Hanford ECF to either the
Columbia or Yakima River. 

5.4.8.2 Groundwater. The groundwater at the potential Hanford ECF site is several hundred feet 

beneath the surface.  This distance provides an ample buffer between the surface operation
aquifer. 
      There would be no discharge of radioactive or hazardous liquid effluents from the Ha
ECF to the ground.  The existence of contamination in the groundwater due to previous oper
the Hanford Site is discussed in Section 4.4.8. 
      Sanitary effluents generated during construction would be treated through the use of
tank and drain field.  Solid non-radioactive and non-hazardous waste resulting from constr
would be disposed of on-site at a sanitary landfill.  Mitigative and control measures for 
and fugitive dust emissions would be undertaken as required. 
      Sanitary effluents generated as a result of Hanford ECF operations would be discharg
septic tank located outside of the protected-area fence.  Effluent from the septic tank wo
discharged to a sanitary tile field.  Other liquid effluents, such as process steam conden



be within the limits of DOE and federal standards (DOE 1986b; CFR 1991; CFR 1992a), would 
monitored and discharged to a tile field.  Liquid effluents meeting these standards and re
would not result in contamination of groundwater resources. 

5.4.9 Ecological Resources 

      The largest impacts would result from the Centralization alternative.  It requires t
tion and operation of the Hanford ECF.  It is expected that these impacts would be small a
to those already experienced at Hanford from the construction and operation of other facil
similar size and scope of operations.  The expected impacts are discussed in the following
tions. 

5.4.9.1 Terrestrial Ecology. Construction of the Hanford ECF would disturb approximately 30 

acres of land, and would permanently occupy 5 acres of land.  The remaining land would be
revegetated with native grasses.  There would be some adverse effect on animal populations
especially the less-mobile animals that might be destroyed during land clearing, but the l
would move to another location.  The small quantities of radioactivity that would be relea
expected to have no effect on man, and are expected to have no effect on the terrestrial o
Further discussion is provided in Volume 1, Appendix A. 

5.4.9.2 Wetlands. Due to the semi-arid nature of the Hanford environment, there are few affected 

wetland areas.  They are found along the Columbia River and in local areas at the edges of
where the growth of various plants is enhanced.  Hanford ECF operations would not have any
adverse impact on these areas.  Additional information is provided in Volume 1, Appendix A

5.4.9.3 Aquatic Ecology. There are no aquatic habitats at the potential site for the Hanford ECF.  

Hence, there would be no impact on aquatic resources due to construction or operation of t
ECF.  Aquatic resources are discussed further in Volume 1, Appendix A.  Experience has sho
Hanford operations have not adversely affected its aquatic ecology.  The Hanford ECF alter
are expected to have no adverse impact. 

5.4.9.4 Endangered and Threatened Species. Construction and operation of the Hanford ECF 

would remove approximately 30 acres of sagebrush habitat until it was revegetated and rees
after construction.  This would impact some members of the species that nest and breed the
Similarly, there would be some impact on vegetation and less-mobile animals, but in genera
impacts would be local and the affected animals would be expected to relocate to another s
habitat on the site.  Further discussion and mitigation measures are provided in Volume 1,
Appendix A. 

5.4.10 Noise 

      The Hanford Site is a very large area, about 1450 square kilometers (560 square mile
only about 6 percent of the area is occupied by constructed facilities.  Other than the no
associated with sparsely spaced industrial facilities and air, rail and road traffic, ther
detectable noise on the site.  Construction of the Hanford ECF would cause typical constru
noises during the construction period.  There would be little or no noise accompanying the
operations of the Hanford ECF. 

5.4.11 Traffic and Transportation 

      Traffic and transportation would increase slightly in the Hanford area if an ECF is 
and operated at Hanford.  The increased traffic would be mainly due to material shipments 
Hanford ECF construction and additional commuter traffic from the construction workers and
operations workers. 
      The Hanford ECF site would be served by railway and roads.  Naval spent nuclear fuel
any irradiated test specimens would be shipped by railway in shielded shipping containers 
shipyard, prototype, or test reactor to the Hanford ECF.  There they would be examined and



prepared for storage at a DOE facility.  Stored fuel and scrap specimens would be stored u
would be shipped to a designated site for disposition.  Solid, low-level waste from Hanfor
handling would be transported by roadway to a Hanford shallow land burial site. 

5.4.12 Occupational and Public Health and Safety 

     The health and safety assessment of normal operations at the Hanford ECF is based on
handling spent nuclear fuel for examination and storage by either of two approaches:  hand
water pool or handling in a shielded dry cell.  These are the same methods of spent nuclea
handling that have been used or were seriously considered for use at the INEL-ECF. 
      The normal operational impacts associated with the Hanford ECF would be similar to t
for the INEL-ECF.  The following sections describe the non-radiological and radiological i
associated with the Hanford ECF (refer to Section 5.2 for the INEL-ECF impacts). 

5.4.12.1 Occupational Health and Safety. Projections of the number of occupational accidents 

that might occur during construction and operation of naval spent nuclear fuel storage and
tion facilities have been made for each alternative.  These projections are presented in A
Based on the results of these projections, it is concluded that the number of occupational
injuries or illnesses for construction activities and storage and examination operations w
small for any alternative. 
      During construction of the Hanford ECF at the Hanford Site, construction personnel w
exposed to a slightly elevated background level of radioactivity resulting from ongoing Ha
operations.  The maximum additional annual exposure from ongoing operations at the Hanford
for a construction worker in the vicinity of the 200-East Area would be approximately 2 to
if he or she spent 2000 hours per year (40 hours per week for 50 weeks per year) at the Si
annual exposure of approximately 2 to 3 millirem to a construction worker at the Hanford S
be well below the DOE standard of 5000 millirem per year for occupational exposure. 
      During operation of the Hanford ECF, other Hanford personnel would be exposed to rou
atmospheric emissions of radioactivity and to potential emissions from accidents.  The rad
exposure received by on-site personnel would be below the DOE standard for occupationally 
external and internal exposure.  Approximately 3000 workers are employed in the 200-East A
within a 1.6-kilometer (l-mile) radius of the Hanford ECF site.  Fewer workers are employe
400 Area (alternative FMEF site for the Hanford ECF).  As shown in Attachment F, the healt
effects due to exposures received by the collocated worker from normal Hanford ECF operati
would be small.  Exposures received by Hanford ECF workers are expected to be similar to t
exposures that have been received by workers from recent ECF operations at the INEL, discu
Section 5.2.12. 

5.4.12.2 Public Health and Safety. Radiological releases to the atmosphere during normal 

operations and the quantities of radioactive and mixed wastes normally generated would be
approximately the same as those previously discussed for the INEL.  However, the location 
Hanford ECF relative to the surrounding Hanford Site population and the distances to other
that would be involved in routine shipments of material would result in small differences 
environmental consequences. 
      Assessment of the normal operations of the Hanford ECF involved two options:  fuel h
in a water pool or dry cell for examination and storage.  For both options considered, the
annual exposures were estimated for five different types of people:  a worker at the Hanfo
located 100 meters from the release point, the hypothetical maximally exposed collocated w
the Hanford Site, the hypothetical maximally exposed off-site individual (MOI), an individ
nearest public access (NPA), and the population within 80 kilometers (50 miles) of the Han
site.  Three pathways were included in the analysis:  airborne, waterborne, and direct rad
applicable. 
      The results indicate that either the water pool or the dry cell option would be sati
normal operations since the exposure is so low.  The analysis shows that the exposure to a
individuals considered (workers, collocated workers, MOI, and NPA) from Hanford ECF operat
would be much less than 1 millirem per year.  For perspective, it could be stated that one
the entire population might experience a fatal cancer due to Hanford ECF operations if ope
continued for over 200,000 years.  A description of the analysis methods and more detailed
are provided in Attachment F.  The impacts from normal operations for all alternatives are
summarized in Section 3.7. 
      The radiological and non-radiological health effects associated with the incident-fr



tation of naval spent nuclear fuel and test specimens have been assessed for the general p
transportation workers, and hypothetical maximum exposed individual for each alternative. 
summarized in Section 3.7, it is unlikely that there will be any fatal cancers as a result
nuclear fuel and test specimen shipments since the estimates are much less than one fatal 
each alternative.  The details of the transportation analysis are provided in Attachment A

5.4.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling.  As discussed in the
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the examination of naval spent nuclear fuel at the Hanford Site
small under any of the alternatives considered.  For example, it is unlikely that a single
would occur as a result of activities associated with naval spent nuclear fuel examination
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the Hanford Site do 
any strongly dominant direction.  Similarly, the conclusion is not affected by concerns re
subsistence consumption of fish or game because of the very small impacts associated with 
tion of naval spent nuclear fuel. 
      To place the impacts on environmental justice in perspective, the risk associated wi
operations for naval spent nuclear fuel examination under any of the alternatives consider
less than one fatality per year for the entire population.  For comparison, in 1990 there 
mately 510,000 cancer deaths in the United States population and there were about 64,000 c
deaths among people of color in the U. S.  Even if all of the impacts associated with one 
alternatives considered for naval spent nuclear fuel management were assumed to occur only
people of color, that group would be unlikely to experience a single additional cancer fat
year.  Therefore, the cancer risk for that population from naval spent nuclear fuel manage
not constitute a disproportionately high and adverse impact on human health or the environ
same conclusion can be drawn for low-income groups. 

5.4.13 Utilities and Energy 

      Heating, ventilation, and electrical systems appropriate to the needs of the Hanford
suitable working environments and to properly filter and exhaust the airborne discharges t
atmosphere are estimated to require approximately 10,000 MWh per year for normal operation
Emergency diesel electrical generators would provide 350 kw for life support and crucial f
services during power outages.  The increase in electrical power needs might create the de
additional capacity.  The amount of energy consumed would be a small fraction of the total
used at the Hanford Site, and no discernible environmental consequence is expected. 

5.4.14 Facility and Transportation Accidents 

     The potential consequences and risks of accidents for the Hanford ECF compared to the
INEL-ECF are related to the meteorological transport of released material, the population 
and (for the transport of naval spent nuclear fuel and any test specimens) the distance of
The following sections address the major potential accident consequences and risks associa
Hanford ECF compared to the INEL-ECF. 

5.4.14.1 Facility Accidents. The accident scenarios for the Hanford ECF are the same as those 

considered for the existing ECF at the INEL.  These include radiological accidents which c
during water pool and dry handling of spent nuclear fuel as well as accidents involving to
chemicals used at ECF.  The radiological accidents analyzed included:  (1) an inadvertent 
caused by an earthquake or similar catastrophic event, (2) accidental loss of large amount
containing radioactive material from a water pool into the ground and then into water sour
severe damage of spent fuel if it were dropped from a crane during handing or had a heavy 



dropped on it.  The probability of an accident caused by an airplane crash was calculated 
Hanford ECF and was determined to be less than 10-7.  Due to the low probability, no conse
were calculated for this accident.  Calculations of the cancer fatalities which might occu
all the postulated accidents are provided in Attachment F.  A comparison of the accident c
es for all alternatives is provided in Section 3.7. 
      The difference in the calculated consequences for accidents at the Hanford ECF compa
the INEL-ECF is that the exposure received by the entire population tended to be greater a
Hanford ECF due to the larger population within an 80-kilometer (50-mile) radius of the Ha
ECF project site.  Although the exposure received was greater at the Hanford ECF, it is un
any health effects would result from any of the accidents considered.  As was the case wit
INEL-ECF, the most limiting of the postulated accidents for the Hanford ECF was water pool
drainage, ultimately resulting in fuel overheating.  The exposure to the entire population
accident is calculated to cause 0.047 cancer fatalities over 50 years, as described in Att
This amounts to an approximately 5-percent chance of one cancer fatality in 50 years from 
potential accident. 
      The exposures to collocated workers following any accident are well below the naval 
DOE 5-rem standard for occupational exposure.  However, exposures to the worker located at
Hanford ECF site 100 meters from the radiation release point would exceed this standard fo
accident resulting in an inadvertent criticality. 
     The effects from accidents involving the use of toxic chemicals at the Hanford ECF ar
similar to those described in Section 5.2.14 for the INEL-ECF.  The same amount and types 
chemicals stored and used at the INEL-ECF would be used at the Hanford ECF, so toxic chemi
would not pose a risk to the public following any of the postulated accidents.  However, f
maximum foreseeable accident analyzed (a fire transient), a number of toxic chemicals woul
the Emergency Response Planning Guideline (ERPG) values for workers on the Hanford ECF sit
well as collocated workers.  For the maximum off-site individual (MOI), EPRG-1 values for 
chemicals are not exceeded under 50-percent or 95-percent meteorology conditions.  The 
concentrations of toxic chemicals following the fire transient and a summary of the analys
are provided in Attachment F. 

5.4.14.2 Transportation Accidents. The health effects associated with accidents during 

shipments of naval spent nuclear fuel and test specimens have been assessed for the genera
and hypothetical maximum exposed individual for each alternative.  As summarized in Sectio
is unlikely that there will be any fatal cancer as a result of naval spent nuclear fuel an
shipments since the estimates are much less than one fatal cancer for each alternative.  H
most severe accident with a likelihood of occurrence greater than 1 x 10-7 events per year
to result in a maximum of approximately 2 cancer fatalities.  The details of the transport
are provided in Attachment A. 

5.4.14.3 Other Impacts of Accidents. In addition to the possible human health effects 

associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that for the most severe hypothetical accide
area of between about 8 acres extending about 1/4 mile downwind (for an accidental critica
approximately 210 acres extending about 1 1/4 mile downwind (for a large airplane crash in
examination facility) might be contaminated to the point where exposure could exceed 100 m
per year.  Beyond these distances, the exposure would be less than 100 millirem per year, 
Nuclear Regulatory Commission's standard for protection of the general population from rad
Persons who work at locations within this area might be prevented from going to their jobs
federally owned facilities until measures had been taken to reduce the potential for expos
      The area affected by the hypothetical accidents would not extend beyond the boundari
federally owned Hanford Site.  An accident might result in short-term restrictions on acce
relatively small area, but it would not be expected to produce any enduring impacts on cul
similar resources or concerns such as Native American rights or interests, partially becau
involved would be small and partly because all remedial actions would be conducted in a ca
controlled manner in full compliance with applicable laws and regulations.  The area would
slightly among alternatives.  Overall, the risks are small so these consider- 
ations do not assist in 
distinguishing among alternatives. 
      Facility or transportation accidents associated with an Expended Core Facility at th
Site would not have an appreciable effect on the ecology of the area, considering the pote



human health effects and the amount of land which might be affected, as described in earli
this section.  There is little consensus among scientists on methods for estimating the ef
radiation on ecological resources such as plant or animal life, but since human health eff
the accidents analyzed are small and most plants and animals are not thought to be more se
radiation than human beings, the small impacts on human health provide an indication that 
on animal and plant species in the area would also be small for an alternative which would
the Expended Core Facility to the Hanford Site.  Similarly, since the areas which might be
nated to measurable levels by chemicals or radioactive material during the hypothetical ac
would be relatively small, any effects on the ecology would be limited to small areas.  As
stated, there are no endangered or threatened species unique to the area surrounding the l
considered for a replacement Expended Core Facility at the Hanford Site, so an accident wo
expected to result in destruction of any species.  The effects of accidents related to any
alternatives and any cleanup which might be performed would be localized in a small area w
would not extend beyond a relatively short distance from the Expended Core Facility and th
not be expected to appreciably affect the potential for survival of endangered or threaten
the Hanford area. Based on these considerations, evaluation of impacts of accidents on eco
resources does not help to distinguish among alternatives. 

5.4.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear Fuel 

Storage and Handling.  As discussed in the preceding paragraphs, the impacts on human heal
the environment resulting from facility or transportation accidents associated with the ma
naval spent nuclear fuel at the Hanford Site would be small under any of the alternatives 
For example, it is unlikely that a single additional fatal cancer would occur as a result 
nuclear fuel management activities under any alternative.  Since the potential impacts due
accident for any of the alternatives considered would present no significant risk and do n
a credible adverse impact on the surrounding population, no adverse effects from accidents
with the management of naval spent nuclear fuel would be expected for any particular segme
population, minorities and low-income groups included. 
      To place the impacts on environmental justice in perspective, the risk from hypothet
accidents associated with naval spent nuclear fuel examination under any of the alternativ
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.4.15 Waste Management 

      During Hanford ECF operations, non-radioactive and non-hazardous solid waste and 
hazardous solid waste would be generated in quantities similar to those for the INEL-ECF. 
wastes would be managed in a manner identical to that for the INEL-ECF (that is, non-hazar
non-radioactive solid wastes would be disposed of at a sanitary landfill, and hazardous wa
be contained at their point of generation and transported off-site to an approved treatmen
and disposal facility).  During normal waste management practices for these wastes, no ide
impact on public health and safety or the environment would occur. 
      Operation of the Hanford ECF would generate essentially the same quantities of low-l
waste, transuranic waste, and mixed wastes as discussed for the INEL.  Additional informat
materials and waste management at Hanford is provided in Volume 1, Appendix A. 

5.4.16 Cumulative Impacts 

     The potential environmental consequences of constructing and operating the Hanford EC
discussed above in terms of annual impacts (that is, radiological exposures and health eff
risks, and quantities of wastes that would be generated during operation) based on the eva
operating experiences at the INEL-ECF.  This section provides a discussion of the potentia
quences of up to 40 years of operation of the Hanford ECF (from 1995 to 2035). 

5.4.16.1 Radiological Cumulative Impacts. Operation of the Hanford ECF would not result in 



discharges of radioactive liquids; therefore, there would be no changes to the surface or 
as a result of normal operations for any alternative.  There would be small quantities of 
in the air released from the Hanford ECF which would contribute to the cumulative air qual
impacts.  The Hanford Site has not been used for naval spent nuclear fuel operations in th
Prior to this time, naval spent nuclear fuel inspections and storage operations have been 
only at INEL.  Therefore, no cumulative impacts have resulted from previous naval spent nu
inspection and storage operations at any alternate site except for INEL. 
      The annual radiological impacts associated with the alternatives where naval spent n
would be inspected or stored at Hanford Site are very small and are described in Section 5
the detailed results of analyses provided in Attachment F.  In order to calculate cumulati
for the period between 1995 and 2035, the annual radiological impacts associated with each
and alternative were summed over 40 years.  The results of this summation are tabulated in
3-5 and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the general public from transportation and from Hanford ECF 
operations would be about 5 person-rem.  This means that there would be about 0.0025 fatal
from these operations over the entire 40-year period evaluated.  The exposure to the maxim
exposed off-site individual would be less than 0.02 millirem from 40 years of Hanford ECF 
at either the 200 Area or the FMEF.  The corresponding risk of a cancer fatality to the ma
exposed off-site individual is 4.8 x 10-9 at the 200 Area and 8.8 x 10-9 at the FMEF durin
lifetime.  A worker at the Hanford ECF site located 100 meters from the facility would rec
than 4 millirem over 40 years of Hanford ECF operation, which corresponds to a 1.4 x 10-6 
fatal cancer during the worker's lifetime.  These exposures and cancer risks are as a resu
operations only.  The exposures and risks corresponding to site-wide operations (including
discussed in Volume 1, Chapter 5.  Analyses of hypothetical accidents which might occur as
of these alternatives show that the risk of cancer fatalities is small.  The impacts assoc
transportation of naval spent nuclear fuel for all of the alterna- 
tives considered would be similarly low. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 
      Cumulative impacts due to radioactive waste generation are expected to be minimal. 
Approximately 425 cubic meters of low-level waste are expected to be generated annually by
Hanford ECF over the next 40 years.  This is not expected to affect the Hanford waste mana
program.  Very little transuranic waste or mixed waste and no high-level waste will be gen
from Hanford ECF operations. 

5.4.16.2 Non-radiological Cumulative Impacts. The cumulative socioeconomic impacts 

associated with constructing and operating the Hanford ECF are expected to be small.  The 
Site currently employs over 18,000 people.  In the past, no employment at the Hanford Site
associated with naval spent nuclear fuel operations.  Hanford ECF operations would provide
long-term employment for 500 people at the Hanford Site.  The peak number of additional jo
created at the Hanford Site in any given year would be approximately 1050, which includes 
construction and operations workers during the peak of the Hanford ECF construction effort
Considering that the labor force in the region of influence consists of approximately 88,0
the additional number of jobs added from the construction and operation of the Hanford ECF
be expected to have only a minor socioeconomic impact in the Hanford area. 
      Construction and operation of the Hanford ECF are not expected to result in any impa
from cumulative hazardous or toxic emissions.  Construction would be sufficiently remote f
nearest site boundaries such that concentrations of any fugitive construction emissions wo
below applicable standards, as discussed in Section F.4 of Attachment F.  Current operatio
Hanford Site are in compliance with Title 40, Code of Federal Regulations, Part 61, "Natio
Emission Standards for Hazardous Air Pollutants."  Cumulative air emissions would not thre
exceed any applicable air quality requirement or regulation, either federal, state, or loc
cal and non-radiological categories. 
      As discussed in Section 5.4.8, the withdrawal of surface water for construction and 
of the Hanford ECF would be a small percentage of existing withdrawals and well within the



cumulative capabilities of the respective water resources.  Discharges of ECF non-radioact
non-hazardous liquid effluents to tile fields at the Hanford Site are not expected to impa
water quality (that is, either of itself or on a cumulative basis). 
      Minimal cumulative land use impacts would be expected to occur as a result of the co
tion of a new ECF at Hanford.  The land that would be dedicated for this purpose is on exi
federal property.  The use of this land would not result in the need for additional land t
the federally owned property in the foreseeable future.  The Hanford Site occupies an area
approximately 1450 square kilometers (560 square miles) with only about 6% of the land occ
constructed facilities.  No land area at the Hanford Site has been affected by past operat
naval spent nuclear fuel.  Construction of the Hanford ECF would affect 30 acres of land. 
less than 0.01% of the total Hanford Site land area. 
      The cumulative impacts associated with non-radiological waste management are expecte
small.  The volume of hazardous waste produced by ECF has not been calculated; however, 
considering the nature of the work associated with ECF, the amount of hazardous waste prod
would have a small effect on the cumulative impacts associated with this waste.  The volum
municipal solid wastes and sanitary wastes which would be generated is expected to be prop
the number of additional workers added, and this small incremental increase would not be d
The amount of non-radiological wastes generated would not introduce any changes to the sit
management practices and would not impose any additional stress on the capacity of on-site
waste disposal or treatment facilities.  Therefore, any cumulative impacts associated with
generation and disposal of additional wastes would be very small.  There are no current en
mental problems associated with these types of wastes. 

5.4.17 Unavoidable Adverse Effects 

      Construction of the Hanford ECF would directly impact a total of about 120,000 squar
meters (30 acres) of land area previously dedicated to the handling of nuclear materials, 
approximately 400,000 square meters (100 acres) outside the protected site area for the co
of a transmission line and tile field.  During construction, plant and animal habitats ass
sagebrush vegetation community would be lost or displaced from areas not previously distur
None of the land area outside the protected site area associated with the construction of 
sion line and less than half of the land area within the protected site area would be affe
operation; the rest would revert to a sagebrush vegetation community through natural plant
sion.  Modification of the FMEF would have lesser impacts because the construction work wo
less extensive.  Refer to Attachment E for details. 
      Construction of the Hanford ECF would also generate liquid effluents, atmospheric em
and solid wastes typical of those for construction of a major industrial facility.  All ef
emissions would be below applicable environmental requirements and would not be expected t
in any adverse impact. 
      During operation of the Hanford ECF, unavoidable radiation exposures would include 
occupational exposures and exposures to the public from normal atmospheric emissions of ra
materials that would be minimal compared to the criteria imposed by the "Environment, Safe
Health Program for Department of Energy Operations" (DOE 1986b) and the "National Emission
Standard for Hazardous Air Pollutants" (CFR 1992b).  Sanitary and service waste liquid dis
that would eventually be discharged to the soil column through tile fields would all be be
applicable environmental standards, including radioactivity standards for drinking water. 
generated during operation, including transuranic, low-level, hazardous, and mixed wastes,
result in small increases in potential exposures to radioactive and hazardous materials.  
emissions would be controlled, but might result in a negligible increase in the risk of sk
substitutes would be used when available. 
      In general, the unavoidable adverse impacts would be few and limited, and none have 
identified that would affect public health and safety. 

5.4.18 Irreversible and Irretrievable Commitments of Resources 

     During operation of the Hanford ECF, additional fuel would be burned to supply steam,
similar to the levels experienced at the INEL-ECF.  The  water to be used for the Hanford 
would be withdrawn from the Columbia River.  The amount of water that would be withdrawn f
the Columbia River would be negligible.  No new water withdrawal intake structure would be
required and no observed impacts have resulted from previous withdrawals.  Total consump-
tion of 
water attributable to water pool operations and consumption of potable water by operating 
represent less than one-thousandth of a percent of the Columbia River average flow rate. 



      The total cost of locating a new ECF at Hanford would be approximately $3.4 billion.
cost represents the total cumulative cost over the 40-year period and includes constructio
operations costs of the new ECF as well as the cost associated with shutting down the INEL
the FMEF were to be modified for use as the Hanford ECF, the cost would be less.  Refer to
3.7 for a comparison of the total cumulative costs among alternatives. 
      Construction and operation of the Hanford ECF would not require the use or consumpti
scarce resources.  Expected withdrawals of surface water and groundwater during constructi
operation would represent small incremental increases in the amounts of water being withdr
ongoing Hanford operations. 

5.5 OAK RIDGE RESERVATION 

5.5.1 Overview of Environmental Impacts 

      The following sections discuss the potential environmental consequences that would o
replacement for the Expended Core Facility (ECF) at the Idaho National Engineering Laborat
(INEL) were constructed and operated at the Department of Energy's Oak Ridge Reservation (
This replacement will be referred to as Oak Ridge ECF.  The new ECF would be sited near th
Site which is located on the western portion of the ORR (see Figure 4.5-1 of Section 4.5).
      The environmental consequences of locating and operating the ECF at ORR are based on
same radiological source terms for normal and accidental releases and the estimated atmosp
emissions, liquid effluents, and solid wastes discussed in Section 5.2 for the ECF at INEL
environmental consequences of locating and operating the ECF at ORR would be similar to th
the ECF at INEL, and none would be large. 

5.5.2 Land Use 

      Construction of an ECF at ORR would directly affect about 30 acres of land near the 
highly developed K-25 Site area.  Site preparation for construction would disturb areas of
vegetation cover which primarily include oak/hickory forest land.  The direct loss of terr
would be minimized to the extent practical.  Following completion of construction, the gro
around the ECF would be landscaped with trees and shrubbery in a manner consistent with ot
facilities in the K-25 Site area.  The affected land area is very small compared to the en
Native American rights and interests would not be modified by construction or operation of
Ridge ECF. 

5.5.3 Socioeconomics 

      The potential socioeconomic impacts associated with construction of the ECF at ORR a
expected to be equal to or less than those associated with the original ECF construction a
because (1) a large movement of construction workers from other areas would not be expecte
Oak Ridge ECF construction due to the availability of construction craft workers in the OR
and (2) the existing population base within 80 kilometers (50 miles) of the ORR is larger 
surrounding the INEL area and would provide a greater capability to absorb the incoming co
tion personnel. 
      Table 5.5-1 provides a summary of the direct jobs which would be associated with con
tion and operation of the Oak Ridge ECF during the 10-year period immediately following th
of Decision.  The greatest number of direct jobs would occur in 1999 during the peak of th
construction phase.  Estimates of the indirect jobs created as well as the effect on area 
included in Chapter 5 of Volume 1 for Regionalization at the ORR and for Centralization at
Table 5.5-1.  Summary of direct jobs due to Oak Ridge ECF construction and operation. 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   20     20     476    825    1033   894    850    500    500    500 
      During the Oak Ridge ECF construction period, operations workers would be hired so t
the end of the construction period, most of the 500 operations personnel would be employed
percentage of operations workers expected to move into the area from other areas varies ba
skill requirements.  Overall, approximately 20 percent are estimated to move into the ORR 
four-county region of influence around the ORR had a 1990 population of 489,230 persons, o
than twice that of the INEL. 
      ECF operations at the ORR would require essentially the same number of operations 
personnel as at the INEL.  This would represent less than 3 percent of the total ORR work 
Given an average family size of 2.6 persons per household for operations personnel moving 



area, the expected population increase attributable to operations personnel would represen
percent of the average annual growth rate from 1980 to 1990 in the ORR's four-county regio
influence.  This percentage of population increase attributable to Oak Ridge ECF operation
relation to normal population increases in the ORR region might have a short-term, minor i
local government services and community infrastructures.  The economic benefits to the ORR
are expected to be similar to or less than those for the INEL region since the existing ec
of the ORR region is greater and more diverse than that of the INEL region. 

5.5.4 Cultural Resources 

      Construction or operation of the Oak Ridge ECF would not impact known archaeological
Native American sites.  Procedures which comply with all applicable laws and regulations w
implemented to protect previously undetected archaeological and cultural sites. 

5.5.5 Aesthetic and Scenic Resources 

      Construction of the Oak Ridge ECF would directly affect 30 acres of land.  The propo
facility would be seen from Bear Creek Road as being completely surrounded by undeveloped 
The forested ridges to the northwest and southeast of this area reduce its visibility from
owned lands, so that impacts to aesthetic and scenic resources would be minor. 

5.5.6 Geology 

5.5.6.1 General Geology. Although some ripping or blasting of limestone, dolomite, or quartz 

layers could be necessary to construct the ECF, no unique geological features would be aff
There are no mining activities in this vicinity that could be impacted by ECF construction
operation.  Previously disturbed areas would be regraded to accommodate the new ECF.  Sedi
runoff from such land disturbances would be minimized by implementation of soil erosion an
sediment control measures. 

5.5.6.2 Geologic Resources. Since no extensive or unique geologic or mineral resources are 

known to occur near the K-25 Site, impacts to such resources from ECF construction or oper
would not be expected. 

5.5.7 Air Resources 

      Minor short-term emissions of fugitive dust and exhaust from heavy equipment would b
possible during Oak Ridge ECF construction.  The use of toxic chemicals during ECF normal
operations is controlled to limit the exposure of workers and the public.  Airborne emissi
normal operations would include the combustion gases from the boiler house, where fuel wou
burned to make steam for space heating.  Emergency diesel generators, which would be provi
safety, would be operated periodically for test purposes and release exhaust fumes to the 
The environmental impacts of these emissions would be negligible. 
      The airborne releases of radioactivity for the ECF at ORR would be the same as for t
at INEL described in Section 5.2.  The airborne release would result in no measurable expo
on-site personnel or the general population.  Details are provided in Attachment F. 

5.5.8 Water Resources 

5.5.8.1 Surface Water. Water required for construction of the Oak Ridge ECF would be 

withdrawn from the Clinch River.  The small amount of water withdrawn would be negligible 
comparison to the approximately 1.29 x 1010 liters (3.40 x 109 gallons) per day flow at th
Hill Dam.  No new water intake structure would be required. 
      The 2.5 million gallons per year additional surface water withdrawal from the Clinch
during Oak Ridge ECF operations would represent a very small increase in the 6.93 x 107 li
x 107 gallons) per day currently being withdrawn by ongoing ORR operations and represent a
negligible withdrawal in comparison to the average flow of the Clinch River. 



      Liquid discharges from the Oak Ridge ECF would be treated by a wastewater treatment 
which would be built to service the new DOE spent nuclear fuel facilities.  Discharges of 
wastewater to area receiving waters would be in accordance with applicable National Pollut
Discharge Elimination System effluent limits.  These discharges would have a negligible im
the receiving water system.  Design controls would render spills and leaks that could cont
surface or groundwater unlikely. 
      The Oak Ridge ECF would not be located within the 500-year floodplain. 

5.5.8.2 Groundwater. No groundwater would be used for construction and operation of the Oak 

Ridge ECF, given the plentiful surface water supplies.  Therefore, no impact on groundwate
or quantity is expected.  Because there would be no direct discharge of process water to g
and because wastewater would be treated prior to a National Pollutant Discharge Eliminatio
System-permitted discharge to surface waters, no impacts on groundwater are expected. 

5.5.9 Ecological Resources 

5.5.9.1 Terrestrial Ecology. Areas of natural vegetation cover which primarily include 

oak/hickory forest land would be disturbed for the Oak Ridge ECF.  The loss of terrestrial
would be minimized to the extent practical.  Construction and traffic noise might have a s
minor impact on wildlife beyond the immediate construction site. 
      During construction and operation of the Oak Ridge ECF, all effluents and emissions 
comply with regulatory standards and are not expected to have an impact on the area wildli
Operation of the Oak Ridge ECF should result in less noise and traffic than the constructi
and no effects on terrestrial ecology are expected from Oak Ridge ECF operations.   

5.5.9.2 Wetlands. Construction of the Oak Ridge ECF may displace forested wetlands adjacent to 

tributaries of Grassy Creek flowing near the proposed site.  This displacement of wetlands
accomplished in accordance with Corps of Engineers and Tennessee Water Quality Control Adm
tration requirements. 

5.5.9.3 Aquatic Ecology. Aquatic habitat would be affected by the rechanneling of tributaries to 

Grassy Creek during construction of the Oak Ridge ECF.  Minor increases in water withdrawa
the Clinch River and water discharged to its tributaries would not greatly affect the aqua
these water bodies.  All wastewater would be discharged in compliance with National Pollut
Discharge Elimination System permit limitations. 

5.5.9.4 Endangered and Threatened Species. No known terrestrial or aquatic areas potentially 

providing habitat to federally listed or state listed threatened or endangered species are
construction area; consequently, impacts to threatened and endangered species are not expe
a concern. 

5.5.10 Noise 

      Noises generated on the ORR do not propagate off-site at levels that impact the gene
population.  Noise increases outside the ORR due to the Oak Ridge ECF would be limited to 
produced by truck, car, and train traffic on roads and railroads approaching the ORR.  The
increases would not be large enough to be objectionable to the communities bordering the r
railroads. 

5.5.11 Traffic and Transportation 

      Traffic and transportation would increase slightly in the ORR area if an ECF were co
and operated at ORR.  The additional traffic would mainly be due to increased commuter tra
construction workers and 500 operations workers as well as traffic from material shipments
Oak Ridge ECF construction and operation. 



      If the Oak Ridge ECF were established, naval spent nuclear fuel would be routinely 
transported to the ORR in certified shipping containers.  Various types of wastes generate
ECF would be dispositioned on-site and off-site.  Following examination, most of the spent
fuel would be transferred to the spent fuel storage location at ORR until the time that pe
geologic storage becomes available. 

5.5.12 Occupational and Public Health and Safety 

      The health and safety assessment of normal operations at the Oak Ridge ECF was based
handling and examination of naval spent nuclear fuel either in a water pool or in a dry ce
are the same methods of spent nuclear fuel handling that have been employed or seriously c
for use at the ECF at INEL.  The normal operational impacts associated with the ECF at ORR
be similar to those for the ECF at INEL.  The following sections describe the non-radiolog
radiological impacts associated with the ECF at ORR (refer to Section 5.2 for the ECF at I
impacts). 

5.5.12.1 Occupational Health and Safety. Projections of the number of occupational accidents 

that might occur during construction and operation of naval spent nuclear fuel storage and
examination facilities have been made for each alternative.  These projections are present
Attachment F.  Based on the results of these projections, it is concluded that the number 
tional fatalities and injuries or illnesses for construction activities and storage and ex
operations would be very small for any alternative. 
      During Oak Ridge ECF construction, workers are not expected to experience elevated 
background levels of radiation resulting from ongoing ORR operations.  The potential expos
construction worker from inhalation of radionuclides released to the atmosphere from exist
operations is expected to be small compared to the external exposure.  The exposure receiv
construction worker would be well below the naval and Department of Energy (DOE) standard 
5000 millirem per year for occupationally related whole-body and internal exposures. 
      During operation of the Oak Ridge ECF, ORR personnel would be exposed to routine 
atmospheric emissions of radioactivity and might be exposed to potential emissions from ac
The Oak Ridge ECF site is located approximately 1 mile from the nearest ORR facility.  As 
Attachment F, no measurable exposure would be received by these collocated workers from no
Oak Ridge ECF operations.  Exposures received by radiation workers from normal operation o
ECF at ORR are expected to be similar to the exposures currently received by workers from 
operation of the ECF at INEL, discussed in Section 5.2.12. 
      Exposures, injuries, and potential fatalities to workers at the Oak Ridge ECF could 
as a result of accidents during ECF operations.  However, the safety record of the ECF at 
very good, and similar safe working conditions could be established at the new facility. 

5.5.12.2 Public Health and Safety. The impacts of normal operation of the ECF at ORR would 

be similar to those for the ECF at INEL.  Normal radiological releases to the atmosphere a
quantities of radioactive and hazardous wastes that would be generated would not differ fr
previously discussed for the INEL.  However, location of the ECF relative to the surroundi
population and the distances to facilities that would be involved in routine shipments of 
would result in differences in potential environmental consequences.  Described below are 
to the public associated with operation of the ECF at ORR (refer to Section 5.2.12 for the
INEL impacts). 
      Assessment of normal operation of the Oak Ridge ECF involved handling and examinatio
spent fuel either in a water pool or in a dry cell.  For both cases, the potential annual 
estimated for five different types of people: a worker at the Oak Ridge ECF site located 1
from the release point, the hypothetical maximally exposed collocated worker on the ORR si
hypothetical maximally exposed off-site individual, an individual at the nearest public ac
population within 80 kilometers (50 miles) of the Oak Ridge ECF site.  Three pathways were
included in the analysis: airborne, waterborne, and direct radiation, as applicable. 
      The results indicate that handling and examination of spent fuel either in a water p
dry cell would be satisfactory for normal operations since the exposure is so low.  The an
that the exposure to all the individuals considered (workers, collocated workers, and off-
individuals) from Oak Ridge ECF operations would be much less than 1 millirem per year.  F
perspective, it could be stated that one member of the entire population might experience 
cancer due to Oak Ridge ECF operations if operations continued for 20,000 years.  A descri
the analysis methods and more detailed results are provided in Attachment F.  The impacts 



normal operations for all alternatives are summarized in Section 3.7. 
      The radiological and non-radiological health effects associated with the incident-fr
transportation of naval spent nuclear fuel and test specimens have been assessed for the g
population, transportation workers, and hypothetical maximum exposed individual for each a
tive.  As summarized in Section 3.7, it is unlikely that there will be any fatal cancers a
naval spent nuclear fuel and test specimen shipments since the estimates are much less tha
cancer for each alternative.  The details of the transportation analysis are provided in A

5.5.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling.  As discussed in the
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the examination of naval spent nuclear fuel at the ORR would be
under any of the alternatives considered.  For example, it is unlikely that a single fatal
occur as a result of activities associated with naval spent nuclear fuel examination under
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the ORR do not displ
strongly dominant direction.  Similarly, the conclusion is not affected by concerns relate
subsistence consumption of fish or game because of the very small impacts associated with 
tion of naval spent nuclear fuel. 
      To place the impacts on environmental justice in perspective, the risk associated wi
operations for naval spent nuclear fuel examination under any of the alternatives consider
less than one fatality per year for the entire population.  For comparison, in 1990 there 
mately 510,000 cancer deaths in the United States population and there were about 64,000 c
deaths among people of color in the U. S.  Even if all of the impacts associated with one 
alternatives considered for naval spent nuclear fuel management were assumed to occur only
people of color, that group would be unlikely to experience a single additional cancer fat
year.  Therefore, the cancer risk for that population from naval spent nuclear fuel manage
not constitute a disproportionately high and adverse impact on human health or the environ
same conclusion can be drawn for low-income groups. 

5.5.13 Utilities and Energy 

     Heating, ventilation, and electrical systems appropriate to the needs of the Oak Ridg
suitable working environments and to properly filter and exhaust the airborne discharges t
atmosphere are estimated to require approximately 10,000 MWh per year for normal operation
Emergency diesel electrical generators would provide 350 kw for life support and crucial f
services during power outages.  The amount of energy consumed would be a small fraction of
total energy used at ORR and no discernible environmental consequence is expected. 

5.5.14 Facility and Transportation Accidents 

      The differences in the potential consequences and risks of accidents at the ECF at O
compared to the ECF at INEL are related to the meteorological transport of released materi
population exposure, and the distance of transport.  The following sections address the po
accident consequences and risks associated with locating an ECF at the ORR. 

5.5.14.1 Facility Accidents. A number of hypothetical accidents were evaluated for the Oak 

Ridge ECF.  These included radiological accidents involving naval spent nuclear fuel durin
pool storage, dry storage, and dry cell operations as well as accidents involving toxic ch
at ECF.  Calculations of the cancer fatalities which might occur as a result of all the po
accidents are provided in Attachment F.  A comparison of the accident consequences for all
alternatives is provided in Section 3.7. 
      The difference in the calculated consequences for accidents at the ECF at ORR compar



the ECF at INEL is that the exposure received by the entire population would be greater at
Ridge ECF due to the larger population within an 80-kilometer (50-mile) radius of the Oak 
ECF site.  Although the exposure received was greater at the Oak Ridge ECF, the number of 
effects which would result from any of the accidents considered would be small.  The most 
of the postulated accidents for the ECF at Oak Ridge would be an airplane crash into a dry
facility.  The exposure to the entire population from this accident is calculated to cause
fatalities over 50 years, as described in Attachment F.  The risk associated with the airp
would be approximately 0.000008 fatal cancers per year. 
      Effects from two accidents at the ECF at Oak Ridge involving toxic chemicals were ev
in Attachment F.  The first accident was a chemical spill and fire; the second was a fire 
diesel fuel.  Both accidents could expose the public to various toxic chemicals at concent
exceed Emergency Response Planning Guidelines (ERPG) level 3 limits.  Both accidents could
expose workers at the Oak Ridge ECF to various toxic chemicals at concentrations which exc
ERPG-3 limits.  In both cases, however, it is expected that actual toxic chemical exposure
much less due to the mitigative measures that would be implemented.  A summary of the anal
methods, the toxic chemical concentrations, and a discussion of the mitigative measures fo
chemicals are provided in Attachment F. 

5.5.14.2 Transportation Accidents. The health effects associated with accidents during 

shipments of naval spent nuclear fuel and test specimens have been assessed for the genera
and hypothetical maximum exposed individual for each alternative.  As summarized in Sectio
is unlikely that there will be any health effects as a result of naval spent nuclear fuel 
specimen shipments since the risk estimates are much less than one fatal cancer or health 
for each alternative.  However, the most severe accident, with a likelihood of occurrence 
1 x 10-7 events per year, is estimated to result in a maximum of 2.1 fatalities.  The deta
transportation analysis are provided in Attachment A. 

5.5.14.3 Other Impacts of Accidents. In addition to the possible human health effects 

associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that for the most severe hypothetical accide
area of between about 8 acres extending about 1/4 mile downwind (for an accidental critica
approximately 210 acres extending about 1 1/4 mile downwind (for a large airplane crash in
examination facility) might be contaminated to the point where exposure could exceed 100 m
per year.  Beyond these distances, the exposure would be less than 100 millirem per year, 
Nuclear Regulatory Commission's standard for protection of the general population from rad
The area which might be affected by one of these hypothetical accidents could extend sligh
the boundaries of the Oak Ridge Reservation, so some people who live in the affected area 
evacuated or otherwise experience restrictions in their daily activities, and those who wo
locations within the affected area might be prevented from going to their jobs until measu
taken to reduce the potential for exposure. 
      An accident might result in short-term restrictions on access to a relatively small 
would not be expected to produce any enduring impacts on cultural or similar resources or 
such as Native American rights or interests, partially because the area involved would be 
partly because all remedial actions would be conducted in a careful, controlled manner in 
compliance with applicable laws and regulations.  The area would vary only slightly among 
alternatives.  Overall, the risks are small so these considerations do not assist in disti
alternatives. 
      Facility or transportation accidents associated with an Expended Core Facility at th
Ridge Reservation would not have an appreciable effect on the ecology of the area, conside
potential for human health effects and the amount of land which might be affected, as desc
earlier parts of this section.  There is little consensus among scientists on methods for 
effects of radiation on ecological resources such as plant or animal life, but since human
for all the accidents analyzed are small and most plants and animals are not thought to be
sensitive to radiation than human beings, the small impacts on human health provide an ind
the impacts on animal and plant species in the area would also be small for an alternative
would relocate the Expended Core Facility to the Oak Ridge Reservation.  Similarly, since 
which might be contaminated to measurable levels by chemicals or radioactive material duri
hypothetical accidents would be relatively small, effects on the ecology should be limited
areas.  As previously stated, there are no endangered or threatened species unique to the 
surrounding the location considered for an Expended Core Facility at the Oak Ridge Reserva



an accident would not be expected to result in destruction of any species.  The effects of
related to any of the alternatives and any cleanup which might be performed would be local
within a small area which would extend only a relatively short distance from the Expended 
Facility and thus would not be expected to appreciably affect the potential for survival o
or threatened species in the vicinity.  Based on these considerations, evaluation of the i
accidents on ecological resources does not help to distinguish among alternatives. 

5.5.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear Fuel 

Storage and Handling.  As discussed in the preceding paragraphs, the impacts on human heal
the environment resulting from facility or transportation accidents associated with the ma
naval spent nuclear fuel at the ORR would be small under any of the alternatives considere
example, it is unlikely that a single additional fatal cancer would occur as a result of n
nuclear fuel management activities under any alternative.  Since the potential impacts due
accident for any of the alternatives considered would present no significant risk and do n
a credible adverse impact on the surrounding population, no adverse effects from accidents
with the management of naval spent nuclear fuel would be expected for any particular segme
population, minorities and low-income groups included. 
      To place the impacts on environmental justice in perspective, the risk from hypothet
accidents associated with naval spent nuclear fuel examination under any of the alternativ
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.5.15 Waste Management 

      During Oak Ridge ECF operations, non-radioactive and non-hazardous waste and hazardo
waste would be generated in quantities similar to those for the ECF at INEL.  Solid sanita
industrial wastes would be disposed of at an on-site landfill.  Hazardous solid wastes wou
contained at their point of generation and transported off-site to an approved disposal fa
management practices for these wastes would produce no identifiable impact on public healt
of the environment.  
      Operation of the ECF at ORR would generate the same quantities of radioactive low-le
waste, transuranic waste, and mixed wastes as the ECF at INEL.  Low-level waste generated 
Oak Ridge ECF would be stored on-site pending a future disposal action.  The 425 cubic met
cubic yards) of low-level waste generated annually by the ECF at INEL represents a small f
the low-level waste managed at ORR.  No high-level waste would be generated. 
      Less than 0.0001 cubic meter of transuranic waste per year is generated by current E
operations at the INEL.  Any transuranic waste generated by the Oak Ridge ECF would be a v
small fraction of the transuranic waste at ORR and would not impact planned waste handling
Much of the newly generated and retrievably stored transuranic waste at ORR will be 
treated and certified for eventual disposal at the DOE Waste Isolation Pilot Project. 
      Any mixed waste generated by Oak Ridge ECF operations would be stored on-site pendin
future disposal action.  This would represent a very small fraction of the mixed waste at 
past and ongoing operations requiring disposition. 

5.5.16 Cumulative Impacts 

      Up to this point, Section 5.5 has discussed the potential environmental consequences
structing and operating the ECF at the ORR in terms of annual impacts (i.e., radiological 
health effects, accident risks, and quantities of wastes that would be generated during op
based on the maximum expected annual workload of the ECF.  To determine the potential cons
quences for 40 years of ECF operation (from 1995 to 2035), an evaluation of the accumulate
environmental consequences and risks of constructing and operating the Oak Ridge ECF was 
performed. 

5.5.16.1 Radiological Cumulative Impacts. Operation of the Oak Ridge ECF would not result 



in discharges of radioactive liquids; therefore, there would be no changes to the surface 
water as a result of normal ECF operations.  There would be small quantities of radioactiv
air released from ECF which would contribute to the cumulative air quality impacts. 
      The Oak Ridge Reservation has not been used for naval spent nuclear fuel operations 
past.  Prior to this time, naval spent nuclear fuel inspections and storage operations hav
conducted only at INEL.  Therefore, no cumulative impacts have resulted from previous nava
nuclear fuel inspection and storage operations at any alternate site except for INEL. 
      The annual radiological impacts associated with the alternatives where naval spent n
would be inspected or stored at ORR are very small and are described in Section 5.5.12, wi
detailed results of analyses provided in Attachment F.  In order to calculate cumulative i
the period between 1995 and 2035, the annual radiological impacts associated with each loc
alternative were summed over 40 years.  The results of this summation are tabulated in Tab
and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure to the general public from transportation and from Oak Ridge ECF
operations would be approximately 15 person-rem.  This means that there might be 0.0075 fa
cancers from these operations over the entire 40-year period evaluated.  The exposure to t
maximally exposed off-site individual would be 4 millirem from 40 years of Oak Ridge ECF 
operation.  The corresponding risk of a cancer fatality to the maximally exposed off-site 
2.0 x 10-6 during his or her lifetime.  A worker at the Oak Ridge ECF site located 100 met
the facility would receive less than 5 millirem over 40 years of Oak Ridge ECF operation, 
corresponds to a 1.9 x 10-6 risk of fatal cancer during the worker's lifetime.  These expo
cancer risks are as a result of ECF operations only.  The exposures and risks correspondin
wide operations (including ECF) are discussed in Volume 1, Chapter 5.  Analyses of hypothe
accidents which might occur as a result of these alternatives show that the risk of cancer
small.  The impacts associated with transportation of naval spent nuclear fuel for all of 
tives considered would be similarly low. 
      Cumulative impacts due to radioactive waste generation are expected to be minimal. 
Approximately 425 cubic meters (556 cubic yards) of low-level waste are expected to be gen
annually by the Oak Ridge ECF over the next 40 years.  This is not expected to affect the 
management program.  Very little transuranic waste or mixed waste and no high-level waste 
generated from Oak Ridge ECF operations. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 

5.5.16.2 Non-radiological Cumulative Impacts. The cumulative socioeconomic impacts 

associated with constructing and operating the Oak Ridge ECF are expected to be minor.  Th
Ridge Reservation employs over 17,000 people.  In the past, no employment at the ORR has b
associated with naval spent nuclear fuel operations.  Oak Ridge ECF operations would provi
term employment for 500 people at the ORR.  The peak number of additional jobs created at 
in any given year would be approximately 1050, which includes both construction and operat
workers during the peak of the Oak Ridge ECF construction effort.  Considering that the la
in the region of influence consists of over 292,000 people, the additional number of jobs 
the construction and operation of the Oak Ridge ECF would be expected to have only a minor
socioeconomic impact in the Oak Ridge area. 
      Construction and operation of the Oak Ridge ECF are not expected to result in any di
ible impacts relative to cumulative non-radiological emissions.  Construction of the ECF i
remote and removed from the nearest ORR boundaries such that concentrations of fugitive em
from construction would be well below applicable standards, as discussed in Section F.4 of
ment F.  Current operations at the Oak Ridge Reservation are in compliance with Title 40, 
Federal Regulations, Part 61, "National Emission Standards for Hazardous Air Pollutants." 
Cumulative air emissions would not threaten to exceed any applicable air quality requireme
regulation, either federal, state, or local in radiological and non-radiological categorie
      The withdrawal of surface water for ECF construction and operation at the ORR would 
small percentage of existing withdrawals and well within the cumulative capabilities of th
water resources.  Discharges of ECF non-radioactive and non-hazardous liquid effluents at 



would have no measurable impact on water quality or aquatic ecology. 
      Minimal cumulative land use impacts would be expected to occur as a result of the co
tion of a new ECF.  The land that would be dedicated for this purpose is on existing feder
The use of this land would not result in the need for additional land to be added to the f
owned property in the foreseeable future.  The Oak Ridge Reservation occupies an area of 
approximately 140 square kilometers (54 square miles) with only about 8% of the land occup
the Y-12 Plant, K-25 Site, and Oak Ridge National Laboratory.  No land area at the Oak Rid
Reservation has been affected by past operations involving naval spent nuclear fuel.  Cons
the Oak Ridge ECF would affect 30 acres of land.  This is less than 0.09% of the total Oak
Reservation land area. 
      The cumulative impacts associated with non-radiological waste management are also ex
to be small.  The volume of hazardous waste produced by ECF has not been calculated; howev
considering the nature of the work associated with ECF, the amount of hazardous waste prod
would have a small effect on the cumulative impacts associated with this waste.  The volum
municipal solid wastes and sanitary wastes which would be generated is expected to be prop
the number of additional workers added, and this small incremental increase would not be d
The amount of non-radiological wastes generated would not introduce any changes to the sit
management practices and would not impose any additional stress on the capacity of on-site
waste disposal or treatment facilities.  Therefore, any cumulative impacts associated with
generation and disposal of additional wastes would be very small.  There are no current en
mental problems associated with these types of wastes. 

5.5.17 Unavoidable Adverse Effects 

      Construction of an ECF at ORR would directly affect about 30 acres of land area.  Si
preparation for construction would disturb areas of natural vegetation cover which primari
oak/hickory forest land.  The direct loss of terrestrial habitat would be minimized to the
practical. 
      Construction of the Oak Ridge ECF would also generate liquid effluents, atmospheric
emissions, and solid wastes typical of those for construction of a major industrial facili
effluents and emissions would be below applicable environmental requirements and would not
expected to result in any major adverse impacts. 
      During Oak Ridge ECF operations, non-radioactive and non-hazardous waste and hazardo
waste would be generated in quantities similar to those discussed for the INEL.  Solid san
industrial wastes would be disposed of in an ORR landfill.  Hazardous wastes would be cont
their point of generation and transported off-site to an approved disposal facility.  The 
hazardous waste generated by Oak Ridge ECF operations would be small in comparison to the
amount of hazardous waste that is generated at the ORR.  No discernible differences from n
hazardous waste management at the ORR would result from this strategy. 
      During Oak Ridge ECF operations, unavoidable radiation exposures would include occup
tional exposures and exposures to the public from normal atmospheric emissions of radioact
materials that would be small compared to criteria contained in 40CFR Part 61.92 and DOE O
5480.1B.  Sanitary waste and service waste liquid discharges would be below applicable env
standards.  Solid wastes generated during operations, including transuranic, low-level, ha
and mixed wastes, would result in small increases in potential exposures to radioactive an
      Construction and operation of the Oak Ridge ECF would not require the use or consump
of scarce resources.  Expected surface water withdrawals during construction and operation
represent small incremental increases in the amount of water being withdrawn by ongoing OR
operations.  In general, the unavoidable adverse impacts would be few and limited, and non
been identified that would have a detectable effect on public health and safety.  The diff
impacts between the ECF alternative at ORR and the other DOE sites (INEL, Savannah River,
Hanford, Nevada Test Site) is not discernible. 

5.5.18 Irreversible and Irretrievable Commitments of Resources 

      During operation of the Oak Ridge ECF, additional fuel would be burned to supply ste
heat.  The fuel is not in short supply.  The water to be used for the Oak Ridge ECF would 
drawn from the Clinch River and would be a small amount.  No new water intake structure wo
required, and no observed impacts have resulted from previous withdrawals.  Total consumpt
water attributable to water pool operations and consumption of potable water by operations
represent less than one-thousandth of a percent of the Clinch River average annual flow. 
      The total cost of locating a new ECF at Oak Ridge is approximately $3.5 billion.  Th
represents the total cumulative cost over the 40-year period and includes construction and



costs of the new ECF as well as the cost associated with shutting down the ECF at INEL.  R
Section 3.7 for a comparison of the total cumulative costs among alternatives. 
      As is the case with the ECF at INEL, construction and operation of the ECF at ORR wo
not require the use or consumption of scarce resources. 

5.6 NEVADA TEST SITE 

5.6.1 Overview of Environmental Impacts 

      The following sections discuss the potential environmental consequences that would o
replacement for the Expended Core Facility (ECF) at the Idaho National Engineering Laborat
(INEL) were constructed and operated at the Department of Energy's Nevada Test Site (NTS).
facility will be referred to as the Nevada ECF.  The affected environment for the proposed
depicted on Figure 4.6-1, is discussed briefly in Section 4.6 and in greater detail in Vol
Appendix F. 
      The environmental consequences of locating and operating the ECF at NTS are based on
same radiological source terms for normal and accidental releases and the estimated atmosp
emissions, liquid effluent, and solid wastes discussed in Section 5.2 for the ECF at INEL.
environmental consequences of locating and operating the Nevada ECF would be similar to th
the ECF at INEL, and none would be large. 

5.6.2 Land Use 

      Over 40.5 square kilometers (10,000 acres) of land exists in the area being consider
location for the proposed Nevada ECF.  This is in the same general area being considered f
proposed spent nuclear fuel storage facility discussed in Volume 1, Appendix F.  Construct
ECF at NTS would directly affect about 30 acres of land.  This would result in only a mini
reduction in the available land base of the NTS.  Located next to Mercury Highway, the pro
area would support construction and maintenance of an ECF, railcar holding facilities, and
support facilities.  The ECF facilities would be compatible with all existing and presentl
NTS facilities.  The affected land area is small compared to the entire NTS.  Native Ameri
and interests would not be modified by construction or operations associated with any of t
alternatives considered. 

5.6.3 Socioeconomics 

      The potential socioeconomic impacts associated with construction of the Nevada ECF a
expected to be equal to or less than those associated with the original ECF construction a
because (1) a large movement of construction workers from other areas would not be expecte
Nevada ECF construction due to the availability of construction craft workers in the Las V
and (2) the counties surrounding the NTS have a population adequate to absorb any temporar
relocation of construction personnel. 
      Table 5.6-1 provides a summary of the direct jobs which would be required for the co
tion and operation of the Nevada ECF during the 10-year period immediately after the Recor
Decision.  The greatest number of direct jobs would occur in 1999 during the peak of the c
phase.  Estimates of the indirect jobs created as well as the effect on area population ar
Section 5.5.6 of Volume 1 as part of either the Regionalization or Centralization at the N
Site alternatives. 
Table 5.6-1.  Summary of direct jobs due to the Nevada ECF. 
              1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
Direct Jobs   20     20     476    825    1033   894    850    500    500    500 
      During the Nevada ECF construction period, operations personnel would be hired so th
the end of the construction period, most of the operations workers would be employed.  The
percentage of operations workers expected to move into the area from other areas varies ba
skill requirements.  Overall, approximately 20 percent are estimated to move into the NTS 
Las Vegas Metropolitan Service Area, which constitutes the major portion of the population
region of influence, had a 1990 population of 735,000 and an estimated population of 900,0
August 1993. 
      The Nevada ECF operation would require essentially the same number of operations 
personnel (500) as at the INEL.  This would represent a relatively small percentage of the
work force.  Given the 20-percent estimate for immigration and an average family size of 2
per household for operations personnel moving into the area, the expected population incre



attributable to the operating personnel would be 260 persons. 
      Given the small percentage of population increase attributable to Nevada ECF operati
relation to normal population increases in the NTS region, no major adverse impacts to loc
government services and community infrastructures are expected.  The economic benefits to 
region are expected to be similar to those for the INEL region. 

5.6.4 Cultural Resources 

      Construction at the site considered for the Nevada ECF would not impact any known 
archaeological or Native American sites.  Procedures which comply with all applicable laws
regulations would be implemented to protect previously undetected archaeological and cultu

5.6.5 Aesthetic and Scenic Resources 

      The construction of the Nevada ECF would directly affect approximately 30 acres of l
As a result of its location and industrial characteristics, there is essentially no aesthe
impact since the site would not be visible to the public. 

5.6.6 Geology 

5.6.6.1 General Geology. The local geology of the NTS region has been impacted as a result of 

past nuclear testing.  This impact has been in the form of surface faulting.  Because cons
operation of the Nevada ECF would not produce forces near the magnitude of those produced 
past nuclear tests, it is highly unlikely that this activity would cause additional faulti

5.6.6.2 Geologic Resources. Precious metals may exist in certain carbonate rocks and volcanic 

or sedimentary rocks at the NTS.  The Nevada ECF would not be located within a mining dist
the site will likely remain closed to mining operations so the impact to any precious meta
that may exist at the NTS will not change if the proposed facility is sited there. 

5.6.7 Air Resources 

      Minor short-term emissions of fugitive dust and exhaust from heavy equipment would b
possible during Nevada ECF construction.  The use of toxic chemicals during ECF normal ope
would be controlled such that the exposure levels of workers and the public would be negli
Airborne emissions from normal operations would include the combustion gases from the boil
house, where fuel would be burned to make steam for space heating.  Emergency diesel gener
which would be provided for safety, would be operated periodically for test purposes and r
exhaust fumes to the atmosphere.  These emissions would not have any detectable environmen
consequence. 
      The airborne releases of radioactivity for the ECF at NTS would be the same as for t
at INEL described in Section 5.2.  The airborne release would result in no measurable expo
on-site personnel or the general population.  Details of the analyses supporting this conc
provided in Attachment F. 

5.6.8 Water Resources 

5.6.8.1 Surface Water. As stated in Section 4.6.8, with the exception of short periods of runoff 

from spring discharges, there is no perennial surface water at the NTS.  As such, the dail
supply required to operate the Nevada ECF could not be obtained from local surface waters.
the NTS currently derives its complete water supply from the groundwater aquifers.  Theref
construction and operation of the Nevada ECF would have no impact on the quantity and qual
surface water in the area. 
      There are no National Pollutant Discharge Elimination System permits for the NTS, as
are no wastewater discharges to on-site and off-site surface waters.  NTS wastewaters are 
to sewage lagoons.  Therefore, all wastewaters associated with the construction and operat
Nevada ECF would likely be discharged into the on-site lagoon system along with the other



wastewaters generated at the NTS.  Thus, surface water quantity and quality in the NTS are
not be expected to be impacted. 

5.6.8.2 Groundwater. The NTS currently extracts groundwater from aquifers within two 

hydrographic subbasins: Alkali Flat-Furnace Creek Ranch and Ash Meadows.  These subbasins,
with their specific hydrographic areas and NTS well locations, are described in Section 5.
1, Appendix F.  The 2.5 million gallons per year additional withdrawal of water from these
required for operation of an ECF represents less than a 3-percent increase over the presen
which water is withdrawn for use in Area 6 and less than 0.5 percent of the total NTS usag

5.6.9 Ecological Resources 

5.6.9.1 Terrestrial Ecology. During construction and operation of the Nevada ECF, all effluent 

and emissions would comply with regulatory standards and are not expected to have an impac
area wildlife.  Operation of the Nevada ECF should result in less noise and traffic than t
tion phase, and no effects on terrestrial ecology are expected from Nevada ECF operations.

5.6.9.2 Wetlands. National Wetland Inventory maps of the NTS have not been prepared, nor 

have  wetlands been delineated on the site.  However, available information indicates that
the NTS are limited in distribution and extent.  Small areas of wetlands could be present 
margins of the surface drainages, playas, and reservoirs on the NTS.  It is expected that 
and operation of the Nevada ECF would have negligible impact on any wetlands. 

5.6.9.3 Aquatic Ecology. Because there would be no discharge of radioactive or hazardous liquid 

effluent from Nevada ECF operation, these operations are expected to have no effect on the
ecology. 

5.6.9.4 Endangered and Threatened Species. The endangered and threatened species are 

described in Section 4.6.9.  The desert tortoise is the only federally listed species that
affected by the construction of an ECF facility.  Forty-five percent of the total known de
habitat is located in the Yucca Mountains.  The area that could be affected directly by th
ECF are Frenchman Flat and the southern bajada of Control Point Hills. 
      Construction and maintenance of roads, utility and communication lines, buildings, w
pipelines, sewage lagoons, and other facilities could result in harm or harassment of dese
and loss of habitat.  Tortoises could become injured by falling into open trenches or othe
construction excavations and might not be able to escape.  They could become submerged in 
storage ponds, wastewater lagoons, and other impoundments not fenced to exclude them. 

5.6.10 Noise 

      Noises generated on the NTS do not propagate off-site at levels that impact the gene
population.  Noise increases outside the NTS due to the Nevada ECF would be limited to tho
produced by truck, car, and train traffic on roads and railroads approaching the NTS.  The
increases would not be large enough to be objectionable to the areas bordering the roads a
railroads. 

5.6.11 Traffic and Transportation 

      Traffic and transportation would increase in the area if an ECF is constructed and o
the NTS.  The additional traffic would mainly be due to increased commuter traffic from co
workers and 500 operations workers as well as traffic from material shipments during the N
ECF construction. 
      If the Nevada ECF were established, naval spent nuclear fuel would be routinely tran
to the site in certified shipping containers.  Various types of wastes generated at the fa
dispositioned on-site and off-site.  Following examination, most of the naval spent nuclea



be transferred to the spent fuel storage location on the NTS until the time that permanent
storage becomes available. 

5.6.12 Occupational and Public Health and Safety 

      The health and safety assessment of normal operations at the Nevada ECF was based on
handling and examination of spent nuclear fuel either in a water pool or in a dry cell.  T
same methods of spent nuclear fuel handling that have been employed or seriously considere
at the ECF at INEL.  The normal operational impacts associated with the Nevada ECF would b
similar to those for the ECF at INEL.  The following sections describe the non-radiologica
radiological impacts associated with the ECF at NTS (refer to Section 5.2 for the ECF at I
impacts). 

5.6.12.1 Occupational Health and Safety. Projections of the number of occupational accidents 

that might occur during construction and operation of naval spent nuclear fuel storage and
tion facilities have been made for each alternative.  These projections are presented in A
Based on the results of these projections, it is concluded that the number of occupational
injuries or illnesses for construction activities and storage and examination operations w
small for any alternative. 
      During Nevada ECF construction, workers are not expected to experience elevated back
ground levels of radiation resulting from on-going NTS operations.  The gamma radiation me
near the proposed Nevada ECF site is similar to the radiation levels measured off-site in 
area.  The potential exposure to a construction worker from inhalation of radionuclides re
atmosphere from previous and current NTS operations is expected to be small compared to th
external exposure.  The exposure received by a construction worker would be well below the
and Department of Energy (DOE) standard of 5000 millirem per year for occupationally relat
whole-body and internal exposures. 
      During operation of the Nevada ECF, NTS personnel would be exposed to routine 
atmospheric emissions of radioactivity and might be exposed to potential emissions from ac
The Nevada ECF site is located approximately 3 miles from the Radioactive Waste Management
Facility, which is the nearest existing NTS facility.  As shown in Attachment F, no measur
exposure would be received by these collocated workers from normal Nevada ECF operations. 
Exposures received by radiation workers from normal operation of the ECF at NTS are expect
be similar to the exposures currently received by workers from normal operation of the ECF
INEL, discussed in Section 5.2.12. 
      Exposures, injuries, and potential fatalities to workers at the Nevada ECF could als
a result of accidents during ECF operations.  However, the safety record of the ECF at INE
good, and similar safe working conditions could be established at the new facility. 

5.6.12.2 Public Health and Safety. The impacts of normal operation of the Nevada ECF would 

be similar to those for the ECF at INEL.  Normal radiological releases to the atmosphere a
quantities of radioactive and hazardous wastes that would be generated would not differ fr
previously discussed for the INEL.  However, the location of the project relative to the s
NTS population and the distances to facilities that would be involved in routine shipments
would result in differences in potential environmental consequences.  Described below are 
to the public associated with operation of the ECF at NTS (refer to Section 5.2.12 for the
INEL impacts). 
      Assessment of the normal operations of the Nevada ECF involved handling and examinat
of spent fuel either in a water pool or in a dry cell.  For both cases, the potential annu
were estimated for five different types of people: a worker at the Nevada ECF site located
from the release point, the hypothetical maximally exposed collocated worker on the NTS si
hypothetical maximally exposed off-site individual, an individual at the nearest public ac
population within 80 kilometers (50 miles) of the Nevada ECF site.  Three pathways were in
the analysis: airborne, waterborne, and direct radiation, as applicable. 
      The results indicate that handling and examination of spent fuel either in a water p
dry cell would be satisfactory for normal operations since the exposure is so low.  The an
that the exposure to all the individuals considered (workers, collocated workers, and off-
individuals) from Nevada ECF operations would be much less than one millirem per year.  Fo
perspective, it could be stated that one member of the entire population might experience 
cancer due to Nevada ECF operations if operations continued for over 11 million years.  A 
of the analysis methods and more detailed results are provided in Attachment F.  The impac



from normal operations for all alternatives are summarized in Section 3.7. 
      The radiological and non-radiological health effects associated with the incident-fr
transportation of naval spent nuclear fuel and test specimens have been assessed for the g
population, transportation workers, and hypothetical maximum exposed individual for each a
tive.  As summarized in Section 3.7, it is unlikely that there will be any fatal cancers a
naval spent nuclear fuel and test specimen shipments since the estimates are much less tha
cancer for each alternative.  The details of the transportation analysis are provided in A

5.6.12.3 Incident-free Occupational and Public Health and Safety Effects on Environ- 

mental Justice Due to Naval Spent Nuclear Fuel Storage and Handling.  As discussed in the
preceding paragraphs, the impacts on human health or the environment resulting from normal
operations associated with the examination of naval spent nuclear fuel at the NTS would be
under any of the alternatives considered.  For example, it is unlikely that a single fatal
occur as a result of activities associated with naval spent nuclear fuel examination under
alternative.  Since the potential impacts due to normal operations or accident conditions 
alternatives considered present no significant risk and do not constitute a credible adver
the surrounding population, no adverse effects would be expected for any particular segmen
population, minorities and low-income groups included. 
      The conclusion that there would be no disproportionately high and adverse impacts on
health or the environment is not affected by the prevailing winds or direction of surface 
water flow.  This is true for normal operations because the effects of routine operations 
It is also true for accident conditions because the consequences of any accident would dep
random conditions at the time it occurred, and the wind directions at the NTS do not displ
strongly dominant direction.  Similarly, the conclusion is not affected by concerns relate
subsistence consumption of fish or game because of the very small impacts associated with 
tion of naval spent nuclear fuel. 
      To place the impacts on environmental justice in perspective, the risk associated wi
operations for naval spent nuclear fuel examination under any of the alternatives consider
less than one fatality per year for the entire population.  For comparison, in 1990 there 
approximately 510,000 cancer deaths in the United States population and there were about 6
cancer deaths among people of color in the U. S.  Even if all of the impacts associated wi
the alternatives considered for naval spent nuclear fuel management were assumed to occur 
among people of color, that group would be unlikely to experience a single additional canc
in any year.  Therefore, the cancer risk for that population from naval spent nuclear fuel
would not constitute a disproportionately high and adverse impact on human health or the e
ment.  The same conclusion can be drawn for low-income groups. 

5.6.13 Utilities and Energy 

     Heating, ventilation, and electrical systems appropriate to the needs of the Nevada E
suitable working environments and to properly filter and exhaust the airborne discharges t
atmosphere are estimated to require approximately 10,000 MWh per year for normal operation
This would represent about a 4-percent increase in NTS electrical consumption and may requ
transmission line upgrades.  Emergency diesel electrical generators would provide 350 kW f
facility services during power outages. 

5.6.14 Facility and Transportation Accidents 

      The differences in the potential consequences and risks of accidents at the ECF at N
compared to the ECF at INEL are related to the meteorological transport of released materi
population exposure, and the distance of transport.  The following sections address the po
accident consequences and risks associated with locating an ECF at the NTS. 

5.6.14.1 Facility Accidents. A number of hypothetical accidents were evaluated for the Nevada 

ECF.  These included radiological accidents involving naval spent nuclear fuel during wate
storage, dry storage, and dry cell operations, as well as accidents involving toxic chemic
ECF.  Calculations of the cancer fatalities which might occur as a result of all the postu
are provided in Attachment F.  A comparison of the accident consequences for all alternati
provided in Section 3.7. 
      The difference in the calculated consequences for accidents at the Nevada ECF compar



the ECF at INEL is that the exposure received by the entire population would be less at th
ECF due to a different population distribution within an 80-kilometer (50-mile) radius of 
The most limiting of the postulated accidents for the Nevada ECF would be an airplane cras
dry cell facility.  The exposure to the entire population from this accident is calculated
cancer fatalities over 50 years, as described in Attachment F. 
      The exposures to collocated workers following all accidents are well below the naval
DOE standard of 5 rem per year for occupational exposure.  However, exposures to the worke
located at a Nevada ECF site 100 meters from the radiation release point could exceed this
following an accident resulting in an inadvertent criticality or an airplane crash into a 
      Effects from accidents at the Nevada ECF involving toxic chemicals are similar to th
described in Section 5.2.14 for the existing ECF at INEL.  Due to the amount and types of 
stored at the ECF site, toxic chemicals do not pose a risk to the public following any of 
accidents.  However, following the maximum foreseeable accident analyzed (a fire transient
number of toxic chemicals would exceed Emergency Response Planning Guideline (ERPG) values
workers on the Nevada ECF site.  For the maximum off-site individual, ERPG-2 values for th
chemicals are not exceeded under either 50% meteorology or 95% meteorology conditions.  Th
concentrations of toxic chemicals as well as a summary of the analysis methods are provide
Attachment F. 

5.6.14.2 Transportation Accidents. The health effects associated with accidents during 

shipments of naval spent nuclear fuel and test specimens have been assessed for the genera
and hypothetical maximum exposed individual for each alternative.  As summarized in Sectio
is unlikely that there will be any health effects as a result of naval spent nuclear fuel 
specimen shipments since the risk estimates are much less than one fatal cancer or detrime
effect for each alternative.  However, the most severe accident, with a likelihood of occu
greater than 1 x 10-7 events per year, is estimated to result in a maximum of 2.1 fataliti
details of the transportation analysis are provided in Attachment A. 

5.6.14.3 Other Impacts of Accidents. In addition to the possible human health effects 

associated with facility or transportation accidents described in the preceding sections, 
such as the impacts on socioeconomics and land use in the area and the costs of cleanup ha
estimated in order to develop a perspective and to evaluate potential differences among al
The analyses described in Attachment F showed that for the most severe hypothetical accide
area of between about 8 acres extending about 1/4 mile downwind (for an accidental critica
approximately 210 acres extending about 1 1/4 mile downwind (for a large airplane crash in
examination facility) might be contaminated to the point where exposure could exceed 100 m
per year.  Beyond these distances, the exposure would be less than 100 millirem, the Nucle
Regulatory Commission's standard for protection of the general population from radiation. 
affected by the hypothetical accidents would not extend beyond the boundaries of the Nevad
Site.  Persons who work at locations within this area might be prevented from going to the
the federally owned facilities until measures had been taken to reduce the potential for e
      An accident might result in short-term restrictions on access to a relatively small 
would not be expected to produce any enduring impacts on cultural or similar resources or 
such as Native American rights or interests, partially because the area involved would be 
partly because all remedial actions would be conducted in a careful, controlled manner in 
compliance with applicable laws and regulations.  The area would vary only slightly among 
alternatives.  Overall, the risks are small so these considerations do not assist in disti
alternatives. 
      Facility or transportation accidents associated with an Expended Core Facility at th
Test Site would not have an appreciable effect on the ecology of the area, considering the
for human health effects and the amount of land which might be affected, as described in e
of this section.  There is little consensus among scientists on methods for estimating the
radiation on ecological resources such as plant or animal life, but since human health eff
the accidents analyzed are small and most plants and animals are not thought to be more se
radiation than human beings, the small impacts on human health provide an indication that 
on animal and plant species in the area would also be small for an alternative which would
the Expended Core Facility to the Nevada Test Site.  Similarly, since the areas which migh
contaminated to measurable levels by chemicals or radioactive material during the hypothet
accidents would be relatively small, effects on the ecology should be limited to small are
previously stated, there are no endangered or threatened species unique to the area surrou
location considered for an Expended Core Facility at the Nevada Test Site, so an accident 
be expected to result in destruction of any species.  The effects of accidents related to 



alternatives and any cleanup which might be performed would be localized within a small ar
would extend only a relatively short distance from the relocated Expended Core Facility an
would not be expected to appreciably affect the survival potential of endangered or threat
in the vicinity.  Based on these considerations, evaluation of the impacts of accidents on
resources does not help to distinguish among alternatives. 

5.6.14.4 Effects of Accidents on Environmental Justice Due to Naval Spent Nuclear Fuel 

Storage and Handling.  As discussed in the preceding paragraphs, the impacts on human heal
the environment resulting from facility or transportation accidents associated with the ma
naval spent nuclear fuel at the NTS would be small under any of the alternatives considere
example, it is unlikely that a single additional fatal cancer would occur as a result of n
nuclear fuel management activities under any alternative.  Since the potential impacts due
accident for any of the alternatives considered would present no significant risk and do n
a credible adverse impact on the surrounding population, no adverse effects from accidents
with the management of naval spent nuclear fuel would be expected for any particular segme
population, minorities and low-income groups included. 
      To place the impacts on environmental justice in perspective, the risk from hypothet
accidents associated with naval spent nuclear fuel examination under any of the alternativ
would amount to less than one additional fatality per year in the entire population.  For 
in 1990 there were approximately 40,000 traffic fatalities in the United States population
were about 7,400 deaths caused by traffic accidents among people of color in the U. S.  Ev
the additional cancer deaths associated with an accident involving any of the alternatives
for naval spent nuclear fuel management were assumed to occur only among people of color, 
group would experience less than one additional fatal cancer per year.  The same conclusio
drawn for low-income groups. 

5.6.15 Waste Management 

      During Nevada ECF operation, non-radioactive and non-hazardous solid waste and hazar
solid waste would be generated in quantities similar to those for the ECF at INEL.  These 
would be managed in a manner identical to that for the ECF at INEL (i.e., non-hazardous, n
radioactive solid wastes would be disposed of at a sanitary landfill and hazardous solid w
be contained at their point of generation and transported off-site to an approved disposal
Waste management practices for these wastes would produce no identifiable impact on public
and safety of the environment.  
      Operation of the ECF at NTS would generate the same quantities of low-level waste, 
transuranic waste, and mixed wastes as the ECF at INEL.  Low-level waste generated by Neva
ECF would be disposed of at the NTS.  The 425 cubic meters (556 cubic yards) of low-level 
generated annually by the ECF at INEL represents a small fraction of the low-level waste m
the NTS and would not impact planned disposal operations.  No high-level waste would be ge
      Less than 0.0001 cubic meter of transuranic waste per year is generated by current E
operations at the INEL.  Any transuranic waste generated by the Nevada ECF would be added 
Nevada Test Site's transuranic waste storage cell, and would not impact planned waste hand
operations.  Any mixed wastes generated by Nevada ECF operation would be stored on-site pe
future disposal action. 

5.6.16 Cumulative Impacts 

      Up to this point, Section 5.6 has discussed the potential environmental consequences
structing and operating the ECF Project at the NTS in terms of annual impacts (i.e., radio
doses and health effects, accident risks, and quantities of wastes that would be generated
operations) based on the maximum expected annual workload of the ECF.  To determine the po
consequences for 40 years of ECF operation (from 1995 to 2035), an evaluation of the accum
environmental consequences and risks of constructing and operating the Nevada ECF was perf

5.6.16.1 Radiological Cumulative Impacts. The Nevada Test Site has not been used for naval 

spent nuclear fuel operations in the past.  Prior to this time, naval spent nuclear fuel i
storage operations have been conducted only at INEL.  Therefore, no cumulative impacts hav
resulted from previous naval spent nuclear fuel inspection and storage operations at any a
except for INEL. 



      Operation of the Nevada ECF will not result in discharges of radioactive liquids; th
there would be no changes to the surface or ground water as a result of normal operations 
alternative.  There will be small quantities of radioactivity in the air released from ECF
contribute to the cumulative air quality impacts. 
      The annual radiological impacts associated with the alternatives where naval spent n
would be inspected or stored at the NTS are very small and are described in Section 5.6.12
detailed results of analyses provided in Attachment F.  In order to calculate cumulative i
the period between 1995 and 2035, the annual radiological impacts associated with each loc
alternative were summed over 40 years.  The results of this summation are tabulated in Tab
and 3-6 of Section 3. 
      The cumulative transportation impacts for the population groups from naval spent nuc
transportation activities since the beginning of the Naval Nuclear Propulsion Program also
calculated and are very small.  In addition, the cumulative impacts from transportation of
nuclear fuel over the 40-year period between 1995 and 2035 for each alternative have been 
The detailed results of these calculations are presented in Attachment A and summarized in
3.7.4. 
      The total exposure (from operations and transportation) to the general public from N
ECF operation would be approximately 6 person-rem.  This means that there would be less th
3 x 10-3 fatal cancers from these operations over the entire 40-year period evaluated.  Th
the maximally exposed off-site individual would be less than 1 millirem from 40 years of N
Site ECF operation.  The corresponding risk of a cancer fatality to the maximally exposed 
individual is 6.8 x 10-9 during his or her lifetime.  A worker at the Nevada Test Site ECF
meters from the facility would receive less than 2 millirem over 40 years of Nevada Test S
operation, which corresponds to a 7.2 x 10-7 risk of fatal cancer during the worker's life
exposures and cancer risks are as a result of ECF operations only.  The exposures and risk
corresponding to site-wide operations (including ECF) are discussed in Volume 1, Chapter 5
Analyses of hypothetical accidents which might occur as a result of these alternatives sho
risk of cancer fatalities is small.  The impacts associated with transportation of naval s
fuel for all of the alternatives considered would be similarly low. 
      Cumulative impacts due to radioactive waste generation are expected to be minimal. 
Approximately 425 cubic meters of low-level waste are expected to be generated annually by
Nevada ECF over the subject 40-year period.  This is not expected to affect the NTS waste
management program.  Very little transuranic waste or mixed waste and no high-level waste 
generated from Nevada ECF operations. 
      No contribution to cumulative impacts from accidents involving naval spent nuclear f
been included in the analyses presented in this Environmental Impact Statement because the
never been a nuclear reactor accident, criticality accident, transportation accident, or a
radioactivity which had a significant effect on the environment. 

5.6.16.2 Non-radiological Cumulative Impacts. The cumulative socioeconomic impacts 

associated with constructing and operating the Nevada ECF are expected to be minor.  The N
Test Site currently employs over 8,500 people.  In the past, no employment at the NTS has 
associated with naval spent nuclear fuel operations.  Nevada Test Site ECF operations woul
long-term employment for 500 people at the NTS.  The peak number of additional jobs create
NTS in any given year would be approximately 1050, which includes both construction and op
tions workers during the peak of the Nevada Test Site ECF construction effort.  Considerin
labor force in the region of influence is expected to reach 792,309 people by 2004, the ad
number of jobs added from the construction and operation of the Nevada Test Site ECF would
expected to have only a minor socioeconomic impact in the NTS area. 
      Construction and operation of the Nevada ECF are not expected to result in any disce
impacts relative to cumulative non-radiological emissions.  Construction of the ECF is suf
remote and removed from the nearest NTS boundaries such that concentrations of fugitive em
from construction would be well below applicable standards, as discussed in Section F.4 of
Attachment F.  Current operations at the Nevada Test Site are in compliance with Title 40,
Federal Regulations, Part 61, "National Emission Standards for Hazardous Air Pollutants." 
Cumulative air emissions would not threaten to exceed any applicable air quality requireme
regulation, either federal, state, or local in radiological and non-radiological categorie
      Minimal cumulative land use impacts would be expected to occur as a result of the co
tion of a new ECF.  The land that would be dedicated for this purpose is on existing feder
The use of this land would not result in the need for additional land to be added to the f
owned property in the foreseeable future.  The Nevada Test Site occupies an area of approx
3,500 square kilometers (1,350 square miles) of which only about 0.55% is developed.  No l
at the Nevada Test Site has been affected by past operations involving naval spent nuclear



Construction of the Nevada Test Site ECF would affect 30 acres of land.  This is less than
the total Nevada Test Site land area. 
      The cumulative impacts associated with non-radiological waste management are also ex
to be small.  The volume of hazardous waste produced by ECF has not been calculated; howev
considering the nature of the work associated with ECF, the amount of hazardous waste prod
would have a small effect on the cumulative impacts associated with this waste.  The volum
municipal solid wastes and sanitary wastes which would be generated is expected to be prop
the number of additional workers added, and this small incremental increase would not be d
The amount of non-radiological wastes generated would not introduce any changes to the sit
management practices and would not impose any additional stress on the capacity of on-site
waste disposal or treatment facilities.  Therefore, any cumulative impacts associated with
generation and disposal of additional wastes would be very small.  There are no current en
mental problems associated with these types of wastes. 

5.6.17 Unavoidable Adverse Effects 

      Construction of an ECF at NTS would directly affect about 30 acres of land area.  Th
loss of terrestrial habitat would be minimal. 
   
      Construction of the Nevada ECF would also generate liquid effluents, atmospheric emi
and solid wastes typical of those for construction of a major industrial facility.  All ef
emissions would be below applicable environmental requirements and would not be expected t
in any major adverse impacts. 
      During Nevada ECF operations, non-radioactive and non-hazardous solid waste and haza
solid waste would be generated in quantities similar to those discussed for the INEL.  Non
and non-hazardous solid waste would be disposed of in the NTS sanitary landfill.  Hazardou
would be contained at their point of generation and transported off-site to an approved di
facility.  The amount of hazardous waste generated by Nevada ECF operation would be small 
comparison to the amount of hazardous waste that is generated and currently in interim sto
NTS.  No discernible differences from normal hazardous waste management at the NTS would r
from this strategy. 
      During Nevada ECF operations, unavoidable radiation exposures would include occupati
exposures and exposures to the public from normal atmospheric emissions of radioactive mat
that would be minimal compared to criteria contained in 40CFR Part 61.92 and DOE Order 548
Sanitary waste and service waste liquid discharges would be below applicable environmental
standards.  Solid wastes generated during operations, including transuranic, low-level, ha
mixed wastes, would result in small increases in potential exposures to radioactive and ha
materials.  Freon emissions would result in a negligible increase in the risk of skin canc
will be used when available. 
      Construction and operation of the Nevada ECF would not require the use or consumptio
scarce resources.  Expected groundwater withdrawals during construction and operation woul
represent small incremental increases in the amount of water being withdrawn by ongoing NT
operations.  In general, the unavoidable adverse impacts would be few and limited, and non
been identified that would have a detectable effect on public health and safety.  The diff
impacts between the ECF alternative at the NTS and the other DOE sites (INEL, Savannah Riv
Hanford, Oak Ridge) is not discernible. 

5.6.18 Irreversible and Irretrievable Commitments of Resources 

      During operation of the Nevada ECF, additional fuel would be burned to supply steam 
heat.  The fuel is not in short supply.  The water to be used for the Nevada ECF would be 
from the groundwater aquifers.  No new water wells are expected to be required, and no obs
impacts have resulted from previous withdrawals.  Total consumption of water attributable 
pool operations and consumption of potable water by operating personnel would represent on
small percentage of the supply available by aquifer recharge. 
      The total cost of locating a new ECF at the Nevada Test Site is approximately $3.5 b
This cost represents the total cumulative cost over the 40-year period and includes constr
operation costs of the new ECF as well as the cost associated with shutting down the ECF a
Refer to Section 3.7 for a comparison of the total cumulative costs among alternatives. 
      As is the case with the ECF at INEL, construction and operation of the Nevada ECF wo
not require the use or consumption of scarce resources. 

5.7 RELATIONSHIP BETWEEN SHORT-TERM USE OF THE 



ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT 
OF LONG-TERM PRODUCTIVITY 
      Implementation of any of the alternatives for the Navy will commit and utilize some
environmental resources shortly after the implementation date.  In general, up to an addit
acres of land could be committed to support naval spent nuclear fuel management activities
be noted however that the land at the Naval Reactors Facility at the Idaho National Engine
Laboratory is already committed to this purpose and implementation of the Preferred Altern
would not require the commitment of any additional land.  The spent nuclear fuel managemen
activities are expected to require up to 2.5 million gallons of water per year and up to 1
megawatt-hours of electrical energy per year depending on the alternative selected.  As di
throughout this Appendix, the normal operations associated with naval spent nuclear fuel m
will result in some radioactive releases and releases of some toxic chemicals and other po
however, due to the types of operations involved and the stringent controls that would be 
these releases would be extremely small and would not affect long-term productivity of any
      Commitment of these resources is necessary to support long-term safe handling, stora
examination of naval spent nuclear fuel. 

5.8 POTENTIAL MITIGATION MEASURES 

      As stated earlier, all of the environmental impacts associated with implementation o
the alternatives would be small.  However, measures will be taken to reduce these small ef
lowest possible levels.  Consistent with existing Naval Nuclear Propulsion Program policie
historical practices, actions would be taken to prevent pollution, and to mitigate the imp
spent nuclear fuel management facility construction, operations and potential accidents.  
measures are summarized below; additional discussion is provided in Attachment F. 

5.8.1 Pollution Prevention 

      Extensive environmental control programs and procedures are in place at all naval si
order to minimize any environmental and public safety and health impacts that might result
radiological and non-radiological operations.  A summary of some of these controls is prov
following sections. 

5.8.1.1 Radiological Pollution Prevention Actions. The policy of the U.S. Navy is to reduce to 

the minimum practicable the amounts of radioactivity released to the environment.  This po
implemented at shipyards and prototype sites through procedures that are consistent with t
recommendations of the National Council on Radiation Protection and Measurements and the 
standards issued by the U.S. Environmental Protection Agency, International Commission on
Radiation Protection, International Atomic Energy Agency, National Academy of Science - Na
Research Council, U.S. Nuclear Regulatory Commission, and U.S. Department of Energy. 
      The principal source of radioactivity in liquid effluents is trace amounts of corros
products from reactor plant metal surfaces in contact with reactor cooling water.  Concent
radioactive fission products are normally not a consideration for waste disposal because t
products remain within spent nuclear fuel elements, which are not handled as waste.  Radio
liquids that are generated at shipyard and prototype sites are collected in containers, pr
remove most of the radioactivity, and reused rather than intentionally discharged to the e
      Radiological work facilities are designed to ensure that there are no appreciable di
radioactivity in airborne exhausts.  Radiological controls are exercised in radiological w
to preclude exposure of workers to airborne radioactivity exceeding limits specified in Ti
of Federal Regulations, Chapter 20.  These controls include performing work involving radi
materials inside plastic bags or glove boxes which are completely sealed off from the envi
Air exhausted from radiological work facilities is passed through high efficiency particul
which remove more than 99.9 percent of all particles from air, and is monitored during dis
verify the effectiveness of the control measures. 
      Sources of radiation are controlled at shipyards and prototypes.  Radiological work 
are designed to minimize radiation exposure to personnel who perform work in the facility 
ensure that exposure to personnel outside the facility is negligible.  Ambient radiation i
with sensitive devices outside the boundaries of areas where radiological work is performe
to confirm that radiological operations result in no measurable increase in exposure to th
public. 
      Shipyards and prototypes are not permitted to dispose of radioactive waste on their 
solid radioactive wastes are packaged in strong, tight containers, shielded as necessary, 



burial sites that are either licensed by the U.S. Nuclear Regulatory Commission or a state
agreement with the U.S. Nuclear Regulatory Commission or are authorized for radioactive wa
disposal by the U.S. Department of Energy.  The volume of waste that is generated and ship
minimized through use of work procedures that limit the amount of material that becomes co
ed during work on radioactive systems and reactor components.  Workers periodically receiv
specifically intended to help them minimize the production of radioactive waste. 
      Personnel who work with radioactive materials receive specific training regarding th
hazards associated with radioactive materials, the general and specific radiological aspec
she might encounter, and his or her responsibility to the Navy and the public for safe han
radioactive materials.  More details regarding the scope of this training are provided in 
Propulsion Program Reports NT-94-2 and NT-94-3 (NNPP 1994b and NNPP 1994c). 

5.8.1.2 Non-radiological Pollution Prevention Actions. Naval shipyards and prototype sites 

follow applicable federal, state, and local requirements for the prevention of release of 
cal pollutants to the environment.  Procedures are in place at each location that ensure t
at the shipyard or prototype comply with environmental requirements and that the operation
have an adverse effect on the workers, the public, and the environment. 
      Shipyards and prototype sites are subject to regulation under the Clean Air Act.  Al
follow Environmental Protection Agency, state, and local regulations regarding air polluti
prevention.  Permits are secured as required for operation of facilities which might emit 
toxic, or hazardous air pollutants.  Equipment is designed and operated in order to comply
National Emission Standards for Hazardous Air Pollutants and National Ambient Air Quality
Standards for the region.  Procedures are also in place at shipyard and prototype sites to
the facilities comply with federal, state, and local requirements regarding asbestos emiss
burning, vehicle emissions, and use of ozone depleting substances.  When appropriate, air 
are treated in order to achieve compliance with requirements and to ensure that the emissi
degrade ambient air quality. 
      Shipyard and prototype sites also must comply with the requirements of the Clean Wat
The Navy policy is to reduce or eliminate the need for wastewater treatment by minimizing 
eliminating pollutants at the source.  Permits are secured as required for all point sourc
navigable waters and corrective measures are taken to comply with the terms of these permi
cases where Publicly Owned Treatment Works are used for industrial wastewater discharges,
measures are taken by the site to ensure that the discharges are in accordance with federa
local requirements. 
      Each site has an active program for evaluating equipment and chemicals proposed for
purchase to minimize or eliminate environmental, safety, and health hazards.  These evalua
help to minimize the amount of hazardous waste that is generated by ensuring that the type
quantities of hazardous materials procured are kept to a minimum.  Each site has an active
investigate the replacement of toxic or hazardous materials with other materials and, when
substitutions are made in order to avoid the use of chemicals that would result in the gen
hazardous waste.  The procurement program includes approval by appropriate safety and heal
organizations at the site.  Hazardous wastes and other toxic substances, such as polychlor
biphenyls, are handled and disposed of in accordance with applicable Environmental Protect
Agency, state, and local requirements.  Personnel who handle hazardous materials, hazardou
and other potentially hazardous substances receive training regarding the specific hazards
materials that they are expected to handle and the methods for safely handling those mater
training is conducted in accordance with applicable requirements such as those mandated by
Occupational Safety and Health Administration, the Department of Transportation, and the E
mental Protection Agency.  Non-hazardous solid wastes are handled and disposed of in accor
with applicable federal, state, and local requirements.  When practicable and economically
materials are recycled or recovered. 
      Naval designs also consider the effects of the life-cycle of components, including t
disposal.  For example, stainless steel fittings are frequently used in equipment in place
bronze fittings, which contain lead, and which can allow lead to leach out of the metal al
Similarly, solvents chosen for naval work in recent years have been selected to avoid vola
substances and complex organic chemicals. 
      Contingency plans exist at shipyard and prototype sites to respond to all accidental
and hazardous substance (radiological and non-radiological) releases.  These plans have be
developed in accordance with the applicable federal, state, and local requirements and are
ensure that workers, the public, and the environment would be protected in the event of an
release. 

5.8.1.3 Prevention of Mixed Wastes. Mixing of radioactive and chemically hazardous materials 



is avoided; compounding the intrinsic hazards of radioactivity with the chemical hazards o
materials creates a complex regulatory and occupational safety and health situation that i
execution of the work.  For example, hazardous materials which could give rise to hazardou
listed under the Resource Conservation and Recovery Act (such as acetone) are precluded fr
radiological work.  Other materials such as alcohol are used instead.  The success of Prog
in avoiding the creation of mixed radioactive and hazardous waste is reflected by the fact
1993, Program sites, naval shipyards, and Program DOE laboratories and prototypes produced
than 30 m3 of mixed waste and hold a current inventory of less than 100 m3. 

5.8.2 Construction 

     In the event that implementation of an alternative requires construction of a new fac
location will be selected to avoid impacts on the cultural, archaeological, aesthetic, or 
resources of the area and to ensure that the rights and interests of Native American or Na
Hawaiian groups are not infringed.  Ecologically sensitive areas such as those in the vici
threatened or endangered species, and sites listed in the National Register of Historical 
be avoided. 
      If upon implementation of an alternative, it is determined that construction of a na
nuclear fuel management facility would appreciably impact some resources, then actions to 
those impacts would be taken.  These actions could include, but would not be necessarily l
items such as:  archaeological data collection prior to construction, education of workers
cultural resources and unauthorized artifact collection, involvement of Native Americans o
Hawaiians in the selection of a mitigation strategy, and memorandums of agreement between 
and concerned parties.  Preactivity surveys would be conducted to identify any plant or an
that could be affected.  As needed, mitigation measures and recovery plans would be develo
agencies such as the U.S. Fish and Wildlife Services and the Corps of Engineers would be c
The potential for soil erosion could be reduced through methods such as control of storm w
runoff, including sediment catch basins.  Fugitive dust emissions would be minimized by pe
wetting exposed soils.  Traffic concerns could be controlled by widening of roads and traf
management.  Workers in the construction environment would be protected by the use of hard
and ear plugs and other safety equipment as needed. 

5.8.3 Normal Operations 

     As has been the policy of the Naval Nuclear Propulsion Program, normal work practices
any naval spent nuclear fuel management facility would be designed to minimize releases an
therefore mitigate the impacts on the environment.  Releases as a result of normal operati
be minimized through a variety of measures, including:  closely controlling the generation
contaminated waste, using total containment devices for certain work that could result in 
release, filtering the ventilation exhaust from radiological facilities, and recycling and
used in contaminated systems.  All radiological workers at naval facilities are trained in
mitigation principles and in other methods of minimizing radiation exposure.  Mitigative m
the use of toxic or hazardous materials make use of administrative controls, training, and
equipment to provide personnel protection and emergency response.  For personnel protectio
controls involve safety review committees for planned activities that establish requiremen
permits and procedures, and the use of required clothing such as rubber boots, gloves, fac
and eye protection that mitigate the effects associated with use of toxic or hazardous mat
Procedures may also require provisions for positioning mitigative devices such as eyewash 
and emergency showers before work is allowed to commence.  All of the facilities being eva
would employ emergency response programs to mitigate impacts of potential toxic chemical a
to workers and the public. 

5.8.4 Accidents 

      Although a serious accident involving naval spent nuclear fuel is highly unlikely, e
plans are in place at all nuclear naval facilities to mitigate the impacts of a facility o
accident.  These plans include activation of emergency control organizations throughout th
Nuclear Propulsion Program to provide on-scene response as well as support for the on-scen
response team.  Realistic training exercises are conducted periodically to ensure that the
organizations maintain a high level of readiness, and to ensure that coordination and comm
lines with local authorities and other federal and state agencies are effective.  In addit
designed to resist corrosion and damage due to accident conditions; this rugged constructi
also have an important mitigative effect on the impacts of an accident involving naval spe



fuel. 
      Emergency response measures include provisions for immediate response to any emergen
any naval site, identification of the accident conditions, and communications with civil a
providing radiological data and recommendations for any appropriate protective actions.  I
of an accident involving radioactive or toxic materials, workers in the vicinity of the ac
promptly evacuate the immediate area.  This evacuation can typically be accomplished withi
of the accident and would reduce the hazard to workers. 
      For members of the general public residing at the site boundary and beyond, action w
taken to prevent the public from exceeding certain limits on exposure to radiation or othe
needed.  Individuals that reside or work on site, or those that may be traversing the site
would be evacuated from the affected area within 2 hours.  Security personnel and appropri
officials at all locations would oversee the removal of residents, workers, and travelers 
efficient manner.  Periodic training and evaluation of the emergency response personnel is
to ensure that correct actions are taken during an actual casualty.  Therefore, exposure o
workers, and travelers to any hazard, including the potential for ingestion and inhalation
nation, would be limited, as much as possible.  Upon stabilization of the situation, recov
remediation actions would be implemented as soon as practicable. 
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1. INTRODUCTION 

    The U.S. Department of Energy (DOE) is performing a DOE-wide programmatic 
evaluation of spent nuclear fuel (SNF) management alternatives in order to determine the 
appropriate means of managing existing and projected quantities of SNF from now until the 
2035.  At the same time, the DOE is performing a site-specific assessment of the Idaho Nat
Engineering Laboratory (INEL) in order to determine how to manage environmental restoratio
waste management, and SNF at the INEL.  Sites currently involved with the management of 
major fractions of DOE SNF (i.e., the Hanford Site, Savannah River Site, and INEL), altern
sites being analyzed for management of SNF (Oak Ridge Reservation and Nevada Test Site), a
sites involved with management of SNF from Naval Reactors are addressed in separate 
appendixes to this volume of the environmental impact statement (EIS). 
    This appendix addresses other DOE sites and locations which currently generate and 
manage small quantities of SNF.  These facilities are presently storing and/or generating,
cases, relatively small quantities of SNF which the DOE has taken title to, has possession
will take possession of at sometime in the future.  These facilities, referred to in this 
"originating sites," include the following: 
    -   DOE, University, and Other Research and Test Reactors 
        The following DOE facilities are addressed in this appendix: 
            Brookhaven National Laboratories 
            -   High Flux Beam Reactor 
            -   Brookhaven Medical Research Reactor 
            Los Alamos National Laboratory 
            -   Omega West Reactor 
            -   Chemistry-Metallurgy Research Facility 
            Sandia National Laboratories 
            -   Manzano Storage Structures 
            -   Annular Core Research Reactor 
            -   Sandia Pulse Reactor II and III and Critical Assembly 
            -   Hot Cell Facility 
            -   Special Nuclear Materials Storage Facility 
            Argonne National Laboratory - East 
            -   Alpha-Gamma Hot Cell 
            -   Chicago Pile 5 
        In addition, the DOE has title to SNF from university and other domestic research



        reactors.  These facilities are identified and data provided on both the quantity 
        spent fuel in storage and estimates of the future generation rate of SNF at these
        facilities.  However, rather than address each of these university and other resea
        reactor facilities individually, representative facilities will be used when addre
        specific topics related to facilities, the SNF, or projected environmental impacts
        associated with the various fuel management alternatives. 
    -   Commercial Power Reactor Fuels 
        The DOE has possession of 125 spent nuclear fuel assemblies and 20 complete or 
        sectioned spent nuclear fuel rods from various nuclear power plants that were to b
        used to support DOE-sponsored research and development programs.  This SNF is 
        currently in storage at either the West Valley Demonstration Project in West Valle
        New York, or the B&W Lynchburg Technology Center in Campbell County, Virginia. 
        In addition, according to the terms of a three-party agreement between the Public
        Services Company of Colorado, General Atomics, and the Atomic Energy Commission, 
        the DOE has a commitment to provide dry storage at the INEL for eight segments of
        Fort St. Vrain spent fuel (approximately 1,920 spent fuel elements).  Three segmen
        of this SNF have been shipped to the INEL; the other five are currently being stor
        at the Fort St. Vrain site. 
        The DOE also has possession of other commercial SNF, including that from the 
        Arkansas, Calvert Cliffs, Connecticut Yankee, Consolidated Edison, Cooper, Dresden
        H. B. Robinson, Monticello, Oconee, Peach Bottom, Point Beach, Quad Cities, Saxton
        Shippingport, Surry, and Three Mile Island reactors.  These represent very small 
        quantities of SNF and are currently stored at the Hanford Site, INEL, SRS, Naval 
        Reactor Facility at the INEL, or the ORR.  This commercial SNF is addressed in the
        corresponding appendix for each of these sites and is not discussed in detail in t
        appendix. 
        Spent nuclear fuel from commercial power reactors which is currently at commercial
        reactor sites will fall under the purview of the DOE's Office of Civilian Radioact
        Waste Management and is outside the scope of this EIS. 
    Although these facilities represent small sources of SNF, an evaluation has been condu
in order to consider the impacts at these originating sites along with the cumulative impa
management of all DOE SNF. 
    Of the five SNF management alternatives being evaluated (Volume 1, Chapter 3), only th
two alternatives that preclude the shipment of SNF (Alternative 1 - No Action and Alternat
- Decentralization) have a definable impact on the sites and facilities discussed in this 
Several facilities generating SNF have limited storage capacities, and/or the facility lic
the U.S. Nuclear Regulatory Commission (NRC) may limit the quantity of fuel permitted to b
stored onsite.  Implementation of the No Action Alternative could mean that some of the 
facilities with limited SNF storage capacity would have to shut down.  The impact on some
facilities would be the need to construct additional onsite SNF storage capacity in order 
continue safe operation.  Expansion of SNF storage capacity is only viable provided adequa
space and adequate funding are available and expansion is approved through the NRC licensi
process. 
    In the case of the West Valley Demonstration Project, the SNF is currently being store
accordance with the applicable DOE Orders.  Extended storage of SNF at this site would req
construction of a concrete pad for a dry storage facility.  However, the DOE has entered i
agreement with an agency of the State of New York to remove all SNF from the West Valley 
Demonstration Project.  An extension to the schedule for removal of SNF has been requested
DOE and the agreement with the state is being renegotiated. 
    The other alternatives, which involve the shipment of the SNF from the site at which i
generated to one or more DOE SNF interim storage facilities, reflect the current mode of S
management at the generating facilities.  Even though the selection of a site where SNF ma
transported and stored may be different than the current planning basis, shipment to a dif
location does not impact the facility or site at which the SNF is generated. 
    Section 2 of this appendix presents a description of SNF management at the originating
sites, including an overview of the types and inventories for SNF in three major categorie
test and experimental reactors; domestic research reactors; and nuclear power reactor spen
Section 3 presents summary descriptions of the potentially affected environments for the t
categories, and Section 4 describes the environmental consequences of SNF management 
alternatives at these sites.  Cumulative impacts are presented in Section 5, adverse impac
cannot be avoided in Section 6, and irreversible and irretrievable commitments in Section 

2. SNF MANAGEMENT AT ORIGINATING SITES 



2.1 Overview of SNF Types, Inventories, and Generation Rates 

    This appendix addresses the management of SNF at originating sites, defined as DOE tes
and experimental reactors, domestic research reactors, and certain nuclear power plant spe
fuels now in storage. Specific discussions of the various sites are provided in following 
        DOE experimental reactors and small-quantity storage: These reactors and SNF 
        storage facilities are located on DOE-owned sites, such as Brookhaven National 
        Laboratory, Los Alamos National Laboratory, and Sandia National Laboratories. 
        These sites host a variety of research and development or production activities, w
        may include test or experimental reactors and storage of small quantities of SNF, 
        different areas of the site. 
    -   Domestic research reactors: The greatest variations in site characteristics are th
        associated with research reactors. Most sites are at colleges or universities. How
        a few of them are sited at government and industrial facilities. 
    -   Nuclear power plant spent fuel: The SNF in this category is not located at current
        operating nuclear reactor facilities. The facilities housing the subject SNF are l
        at the following sites: 1) the former West Valley fuel reprocessing site, 2) the 
        shutdown Fort St. Vrain nuclear power plant site (currently undergoing 
        decommissioning), and 3) a commercial research laboratory (B&W Lynchburg 
        Technology Center) located on a large rural site. The DOE also has possession of 
        other commercial SNF, including that from the Arkansas, Calvert Cliffs, Connecticu
        Yankee, Consolidated Edison, Cooper, Dresden H. B. Robinson, Monticello, Oconee, 
        Peach Bottom, Point Beach, Quad Cities, Saxton, Shippingport, Surry, and Three Mil
        Island reactors. These represent very small quantities of SNF and are currently st
        at the Hanford Site, INE~ SRS, Naval Reactors Facility at the INEl, or the ORR. 
        This commercial SNF is addressed in the corresponding appendix for each of these 
        sites and is not discussed further in this appendix. 
    The SNFs addressed in this appendix are of varying sizes and design configurations. In
general, nuclear fuel consists of an assembly of structural components, such as plates or 
rods, containing fissionable material. The fuel may be in the form of metal or a compound 
oxide, carbide, nitride) and may vary in the degree of enrichment of the uranium -235 isot
The structural materials may be aluminum, stainless steel, zirconium alloy, or other mater
as ceramics. They form a barrier isolating the fuel (and fission products) from the reacto
coolant or storage facility environment as well as providing structural support for mainta
geometry of the fuel. The components are arranged into a specific geometric configuration
determined by the type of reactor and desired performance. This assembly of fuel-bearing 
components is referred to as a "fuel element" (also referred to in the nuclear industry as
assembly). 
    For each of the major facility categories, the following subsections provide details o
quantities of SNF currently in storage and the quantities of additional SNF expected to be
produced by the end of the year 2035. 

2.1.1 DOE Experimental Reactors and Small-Quantity Storage 

    The Brookhaven National Laboratory, Los Alamos National Laboratory, and Sandia 
National Laboratories use test and experimental reactors for research and for small-scale
production of medical and other specific isotopes. In addition, small quantities of SNF ar
currently in storage at these sites as well as at Argonne National Laboratory - East. The 
of SNF generated by these facilities, the amount expected to be generated through the year
and accommodations being undertaken at the present time to store the SNF located at these
facilities are discussed in the following sections. 

2.1.1.1 Brookhaven National Laboratory. 

2.1.1.2.1 High Flux Seam Reactor-By mid-1995 there are projected to be 937 

High Flux Beam Reactor elements (0. 
241 MmlIM) in the reactor or in onsite wet storage. A 
total of 5,600 additional SNF elements (1.498 MThM) are predicted to be produced if the 
reactor continues operation through the year 2035 (Wichmann 1995a). 

2.1.1.2.2 Brookhaven Medical Research Reactor-The Brookhaven Medical



Research Reactor is operating at the present time and has 36 elements (0. 
0034 MTHM) in the 
rcactor or in onsite wet storage. Thirty-two additional SNF elements (0.0028 MTHM) are 
expected to be produced by the year 2035 (Wichmann 1995a). 

2.1.1.2 Los Alamos National Laboratory. 

2.1.1.2.1 Omega West Reactor-The Omega West Reactor has been permanently 

shut down. 
This reactor is being decommissioned. There are no elements in the reactor, and all 
of the 86 elements (0.014 MTHM) are in temporary dry storage at the Chemistry and Metallur
Research Complex (Wichmann 1 995a). 
    Additional reactor sites and critical facilities that are part of the los Alamos Natio
Laboratory are listed below. Each contains some radioactive and fissionable materials but 
not routinely produce SNF (ANS 1988): 
        Big Ten Critical Assembly 
    -   Fast Burst Reactor - GODWA 
    -   Fast Burst Reactor - SKUA 
    -   Flattop Critical Assembly 
    -   General Purpose Critical Assembly - COMET 
    -   General Purpose Critical Assembly - HONEYCOMB 
    -   General Purpose Critical Assembly - PLANET 
    -   General Purpose Critical Assembly - VENUS 
    -   General Purpose Critical Assembly Machine 
    -   Solution High Energy Burst Assembly 

2.1.1.3 Sandla National Laboratories. The Sandia National Laboratory reactors operate 

as needed on a low duty cycle, so the fission product inventories remain low and the fuel 
lasts for the life of the reactor, eliminating routine generation of spent fuel. Hence, ex
few broken plates that are in storage, the SNF at Sandia National Laboratories is still in
the reactors (DOE 1993d). 
    The Sandia National Laboratories contain five SNF storage facilities: the Manzano Stor
Structures, the Annular Core Research Reactor Facility, the Sandia Pulse Reactor Facility,
Hot Cell Facility, and the Special Nuclear Materials storage facility (DOE 1993b). 

2.1.1.3.1 Manrano Storage Structures-The Manzano Storage Structures are 

reinforced concrete bunkers located in the southeast portion of Kirtland Air Force Base. 
Until 
recently, when Sandia National Laboratories took responsibility for the site, the Manzano
facilities were operated and maintained by the Department of Defense. The Sandia National
Laboratories currently use four structures for dry storage of reactor-irradiated nuclear m
(DOE 1993b). There is a total of 0.025 metric tons of heavy metal (MTHM) of SNF in storage
at this facility (Wichmann 1995a). 

2.1.1.3.2 Annular Core Research Reactor-The Annular Core Research Reactor is 

a pool-type research reactor capable of steady-state, pulse, and tailored transient operat
The 
Annular Core Research Reactor facility includes the reactor pool, one safe, and eight dry 
storage vaults, all located in the high-bay of Building 6588. The eight storage vaults on 
bay floor are used to securely store irradiated experiments containing a variety of nuclea
materials, but principally U-235. Materials from only three experiments containing reactor
irradiated nuclear materials are stored at the Annular Core Research Reactor (DOE 1993b).
There are a total of 438 elements plus uranium from three experiments (for a total of 
0.04MTHM) in use or storage at these facilities (Wichmann 1995a). 
    In addition, DOE is considering using the Annular Core Research Reactor for production
molybdenum-99. If the molybdenum -99 production mission is assigned to the Annular Core 
Research Reactor, the current reactor fuel would likely be removed and would need to be st
at the start of, or within a few years of starting, operation (SNL 1994). 



2.1.1.3.3 Sandia Pulse Reactor Hand HI, and Critical Assembly- Three reactors 

are in operation at the Sandia Pulse Reactor facility: Sandia Pulse Reactor II and Sandia 
Reactor III are unmoderated, fast-burst reactors capable of pulsed and steady-state operat
The Critical Assembly is a small, water-moderated reactor used to perform measurements of 
reactor parameters to benchmark the computer calculations and thereby refine the designs f
planned space propulsion reactor. The yard storage holes are 19 stainless-steel types loca
corner of the Sandia Pulse Reactor compound. These tubes are surrounded by a high-density
concrete monolith. The yard holes are used to securely store irradiated experiments contai
variety of nuclear materials, but principally U-235. All of the materials remain in their 
containers, some of which consist of double containment. At the Special Nuclear Material d
storage facility, Sandia National Laboratories stores previously failed fuel elements from
Pulse Reactor II and elements from experiments that have been exposed to short irradiation
periods (DOE 1993b). There are a total of 43 elements (with a total of 0.37 MTHM) of SNF i
use or storage at these facilities (Wichmann 1995a). 
    Future plans include bringing on-line an additional pulse reactor named Sandia Pulse 
Reactor IlIM. With this new reactor, a total of three pulse reactors would be located at S
National Laboratories' Technical Area V. 

2.1.1.3.4 Hot Cell Facilty-The Hot Cell Facility at Sandia National Laboratories is 

a nonreactor nuclear facility housed in Building 6580 in Technical Area V. 
Research programs 
at Sandia National Laboratories--material studies, fuel studies, and safety studies.-requi
experiments containing radioactive materials be assembled and/or disassembled, samples 
prepared, and microscopic and chemical analyses performed. The principal storage facility 
the Hot Cell Facility is Room 108, which is a heavily shielded room used previously as a 
preparation room next to the irradiation room of the Sandia Engineering Reactor, which has
been defueled. There are a series of 13 storage holes under the Hot Cell Facility Monorail
are available to store irradiated material coming into or out of the Hot Cell Facility. On
the holes is currently in use. The other areas of the Hot Cell Facility are used for stori
amounts of material (DOE 1993b) There is a total of 0.009 MTHM of SNF in storage at this 
facility (Wichmann 1995a). 

2.1.1.4 Argonne National Laboratory - East. The Alpha-Gamma Hot Cell Facility, 

operated by the Materials Science Division, consists of a concrete-shielded, low-flow iner
atmosphere complex that was designed for the examination of irradiated plutonium fuel 
assemblies and related hardware (DOE 1993d). There are a total of four units of Experiment
Breeder Reactor fuel, one canister containing remnants of commercial SNF, and 16 SNF 
elements from Oak Ridge (For a total of 0.081 MTHM) in storage (Wichmann 1995a). 
    The Chicago Pile 5 Building houses a heavy-water, moderated reactor whose fuel has bee
removed and shipped offsite. Currently, the Chicago Pile S is in the process of being 
decontaminated and decommissioned and contains only two highly enriched uranium target (i.
converter) elements (DOE 1993d). 

2.1.2 Domestic Licensed Research Reactors 

    Table 2.1-1 identifies 57 non-DOE facilities representing domestic, licensed, small 
generators of SNF (NRC 1993a; ANS 1988). They include training, research, and test reactor
universities, commercial establishments, and several government installations; all but one
(McClellan Air Force Base) have been licensed by the NRC. Although they are not DOE 
Facilities, DOE has title to the SNF and has the responsibility for interim storage and ul
disposition. 
    In order to assess their SNF management capabilities, these 57 facilities have been 
identified as belonging to one of three categories. These categories identify the key 
characteristics of a facility relevant to the assessment of DOE-postulated SNF alternative
three categories are: 
        Category 1 - Facilities that have limited onsite storage capacity compared to the
        amount of SNF projected to be generated at their facility by the year 2035 
        Category 2 - Facilities that do not routinely generate additional SNF 
        Category 3 - Facilities that no longer possess SNF onsite. 
The category for each facility is identified in Table 2.1-1. 



Table 2.1-1.  Domestic non-DOE research reactors.  
Licensee                                                   
location                Reactor type    NRC Docket no.   Category  
Aerotest                TRIGA (Indus)    50-228          2  
San Ramon, CA 
Arkansas Tech Univ.     TRIGA            50-606          2  
Russellville, AR          
Armed Forces            TRIGA            50-170          2  
   Radiobiology Research  
   Institute (AFRRI)  
Bethesda, MD 
Brigham Young Univ.     L-77             50-262          3  
Provo, UT 
Catholic University     AGN-201          50-77           3  
Washington, DC 
Cintichem, Inc.         Pool             50-54           3  
Tuxedo, NY 
Cornell University      TRIGA            50-157          2  
Ithaca, NY 
Cornell University      ZPR              50-97           2  
Ithaca, NY 
Dow Chemical Company    TRIGA            50-264          2  
Midland, MI 
General Atomics         TRIGA Mark I     50-89           2  
San Diego, CA 
General Atomics         TRIGA Mark F     50-163          2  
San Diego, CA 
General Electric Co.    NTR              50-73           1  
Pleasanton, CA 
Georgia Institute of    Research HW      50-160          2  
   Technology  
Atlanta, GA 
Idaho State University  AGN-201          50-284          2  
Pocatello, ID 
Iowa State University   MTR-10 Pool      50-116          2  
Ames, IA 
Kansas State University TRIGA            50-188          1  
Manhattan, KS 
Licensee                                                       
location                Reactor type        NRC Docket no.   Category  
McClellan Air Force Base  SNRS               None            2  
McClellan, CA 
Manhattan College       Tank-ZPR             50-199          2  
Riverdale, NY 
Massachusetts Institute   HW                 50-20           1  
Research of Technology  
Cambridge, MA 
N.S. Savannah           PWR                  50-238          3  
Mount Pleasant, SC 
NASA Plum Brook         NASA Tr. Tank        50-185          3  
Sandusky, OH              
National Institute of   Test                 50-184          1  
   Standards and  
   Technology (NIST)  
Gaithersburg, MD 
North Carolina State U. Pulstar              50-297          2  
Raleigh, NC 
Ohio State University   Pool                 50-150          2  
Columbus, OH 
Oregon State University TRIGA                50-243          2  
Corvallis, OR 
Penn State University   TRIGA                50-5            2  
University Park, PA 
Purdue University       Lockheed             50-182          2  
West Lafayette, IN 



Reed College            TRIGA                50-288          2  
Portland, OR 
Rensselaer Polytechnic  Critical Assembly    50-225          2  
   Institute  
Troy, NY 
Rhode Island Atomic     Pool                 50-193          1  
   Energy Commission  
Narragansett, RI 
State Univ. of New York Pulstar              50-57           1  
   Buffalo  
Buffalo, NY 
Texas A&M University    AGN-201              50-59           2  
College Station, TX 
Texas A&M University    TRIGA                50-128          1  
College Station, TX 
U.S. Geological Survey  TRIGA                50-274          1  
Denver, CO 
University of Arizona   TRIGA                50-113          2  
Tucson, AZ 
University of CaliforniaTRIGA                50-224          3  
   at Berkeley  
Berkeley, CA 
University of CaliforniaTRIGA                50-326          2  
   at Irvine  
Irvine, CA 
University of CaliforniaEducator             50-142          3  
   at Los Angeles  
Los Angeles, CA 
University of Florida   Argonaut             50-83           2  
Gainesville, FL 
University of Illinois  LOPRA                50-356          1  
Urbana, IL 
University of Kansas    Lockheed             50-148          3  
Lawrence, KS 
University of Maryland  TRIGA                50-166          2  
College Park, MD 
University of Mass.     GE Pool              50-223          2  
   at Lowell  
Lowell, MA 
University of Michigan  Pool                 50-2            1  
Ann Arbor, MI 
University of Missouri  Tank                 50-186          1  
   Columbia  
Columbia, MO 
University of Missouri  Pool                 50-123          2  
  Rolla  
Rolla, MO 
University of New       AGN-201              50-252          2  
   Mexico  
Albuquerque, NM 
University of Texas     TRIGA-Mark II        50-602          2  
Austin, TX 
University of Utah      TRIGA                50-407          2  
Salt Lake City, UT 
University of Virginia  Pool                 50-62           1  
Charlottesville, VA 
University of WashingtonArgonaut             50-139          3  
Seattle, WA 
University of Wisconsin TRIGA                50-156          2  
Madison, WI 
Veterans Admin. Medical TRIGA                50-131          2  
   Center  
Omaha, NE 
Washington State U.     TRIGA                50-27           2  
Pullman, WA 



Watertown Army          Pool                 50-47           3  
   Materials Research  
   Reactor  
Watertown, MA 
Westinghouse Zion       W Tank               50-22           3  
   Training Reactor  
Pittsburgh, PA 
Worcester Polytechnic   Pool                 50-134          2  
   Institute  
Worcester, MA 
                                                                 

2.1.2.1 Reactors with Limited Storage Capacity. The sites in Category I have limited 

storage capacity when compared to the amount of SNF that is projected to be generated by 2
Table 2.1-2 lists the projected inventory as of June 1, 1995 with the corresponding MTHM a
each of the Category 1 sites. Assuming continuing operation of each reactor, the projected
amount of additional SNF that would be generated through 2035 is also provided in Table 2.
    To reduce the risk of theft or diversion of highly enriched uranium fuel and the 
consequences to public health, safety, and the environment from such theft or diversion, t
has imposed limitations on the use of highly enriched uranium fuel in domestic nonpower 
reactors. Unless the NRC has determined that the nonpower reactor has a unique purpose 
requiring the use of high enriched uranium fuel, each licensee will replace all highly enr
uranium fuel in its possession with available low enriched uranium fuel acceptable to the
Commission. If federal government funding for conversion is not available, the conversion 
high enriched uranium fuel to low enriched uranium fuel may be deferred on an annual basis
number of domestic research reactors are in the process of converting from highly enriched
uranium fuel to low enriched uranium fuel. 

2.1.2.2 Reactors with Sufficient Storage Capacity. Licensed domestic research reactor 

sites with sufficient SNF storage capacity are listed in Table 2.1-3. These Category 2 sit
operating facilities with low fuel burnup rates, where the amount of SNF generated is not
expected to exceed the current onsite storage capacity. Some Category 2 sites are also 
converting from highly enriched uranium fuel to low enriched uranium fuel but have suffici
capacity to store this additional SNF onsite. 
    The projected inventory at each reactor site as of June 1, 1995 and the corresponding
MTHM are presented in Table 2.1-3. The amount of SNF that is projected to be generated 
through the year 2035 is also listed in Table 2.1-3. 

2.1.2.3 Reactors without SNF Onsite. The licensed domestic research reactors that are 

no longer operating and have shipped all SNF offsite are identified as Category 3 in Table
These sites either have been decommissioned or are in the process of decommissioning. Some
the facilities have been decontaminated, although they may not have been completely disman
Table 2.1-2.  Category 1 projected SNF inventories.    
Licensee             Inventory                       Future increases  
location             as of June 1, 1995              through 2035  
                     Elements             MTHM       Elements           MTHM  
Kansas State         107                  0.020      140                0.027  
University 
Manhattan, KS 
Massachusetts        66                   0.021      480                0.150  
Institute of Technology  
Cambridge, MA 
National Institute   186                  0.04       1,160              0.300  
of Standards and  
Technology  
Gaithersburg, MD 
Rhode Island         57                   0.030      160                0.222  
   Atomic Energy     
   Commission  
Narragansett, RI 



State University of  25                   0.493      5                  0.100  
   New York - Buffalo  
Buffalo, NY 
Texas A&M (TRIGA)    186                  0.030      378                0.060  
College Station, TX 
U.S. Geological      161                  0.032      39                 0.010  
Survey 
Denver, CO 
University of        198                  0.037      313                0.59  
Illinois 
Urbana, IL 
University of        103                  0.072      480                0.400  
Michigan 
Ann Arbor, MI 
University of        82                   0.055      1,040              0.700  
Missouri 
Columbia, MO 
University of        65                   0.066      60                 0.210  
Virginia 
Charlottesville, VA 
  
  
a.  Source:  Wichmann 1995a.  
Note: Projected inventory as of June 1, 1995 is 0.896 MTHM.  
   Projected additional SNF generated through 2035 is 2.769 MTHM. 
Table 2.1-3.  Category 2 projected SNF inventories.    
Licensee                                               Inventory                        Fu
location                                               as of June 1, 1995               th
                                                       Elements             MTHM        El
Aerotest                                               91                   0.015       0 
San Ramon, CA 
Arkansas Tech. Univ.                                   0                    0           0 
Russellville, AR 
Armed Forces Radiobiology                              95                   0.018       0 
Research Institute  
Bethesda, MD 
Cornell University (TRIGA)                             123                  0.023       77
Ithaca, NY 
Cornell University (ZPR)                               814d                 1.7d        0 
Ithaca, NY 
Dow Chemical Company                                   78                   0.014       0 
Midland, MI 
General Atomicsc                                       263                  0.058       20
San Diego, CA 
GE Nuclear Test Reactor                                8                    0.008       0 
Plesanton, CA 
Georgia Institute of Technology                        50                   0.030       12
Atlanta, GA 
Idaho State University                                 9d                   0.011d      0 
Pocatello, ID 
Iowa State University                                  27                   0.024       0 
Ames, IA 
McClellan Air Force Base                               90                   0.015       0 
McClellan, CA 
Manhattan College                                      17d                  0.019d       0
Riverdale, NY 
North Carolina State U.                                34                   0.428       25
Raleigh, NC 
Ohio State University                                  24                   0.021       0 
Columbus, OH                                           and  
                                                        638b  
Oregon State University                                96                   0.017       96
Corvallis, OR 
Pennsylvania State Univ.                               175                  0.041       40
University Park, PA 



Purdue University                                      13                   0.002       13
West Lafayette, IN 
Reed College                                           67                   0.013        0
Portland, OR                                                                              
Rensselaer Polytechnic Instituteb                      597d                 0.388d      0 
Troy, NY 
Licensee                    Inventory                        Future increase   
location                    as of June 1, 1995               through 2035  
                            Elements             MTHM        Elements           MTHM  
Texas A&M - AGN-201         9                    0.011       0                  0  
College Station, TX 
University of Arizona       97                   0.081       8                  0.0015  
Tucson, AZ 
University of California    113                  0.021       0                  0  
Irvine 
Irvine, CA 
University of Florida       23                   0.04        22                 0.172  
Gainesville, FL 
University of Maryland      93                   0.016       93                 0.016  
College Park, MD 
University of Mass. Lowell  26                   0.004       26                 0.100  
Lowell, MA 
University of Missouri      56                   0.269       0                  0  
Rolla, MO 
University of New Mexico    9d                   0.004d      0                  0  
Albuquerque, NM 
University of Texas         154                  0.029       0                  0  
Austin, TX 
University of Utah          139                  0.026       0                  0  
Salt Lake City, UT 
University of Wisconsin     228                  0.039       0                  0  
Madison, WI 
Veterans Admin. Medical     56                   0.001       0                  0  
Center  
Omaha, NE 
Washington State Univ.      215                  0.037       112                0.051  
Pullman, WA 
Worcester Polytechnic      27e                  0.022       0                  0  
Institute 
Worcester, MA 
  
  
a.  Source:  Wichmann 1995a and Wichmann 1995b.  
  
b.  Fuel pins, not reactor assemblies.  
  
c.  Reactor scheduled to shut down in 1998.  
  
d.  Contact-handled fuel/targets (i.e., with radiation levels low enough to permit handlin
    shielding or remote operations), even though slightly irradiated, are not included as 
Note:    The projected inventory as of June 1, 1995 is expected to be 1.323 MTHM and the 
         approximate total for the additional SNF projected to be generated through 2035 i
         MTHM.  Numbers may not sum due to rounding. 
The SNF that originated at these sites has either been reprocessed or is stored and accoun
at DOE storage facilities. 

2.1.3 Nuclear Power Plant Spent Nuclear Fuel 

    This subsection addresses spent nuclear power plant fuel that DOE has possession of or
take possession of sometime in the future. Currently this fuel is in storage at one of thr
the West Valley Demonstration Project, the Fort St. Vrain nuclear power plant site, and th
B&W Lynchburg Technology Center in Lynchburg, Virginia. In all cases, no new additional SN
is being or will be added to existing SNF inventories. 



2.1.3.1 West Valley Demonstration Project. The West Valley Demonstration~ Project is 

located on the site of the first U.S. commercial nuclear fuel reprocessing plant, which wa
operated by Nuclear Fuel Services, Inc., until 1972 (WVNS 1994). 
    Nuclear Fuel Services, Inc., shut down the reprocessing facility in 1972 in order to 
implement modifications for the purpose of increasing the facility's capacity. From 1973 t
Nuclear Fuel Services, Inc., continued to accept a total of 750 SNF elements. However, in 
it withdrew from the reprocessing business (WVNS 1994). 
    In 1980 Congress enacted Public Law 96-368, the West Valley Demonstration Project Act.
The act directed the DOE to develop and demonstrate the technology for solidifying high-le
waste in storage at the West Valley Demonstration Project so that this waste would be suit
for transportation to and long-term disposal in a federal repository (wvNS 1994). 
    The owners of the 750 SNF elements still in storage at the West Valley facility fuel s
pool were informed in 1981 that they would have to take back their SNF. By 1986, 625 of th
elements had been returned to their respective owners; then, however, DOE took possession 
the remaining 125 SNF elements (26.65 MTHM) under an agreement with Nuclear Fuel Services,
Inc. The DOE was to use these 125 elements to demonstrate the safe transportation and long
term storage of SNF in a dual-purpose cask. These 125 SNF elements are included in this EI
(Wichmann 1995a). 

2.1.3.2 Fon St. Vrain. Fort St. Vrain, a 330 MWe (Megawatt electric) high-temperature 

gas-cooled reactor power plant, went into operation in January 1979 and teriminated commer
operation in August 1989. It is currently undergoing decommissioning (FSV 1990a; NRC 1991a
    Prior to August 1989 a three-party agreement was reached between the Public Services 
Company of Colorado (the owner of Fort St. Vrain), General Atomics (the reactor developer)
and the DOE that called for the DOE to take possession of eight segments of approximately 
SNF elements each of SNF from the Fort St. Vrain for dry storage at the INEL. SNF from the
Fort St. Vrain had been shipped to the INEL when a court action was initiated by the state
Idaho to stop any additional shipment of SNF to INEL. 
    In an effort to facilitate the continued decommissioning of the Fort St. Vrain station
Public Services Company of Colorado has decided to store the Fort St. Vrain's SNF in a mod
vault dry storage system, which is a reinforced concrete and sheathed steel frame building
on the Fort St. Vrain site immediately adjacent to but outside the fence around the Fort S
Vrain site. The modular vault dry storage system, designed to house 1,482 high-temperature
cooled reactor SNF elements, 6 neutron source elements, and 37 keyed top reflector element
became operational in late 1991 (FSV 1990a). There are 1,464 elements (16 MTHM) currently
in storage in the modular vault dry storage system (Wichmann 1995a). 

2.1.3.3 B&W Lynchburg. The B&W facility in Lynchburg, Virginia, is engaged in 

research and development on uranium fuels and the overall fuel cycle, and in the examinati
and testing of irradiated fuels (NRC 1987). 
    B&W Lynchburg currently has in storage at its facility 0.044 MTHM of SNF stored in 15
cannisters (Wichmann 1995a) consisting of 3 full.length fuel rods, 17 sectioned fuel rods,
small quantity of fuel debris from Three Mile Island 2. All of this SNF material is in the
possession of the DOE and was provided to B&W under a DOE contract for Fuel Performance 
Improvements Programs. None of the activities ongoing at B&W Lynchburg could result in the
generation of additional SNF for which the DOE has responsibility, since the facility's th
reactors have been decommissioned (Wright 1993; ANS 1988). 

2.2 Spent Nuclear Fuel Management Program Plans and Alternatives 

    The plans for management of SNF at originating sites, including generating and storage
sites, or facilities generating small annual quantities of SNF, were determined by conduct
survey of the NRC licensees and others operating these sites. These plans, as they are pro
to be affected by the alternatives being assessed in this EIS, are presented in this secti
    Availability of onsite SNF storage capacity is the primary consequence of DOE SNF 
management decisions for all originating sites. Of the five DOE SNF management alternative
only Alternative 1 (No Action - no SNF transportation) may not have been addressed under t
NRC licensing process for an individual SNF originating site. DOE management plans for the
alternatives which involve SNF transportation- would not affect the originating sites. The
management plans at the DOE facilities to which the SNF may be shipped are addressed in th



sections of this EIS dealing with those DOE facilities. The alternate plans with regard to
transportation are analyzed in Appendix I to Volume 1. Accordingly, the next few subsectio
will focus primarily on the No Action Alternative and describe general information on SNF
produced at the originating sites, including non-DOE facilities storing SNF. 

2.2.1 No Action 

    The No Action Alternative is intended to evaluate the impact of storage of SNF at the
current storage and originating sites. This means that all facilities which are generating
SNF and intend to ship SNF to a DOE facility would maintain their SNF onsite. If the SNF-
originating site has adequate storage capacity, operations at the site would continue with
change of plans. If SNF storage capacity is inadequate, new plans, including expansion of 
capacity or decreasing the rate of fuel burn-up, would have to be considered. Possible SNF
management plans are discussed more specifically in the following subsections. 
    Of the total of approximately 2,700 MThM of SNF estimated as the total DOE inventory 
by 2035, approximately 51 MTHM of SNF is associated with the facilities addressed in this
appendix (Wichmann 1995a). 

2.2.1.1 DOE Experimental Reactors and Small Quantity Storage. There is insufficient 

onsite storage capacity at the High Flux Beam Reactor at Brookhaven National Laboratory to
store all of the SNF projected to be generated through the year 2035. If SNF shipments are
made to another DOE storage facility, at the current rate of generation the remaining onsi
storage space would be depleted in January 1996. There is a plan to install a storage rack
existing wet storage facility that would add space for 162 elements. Even with this rack, 
space would be depleted in 1998. If SNF could not be shipped by that time, the arrangement
existing racks could be modified to provide additional space. There are no plans to shut d
the reactor in the near future (Carelli 1993). 

2.2.1.2 Domestic Research Reactors. Based on current projections, the onsite storage 

capacity of 11 of the 45 domestic research reactors would be exhausted before the year 203
the No Action Alternative were to be implemented. All 11 of these facilities have been 
identified as Category 1. 
    Several of the facilities in Category 1 have indicated that they would consider variou
options of increasing storage capacity if the No Action Alternative were to be implemented
would consider reracking, one would consider expanding dry storage within the reactor buil
three would consider expanding wet storage within the reactor building, and one would cons
adding 200 square feet (18.6 square meters) of wet storage area outside the reactor buildi
    Any previously planned expansion of onsite SNF storage capacity at individual odginati
facilities is addressed in site-specific NRC environmental assessments and thus is not con
to be a consequence of the proposed actions under this ElS. The facilities that are alread
planning to expand their SNF storage capacity include the Massachusetts Institute of Techn
and the National Institute of Standards and Technology. 
    At one of these facilities the expanded storage capacity is projected to be adequate t
the year 2005. However, without SNF transportation through the year 2035, none of the faci
would have adequate storage capacity. One of the facilities in Category 1 has offloaded it
enriched uranium fuel and would consider reracking but might elect to shut down in 2001 
because of a lack of wet storage capacity (Jentz 1993). 
    All 34 facilities identified as Category 2 have sufficient SNF storage capacity onsite
accommodate any of the DOE SNF alternatives. Two facilities may elect to shut down before
the year 2005: one because it may not renew its license; the other because, without transf
SNF offsite, it might not meet licensing limits on possession of uranium-235 after convers
highly enriched uranium fuel to low enriched uranium fuel. One facility, which expects to 
from highly enriched uranium fuel to low enriched uranium fuel, might elect to shut down i
year 2005 if no offsite transportation were available, unless it can expand its SNF wet st
capacity. A few facilities have indicated that they will appeal the NRC-required conversio
highly enriched uranium fuel to low enriched uranium fuel if no oflsite transportation is 
Although several Category 2 facilities can operate practically indefinitely without refuel
questionable how many of them would operate as planned if there were no SNF transportation
through the year 2035. Many research reactors operate with variable core loadings, storing
reusing partially depleted fuel elements as well as adding new fuel to the reactor (Jentz 



2.2.1.3 Nuclear Power Plant Spent Nuclear Fuel. The No Action Alternative 

necessitating extended interim onsite storage of SNF would require a revision of the SNF 
management program at the West Valley Demonstration Project. The need to revise this 
program is a result of the following (DOE 1993b): 
        The West Valley fuel pool is almost 30 years old and does not meet current DOE 
        design criteria. 
        The pool is single-walled, unlined, and lacks the capability for leak detection, t
        presenting the potential for an undetected release to the environment. 
        Continued storage of fuel onsite would interfere with and for some areas prevent t
        ongoing decontamination and decommissioning activities at the West Valley 
        Demonstration Project facility from proceeding as planned. 
    The management of SNF at the West Valley Demonstration Project is to continue the use
of the existing spent fuel pool with no modifications. 
    Loss of access to the INEL for storage of its SNF has already resulted in the construc
new onsite SNF storage at Fort St. Vrain. However, under this alternative Public Service 
Company of Colorado would not achieve its goal of becoming free of radioactive materials b
1998 under this option. 
    Adequate storage capacity exists and the storage facilities are in adequate condition 
B&W Lynchburg Technology Center (DOE 1993b). 

2.2.2 Decentralization 

    Alternative 2, Decentralization, is similar to the No Action Alternative except that l
offsite shipments are permitted as required to allow continued operation of the given faci
Decentralization is not expected to impose additional requirements for storing SNF at the
facilities included in this appendix above those already identified under the No Action 
Alternative. Planning at the sites receiving SNF shipments that would be allowed under thi
alternative is addressed in Appendixes A, B, and C. Intersite transportation impacts are a
in Appendix I to Volume 1. 

2.2.2.1 DOE Experimental Reactors and Smell Ouantity &orage. Compared to the 

restrictions imposed under the No Action Alternative, Decentralization does not change the
management plans at these DOE experimental reactors and small.quantity storage facilities.

2.2.2.2 Domestic Research Reactors. The Decentralization Alternative is similar to the 

No Action Alternative, except that limited offsite shipments are permitted as required to 
continued operation of the given facility. Under this alternative, the domestic research r
are allowed to return to DOE any SNF in excess of their current onsite storage capacity. 
Additional storage capacity would be not be required at these originating facilities. Ther
decentralization does not affect existing SNF management plans at university research reac
other facilities in the domestic research reactor group, except for possible rerouting of 
shipments to INEL or Savannah River Site. 

2.2.2.3 Nuclear Power Plant Spent Nuclear Fuel. The Decentralization Alternative is 

similar to the No Action Alternative, except that limited offsite shipments are permitted 
required to allow continued operation of the given facility. The three facilities being ad
this subsection are only storing SNF and do not generate additional SNF. Because SNF would
not be shipped offsite, SNF remaining at the site could interfere with the planned 
decontamination and decommissioning operations at West Valley Demonstration Project. Under
this option, Public Service Company of Colorado would not achieve its goal of becoming fre
radioactive material by 1998. 

2.2.3 1992/1993 Planning Basis 

    Alternative 3, 1992/1993 Planning Basis, would not be expected to change any existing 
management plans at the sites included in this appendix. Alternative 3 would permit the ti
shipment of SNF from the originating sites to DOE interim storage facilities at INEL or 
Savannah River Site. Planning at these SNF-receiving sites is addressed in Appendixes A, B



and C. Interstate transportation impacts are analyzed in Appendix I to Volume 1. 

2.2.3.1 DOE Experimental Reactors and Small Quantity Storage. Implementation of 

this alternative could require a transition period of several years. Therefore, limited on
construction of temporary SNF storage facilities or acquisition of SNF transportation cont
suitable for use as temporary dry storage containers, may be necessary until shipment to a
interim storage site(s) is accomplished. 

2.2.3.2 Domestic Research Reactors, Alternative 3 does not affect the existing SNF 

management plans at domestic research reactor facilities. Management of SNF at these react
would continue to follow the same plans as in the past. 

2.2.3.3 Nuclear Power Plant Spent Nuclear FueL Under Alternative 3, DOE plans to 

ship the SNF currently in storage at the West Valley Demonstration Project to INEL Test Ar
North for storage. Implementation of this alternative would therefore preclude the need fo
additional action at the West Valley Demonstration Project related to providing a new onsi
SNF storage facility. 
    If Public Service Company of Colorado shipped the remaining fuel segments, the Fort St
Vrain Site would be free of radioactive materials by 1998. 
    This alternative would have no impact on the management of the SNF material in storage
at the B&W Lynchburg Technology Center. 

2.2.4 Regionalization 

    Alternative 4, Regionalization, would not be expected to change any existing SNF 
management plans at the sites included in this appendix, Alternative 4 would permit the 
shipment of SNF from the originating sites to regional DOE interim storage facilities. Pla
at the SNF-recieving sites is addressed in Appendixes A, B, C, and F. Intersite transporta
impacts are analyzed in Appendix I to Volume 1. 

2.2.4.1 DOE Experimental Reactors and Small Quantity Storage. Implementation of 

this alternative could require a transition period of several years. Therefore, limited on
construction of temporary SNF storage facilities or acquisition of SNF transportation cont
suitable for use as temporary dry storage containers, may be necessary until shipment to a
interim storage site(s) is accomplished. 

2.2.4.2 Domestic Research Reactors. Regionalization does not affect the existing SNF 

management plans at domestic research reactor facilities, except for possible rerouting of
shipments. 

2.2.4.3 Nuclear Power Plant Spent Nuclear Fuel. The Regionalization Alternative for 

SNF addressed in this appendix is the same as the 1992/1993 Planning Basis Alternative exc
that the SNF would be sent to other locations. With the exception of INEL, facilities are 
presently available for SNF storage at receiving sites considered under regionalization fo
from West Valley Demonstration Project and Fort St. Vrain. The SNF would remain in storage
at West Valley Demonstration Project and Fort St. Vrain until facilities are available for
at the selected regional SNF management sites. 

2.2.5 Centralization 

    Alternative 5, Centralization, would not be expected to change any existing SNF 
management plans at the sites included in this appendix. Alternative 5 would permit the 
shipment of SNF from the originating sites to centralized DOE interim storage facilities.
planning at the SNF-receiving sites is addressed in Appendixes A, B, C, and F. Intersite 



transportation plans are analyzed in Appendix I to Volume 1. 

2.2.5.1 DOE Expedmental Reactors and Small Ouantity Storage. Implementation of 

this alternative could require a transition period of several years. Therefore, limited on
construction of temporary SNF storage facilities or acquisition of SNF transportation cont
suitable for use as temporary dry storage containers, may be necessary until shipment to a
interim storage site(s) is accomplished. 

2.2.5.2 Domestic Research Reactors. Centralization does not affect the existing SNF 

management plans of domestic research reactor facilities except for rerouting of SNF shipm

2.2.5.3 Nuclear Power Plant Spent Nuclear Fuel. The Centralization Alternative for 

SNF being addressed in this appendix is described as being the same as the 1992/1993 Plann
Basis Alternative except that the SNF would be sent to other locations. With the exception
INEL, facilities are not presently available for SNF storage at receiving sites considered
centralization for SNF from West Valley Demonstration Project and Fort St. Vrain. The SNF
would remain in storage at West Valley Demonstration Project and Fort St. Vrain until faci
are available for receipt of the SNF at the selected central SNF management site. 

3. AFFECTED ENVIRONMENTS 

    Descriptions of those facilities generating and/or storing small quantities of spent n
fuel for which DOE has accepted responsibility are presented in this section.  The followi
subsections present environmental information for each of the three categories of originat
sites:  DOE Test and Experimental Reactors, Domestic Research Reactors, and Nuclear Power
Plant Spent Nuclear Fuel Storage Sites. 
    The wide variety of facilities and installations included in this category precludes t
definition of their affected environments in a consistent and uniform manner.  The informa
available in existing facility documents used as the bases for this analysis varies widely
nature of the installation and the requirements of the overseeing or regulatory agencies. 

3.1 DOE Experimental Reactors and Small-Quantity Storage 

    The DOE experimental reactors and small-quantity SNF storage facilities included in th
category are located at the Brookhaven National Laboratory, Los Alamos National Laboratory
Sandia National Laboratory, and Argonne National Laboratory - East.  The facilities, sites
their environments are described in this section.  Only those DOE sites at which spent nuc
fuel is currently generated and/or stored are discussed.  Information on environmental fac
that are not uniformly available in existing National Environmental Policy Act documentati
all four sites (including aesthetic and scenic resources, noise, traffic and transportatio
utilities and energy) is not provided in this document. 

3.1.1 Brookhaven National Laboratory 

    There are two reactors at the Brookhaven National Laboratory which generate SNF 
potentially affected by actions analyzed in this EIS:  the 60 MW High Flux Beam Reactor an
the 5 MW Brookhaven Medical Research Reactor (ANS 1988). 

3.1.1.1 High Flux Beam Reactor. The 60 MW High Flux Beam Reactor is a heavy water 

moderated and cooled research reactor which replaces an earlier 40 MW reactor.  The High F
Beam Reactor began operation in 1965.  The High Flux Beam Reactor facility is composed of
five buildings located on the 5,265-acre (2,131-hectare) site of the Brookhaven National 
Laboratory.  The distance from the reactor to the nearest site boundary is to the south at
feet (1288 meters).  The spent nuclear fuel is stored in an 8-foot-wide, 43-foot-long, 20-
canal (2.4 meters wide, 13.2 meters long, 6.1 meters deep).  Within the canal, the fuel is
in storage racks, either in a 30-cell rack or in a long-term storage rack (Carelli 1993).



3.1.1.2 Brookhaven Medical Research Reactor. The Brookhaven Medical Research 

Reactor is a 5 MW heterogeneous, thermal, tank type reactor which is light water moderated
cooled.  The reactor, used for research, became fully operational in 1959.  The Brookhaven
Medical Research Reactor is located in one building at the Brookhaven National Laboratory
approximately 0.25 mile (0.4 kilometer) south of the High Flux Beam Reactor site.  Fuel st
at the Brookhaven Medical Research Reactor consists of a shelf, lined with boral sheets, i
upper part of the reactor vessel above the active core region.  The shelf is located under
(2.5 meters) of water and is considered critically safe when fully loaded.  Like the High 
Beam Reactor, there is no facility for dry storage at the Brookhaven Medical Research Reac
(Carelli 1993). 

3.1.1.3 Affected Environment at Brookhaven National Laboratory. 

3.1.1.3.1 Land Use-The Brookhaven National Laboratory is located approximately 

60. 
1 miles (97 kilometers) east of New York City on Long Island, New York.  The site is locat
in a primarily suburban area.  Land on the 5,265-acre (2,131-hectare) site is divided betw
undeveloped natural areas and the developed areas that support the laboratory's scientific
research (BNL 1992c). 
    Regional land use includes a variety of residential, commercial, industrial, agricultu
institutional, recreational, and public uses.  Although agricultural and undeveloped fores
have been the dominant land uses in the region, development pressures for residential and
commercial land uses have increased steadily in recent years (BNL 1992c). 

3.1.1.3.2 Socioeconomics-The Brookhaven National Laboratory is located in 

central Suffolk County just at the fringe of developed areas, in an area of rapidly growin
population. 
About 1.32 million persons reside in Suffolk County and about 410,000 persons 
reside in Brookhaven Township, within which the Laboratory is situated.  Between 1995 and
2040, population in Suffolk County is expected to increase 14.6 percent (DOC 1991a).  
Approximately 8,000 persons reside within a half mile (0.8 kilometer) of the laboratory bo
(BNL 1992b). 
    The population of Suffolk County is approximately 96 percent urban and has a substanti
higher median family income than the rest of the state (DOC 1991c).  Between 1970 and 1990
total employment in Suffolk County increased 103.8 percent (DOC 1992). 
    Dominant industries in the area include government, manufacturing, retail and services
approximately 20 percent of earnings in Suffolk County coming from government spending (DO
1992). 
    The Brookhaven National Laboratory is composed of a total staff of 3449 regular employ
(BNL 1993a). 
    As reported in 1988, there were a total of 69 personnel working at the reactors (ANS 1
This number included operators, experimenting scientists, and support personnel.  While no
 
their main occupation, part of the duties of the operators and some support personnel incl
tasks associated with refueling, storing, inventorying, packaging, and shipping SNF. 

3.1.1.3.3 Cultural Resources-The Brookhaven National Laboratory has no 

properties designated as National Historic Landmarks. 
    The Old Reactor Building (Building 701) and the Old Cyclotron Enclosure (Building 902)
are eligible for inclusion on the National Register of Historic Places (NRHP).  Camp Upton
training trenches from World War I are also eligible for inclusion on the NRHP. 

3.1.1.3.4 Geology-The Brookhaven National Laboratory site is in the upper part 

of the Peconic River Valley, which is bordered by two lines of low hills. 
These extend east and 
west beyond the limits of the valley nearly the full length of Long Island and form its mo
prominent topographic features (ERDA 1977). 



    A maximum horizontal ground surface acceleration of 0.19 g at Brookhaven National 
Laboratory is estimated to result from an earthquake that could occur once every 2000 year
(DOE 1994a).  The seismic hazard information presented in this EIS is for general seismic
hazard comparisons across DOE sites.  Potential seismic hazards for existing and new facil
should be evaluated on a facility specific basis consistent with DOE orders and standards 
specific procedures. 
    No earthquake has yet been recorded in the Brookhaven National Laboratory area with a
Modified Mercalli intensity in excess of III.  Long Island lies in the Uniform Building Co
2A (moderate) seismic hazard area.  No active earthquake producing faults are known in the
Long Island area (ERDA 1977). 

3.1.1.3.5 Air Resources-In terms of meteorology, the laboratory can be 

characterized, like most Eastern Seaboard areas, as a well-ventilated site. 
The prevailing ground- 
level winds are from the southwest during the summer, from the northwest during the winter
about equally from these two directions during the spring and fall (BNL 1992b). 
    The mean annual temperature for the site during 1991 was 52.8yF (11.6yC), with 
temperatures ranging from 21.2yF (-6yC) to 83.8yF (28.8yC).  The annual precipitation duri
1991 was 45.3 inches (115 centimeters), which is about 3.6 inches (9.0 centimeters) below 
40-year annual precipitation average of 48.4 inches (123 centimeters) (BNL 1992b). 
    The State of New York has adopted ambient air quality standards that specify maximum 
permissible short- and long-term concentrations for various contaminants.  These standards
generally the same as the national standards for criteria pollutants (NYSDEC 1977).  Suffo
County, in which the site is located, is classified as being in nonattainment of the stand
the criteria pollutant ozone.  The county is in attainment of standards for carbon monoxid
particluates, sulfur dioxide, nitrogen dioxide, and lead (NYSDEC 1993).  

3.1.1.3.6 Water Resources-The Brookhaven National Laboratory site lies on the 

western rim of the shallow Peconic River watershed. 
The marshy areas in the north and eastern 
sections of the site are a portion of the Peconic River headwaters.  The Peconic River bot
recharges and receives water from the groundwater aquifer, depending on the hydrogeologica
potential.  In times of drought the river water typically recharges to groundwater, while 
of normal to above normal precipitation, the river receives water from the aquifer (BNL 19
    Groundwater flow in the vicinity of Brookhaven National Laboratory is controlled by ma
factors.  The main groundwater divide lies 1.25 to 5 miles (2 to 8 kilometers) south of Lo
Island Sound parallel to the Sound.  This divide is known to shift 0.6 to 1.25 miles (1 to
2 kilometers), north to south.  East of Brookhaven National Laboratory is a secondary 
groundwater divide that defines the southern boundary of the area contributing groundwater
the Peconic River.  The exact location of the triple-point intersection of these two divid
known and may be under Brookhaven National Laboratory.  South of these divides, the 
groundwater moves southward to Great South Bay and to Moriches streams.  In general, the 
groundwater from the area between the two branches of the divide moves out eastward to the
Peconic River.  North of the divide, groundwater moves northward to Long Island Sound.  
Pressure of a higher water table to the west of the Brookhaven National Laboratory area 
generally inhibits movement toward the west.  Variability in the direction of flow in the
Brookhaven National Laboratory site is a function of the hydraulic potential and is furthe
complicated by the presence of clay deposits that accumulate perched water at several plac
plus the pumping/recharge of groundwater that are part of Brookhaven National Laboratory d
operations.  In general, groundwater in the northeast and northwest sections of the site f
toward the Peconic River.  On the western portion of the site, groundwater flow tends to b
toward the south, while along the southern and southeastern sections of the site it tends 
toward the south to southeast (BNL 1992b). 
    In all areas of the site, horizontal groundwater velocity is estimated to range from 1
inches (30 to 45 centimeters) a day.  The site occupied by Brookhaven National Laboratory 
been identified by the Long Island Regional Planning Board and Suffolk County as being ove
deep recharge zone for Long Island.  This implies the precipitation and surface water whic
recharges within this zone has the potential to replenish the lower aquifer systems (Magot
and/or Lloyd) which exist below the Upper Glacial Aquifer.  The extent to which the Brookh
National laboratory site contributes to deep flow recharge is currently under evaluation. 
However, it is estimated that up to two-fifths of the recharge from rainfall moves into th
aquifers.  These lower aquifers discharge to the Atlantic Ocean (BNL 1992b). 



    The three aquifers (Upper Glacial, Magothy and Lloyd) underlying the Brookhaven 
National Laboratory comprise the Nassau/Suffolk Aquifer System, which has been designated 
a sole source aquifer by the U.S. Environmental Protection Agency.  More detailed aquifer
characterization information can be found in the Brookhaven National Laboratory Site Basel
Report (SAIC 1992). 

3.1.1.3.7 Ecological Resources-Approximately 75 percent of Brookhaven National 

Laboratory is primarily woodland. 
Terrestrial habitats include pine plantations, moderately 
mature pitch pine/oak forest, predominantly deciduous forest, early successional shrub/sap
community, pine barrens shrub/sapling wetlands, and lawn areas (BNL 1993a). 
    The isolation of the Brookhaven National Laboratory site and its variety of wildlife h
have made it a refuge for a surprisingly diverse animal population. Thirty species of mamm
have been recorded on site or within a 10-mile (16-kilometer) radius.  All of these are ye
residents except for five summer-resident and two migrant species of bats.  (BNL 1992c) 
    About 400 non-extinct species of birds have been recorded on all of Long Island since
records have been kept, and at least 180 of these have been recorded on site.  Thirty-thre
species are found throughout the year and all except six of these breed on site.  Forty-ni
species are summer residents.  All except nine nest on site, four others probably do, and 
nest elsewhere on Long Island, most nearby (BNL 1993). 
    In September 1990, the U.S. Fish and Wildlife Service confirmed that no Federal or Sta
endangered species occur in the vicinity of Brookhaven National Laboratory.  However, the 
endangered tiger salamander breeds in a pond in the southeast corner of the site (BNL 1992

3.1.1.3.8 Public Health and Safety-The calculated effective dose equivalent 

associated with effluent releases from the most recent reports for a 5-year period are pre
below (BNL 1993b, 1992a, 1992b, 1990, 1989). 
The annual doses for each year are only a 
fraction of the DOE Public Dose Limit of 100 millirem per year.  The data are from all 
laboratory operations, including storage of SNF. 
       Airborne effluents     
       (maximum site        Liquid effluents  
Year   boundary)            (maximum individual)  
1988   0.113 millirem       0.15 millirem  
1989   0.120 millirem       0.96 millirem  
1990   0.067 millirem       0.85 millirem  
1991   0.170 millirem       0.74 millirem  
1992   0.097 millirem       0.91 millirem 
    The collective (population) dose equivalent (total population dose) beyond the site 
boundary, within a radius of 50 miles (80 kilometers), attributed to laboratory operations
reports for a 5-year period is presented below (BNL 1993b, 1992a, 1992b, 1990, 1989).  The
are from all laboratory operations, including storage of SNF. 
            1988               2.5 person-rem 
            1989               3.2 person-rem 
            1990               1.8 person-rem 
            1991               3.6 person-rem 
            1992               3.2 person-rem 

3.1.1.3.9 Waste Management-Brookhaven National Laboratory generates low- 

level, low-level mixed and hazardous wastes, in conjunction with its activities as a scien
research center. 
In 1992, the site generated approximately 508 tons (461 metric tons) of solid 
waste and 19.6 cubic yards (15 cubic meters) of liquid waste (DOE 1994b). 
    Brookhaven National Laboratory currently stores about 110 cubic yards (84 cubic meters
low-level mixed waste and has no current or planned onsite treatment facilities.  All wast
streams are currently shipped to Hanford.  These waste streams include organic liquids, ac
alkaline solutions, uranium hydride, cleaning/degreasing solvents, chromic acid cleaning s
and lead- and mercury-contaminated equipment (DOE 1993g). 
    In 1989, EPA listed BNL on the National Priorities Lists and in 1992 an Interagency 
Agreement was signed among DOE, EPA Region II, and the New York State Department of 



Environmental Conservation.  Seven operable units have been identified for remedial 
investigation/feasibility studies and evaluated for suitable remedial action.  The operabl
consist of various groupings (generally by area) of buildings and sumps, underground pipes
tanks, the sewage runoff and discharge areas, trichloroethylene and reactor spill areas an
groundwater.  Some contamination at the site was the result of U.S. Army practices from 19
1947 (DOE 1993g). 

3.1.2 Los Alamos National Laboratory 

    The Omega West Reactor, operated by the Los Alamos National Laboratory, is a thermal,
heterogeneous, closed-tank research reactor normally functioning at a power level of 8 MW.
Omega West Reactor was operational from 1956 until December 1992, when it was shut down. 
This reactor is permanently shut down and is being decommissioned.  All spent nuclear fuel
consisting of 86 fuel elements, is in temporary storage at the Chemistry and Metallurgy Re
Complex in Wing 9.  They are being stored in old "Rover Project" casks which were once 
certified for transport of spent nuclear fuel.  LANL has no permit for long-term storage o
fuel. 

3.1.2.1 Land Use. Los Alamos National Laboratory is located approximately 60 miles 

(96 kilometers) north-northeast of Albuquerque, New Mexico.  Los Alamos occupies an area o
about 28,000 acres (11,000 hectares) located primarily in Los Alamos County in northern Ne
Mexico, about 24 miles (39 kilometers) northwest of Santa Fe.  The County of Los Alamos ha
zoned the entire area of the lab Federal Land.  Los Alamos National Laboratory has develop
nine land use classifications for its operations.  There are no prime farmlands on the Los
National Laboratory, although portions are designated as a National Environmental Research
Park (DOE 1993a). 

3.1.2.2 Socioeconomics. The civilian labor force in the region of interest grew 144 

percent, increasing from 34,467 in 1970 to 84,107 in 1990.  Total employment increased fro
31,155 to 79,846 between 1970 and 1990, an annual growth rate of 5 percent.  The 
unemployment rates for 1970 and 1990 were 9.6 percent and 5.1 percent, respectively.  For 
same years, personal income increased from approximately $324.7 million to $2.3 billion (a
annual average of 10 percent), and per capita income increased from $3,396 to $15,348 (DOE
1993a). 
    Between 1975 and 1990, employment at Los Alamos National Laboratory increased from 
5,094 to 7,622, representing 10 percent of the region of interest employment in 1990.  As 
September 1992, employment at Los Alamos National Laboratory had increased to 7,450.  The
prepared Fiscal Year 1994 budget projects a reduction in expenditures at the site resultin
reduced employment (DOE 1993a). 
    In 1991, more than half of the Los Alamos National Laboratory workforce resided in the
unincorporated communities of Los Alamos and White Rock in Los Alamos County.  Between 
1970 and 1990, the population in the region of interest increased 61 percent to 151,408.  
the same period, the New Mexico population increased 49 percent.  The population in the th
county region of interest is projected to increase from an estimated 169,000 in 2000 to 19
2020, an annual rate of less than 1 percent (DOE 1993a). 
    Employment associated with SNF management such as routine operations of the facility 
including care and periodic inventories of the SNF amounts to about 1.3 person-years per y
(Cruz 1995). 

3.1.2.3 Cultural Resources. The prehistoric chronology for the Los Alamos National 

Laboratory area consists of six broad time periods:  Paleoindian (10,000-4000 B.C.), Archa
(5500 B.C.-A.D. 600), Early Developmental (A.D. 600-900), Late Developmental (A.D. 900-110
Coalition (A.D. 1110-1325), and Classic (A.D. 1325-1600).  Prehistoric site types identifi
vicinity of Los Alamos National Laboratory include large multiroom pueblos, pithouse villa
field houses, talus houses, cave kivas, shrines, towers, rockshelters, animal traps, hunti
water control features, agricultural fields and terraces, quarries, rock art, trails, camp
windbreaks, rock rings, and limited activity sites.  Approximately 75 percent of Los Alamo
National Laboratory has been inventoried for cultural resources.  Coverage for some invent
has been less than 100 percent;  however, about 60 percent of Los Alamos National Laborato



has received 100 percent coverage.  Over 975 prehistoric sites have been recorded; about 9
percent of these sites are considered eligible or potentially eligible for the National Re
Historic Places (DOE 1993a). 
    Native Americans in this area include those living in the San Ildefonso, San Juan, San
Clara, Nambe, Tesuque, Pojoaque pueblos east of Los Alamos, and the Jemez and Cochiti 
pueblos.  Native American resources on Los Alamos National Laboratory may consist of 
prehistoric sites with ceremonial features such as kivas, village shrines, petroglyphs, or
of these site types or features would be of concern to local groups (DOE 1993a). 

3.1.2.4 Geology. Los Alamos National Laboratory is located on the Pajarito Plateau.  

The surface of the plateau is dissected by deep, southeast-trending canyons separated by l
narrow mesas (DOE 1993a). 
    Los Alamos National Laboratory lies in the Uniform Building Code Zone 2B seismic hazar
area.  The strongest earthquake in the last 100 years within a 50-mile (80-kilometer) radi
estimated to have a magnitude of 5.5 to 6 and a Modified Mercalli Intensity of VII.  Studi
suggest that several faults have produced seismic events with a magnitude of 6.5 to 7.8 in
500,000 years.  Los Alamos National Laboratory operates a seismic hazards program which 
monitors seismicity through a seismic network and conducts studies in paleoseismology.  Th
studies have determined the presence of three faults in the area that are considered activ
defined by 10 CFR 100, Appendix A.  These form the Pajarito fault system, which includes t
Pajarito, Water Canyon, and Guaje Mountain faults.  The Guaje Mountain fault had movement
on it between 4,000 and 6,000 years ago.  There is no evidence of movement along the Pajar
fault system during historical times.  The 100-year earthquake at Los Alamos is regarded a
having a magnitude of 5, with an event of magnitude 7 being the maximum reasonably 
foreseeable earthquake.  These values are currently used in design considerations at Los A
(DOE 1993a). 
    Maximum horizontal ground surface accelerations ranging from 0.17 to 0.25g at Los Alam
National Laboratory are estimated to result from an earthquake that could occur once every
years (DOE 1994a).  The seismic hazard information presented in this EIS is for general se
hazard comparisons across DOE sites.  Potential seismic hazards for existing and new facil
should be evaluated on a facility specific basis consistent with DOE orders and standards 
specific procedures. 
    Geological concerns associated with the Los Alamos National Laboratory area include 
potential downslope movements in association with regional seismic activity.  Although iso
rockfalls commonly occur from the canyon rims, landslides are an unlikely hazard (DOE 1993

3.1.2.5 Air Resources. The climate at Los Alamos National Laboratory and in the 

surrounding region is characterized as a semiarid tropical and subtropical steppe.  Mounta
barriers deplete a large portion of the moisture from the maritime air masses from the Pac
Ocean, a condition that contributes to the semiaridness.  The annual average temperature i
area is 56.2oF (13.4oC); average daily temperatures range from 22.3oF (-5.4oC) in January 
92.8oF (33.8oC) in July.  The average annual precipitation in the area is 8.1 inches 
(20.6 centimeters).  The average monthly precipitation ranges from 0.38 inch (0.97 centime
November to 1.51 inches (3.84 centimeters) in August (DOE 1993a). 

3.1.2.6 Water Resources. The major surface water body in the immediate vicinity of Los 

Alamos National Laboratory is the Rio Grande east of the site.  The primary surface water
features near Los Alamos National Laboratory are intermittent streams.  Sixteen drainage a
pass through or start in the Los Alamos National Laboratory site.  Most Los Alamos Nationa
Laboratory facilities are located well above the streambeds.  Only those Technical Areas l
within canyons would be within the 500-year floodplain (DOE 1993a). 
    No surface water is withdrawn at Los Alamos National Laboratory for either drinking wa
or facility operations.  The water supply system for Los Alamos is based on a series of 
groundwater supply wells and springs (DOE 1993a). 
    Los Alamos, Sandia, and Mortandad canyons currently receive treated industrial or sani
effluent.  Acid-Pueblo Canyon does not receive Los Alamos National Laboratory effluents. 
Surface waters in these canyons are not a source of municipal, industrial, or agricultural
supply.  Only during periods of heavy precipitation or snow melt would waters from Acid-Pu
Los Alamos, or Sandia Canyons extend beyond Los Alamos National Laboratory boundaries and
reach the Rio Grande.  In Mortandad Canyon, there has been no surface runoff to the 



laboratory's boundary since studies were initiated in 1960 (DOE 1993a). 
    The main aquifer consists mainly of sediments of the Santa Fe Group.  Nearly all 
groundwater at Los Alamos National Laboratory is obtained from deep wells that produce wat
from this aquifer.  The Bandelier Tuff, a volcanic unit that lies above the Santa Fe Group
contains fractures that yield small amounts of water to springs.  A minor amount of ground
at Los Alamos National Laboratory is obtained from springs.  The aquifers that lie beneath
Alamos National Laboratory are considered Class II aquifers, having current sources of dri
water and water with other beneficial uses (DOE 1993a). 
    The water in the main aquifer moves slowly from the major recharge area in the west to
discharge springs in White Rock Canyon along the Rio Grande.  The depth to the aquifer ran
from about 1,200 feet (365 meters) on the west to about 600 feet (183 meters) on the east.
total saturated thickness penetrated by production wells ranges up to at least 1,700 feet
(518 meters) (DOE 1993a). 

3.1.2.7 Ecological Resources. Terrestrial habitats within undeveloped areas of Los 

Alamos National Laboratory support six major vegetative communities:  juniper-grassland, p
pine-juniper, ponderosa pine, mixed conifer, spruce-fir, and subalpine grassland.  Undevel
areas within Los Alamos National Laboratory provide habitat for a diversity of terrestrial
Los Alamos National Laboratory was designated a National Environmental Research Park in 
1976 (DOE 1993a). 
    National Wetland Inventory maps indicate that wetlands within Los Alamos National 
Laboratory are restricted to several canyons containing the Rio Grande or its tributaries.
of the wetlands shown on the National Wetland Inventory maps have been designated as 
temporary or seasonal (DOE 1993a). 
    Aquatic habitats on Los Alamos National Laboratory are limited to the Rio Grande and 
several springs and intermittent streams in the canyons.  These habitats currently receive
National Pollutant Discharge Elimination System-permitted wastewater discharges.  Fourteen
species of fish are known to inhabit the roughly 6-mile (10-kilometer) reach of the Rio Gr
between Los Alamos National Laboratory and Chochiti Lake.  The springs and streams on the
site support limited, if any, aquatic life (DOE 1993a). 
    Seventeen federally listed or New Mexico-listed threatened, endangered, or candidate 
species potentially occur in the vicinity of Los Alamos National Laboratory.  Four of thes
species have been observed on Los Alamos National Laboratory, including the bald eagle 
(Haliaeetus leucocephalus)(a federally listed endangered species that roosts along the Rio
Grande); the peregrine falcon (Falco peregrinus)(a federally listed endangered species tha
historically nests in the northeast corner of Los Alamos National Laboratory); the norther
goshawk (Accipiter gentilis) (A Federal candidate Category 2 species that forages in the n
corner of Los Alamos National Laboratory); and the giant helleborine orchid (Epipactic gig
(a state-listed endangered species that occurs near springs in White Rock Canyon).  Five o
species occur in close proximity to Los Alamos National Laboratory and are likely to exist
site (DOE 1993a). 

3.1.2.8 Public Health and Safety. The total maximum individual dose to a member of 

the public associated with both gaseous and liquid effluents from the most recent reports 
year period is presented below (LANL 1993, 1992, 1990, 1989, 1988).  The annual doses for 
year are only a fraction of the DOE Public Dose Limit of 100 millirem per year.  The data 
from all laboratory operations, including storage of SNF. 
1987            6.1 millirem  
1988            6.2 millirem  
1989            3.9 millirem  
1990            3.1 millirem  
1991            4.4 millirem 
    The population collective effective dose equivalent attributable to laboratory operati
persons living within 50 miles (80 kilometers) of the laboratory for a 5-year period is pr
below (LANL 1993, 1992, 1990, 1989, 1988).  The data are from all laboratory operations, 
including storage of SNF. 
                        1987        3.5 person-rem 
                        1988        2.2 person-rem 
                        1989        3.1 person-rem 
                        1990        3.1 person-rem 
                        1991        1.1 person-rem 



3.1.2.9 Waste Management. Current low-level radioactive waste management activities 

at Los Alamos National Laboratory may require expansion of the existing landfill at Los Al
National Laboratory.  A portion of the proposed expansion area for the existing landfill h
contaminated by a chemical plume from the hazardous chemical disposal site, which restrict
further development.  DOE is considering the expansion to ensure continued operation of 
laboratory activities that generate low level radioactive waste and to provide safe isolat
wastes (DOE 1993a). 
    Waste minimization has been implemented by Los Alamos National Laboratory's 
Environmental Management Division using programmatic controls such as source reduction, 
inventory control, product substitution, and waste exchange programs.  A Waste Minimizatio
and Pollution Prevention Awareness Plan was completed in 1991.  Major waste generating 
operations have been prioritized by severity of hazard and volume in order to determine wh
generating systems to address.  Also, halogenated solvent substitution has been evaluated 
number of research processes (DOE 1993a). 

3.1.3 Sandia National Laboratories 

    Sandia National Laboratories, headquartered in Albuquerque, New Mexico, maintain 
facilities in three locations:  Albuquerque, New Mexico; Livermore, California; and Tonopa
Nevada.  The facilities discussed in this document refer only to the Albuquerque location,
adjacent to the city of Albuquerque, New Mexico.  The site is approximately 6.5 miles (10
kilometers) southeast of downtown Albuquerque.  Sandia National Laboratories consist of 8,
acres (3,360 hectares) on Kirtland Air Force Base allocated to DOE. 
    Sandia National Laboratories use facilities at five Technical Areas and a Test Field (
1993a). 
    -   Technical Area I--Administration, site support, technical support, component 
        development, research, energy programs, microelectronics, defense programs, and 
        exploratory systems. 
    -   Technical Area II--Testing of explosive components. 
    -   Technical Area III--Testing and simulation of a variety of natural and induced 
        environments, including two rocket sled tracks, two centrifuges, and a radiant hea
        facility. 
    -   Technical Area IV--A remote site for pulsed power sciences such as X-ray, gamma-ra
        and particle beam fusion accelerators. 
    -   Technical Area V--A remote area for experimental and engineering reactors and 
        particle accelerators. 
    -   Coyote Test Field--Land parcels scattered throughout the Coyote Test Field used fo
        testing. 
    The Sandia National Laboratories contain five SNF storage facilities:  the Manzano Sto
Structures, the Annular Core Research Reactor Facility, the Sandia Pulse Reactor Facility,
Hot Cell Facility, and the Special Nuclear Materials storage facility (DOE 1993b). 

3.1.3.1 Manzano Storage Structures. The Manzano Storage Structures are reinforced 

concrete bunkers located in the southeast portion of Kirtland Air Force Base.  Until recen
when the Sandia National Laboratories took responsibility for the site, the Manzano facili
were operated and maintained by the Department of Defense.  The Sandia National 
Laboratories currently use four structures for dry storage of reactor irradiated nuclear m
The two types of bunkers which Sandia National Laboratories utilize are reinforced concret
bunkers with an earth covering, and reinforced concrete bunkers bored into the mountain.  
average storage space available is 1800 square feet (167 square meters).  A ring road enci
the mountain and provides access to all of the bunkers.  The ventilation is natural air ci
(DOE 1993b). 

3.1.3.2 Annular Core Research Reactor. The Annular Core Research Reactor is a pool- 

type research reactor capable of steady-state, pulse, and tailored transient operation.  T
reactor has a large central irradiation cavity (primary experiment location) that extends 
the core, two interchangeable, fuel-ringed external cavities, an unfueled external cavity 
neutron radiography facilities.  The Annular Core Research Reactor facility includes the r
pool, one safe, and eight dry floor storage vaults, all located in the high-bay of Buildin
The Annular Core Research Reactor is used primarily for testing electronics and for reacto



safety research.  The eight storage vaults on the high-bay floor are used to securely stor
irradiated experiments containing a variety of nuclear materials, but principally uranium-
Materials from only three experiments containing reactor irradiated nuclear materials are 
at the Annular Core Research Reactor (DOE 1993b). 

3.1.3.3 Sandia Pulse Reactor II and III, and Critical Assembly. Three reactors are 

operated at the Sandia Pulse Reactor facility; Sandia Pulse Reactor II and Sandia Pulse 
Reactor III are unmoderated, fast-burst reactors capable of pulsed and steady-state operat
They are designed to produce a neutron energy spectrum similar to that produced from fissi
The primary experiment location for each reactor is a central cavity that extends through 
core.  The principal use of the reactors is to irradiate electronic devices requiring high
fluence and/or high dose rates.  The Critical Assembly is a small, water-moderated reactor
to perform measurements of key reactor parameters to benchmark the computer calculations a
thereby refine the designs for a planned space propulsion reactor.  The yard storage holes
19 stainless-steel types located in a corner of the Sandia Pulse Reactor compound.  These 
are surrounded by a high-density concrete monolith.  The yard holes are used to securely s
irradiated experiments containing a variety of nuclear materials, but principally uranium-
of the materials reside in their own containers, some of which have double containment (DO
1993b). 

3.1.3.4 Hot Cell Facility. The Hot Cell Facility at Sandia National Laboratories is a 

nonreactor nuclear facility that is housed in Building 6580 in Technical Area V.  The Hot 
Facility includes the Hot Cell, the Glove Box Laboratory, Radiochemistry Laboratory, and 
support facilities in rooms 101, 104, 105, 106, 107, 108, 110, 111, 112, 113, 113A, 203, a
This facility is designed to permit safe handling and experimentation with Special Nuclear
Materials, both irradiated and unirradiated.  Research programs at Sandia National Laborat
(material studies, fuel studies, and safety studies) require that experiments containing r
materials be assembled and/or disassembled, samples prepared, and microscopic and chemical
analyses performed.  The principal storage facility for the Hot Cell Facility is Room 108,
a heavily shielded room used previously as a preparation room next to the irradiation room
the Sandia Engineering Reactor which has been defueled.  There are a series of 13 storage 
under the Hot Cell Facility Monorail that are available to store irradiated material comin
or out of the Hot Cell Facility.  Only one of the holes is currently in use.  The other ar
Hot Cell Facility are used for storing minor amounts of material (DOE 1993b). 

3.1.3.5 Special Nuclear Material Storage Facility. At this dry storage facility, Sandia 

National Laboratories stores previously failed fuel elements from Sandia Pulse Reactor II 
elements from experiments that have been exposed to short irradiation periods.  The comple
also provides for a loading area, a maintenance area, and an administrative office area.  
ventilation consists of a forced air filtered system (DOE 1993b). 

3.1.3.6 Affected Environment at Sandia National Laboratories. 

3.1.3.6.1 Land Use-Sandia National Laboratories are located approximately 

6. 
5 miles (10.5 kilometers) southeast of downtown Albuquerque, New Mexico.  There are no 
prime farmlands on Sandia National Laboratories (DOE 1993a). 

3.1.3.6.2 Socioeconomics-The civilian labor force in the region of interest grew 

132 percent, increasing from 133,798 in 1970 to 310,252 in 1990. 
Total employment increased 
from 124,605 to 293,905 between 1970 and 1990, an annual growth rate of 4 percent.  The 
unemployment rates for 1970 and 1990 were 6.9 percent and 5.3 percent, respectively.  For 
same years, personal income increased from approximately $1.3 billion to $9.4 billion (an 
average of 10 percent), and per capita income increased from $3,438 to $15,992 (DOE 1993a)
    Between 1970 and 1990, employment levels at Sandia National Laboratories increased fro
6.440 to 7,536, representing 3 percent of the region of interest employment in 1990.  Chan



mission requirements have historically led to fluctuations in employment levels over the p
For example, employment decreased to 5,542 in 1975 and increased to 7,051 by 1985.  As of
September 30, 1992, employment levels at Sandia National Laboratories had increased to 8,4
The prepared Fiscal Year 1994 budget projects a reduction in expenditures at the site, res
in reduced employment.  The reduction in work force associated with the budget reductions 
only estimated at this time (DOE 1993a). 
    Between 1970 and 1990, the population in the region of interest increased 58 percent t
589,131.  During the same period, the population of New Mexico increased 49 percent.  The
population in the three-county region of interest is projected to increase from an estimat
682,000 in 2000 to 771,000 by 2020, an annual rate of less than 1 percent (DOE 1993a). 
    As reported in 1988, there were a total of 21 personnel working at the reactors (ANS 1
This number included operators, experimenting scientists, and support personnel.  While no
their main occupation, part of the duties of the operators and some support personnel incl
tasks associated with refueling, storing, inventorying, packaging, and shipping SNF. 

3.1.3.6.3 Cultural Resources-The prehistoric chronology for the Sandia National 

Laboratories area consists of three broad time periods:  Paleoindian (10,000-5500 B. 
C.), Archaic 
(5500 B.C.-A.D. 1), and Anasazi (A.D. 1600).  Prehistoric site types include pueblos, pith
villages, rockshelters, hunting blinds, agricultural terraces, quarries, lithic and cerami
lithic scatters, and hearths.  About 22 percent of Sandia National Laboratories/DOE-contro
land has been intensively inventoried for cultural resources; another 28 percent has recei
intensive surveys.  Because techniques and procedures varied greatly between projects in t
areas, most surveys are not considered adequate.  All five DOE Technical Areas have been 
intensively surveyed; no prehistoric sites were recorded.  Sixty-four prehistoric sites ha
recorded in DOE-owned or controlled lands beyond the five Technical Areas.  About 88 perce
of these sites are considered eligible for the National Register of Historic Places (DOE 1
    Native Americans in this area include those living on the Sandia Pueblo, north of 
Albuquerque, and the Isleta Pueblo, south of Kirtland Air Force Base.  Native American 
resources on Sandia National Laboratories/DOE-controlled lands may consist of prehistoric 
with ceremonial features such as kivas, village shrines, petroglyphs, or burials; all of t
or features would be of concern to local groups (DOE 1993a). 

3.1.3.6.4 Geology-Sandia National Laboratories lie on a sequence of sedimentary, 

igneous, and Precambrian basement rocks. 
The northern and western sections of Sandia 
National Laboratories rest on Miocene to Quaternary gravels, sands, silts, and clays depos
the basin formed by uplift of the mountains to the east.  The eastern portion of Sandia Na
Laboratories is underlain primarily by Precambrian rocks (DOE 1993a). 
    The eastern portion of Sandia National Laboratories is cut by the Tijeras, Hubble Spri
Sandia, and Manzano faults.  Both the Tijeras and Sandia faults, which intersect on the si
considered capable faults (DOE 1993a). 
    Sandia National Laboratories lies in the Uniform Building Code 2B seismic hazard area.
The facility is situated in a region of high seismic activity but low magnitude and intens
Available records indicate that more than 1,100 earthquakes have occurred during the past 
years.  However, during the past century, only three have caused damage at Albuquerque.  
Intensities have been as high as a Modified Mercalli Intensity of VII, which can cause dam
(DOE 1993a). 
    Possible geological concerns include potential ground shaking and rupturing associated
regional seismic activity and the two capable faults intersecting on the site.  Statistica
indicate that a nondamaging earthquake (Modified Mercalli Intensity less than III) may be
expected every 2 years, with a damaging event every 100 years (DOE 1993a). 
    A maximum horizontal ground surface acceleration of 0.28g at Sandia National Laborator
is estimated to result from an earthquake that could occur once every 2000 years (DOE 1994
The seismic hazard information presented in this EIS is for general seismic hazard compari
across DOE sites.  Potential seismic hazards for existing and new facilities should be eva
a facility specific basis consistent with DOE orders and standards and site specific proce

3.1.3.6.5 Air Resources-The climate at Sandia National Laboratories and in the 

surrounding region is characteristic of a semiarid steppe. 



The annual average temperature in the 
area is 56.2oF (13.4oC); temperatures vary from an average daily minimum of 22.3oF (-5.4oC
January to an average daily maximum of 92.8oF (33.8oC) in July.  The average annual 
precipitation is 8.1 inches (20.6 centimeters) (DOE 1993a). 

3.1.3.6.6 Water Resources-Sandia National Laboratories are located within the 

Kirtland Air Force Base on the Albuquerque East Mesa. 
The mesa slopes gently southwest to 
the Rio Grande, the primary drainage channel for the area.  The average flow of the Rio Gr
is 1,008 cubic feet (28.5 cubic meters) per second.  No perennial streams flow through the
National Laboratories area.  The two primary surface channels at Sandia National Laborator
are Tijeras Arroyo and the smaller Arroyo del Coyote.  The Arroyo del Coyote joins the Tij
Arroyo to discharge into the Rio Grande approximately 5 miles (8 kilometers) from the west
edge of Kirtland Air Force Base.  Both arroyos flow intermittently during spring snow melt
following thunderstorms.  Springs in the eastern mountains provide a perennial flow in the
reaches of Tijeras Arroyo.  Most of this flow evaporates or percolates into the soil befor
reaching Kirtland Air Force Base (DOE 1993a). 
    High peak flows of short duration characterize floods in the area.  High-intensity sum
thunderstorms produce the greatest flows, but the probability of flooding is not considere
at Kirtland Air Force Base.  The southeast corner of Technical Area IV and the east side o
Technical Area II lie within the 500-year floodplain of Tijeras Arroyo (DOE 1993a). 
    Sandia National Laboratories lie within the north-south trending Albuquerque basin.  T
principal aquifer of the Albuquerque basin is the Valley Fill aquifer.  The Valley Fill co
unconsolidated and semiconsolidated sands, gravels, silts, and clays that vary in thicknes
few feet (meters) adjacent to the mountain ranges to over 21,000 feet (6,400 meters) at a 
5 miles (8 kilometers) southwest of Kirtland Air Force Base airfield.  The Valley Fill aqu
considered a Class IIa aquifer, having a current source of drinking water and waters with 
beneficial uses. (DOE 1993a) 
    The regional water table is separated by a fault complex that divides the area into a 
region on the west side of the complex and a shallower region on the east side.  The depth
groundwater ranges from 50 to 100 feet (15 to 30 meters) on the east side of the fault com
and from 380 to 500 feet (115 to 1150 meters) on the west side.  Based on available data, 
apparent direction of groundwater flow west of the fault complex is generally to the north
northwest.  The direction of groundwater flow east of the fault complex typically is west 
the fault system (DOE 1993a). 

3.1.3.6.7 Ecological Resources-Most undeveloped lands within Technical Areas I 

and III of Sandia National Laboratories support grassland vegetation. 
Terrestrial wildlife using 
grassland habitats on Sandia National Laboratories are typical of similar habitats in cent
Mexico.  The size and diversity of wildlife populations are thought to be limited by the p
availability of water.  An inventory of wildlife species on Kirtland Air Force Base (inclu
Sandia National Laboratories) has been recently updated (DOE 1993a). 
    No wetland inventories have been performed for Sandia National Laboratories, and no 
National Wetland Inventory maps have been published.  Several springs exist on Kirtland Ai
Force base, including Sol se Mete Spring, Coyote Springs, and G Spring.  These are associa
with canyons and arroyos.  No springs exist in Technical Areas I through V, and none are l
within permitted land to which Sandia National Laboratories has access (DOE 1993a). 
    Potential aquatic habitat within Kirtland Air Force Base is limited to arroyos and can
and the few springs associated with them.  The nearest major perennial aquatic habitat is 
Grande, approximately 5 miles (8 kilometers) to the west (DOE 1993a). 
    No federally listed threatened or endangered species are known to occur on Sandia 
National Laboratories.  The peregrine falcon (Falco peregrinus), a federally and state-lis
endangered species, could potentially occur in the mountainous areas of Kirtland Air Force
surrounding Sandia National Laboratories, but the likelihood is low because of the poor qu
habitat for this species.  The grama grass cactus (Pediocactus papyracanthus), a Federal 
Candidate Category 2 and state-listed endangered species, is known to occur in grasslands 
Kirtland Air Force Base similar to those occurring on Sandia National Laboratories.  The s
bat (Euderma maculatum), also a Federal Category 2 and state-endangered species, has a low
probability of occurrence on Sandia National Laboratories.  Sandia National Laboratories l
within the breeding range of several Federal Candidate bird species (DOE 1993a). 



3.1.3.6.8 Public Health and Safety-The annual dose to a maximally exposed 

individual due to release of gaseous radionuclides from laboratory operations from reports
5-year period is presented below (SNL 1993, 1992, 1991, 1990, 1989). 
The data are from all 
laboratory operations, including storage of SNF. 
        1988            0.00034 millirem 
        1989            0.00088 millirem 
        1990            0.0020 millirem 
        1991            0.0014 millirem 
        1992            0.0034 millirem 
    The estimated population dose to persons living within a 50-miles (80-kilometer) radiu
surrounding the laboratory due to release of gaseous radionuclides from laboratory operati
from reports for a 5-year period is presented below (SNL 1993, 1992, 1991, 1990, 1989).  T
data are from all laboratory operations, including storage of SNF. 
        1988              0.039 person-rem 
        1989              0.097 person-rem 
        1990              0.82 person-rem 
        1991              0.052 person-rem 
        1992              0.020 person-rem 

3.1.3.6.9 Waste Management-Low-level radioactive waste at Sandia National 

Laboratories is generated in both technical and remote test areas as a result of research 
development activities. 
Most of the low-level radioactive waste consists of contaminated 
equipment and combustible decontamination materials and cleanup debris.  All generated low
level radioactive waste is temporarily stored at generator sites or above ground in transp
containers at the Technical Area III disposal site.  All low-level radioactive waste packa
currently onsite pending approval of transport by commercial carriers offsite for burial (
1993a). 
    Mixed wastes include radioactively contaminated oils and solvents and radioactively 
contaminated or activated lead or other heavy metals.  Other mixed wastes may be generated
a result of weapons tests (DOE 1993a). 

3.1.4 Argonne National Laboratory - East 

    The Argonne National Laboratory - East stores reactor irradiated nuclear materials in 
Alpha-Gamma Hot Cell (Building 212, Wing F), the Chicago Pile 5 Building, and analytical 
laboratories within Building 205.  The principal mission (past and present) of the Alpha-G
Hot Cell is research on the behavior of materials, fuel, and structures used in nuclear re
Chicago Pile 5 houses a shut-down, heavy-water, moderated reactor whose fuel has been 
removed and shipped offsite.  Currently Chicago Pile 5 is in the process of being decontam
and decommissioned and contains only two highly enriched uranium target (i.e., converter)
elements.  Building 205 contains analytical laboratories that perform analyses on gram qua
of SNF samples coming from the Alpha-Gamma Hot Cell (DOE 1993b). 

3.1.4.1 Land Use. The laboratory and support facilities occupy about a 200-acre 

(81-hectare) tract; 1,700 acres (688 hectares) within the site perimeter are devoted to fo
landscaped areas.  The Dupage County Forest Preserve District operates 2,040-acre 
(826-hectare) green belt forest preserve, known as the Waterfall Glen Forest Preserve, whi
surrounds the site.  Much of this forest preserve was formerly Argonne National Laboratory
property but was deeded to the Forest Preserve District in 1973 for use as a public recrea
area, nature preserve, and demonstration forest.  In the past few years, a number of indus
parks have been constructed to the north and northwest of the laboratory.  Also, many 
commercial establishments and a large number of dwelling units have been constructed withi
few miles (kilometers) of Argonne National Laboratory.  Before being occupied by Argonne 
National Laboratory, most of the site was wooded and the remaining land was used for farmi
(ANL-E 1993a). 

3.1.4.2 Socioeconomics. Argonne National Laboratory is located within the Chicago



Standard Metropolitan Statistical Area, which comprises six Illinois and two Indiana count
around the southwest corner of Lake Michigan.  The population between 1970 and 1990 in the
region increased 1.2 percent from 6,491,300 to 6,568,800 people.  During this time total I
population increased 2.9 percent.  Data sources for this information include U.S. Bureau o
Census, Bureau of Economic Analysis, and Department of Energy documents (DOC 1992). 
    The nearby areas of Will and Cook Counties have generally developed at a considerably
lower rate than has the DuPage County area, except along the Illinois Waterway where indus
development has taken place.  Included within a 50-mile (80-kilometer) radius are portions
Lake and Porter Counties in Indiana, and all of DuPage, Will, Cook, Kendall, and Kane Coun
in Illinois (DOC 1992). 
    Beyond the forest preserve at Argonne National Laboratory's perimeter, the population
density is low, except for a high-density residential area--over 15 units per acre (37 uni
hectare) and about 4,500 residents--beginning some 650 yards (600 meters) east of the peri
DuPage County's growth rate has been the highest of any metropolitan Illinois county.  In 
the total number of housing units within region equaled 2,548,736.  Cook County contained 
largest percentage of the region's housing units (DOC 1991b). 
    With its workforce of about 4,700 persons, Argonne National Laboratory is one of the t
largest employers in DuPage County.  Employees commute to Argonne National Laboratory 
from distances as far as 30 miles (50 kilometers); thus the payroll is spread over a wide 
However, nearby villages, notably Lemont and Downers Grove, do house high numbers of 
Argonne National Laboratory employees.  About 50 percent of Argonne National Laboratory 
employees reside within 10 miles (16 kilometers) of the site.  The laboratory also purchas
of its utilities, outside services, equipment, and supplies locally (DOC 1992). 
    Employment associated with SNF management such as routine operations of the facility 
including care and periodic inventories of the SNF amounts to about 0.5 person-years per y
(Neimark 1995). 

3.1.4.3 Cultural Resources. The ANL-E site has no properties designated as National 

Historic Landmarks or listed on the National Register of Historic Places. 
    In 1992, 26 archaeological properties had been recorded at ANL-E.  One site has been 
evaluated as being potentially eligible for the National Register, 19 sites are not consid
eligible, and 6 sites have not been evaluated (ANL-E 1993a). 
    The Illinois State Historic Preservation Agency has not evaluated the ANL-E site's pot
to contain additional unidentified archaeological or architectural resources.  The potenti
ANL-E site to contain traditional cultural resources of interest to Native American groups
not been evaluated (ANL-E 1993a). 

3.1.4.4 Geology. The topography at ANL-E is generally gently rolling; the average 

elevation is 725 feet (221 meters) above sea level.  Slopes of consequence are found only
adjacent to streams and near the southern edge of the site, where the fall into the Des Pl
River Valley begins (ANL-E 1993b).  The geology of the Argonne National Laboratory area 
consists of about a 100-foot-thick (30-meter-thick) deposit of glacial till on top of dolo
bedrock.  The bedrock at Argonne National Laboratory is the Niagaran and Alexandrian 
dolomite of Silurian age (about 400 million years old).  These formations are underlain by
Maquoketa shale of Ordovician age, and older dolomites and sandstones of Ordovician and 
Cambrian age.  The beds are nearly horizontal (ANL-E 1993b). 
    The Niagaran and Alexandrian dolomite are about 200 feet (60 meters) thick in the 
Argonne National Laboratory area, and are widely used in DuPage County as a source of 
groundwater.  The Maquoketa shale separates the upper dolomite aquifer from the underlying
sandstone and dolomite aquifers.  This shale retards hydraulic connection between the uppe
lower aquifers; the lower aquifer has a much lower piezometric level and does not appear t
affected by pumpage from the overlying Silurian bedrock (ANL-E 1993a). 
    A capable fault is one that has had movement at, or near, the ground surface at least 
within the past 35,000 years or recurring movement within the past 500,000 years (10 CFR 1
Appendix A).  A few minor earthquakes have occurred in northern Illinois, believed to have
caused by isostatic adjustments of the Earth's crust in response to glacial unloading.  Se
areas of seismic activity are present at moderate distances from ANL-E, including the New
Madrid Fault zone in the St. Louis area of southwestern Missouri, the Wabash Valley Fault 
along the southern Illinois-Indiana border, and the Anna region of western Ohio.  Ground 
motions induced by near and distance seismic sources are expected to be minimal at the 
Laboratory (ANL-E 1993a). 
    A maximum horizontal ground surface acceleration of 0.15g at Argonne National 



Laboratory - East is estimated to result from an earthquake that could occur once every 20
years (DOE 1994a).  The seismic hazard information presented in this EIS is for general se
hazard comparisons across DOE sites.  Potential seismic hazards for existing and new facil
should be evaluated on a facility specific basis consistent with DOE orders and standards 
specific procedures. 
    No active volcanoes are considered to be in the ANL-E region (Keller 1979).  Therefore
the potential for damage from volcanic activity is minimal. 
    The major soil type present at ANL-E is Morley silt loam.  This soil covers approximat
70 percent of the site.  Stream valley soils, including the Askum, Peotone, and Sawmill si
loams, cover approximately 15 percent of the site, urban land soils approximately 10 perce
other minor soils the remaining 5 percent (Mapes 1979). 

3.1.4.5 Air Resources. The regional climate around Argonne National Laboratory is 

characterized as being continental, with relatively cold winters and hot summers.  The are
subject to frequently changing weather as storm systems move from the Great Plains toward 
east.  The weather is slightly modified by Lake Michigan, which is about 22 miles (35 kilo
east-northeast of the Laboratory (ANL-E 1993a). 
    Meteorological data presented here were compiled from the National Weather Service 
Station at the O'Hare International Airport in Chicago and from the meteorological tower 
operated at ANL-E.  The prevailing winds for the airport are from the south and southwest 
a northeast component.  The frequency of calm winds, defined as those less than 2 miles pe
hour (1 meter per second), was approximately 4 percent.  The 1992 average wind rose for th
ANL-E site is very similar to this pattern, with prevailing winds from the west to south, 
more significant northeast component.  In 1992, the percentage of calm winds at ANL-E was
approximately 3 percent (ANL-E 1993a). 
    The amount of rainfall recorded in 1992, 31.5 inches (80.01 centimeters), was nearly 
identical to the site's historical average of 31.48 inches (79.95 centimeter).  The temper
recorded during 1992 were also similar to the site's long-term averages.  The coldest mont
during 1992 were January and December, with monthly averages of 27.9yF (-2.3yC) and 28.0yF
(-2.2yC), respectively.  The warmest months were July and August, with monthly averages of
68.5yF (20.3yC) and 66.9yF (19.4yC), respectively (ANL-E 1993a). 
    The area experiences about 40 thunderstorms annually.  Occasionally, these storms are
accompanied by hail, damaging winds, or tornadoes.  From 1957 to 1969 there were 371 
tornadoes in the state, with more than 65 percent occurring in the spring months.  The 
theoretical probability of a tornado strike at Argonne is 8.54 x 10-4 each year, or a recu
interval of 1 tornado every 1,200 years.  The Argonne National Laboratory site was struck 
tornadoes in 1976 and 1978, with minor damage to power lines, roofs, and trees. 
    The State of Illinois has adopted ambient air quality standards that specify maximum 
permissible short- and long-term concentrations of various contaminants (State of Illinois
and Regulations 1992).  These standards are the same as the National Ambient Air Quality 
Standards for criteria pollutants (NAAQS; 40 CFR 50).  In addition to standards for criter
pollutants, the Illinois Environmental Protection Agency has made applicable all regulatio
promulgated by the EPA relating to National Emission Standards for Hazardous Air Pollutant
(NESHAP), under Section 112 of the Clean Air Act (40 USC 7412, 7601a).   
    The ANL-E site and the surrounding counties are classified by the EPA as severe 
nonattainment areas for the criteria pollutant ozone (O3).  All other surrounding counties
areas are in attainment of the remaining National Ambient Air Quality Standards criteria 
pollutants:  nitrogen dioxide (NO2), sodium dioxide (SO2), lead (Pb), particulate matter l
10 microns in diameter (PM10) and carbon monoxide (CO) (with the exception of the Lyons 
Township in southeast Chicago, which is listed as a moderate nonattainment area for PM10)
(ANL-E 1993b). 

3.1.4.6 Water Resources. 

Surface Water - The ANL-E is in the Des Plaines River drainage basin 24 miles (39 kilomete
west of Lake Michigan and is on the northern margin of the Des Plaines River valley.  The
largest onsite stream is Sawmill Creek, which originates north of the site and enters the 
Plaines River about 1.25 miles (2.01 kilometers) southeast from the center of the site.  T
streams originate onsite and combine to form Freund Brook, which discharges into a Sawmill
Creek.  Most of ANL-E is drained by Freund Brook.  The Des Plaines River flows southwest 
about 30 miles (48 kilometers) until it joins with the Kankakee River to form the Illinois
(ANL-E 1993a).  As noted in National Wild and Scenic Rivers System, December 1992 (USGS, 
1992) the ANL-E region has no federally designated wild and scenic rivers. 



    Flow in Sawmill Creek, upstream from the ANL-E wastewater outfall, averaged 6.3 cubic
feet (0.18 cubic meters) per second in 1992.  Flow in the Des Plaines River near the site 
approximately 900 feet3 (25.5 meters) per second (ANL-E, 1991).  In addition, ANL-E facili
are not in the 500-year floodplain.  The floodplain areas are largely confined to areas wi
feet (61 meters) of the surface streams (ANL-E 1993a). 
    The potable and site water supplies are obtained from groundwater (ANL-E 1993b).  The
first downstream location where surface water is used for drinking is at Alton, on the Mis
River, about 370 miles (595 kilometers) from ANL-E.  The first downstream location where 
surface water is used for drinking is at Alton, on the Mississippi River, about 370 miles
(595 kilometers) from ANL-E (ANL-E 1993b). 
    The ANL-E has nine National Pollutant Discharge Elimination System permitted outfalls,
most of which discharge directly or indirectly to Sawmill Creek (ANL-E 1991). 
    In addition to this outfall monitoring, surface water bodies in the region are routine
monitored for radioactive and nonradioactive parameters.  In 1990, measurable levels of 
americium-241, californium-249, californium-252, cesium-137, curium-242, curium-244, neptu
237, plutonium-238, plutonium-239, strontium-90, and tritium were detected in Sawmill Cree
downstream from the only small fraction of the DOE-derived concentration guides for water
(DOE Order 5400.5).  Dilution in the Des Plaines River reduced the concentration of the 
measured radionuclides to levels below their respective detection limits.  Streams sedimen
the ANL-E region are routinely sampled for radionuclides at 3 onsite and 10 offsite locati
These samples are not routinely analyzed for chemical constituents (ANL-E 1991). 
    Groundwater - The ANL-E vicinity uses two principal aquifers for its water supply.  Th
upper aquifer is the Niagara and Alexandria dolomite, which is about 200 feet (61 meters) 
in the region and has a potentiometric surface between 500 and 100 feet (152 and 30 meters
below ground (ANL-E 1993b).  Water flows through this unit in a southern direction (ANL-E
1991).  No aquifers in the region are considered sole source aquifers under the Safe Drink
Water Act regulations (EPA 1994). 
    The ANL-E receives its potable water supply from four wells in the Niagara dolomite 
aquifer.  These wells are approximately 300 feet (91 meters) deep and provide hard water t
requires treatment before use (ANL-E 1993b).  Treated sanitary and laboratory wastewater f
ANL-E are combined and discharged into Sawmill Creek.  This effluent averaged 0.83 million
gallons (3.1 million liters) per day (ANL-E 1993a). 
    Groundwater is monitored for radioactive and nonradioactive parameters at 32 ANL-E 
locations. Groundwater in the four onsite drinking water wells is also monitored for radio
and nonradioactive parameters, as required by the Safe Drinking Water Act.  In 1990, all r
were less than the limits established by the Safe Drinking Water Act except for elevated l
total dissolved solids and turbidity.  The average concentration of tritium was approximat
percent of the EPA Primary Drinking Water Standard of 20,000 picocuries per liter.  One we
was removed from service in 1990 (ANL-E 1991). 

3.1.4.7 Ecological Resources. The Argonne National Laboratory site lies within the 

Prairie Peninsula Section of the Oak-Hickory Forest Region.  The Prairie Peninsula is a mo
of oak forest, oak openings, and tall-grass prairie occurring on glaciated parts of Illino
northwest Indiana, southern Wisconsin, and parts of other states.  Forests in the Argone N
Laboratory-East region are predominantly oak hickory.  Other forested areas consist of sug
maple, red oak, and basswood (ANL-E 1993a). 
    The mixture of vegetational communities (open fields, deciduous forests, pine plantati
wetlands, and mowed rights-of-way), coupled with a large degree of protection from human 
intrusion, makes the Argonne National Laboratory site an effective refuge for many species
animals.  These animals are characteristically found in open fields, forests, and forest-e
communities in the Midwest.  Also other bird species use the Argonne National Laboratory s
as a stopover during spring and fall migrations.  By far, the most numerous animals on the
are the small invertebrates (ANL-E 1993b). 
    The site is inhabited by fallow deer, (Dama dama), eastern cottontail rabbit, opossum,
raccoon and squirrels.  Although fallow deer have several color varieties, only the white 
occurs at Argonne.  Invertebrate fauna consist primarily of dipteran larvae, crayfish, cad
larvae, and midge larvae.  Few fish are present due to the low summer flows and high 
temperatures.  Wetlands include a cattail marsh and wooded swamp habitat (ANL-E 1993b). 
    An opinion rendered by the U.S. Fish and Wildlife Service indicated that the only fede
listed endangered or threatened vertebrate species likely to be present in the vicinity of
Argonne National Laboratory site is the Indiana bat (Miotis sodalis).  An unconfirmed capt
an Indiana bat in nearby waterfall Glen Forest Preserves indicates that the bat may occur 
ANL-E site.  In addition, a September 1980 updated of the "Red Book" for the North-Central



Region lists the federally endangered bald eagle (Haliaeetus leucocephalus) as wintering i
Will County.  Both American and Arctic subspecies of the peregrine falcon (Falco peregrinu
anatum and F. p. tundrius) and Kirtland's warbler (Dendroica kirtlandii) migrate through 
northeastern Illinois and thus might occasionally be found on or near the Argonne National
Laboratory site.  All three of these bird taxa are on the Federal endangered species list 
1993b). 
    At least two plant species proposed for Federal endangered/threatened designation are
known to occur in counties near the Argonne National Laboratory site and therefore might b
present here.  These are Thismia americana, found on wet prairies in Cook County; and Plan
cordata, a plant of wet woodlands recorded in Will County (ANL-E 1993b). 

3.1.4.8 Public Health and Safety. The highest annual dose received by an offsite 

resident from a combination of the separate airborne and direct exposure pathways from the
most recent reports for a 5-year period is presented below (ANL-E 1993a, 1992, 1991, 1990,
1989).  The annual doses are only a fraction of the DOE Public Dose Limit of 100 millirem 
year.  The data are from all laboratory operations, including storage of SNF. 
            1988            0.66 millirem 
            1989            0.49 millirem 
            1990            0.41 millirem 
            1991            0.29 millirem 
            1992            0.34 millirem 
    The total annual population dose to the entire area within a 50-mile (80-kilometer) ra
of the laboratory for a 5-year period is presented below (ANL-E 1993a, 1992, 1991, 1990, 1
The data are from all laboratory operations, including storage of SNF. 
            1988               25 person-rem 
            1989               17 person-rem 
            1990               15 person-rem 
            1991               15 person-rem 
            1992               17 person-rem 

3.1.4.9 Waste Management. Activities conducted at ANL-E generate a variety of 

radioactive and hazardous waste streams (DOE 1994b). 
    The ANL-E reports 10 mixed waste streams in the inventory of operations waste.  Of the
eight are low-level mixed waste streams and two are mixed transuranic waste streams.  The
ANL-E currently stores about 2.5 cubic yards (1.9 cubic meters) of mixed transuranic waste
projects that 2.1 yards3 (1.6 meters3) of additional transuranic wastes will be generated 
the end of 1997. This waste will be processed as necessary (characterized, repackaged, 
immobilized) to meet the waste acceptance criteria of the Waste Isolation Pilot Plant 
(DOE 1993e). 
    The ANL-E has no facilities for treating low-level mixed waste and transuranic waste. 
ANL-E currently stores about 125 cubic yards (96 meters3) of low-level transuranic waste, 
includes low-level waste and transuranic waste reclassified as low-level transuranic waste
Roughly 30 meters3 (39 cubic yards) of low-level transuranic waste are projected to be gen
through the end of 1997 (DOE 1993e). 
    Two major, unused facilities at ANL-E are undergoing environmental restoration.  The 
Laboratory expects to complete removal of the Experimental Boiling Water Reactor vessel by
the end of Fiscal Year 1995 and to complete the conversion of the CP-5 reactor building to
interim safe storage condition during Fiscal Year 1994 (DOE 1993f). 

3.2 Domestic Research Reactors 

    The environments of domestic research reactors that may be affected by SNF activities 
described in this section.  Representative environments of sites generating and storing SN
described as a basis for assessing the 57 reactor sites identified in Subsection 2.1.2.  T
approach was selected to permit enveloping the characteristics of the large number of site
covered.  Additionally, it is recognized that the programmatic SNF analyses in this EIS ar
intended to be site specific.  Site-specific environmental information has already been pr
to the NRC and analyzed as part of the facility licensing process. 
    Domestic research reactors are located in a wide variety of environmental settings, ra
from relatively densely populated urban areas to rural/semirural university campuses and 
industrial parks.  To provide reasonably representative descriptions of potentially affect



environments for these diverse installations, environmental information has been provided 
5 of the 11 Category 1 reactor sites.  These five reactor sites encompass the diverse rang
reactor types and power level as well as diverse environmental setting. 
    As reported in 1988, there were a total of 268 personnel working at the 11 Category 1
reactors (ANS 1988).  This number included operators, experimenting scientists, and suppor
personnel.  While not their main occupation, part of the duties of the operators and some
support personnel include tasks associated with refueling, storing, inventorying, packagin
shipping SNF. 
    Environmental information is provided for those facilities whose ability to store SNF 
limited when compared to their fuel burnup rate.  For those operating facilities possessin
adequate storage for their SNF, projected to be generated through 2035, there would be no
incremental impacts on the surrounding environment.  Accordingly, no environmental analyse
have been performed and no information is provided in this section. 
    The environmental information for each of these reactors has been presented as part of
their license applications to the NRC and has been assessed by that agency as part of the
licensing process for each facility.  The environmental impacts of expanded storage of SNF
these facilities are expected to be minimal (although other effects on the institutions th
may be extensive).  Information on environmental factors that are not affected by the acti
storing SNF at these sites (including cultural resources, aesthetic and scenic resources, 
resources, noise, traffic and transportation, utilities and energy, materials and waste ma
is not provided in this document. 
    Data on the calculated doses to the general public resulting from effluents from NRC 
licensed research reactors is not available, since their license and reporting requirement
not the same as those for DOE facilities.  At the time of the reports (1987-1993), the eff
release limits in 10 CFR 20 (specified as maximum permissible concentrations) were based o
dose limit of 500 millirem per year to a hypothetical member of the public.  The conservat
assumptions made in calculating the 10 CFR 20 concentration limits were that the person on
drank the water and breathed the air released from the licensed facility.  The licensed re
reactors proved to the NRC that the dose limit of 500 millirem per year for the general pu
was being met by maintaining the release concentrations at the site boundary below the 
maximum permissible concentration limits specified in 10 CFR 20.  In reality, the actual d
received by any member of the public was well below the prescribed limit of 500 millirem p
year because 1) no individual drinks the water discharged in the sewer systems from these
facilities, 2) no individual stands at the closest downwind location for 24 hours a day, 3
year, and 3) the radioactivity concentrations at the site boundary are well below the 
concentration limits. 
    As of 1993, licensed research reactors are required to meet the dose limits specified 
EPA in 40 CFR 61 of 10 millirem per year to the maximum exposed individual from airborne 
effluents.  In addition, as of 1994, the licensed research reactors are required to comply
new 10 CFR 20, in which exposure to any member of the public from all pathways is limited 
100 millirem per year. 

3.2.1 National Institute of Standards and Technology Research Reactor 

    The National Institute of Standards and Technology research reactor, formerly known as
National Bureau of Standards Reactor, is a highly enriched, heavy-water-cooled and moderat
vessel-type reactor.  The National Institute of Standards and Technology reactor received 
Atomic Energy Commission provisional license in 1967 to operate at 10 MW.  On May 16, 1984
the NRC upgraded the National Institute of Standards and Technology research reactor licen
to operate for 20 years at up to 20 MW (NRC 1983). 
    The spent fuel storage pool, located in the basement of the confinement building, is u
store spent fuel under filtered, demineralized water until the fuel is shipped offsite.  A
storage pool cooling system is installed to dissipate the decay heat from elements stored 
pool.  Storage racks are provided to store both full fuel elements and cut fuel pieces in 
geometry.  Boral or stainless steel spacers are placed between elements as required to con
criticality.  The storage rack arrangement ensures that the fuel in the pool remains subcr
(NRC 1983).  
    The National Institute of Standards and Technology site is a 576-acre tract of land in
Montgomery County, Maryland, approximately 1 mile (1.6 kilometers) southwest of the City o
Gaithersburg, Maryland.  According to the 1990 census, the population of Gaithersburg was
39,542 (Rand 1992).  The general area is a combination of residential and rural.  The near
population centers are Gaithersburg, adjacent to the site, and Rockville, 5 miles (8 kilom
southeast of the site.  The National Institute of Standards and Technology site is located
approximately 20 miles (32 kilometers) northwest of the center of the District of Columbia



National Institute of Standards and Technology campus is bounded on the east by a major 
interstate highway (I-270), on the north and west by Maryland Route 124, and on the southe
by Muddy Branch Road.  The area adjacent to the reactor building is occupied by a parking 
the reactor cooling tower, and roads.  Thus, the area within a 500-foot (152-meter) radius
reactor building stack is not readily available for the construction of new buildings, and
for future development of the National Institute of Standards and Technology site does not
include any new buildings within 500 feet (152 meters) of the reactor stack.  The site bou
nearest to the National Institute of Standards and Technology reactor is approximately 0.2
(0.4 kilometer) southwest of the reactor.  The nearest offsite residential or commercial h
about 1,500 feet (457 meters) to the southeast of the reactor (NRC 1983). 
    During the period 1955-1967, 28 tornadoes were reported in a 2 degree latitude-longitu
square containing the site.  The computed recurrence interval for a tornado at the Nationa
Institute of Standards and Technology site is about 2000 years.  Numerous tropical storms,
tornadoes and hurricanes have affected the area.  In the period from 1871 to 1978, about 
20 tornadoes or hurricanes have passed within 100 miles (160 kilometers) of the site (NRC 
    There is no known major fault in the site vicinity (Seismic Zone 1).  There is no know
relationship between mapped faults and the moderate seismicity in the region.  The maximum
potential earthquake for the area was estimated to result in a maximum ground acceleration
0.07 g at the reactor site.  The effects of stresses developed by 0.1 g earthquake loading
been evaluated, and it was demonstrated that the confinement building and reactor equipmen
would remain intact and maintain their capability (NRC 1983). 
    A summary of the radioactive material released in airborne and liquid effluents from t
National Institute of Standards and Technology from the most recent reports for a 5-year p
is presented below (NIST 1993, 1992, 1991, 1990, 1989). 
Year                Airborne effluents     Liquid effluents into  
                                           sanitary sewer  
                    Argon-41  Tritium      Tritium   Other beta- 
                                                     gamma emitters  
1988                900 Ci    393 Ci       5.1 Ci    0.0026 Ci  
1989                328 Ci    461 Ci       2.9 Ci    0.0039 Ci  
1990                687 Ci    309 Ci       2.2 Ci    0.0011 Ci  
1991                971 Ci    251 Ci       1.8 Ci    0.0016 Ci  
1992                665 Ci    351 Ci       1.5 Ci    0.0004 Ci 

3.2.2 Massachusetts Institute of Technology Research Reactor 

    The Massachusetts Institute of Technology Reactor is a tank-type, light-water cooled a
moderated, heavy-water reflected, plate fuel, research and training reactor.  The Massachu
Institute of Technology Reactor received its 5 MW operating license June 9, 1958 and origi
was designed to have a heavy-water moderated and cooled core utilizing curved plate-type f
elements, highly enriched in uranium-235.  The major revision of the core design occurred 
1970 (MIT 1981, 1970). 
    The reactor building is a steel, gas-tight, 70-foot (21.3-meter) internal diameter, 50
(15.2-meter) high, domed right cylinder with 2-foot (0.6-meter) thick concrete shielding w
the inside.  The reactor building basement contains an 8-foot (2.4-meter) diameter, 20-foo
(6-meter-deep) spent fuel storage tank of demineralized water.  The containment building h
air conditioning and multiple filter ventilation system which exhausts to a 150-foot (46-m
stack.  
    Irradiated fuel elements can be stored in any of the following locations: 
    a)  In the reactor core 
    b)  In the cadmium-lined fuel storage ring (holds 27 SNF elements) attached to the flo
        shroud, or briefly in a three-element rack in the core tank used during transfers 
        spent fuel out of the core tank 
    c)  In 22 steel-lined dry storage holes, 5 inches (13 centimeters) in diameter, on the
        reactor top biological shield 
    d)  In the spent fuel storage tank in the basement of the reactor building 
    e)  In the fuel element transfer flask or other proper shield within the controlled ar
    The Massachusetts Institute of Technology Reactor is located a few blocks northwest of
main Massachusetts Institute of Technology campus in Cambridge, Massachusetts and less tha
2,000 feet (610 meters) from the Charles River, which separates Cambridge from Boston.  
According to the 1990 census, Cambridge had a population of 95,802 (Rand 1992).  The MIT 
Reactor is located in the midst of a heavily industrialized section of Cambridge.  The sit
measures approximately 280 feet in length by 150 feet in width (85 meters by 46 meters).  
and Albany Railroad tracks, used exclusively for freight traffic, run parallel to the back



reactor exclusion area.  Although the site boundary comes nearest to the reactor on the si
facing the railroad tracks, the closest point of normal public occupancy near the site bou
on the Albany Street side at approximately 120 feet (37 meters).  (MIT 1970) 
    The Massachusetts Institute of Technology Meteorology Department has stated that 
conditions for the reactor site should vary only slightly from those at Logan Airport in e
Boston.  The area atmospheric conditions vary from highly stable situations with light win
unstable periods with strong winds in excess of 47 miles (75.6 kilometers) per hour.  Wate
drainage from the reactor site is into the Charles River and on into Boston Harbor and 
Massachusetts Bay.  The drainage in this section of Cambridge is such that after a record-
breaking 20 inches (0.5 meter) of rain fell in 48 hours, the Charles River did not overflo
banks, nor was the area inundated (MIT 1970). 
    The Cambridge area lies in the Boston Basin which has been relatively free of earthqua
in the past 150 years but had several earthquakes in the preceding centuries.  The region 
located in Seismic Zone 2.  The most severe shock with a probable epicenter near Cambridge
occurred in 1755 with a Rossi-Forel intensity of 9 (equivalent to Modified Mercalli Intens
or X).  Partial or total destruction of some buildings occurred.  Since 1817, no earthquak
Rossi-Forel intensity of more than 5 (equivalent to Modified Mercalli Intensity VI) has be
reported near Boston (MIT 1970). 
    A summary of the radioactive material released in airborne and liquid effluents from t
Massachusetts Institute of Technology Research Reactor from the most recent reports for a 
year period is presented below (MIT 1992, 1991, 1990, 1989, 1988).  Liquid radioactive was
generated at the Massachusetts Institute of Technology Research Reactor facility are disch
only to the sanitary sewer serving the facility.  All releases were in accordance with Tec
Specifications 3.8-1 and 10 CFR 20.  All activities were substantially below the limits sp
10 CFR 20.303.  Gaseous radioactivity is discharged to the atmosphere from the containment
building exhaust stack.  All gaseous releases were in accordance with the Technical Specif
and all nuclides were below the limits of 10 CFR 20.  The information is reported by fisca
from July 1 of the previous year to June 30 of the current year. 
Year                Airborne            Liquid effluents  
                    effluents           into sanitary sewer  
                    Argon-41            Tritium  Other beta-  
                                        gamma emitters  
1988                2627 Ci             0.071 Ci 0.0011 Ci  
1989                1529 Ci             0.107 Ci 0.0034 Ci  
1990                 543 Ci             0.059 Ci 0.0220 Ci  
1991                 684 Ci             0.115 Ci 0.0071 Ci  
1992                 728 Ci             0.023 Ci 0.0137 Ci 

3.2.3 University of Missouri/Columbia Research Reactor 

    The University of Missouri/Columbia Research Reactor is a 10 MW tank in pool light wat
moderated and cooled research reactor.  The reactor uses plate-type fuel containing 93 per
enriched uranium-235.  The core forms an annular fuel region which is pressurized and cool
forced convection.  The University of Missouri/Columbia Research Reactor received its oper
license October 11, 1966 and initially operated at 5 MW.  The reactor power was increased 
10 MW in 1974 (UMC 1965; NRC 1991b). 
    The reactor is housed in a five-level, poured-concrete, gas-tight containment building
is in the center of the Research Reactor Facility, a one-level building of poured-concrete
and brick construction. The reactor vessel is located eccentrically within an open pool 10
(3 meters) in diameter and 30 feet (9 meters) deep.  Permanent SNF storage is provided wit
the biological shield, in a pool separated from the reactor by a massive submerged concret
(UMC 1965). 
    The University of Missouri/Columbia Research Reactor currently has 44 fuel elements in
the core, 20 SNF elements in wet storage and none in dry storage.  Without offsite shipmen
SNF, the University of Missouri/Columbia Research Reactor's storage capacity of 120 elemen
would be filled by June 1996.  Before this could occur, NRC approval would be required to 
the reactor's uranium-235 possession limit above 165 pounds (75 kilograms).  Increased SNF
storage capacity could be achieved by reracking and building a new wet-storage area within
reactor building.  However, there are no plans to expand the current SNF storage capacity
(Jentz 1993). 
    The University of Missouri/Columbia Research Reactor Facility is located within the 85
(0.344-square-kilometer) Research Park about 1 mile (1.6 kilometers) southwest of the main
campus of the University of Missouri, south of the main business district of the city of C
Boone County, Missouri.  According to the 1990 census, the population of Columbia was 69,1



(Rand 1992).  The nearest permanent residence is approximately 1,000 feet (305 meters) fro
the reactor.  There are a number of small industrial activities in the area, but for the c
agriculture is the leading activity. 
    Wind speeds up to 50 miles (80 kilometers) per hour are not uncommon at Columbia.  
Ninety-four-mile-per-hour (151-kilometer-per-hour) winds have an average recurrence interv
100 years; winds of 105 miles (169 kilometers) per hour have an average recurrence interva
200 years.  The frequency of tornadoes is so low that it is difficult to estimate the prob
the event.  In most of the Midwest, there are an average 2.5 tornadoes per year in a 
10,000 square-mile (25,900-square-kilometer) area.  Surface drainage from the site moves s
to enter Hinkson Creek, which drains to Perche Creek and then to the Missouri River 
(UMC 1961).  
    Columbia's position within the stable area of Missouri (Seismic Zone 1) and the seismi
history of the area indicate that the probability of seismic damage to the area is extreme
    A summary of the radioactive material released in airborne and liquid effluents from t
University of Missouri/Columbia Research Reactor from the most recent reports for a 5-year
period is presented below (UMC 1992, 1991, 1990, 1989, 1988).  The information is reported
fiscal year, from July 1 of the previous year to June 30 of the current year. 
Year       Airborne effluents      Liquid effluents into  
                                   sanitary sewer  
           Argon-41  Tritium       Tritium   Other beta- 
                                             gamma emitters  
1988       813 Ci    14.5 Ci       0.077 Ci  0.0080 Ci  
1989       920 Ci    2.8 Ci        0.0352 Ci 0.0085 Ci  
1990       590 Ci    2.3 Ci        0.555 Ci  0.0385 Ci  
1991       520 Ci    15.0 Ci       0.1600 Ci 0.0250 Ci  
1992       440 Ci    0.73 Ci       0.2094 Ci 0.0488 Ci 

3.2.4 University of Michigan Ford Nuclear Reactor 

    The University of Michigan's Ford Nuclear Reactor is a pool-type heterogeneous 
2-megawatt-thermal reactor that is light-water cooled and moderated.  The Ford Nuclear Rea
has been operated since 1957 and received a 20-year license renewal from the NRC on July 2
1985 (NRC 1985c).  Its principal function is for teaching, research, activation, and exper
(NRC 1985d). 
    The reactor is located in a windowless, four-story reinforced concrete building that i
approximately a 70-foot (21.3-meter) cube.  The reactor room, designed to restrict leakage
equipped with its own ventilation system and exhaust stack (NRC 1985d). 
    The Ford Nuclear Reactor site situated on the North Campus, which is about 1.75 miles
(2.8 kilometers) northeast of the old University of Michigan campus.  The North Campus is 
tract of nearly 900 acres (3.64 square kilometers), approximately 1.5 miles (2.4 kilometer
northeast of the center of Ann Arbor.  According to the 1990 census, the population of the
of Ann Arbor was 109,592 (Rand 1992).  The University of Michigan controls all the land wi
1500 feet (457 meters) of the reactor site, with the exception of a small portion of the h
right-of-way along Glacier Way to the southeast and the Arborcrest Cemetery, located 800 f
(244 meters) to the east of the site.  The reactor exclusion area consists of all the land
(152 meters) to the east, 1000 feet (305 meters) to the west and north, and 1200 feet 
(366 meters) to the south (NRC 1985d). 
    The reactor building and the contiguous Phoenix Memorial Laboratory are located near t
center of the North Campus area.  The following guidelines were used by the university in
developing the North Campus area:  (1) only laboratory and research buildings will be 
constructed within 50 feet (15 meters) of the reactor and (2) no housing or other building
containing housing facilities will be erected within 1500 feet (457 meters) of the reactor
Therefore, all buildings, except the reactor and laboratory buildings, are generally occup
during normal school hours only.  The closest permanent residences are about 1500 feet 
(457 meters) from the Ford Nuclear Reactor facility (NRC 1985d). 
    The heaviest rainfall intensity occurs in connection with thundershower activity, and 
heaviest recorded 24-hour period of rainfall was approximately 5 inches (13 centimeters). 
intensities as high as 1.2 inches (3 centimeters). occur with a frequency of once every 2 
Average annual snowfall is 30.2 inches (76.7 centimeters.).  Annual totals have ranged fro
54 inches (33 to 137 centimeters).  The heaviest recorded snowfall for a single day was 6.
(15.7 centimeters).  The highest wind velocity recorded in the Ann Arbor area was 60 miles
hour (27 meters per second).  Michigan lies at the northeastern edge of the nation's maxim
frequency belt for tornadoes.  For the past decade, Michigan has averaged nine tornadoes p
year, 90 percent of which have been in the southern half of the lower peninsula (NRC 1985d



    The University of Michigan Ann Arbor site, within the Central Stable Region, is 
characterized by a relatively low level of seismic activity (Seismic Zone 1).  Recent 
interpretations of geophysical investigations suggest that different areas of the Central 
Region exhibit different levels of seismic activity.  For instance, Barstow et al. develop
earthquake frequency map for the eastern United States that places Ann Arbor in a zone whe
8-15 earthquakes per 4500 square miles (11,660 square kilometers), with Modified Mercalli
Intensities of III or greater, have occurred during the time period 1800-1977.  The Anna, 
location experienced a frequency of 32-63 earthquakes per 4500 square miles (11,660 square
kilometers) with Modified Mercalli Intensity III or greater for the same time period.  The
Michigan Basin area, in general, is considered to have had no more than 0-3 earthquakes pe
4,500 square miles (11,660 square kilometers) of Modified Mercalli Intensity III or greate
seismicity map developed by the Geological Survey of the State of Michigan shows that for 
time period from 1872-1967, only 34 earthquakes were felt (reported) in the entire State o
Michigan.  A U.S. Geological Survey seismicity map of the State of Michigan shows a total 
83 earthquakes in the state since 1872.  The nearest of these to Ann Arbor (March 13, 1978
Modified Mercalli Intensity IV) was about 30 miles (48 kilometers) away.  Only six earthqu
have been reported within 60 miles (96 kilometers) of Ann Arbor.  The risk of damage from
earthquakes to well-designed structures is relatively low for the Ann Arbor area.  In addi
earthquake intensity/magnitude potential is relatively low for the Michigan region, and th
no known structures in the Ann Arbor area capable of causing earthquakes (NRC 1985d). 
     A summary of the radioactive material released in airborne and liquid effluents from 
Ford Nuclear Reactor from the most recent reports for a 5-year period is presented below 
(UMI 1994, 1993, 1992, 1991, 1990). 
Year       Airborne            Liquid effluents into  
           effluents           sanitary sewer  
           Argon-41            Tritium                 Other beta- 
                                                       gamma emitters  
1989       31 Ci               0.051 Ci                0.18 Ci  
1990       35 Ci               0.069 Ci                0.48 Ci  
1991       41 Ci               0.079 Ci                0.11 Ci  
1992       39 Ci               No discharges  
1993       39 Ci               No discharges 

3.2.5 University of Texas TRIGA 

    The University of Texas General Atomic TRIGA Mk-II Reactor replaces an earlier TRIGA 
Mk-I reactor which had been in operation on the main campus in Austin, Texas since 1963.  
TRIGA Mk-II is a 1.1 MW heterogeneous, pool-type reactor incorporating solid uranium- 
zirconium hydride fuel-moderator elements with an enrichment of 19.7 percent uranium-235. 
The University of Texas TRIGA core is similar to most other TRIGA reactors operated 
throughout the world as well as the United States.   It received its NRC operating license
January 17, 1992 (NRC 1985a, 1992). 
    The University of Texas TRIGA Mk-II Reactor facility is housed in the Nuclear Engineer
Teaching Laboratory on the east tract of the Balcones Research Center about 7 miles 
(11.3 kilometers) north of the University of Texas main campus, in the City of Austin, Tra
County.  According to the 1990 census, the City of Austin had a population of 465,622 (Ran
1992).  Residential areas are located from 0.8 to 1.3 miles (1.3 to 2.1 kilometers) from t
reactor facility.  Most areas adjacent to the research center are developed for mixed comm
and industrial activities.  Major activities in the area are from the University of Texas 
campus at Austin and the State of Texas government and the business district of the City o
Austin (NRC 1985a). 
    Destructive wind and damaging hailstorms are infrequent.  On rare occasions, dissipati
tropical storms affect the city with strong winds and heavy rains.  Tornado activity at th
roughly one event per year per 1000 square miles (2,600 square kilometers), or 4 x 10-6 pe
for an area of 333 square feet (30.8 square meters), which is roughly equal to the general
area.  Water drainage at the immediate site is primarily related to the potential but temp
occurrence of extreme rainfall rates.  Surface water runoff from the Balcones Research Cen
site is drained into the Shoal Creek Watershed except for the extreme northeast region of 
site, which drains into the Walnut Creek watershed.  The facility is located in the northe
region with drainage into the Walnut Creek watershed.  It is situated at an elevation well
the local area flood plain, and is located nearly equidistant 0.5 mile (0.8 kilometer) fro
drainage easements of both watersheds.  Thus no significant general site area flooding is
anticipated (NRC 1985a). 
    The University of Texas TRIGA reactor site is located in a zone where no damage from 



earthquakes is expected (Seismic Zone 1).  This does not mean, however, that the area is 
aseismic.  The Austin region has experienced three (recorded) earthquakes within a 50-mile
(92.6-kilometer) radius since the late nineteenth century: 
    -   May 1, 1873--Manor earthquake with epicentral Modified Mercalli Intensity III-IV 
    -   January 5, 1887--Paige earthquake with epicentral Modified Mercalli Intensity V 
    -   October 9, 1902--Creedmore earthquake with epicentral Modified Mercalli Intensity
        IV-V. 
Other regions in central and east Texas have experienced earthquakes of epicentral Modifie
Mercalli Intensity V and possibly VI.  Damage from an Modified Mercalli Intensity VI 
earthquake is limited to cracked plaster and damage to chimneys.  Structures of good desig
not begin to experience damage from intensities below Modified Mercalli Intensity VII.  
Therefore, when state-of-the-art engineering practices for general structures of common de
are adhered to, seismic excitations from earthquakes of Modified Mercalli Intensities V or
not expected to affect the integrity of the reactor (NRC 1985a). 
    The University of Texas TRIGA reactor recently became operational, with its first crit
occurring in March 1992.  There is no history of releases and exposures for this reactor.

3.3 Nuclear Power Plant Spent Nuclear Fuel 

    In this section, the environments of three facilities housing power reactor SNF to be
managed by DOE are described.  These facilities are the West Valley Demonstration Project 
New York State; the Fort St. Vrain SNF Storage Facility in Colorado; and the B&W Research
Technology Center in Virginia. General environmental concerns related to these facilities 
their operation have been addressed either during their initial licensing/permitting activ
during a subsequent amendment process.  Information on environmental factors that are not
uniformly available in existing NEPA documentation for all three sites (noise, traffic, ut
energy, and waste management) are not provided in this document. 

3.3.1 West Valley Demonstration Project 

    The West Valley Demonstration Project consists of numerous structures and facilities. 
Fuel Receiving & Storage facility, located adjacent to the original fuel reprocessing plan
where SNF management activities at the West Valley Demonstration Project are currently 
performed.  The Fuel Receiving & Storage facility consists of the following buildings and 
(WVNS 1993). 
    -   Fuel Receiving & Storage Building - This building contains the spent fuel pool, ca
        unloading pool, cask decontamination area, cask and fuel handling equipment, and t
        spent fuel pool water treatment system. 
    -   The water treatment system maintains a water quality that ensures visual clarity f
        underwater operations and that degradation of the SNF is minimized. 
    -   The spent fuel pool provides shielding from irradiated fuel and ensures that store
        assemblies are maintained in a critically safe geometry.  The pool is about 30 yea
        and was not designed with a liner or a leak detection system, nor were the fuel ra
        designed to withstand a design-basis earthquake. 
    -   Radwaste Process Building - This building houses the equipment for the Radwaste 
        Treatment System, including the high integrity containers used to store spent resi
        and filter media, as well as shields for those containers. 
    -   Recirculation Ventilation Building - This building houses the ventilation equipmen
        the Fuel Receiving & Storage building including fans, filters, heaters, chiller, a
        controls. 
    The Western New York Nuclear Service Center is located in the town of Ashford, 
Cattaraugus County, in rural western New York State, approximately 31 miles (50 kilometers
south of Buffalo and 24.5 miles (40 kilometers) inland (east) of Lake Erie.  The West Vall
Demonstration Project site consists of a 220-acre (88-hectare) tract which is located in t
of the 3,345-acre (1,341-hectare) Western New York Nuclear Service Center, (WVNS 1992a). 

3.3.1.1 Land Use. Regional land use is predominantly agricultural, with some scattered 

residential areas.  The communities of West Valley, Riceville, Ashford, Hollow, and the vi
Springville are located within 5 miles (8 kilometers) of the West Valley Demonstration Pro
The proximity of the city of Buffalo, Lake Erie, and Lake Ontario influence land use patte
the region (WVNS 1992a). 



3.3.1.2 Socioeconomics. The West Valley Demonstration Project comprises Cattaraugus 

and Erie Counties in the State of New York.  These counties collectively account for 96 pe
of the site's employee residential distribution.  Most West Valley Demonstration Project 
employees live in Erie County.  Total employment in the region increased 14.4 percent betw
1970 and 1990.  During the same period, total population in the region decreased 12.2 perc
Personal income in 1990 for Cattaraugus and Erie County residents was $13,698 and $18,305,
respectively (DOC 1992).  The total number of housing units within the region is 438,970.
    The number of regular employees working at West Valley Demonstration Project is 1050 
personnel.  Employment associated with SNF management at West Valley amounts to 9 person-
years per year (Connors 1995). 

3.3.1.3 Cultural Resources. The cultural resources of 360 acres (145 hectares) that may 

be affected by future West Valley Demonstration Project Plans and/or West Valley 
Demonstration Project completion and Western New York Nuclear Service Center closure have
been investigated.  No recorded extant historic structures are located within or adjacent 
study area, but seven recorded prehistoric sites are within a 1.5-mile (2.4-kilometer) rad
study area described below.  There are no structures or prehistoric sites within the study
within the town of Ashford that are listed on the New York State Register of Historic Plac
the National Register of Historic Places (WVNS 1994). 

3.3.1.4 Aesthetic and Scenic Resources. The natural landscape in the area consists of 

rolling wooded hillsides, a mix of actively used agricultural fields, inactive farm fields
brush, and rural homesites.  Large portions of the Western New York Nuclear Service Center
are relatively undisturbed and consist of a mixture of abandoned agricultural areas in var
stages of ecological succession, forested tracts, and wetlands joined by transitional ecot
terrain in the area of the Western New York Nuclear Service Center is not unique in terms 
landforms, vegetation, expanses of water, or land use (WVNS 1993). 

3.3.1.5 Geology. The West Valley Demonstration Project is located within the 

Cattaraugus highlands, which is a transitional zone between the Appalachian Plateau Provin
and the Great Lakes Plain (WVNS 1993). 
    No fold or fault of any consequence is recognized within the site.  The Clarendon-Lind
Structure is the closest active "capable" earthquake (fault)-producing feature known to ex
the region.  It is approximately 23 miles (37 kilometers) from the site (WVNS 1993).  The 
has experienced a moderate amount of relatively minor seismic activity.  During historical
ground motion at the site probably has not exceeded a Modified Mercalli Intensity of IV or
horizontal acceleration of 0.05g.  It is estimated that the maximum earthquake on the Clar
Linden Structure would produce an earthquake of Modified Mercalli Intensity of VI to VII a
maximum horizontal acceleration of approximately 0.12g at the site.  The Claredon-Linden F
Zone is located approximately 18 miles (29 kilometers) east of the West Valley Demonstrati
Project (WVNS 1993). 
    The West Valley Demonstration Project region has no active volcanoes (Keller 1979).  T
major soil types at the West Valley Demonstration Project include the well-drained Chenang
gravelly loam, the poorly drained Erie silt loam, and the poorly drained Mahoning silt loa

3.3.1.6 Air Resources. A 200 feet (60-meter) onsite meteorological tower is operated by 

DOE at the West Valley Demonstration Project.  A review of the West Valley Demonstration 
Project tower's 1992 data indicates that the prevailing wind was from the south-southeast 
mean wind speed of 5.4 miles per hour (2.4 meters per second).  The precipitation for 1992
7.1 inches (18 centimeters) above the annual average of 40.9 inches (104 centimeters).  Th
onsite 1992 wind data and National Weather Service wind data collected at Buffalo airport 
not compare well, thereby indicating that Buffalo airport is not representative for predic
conditions at the West Valley Demonstration Project. 
    The state of New York has adopted national ambient air quality standards.  The West 
Valley Demonstration Project is in a Class II Prevention of Significant Deterioration area
nearest Class I Prevention of Significant Deterioration area is the Edwin B. Forsyth Natio
Wildlife Refuge, approximately 300 miles (483 kilometers) southeast of the site. 



3.3.1.7 Water Resources. The West Valley Demonstration Project is located in the 

Cattaraugus Creek drainage basin, which is part of the Great Lakes - St. Lawrence watershe
All surface drainage from the West Valley Demonstration Project is to Buttermilk Creek, wh
flows into Cattaraugus Creek and ultimately into Lake Erie (WVNS 1992a).  Cattaraugus Cree
is used for swimming, canoeing, and fishing.  Although limited irrigation water for nearby
course greens and tree farms is taken from Cattaraugus Creek, no public water supply is dr
from the creek downstream of the site.  The West Valley Demonstration Project has three 
National Pollutant Discharge Elimination System permitted outfalls that discharge to Erdma
Brook (WVNS 1992a). 
    The West Valley Demonstration Project site has two aquifers, but neither is considered
highly permeable.  The Cattaraugus Creek Basin aquifer system is a sole source aquifer und
Safe Drinking Water Act regulations (EPA 1994).  Groundwater beneath the West Valley 
Demonstration Project is not used for process or drinking water.  The site receives all of
supply from surface water.  Offsite water supplies north of the site and south of Cattarau
Creek derive mainly from springs and shallow dug wells (WVNS 1992a). 
    More detailed aquifer characterization information can be found in the West Valley 
Demonstration Project Safety Analysis Report for Project Overview and General Information,
WVNS-SAR-001 (WVNS 1993). 

3.3.1.8 Ecological Resources. The West Valley Demonstration Project lies within the 

Humid Temperature Domain, Warm Continental Division (Bailey 1994).  The West Valley 
Demonstration Project is in a transitional zone between the Appalachian Plateau to the sou
and east and the Great Lakes Plain to the north and west (WVNS 1992b).  The West Valley 
Demonstration Project is equally divided between forest land and abandoned farm fields (WV
1993). 
    Native vegetation, removed by previous agricultural activity, is becoming reestablishe
if left undisturbed, will slowly revert by successional stages to a climax hardwood commun
(WVNS 1992b). 
    Terrestrial wildlife is abundant within the Western New York Nuclear Services Center a
surrounding areas because of the mixture of open areas and forested lands as well as the 
Center's protected nature (WVNS 1992b).  Fifty-four species of mammals potentially occur o
the site (22 have been recorded onsite).  The most common mammal is the white-tailed deer
(Odocoileus virginianus), which is also the most abundant game species in the region.  How
hunting is prohibited.  Other common game and furbearer species include raccoon (Procyon 
lotor), muskrat (Ondatra zibethica), red fox (Vulpes fulva), gray fox (Urocyon cinereoarge
woodchuck (Marmota monax), mink (Mustela vison), beaver (Castor canadensis), eastern 
cottontail (Sylvilagus floridanus), red squirrel (Tamiasciurus hudsonicus), and gray squir
carolinensis) WVNS 1992b). 
    The various old-field, deciduous, and coniferous woodlands, marshes, reservoirs, and s
within the Western New York Nuclear Services Center provide a diversity of habitats used b
wide variety of birds.  Bird species at the West Valley Demonstration Project include perm
and summer residents, migrants, and visitants.  The abundance of upland meadow ecosystem 
within the Western New York Nuclear Services Center provides a unique habitat for several 
York protected birds (WVNS 1992b). 
    Aquatic communities at the Western New York Nuclear Services Center include common 
shiners, eastern blacknose dace, common white sucker, and bluegill sunfish (WVNS 1992b). 
    Total wetland area is approximately 35 acres (14 hectares).  The general types of wetl
on the West Valley Demonstration Project can be described as palustrine, emergent, shrub/s
and forested (WVNS 1993a). 
    A riparian area on Cattaraugus Creek is recognized by New York State as Habitat 
Significant for Wildlife (WVNS 1992b; WVNS 1993).  Canada geese and other waterfowl have 
been observed periodically using the onsite reservoirs during migration (WVNS 1992b). 

3.3.1.9 Transportation. Transportation in the Western New York Nuclear Service 

Center vicinity is primarily by highway system.  Roads in Cattaraugus County are considere
roads, except for those in Olean and Salamanca, located 38 miles (61 kilometers) and 26 mi
(42 kilometers), respectively, south of the Western New York Nuclear Service Center.  New 
State classifies rural roads as interstate, principal arterial, minor arterial, major coll
collector, and local.  Rock Springs Road, next to the Western New York Nuclear Service Cen
on the west, is a local road that services as the site-access road and connects with U.S. 



about 2.5 miles (4 kilometers) west of the Western New York Nuclear Service Center.  Route
219 connects with Interstate 90 (the New York State Thruway) approximately 25 miles 
(40 kilometers) north and with Interstate 17 (the Southern Tier Expressway) approximately
29 miles (46 kilometers) south of the Western New York Nuclear Service Center (WVNS 1993a)
    Rail service to the Western New York Nuclear Service Center is provided by the Buffalo
Pittsburgh Division of the CSX Railroad, located 0.6 mile (1 kilometer) east of the Wester
York Nuclear Service Center.  A rail spur connects the West Valley Demonstration Project t
the CSX (WVNS 1993a). 
    The Buffalo International Airport is located approximately 31 miles (50 kilometers) no
A general aviation airport, Olean Municipal Airport, is approximately 20 miles (32 kilomet
southeast of the Western New York Nuclear Service Center (WVNS 1993a). 

3.3.1.10 Public Health and Safety. Nuclear Fuel Services, Inc. developed an 

environmental surveillance program in March 1963 before beginning fuel reprocessing.  The
program was intended to establish onsite background levels of gross radiological activity 
surface water and air.  The West Valley Demonstration Project began groundwater monitoring
1982 (WVNS 1994). 
    Fallout data show the environmental levels of deposition at West Valley to have been w
the nationwide normal range of the Radiation Alert Network measurements.  Gross beta 
measurements in air taken at West Valley also were within the normal range of such reading
taken throughout the United States.  Levels of airborne particulates and deposition beyond
Western New York Nuclear Service Center perimeter have consistently been indistinguishable
from the natural background. 
    The calculated total dose associated with airborne and liquid effluents released from 
Valley Demonstration Project for a 6-year period are presented below (WVNS, 1994).  The 
annual doses for each year are only a fraction of the DOE public dose limit of 100 millire
year. 
                     Maximum Individual                  Collective Dose 
Year                at Site Boundary EDE             Within 50-Miles (80-km) 
1988                    0.11 millirem                    0.031 person-rem 
1989                    0.08 millirem                    0.065 person-rem 
1990                    0.25 millirem                    0.058 person-rem 
1991                    0.06 millirem                    0.015 person-rem 
1992                    0.05 millirem                    0.011 person-rem 
1993                    0.03 millirem                    0.072 person-rem 

3.3.2 Fort St. Vrain 

    Between 1979 and 1989 a high temperature gas-cooled reactor was in operation at the Fo
St. Vrain site.  In 1989, the Fort St. Vrain reactor was permanently shut down.  At that t
Public Services Company of Colorado, the owner of Fort St. Vrain, proceeded with plans to
decommission the Fort St. Vrain powerplant.  To facilitate the decommissioning, the SNF ha
be removed from the reactor.  However, implementation of an agreement between the DOE and
the Public Services Company of Colorado which would have provided for the storage of Fort 
Vrain SNF at the INEL was blocked, requiring the Public Services Company of Colorado to 
provide storage for the SNF from the Fort St. Vrain reactor.  The SNF from the Fort St. Vr
being stored in an independent spent fuel storage installation located on the Fort St. Vra
(FSV 1990b). 
    The Fort St. Vrain site is located in Weld County in northeastern Colorado, approximat
3.5 miles (5.6 kilometers) northwest of the town of Platteville, 0.5 mile (0.8 kilometer) 
South Platte River, and 35 miles (56 kilometers) north of Denver.  The Fort St. Vrain site
consists of 2,798 acres (1,132 hectares).  About 1 mile (1.6 kilometers) north of the nort
portion of the site is the confluence of the South Platte River and St. Vrain Creek.  St. 
Creek flows in a northerly direction and passes within approximately 0.75 mile (1.2 kilome
west of the site at its nearest approach (NRC 1991c; PSC 1994). 

3.3.2.1 Land Use. Most of the land in the immediate area of the Fort St. Vrain site is 

disturbed, agricultural land.  Its agricultural value is enhanced by a number of irrigatio
fed by surface water diversions from the South Platte River and St. Vrain Creek.  The 
predominant use of the land, surface water, and groundwater is agricultural (NRC 1991c). 



3.3.2.2 Socioeconomics. The immediate area surrounding the Fort St. Vrain Nuclear 

Generating Station site is rural, with many communities within commuting distance.  The ne
community is Platteville.  Larger cities in the vicinity include Boulder, Denver, Estes Pa
Collins, Greeley, Longmont, Loveland, and Lyons (NRC 1991a). 
    The population density in the vicinity of the Fort St. Vrain Nuclear Generating Statio
low.  The nearest residence is more than 2,600 feet (0.8 kilometer) north-northwest of the
The number of residents living within 1 mile (1.6 kilometer) of the Independent Spent Fuel
Storage Installation site (based on projections from 1980 census data) is 39; the projecte
for the year 2012 is 40.  However, 1990 figures indicate populations are changing at a sim
low rate, less than 1 percent per year, and consequently the projections will not change 
significantly (NRC 1991a). 
    Based on the 1980 census, the population within a 5-mile (8-kilometer) radius of the s
that time was 3,148, with 1,662 residing in the town of Platteville.  The projected popula
the year 2012 (through the 20-year license) for this same area is 4,526, with 3,040 residi
Platteville (FSV 1990a). 
    At the present time there are approximately 230 personnel working at the Fort St. Vrai
site.  Of these approximately 16 full time equivalent personnel work on the Fort St. Vrain
storage facility (Holmes 1995). 

3.3.2.3 Cultural Resources. There are no known archaeological, cultural, or historical 

resources within, adjacent to, or in the immediate vicinity of the Independent Spent Fuel 
Installation site.  The nearest landmarks fitting any of these designations are more than 
(3.2 kilometers) from the site.  They include (NRC 1991a): 
    -   The Dent site, an archaeological excavation with mammoth remains left by prehistor
        Indians, situated about 4.5 miles (7.2 kilometers) northeast of Fort St. Vrain 
    -   The original Fort St. Vrain, located 2.5 miles (4 kilometers) northeast of the 
        Independent Spent Fuel Storage Installation site 
    -   Fort Vasquez, located 4 miles (6.4 kilometers) southeast of the Independent Spent
        Fuel Storage Installation, and listed on the National Register of Historic Places
    -   Fort Jackson, situated 8 miles (12.8 kilometers) southeast of the Independent Spen
        Fuel Storage Installation site. 

3.3.2.4 Aesthetic and Scenic Resources. The topography at the Independent Spent 

Fuel Storage Installation site is flat.  It is situated on the high plains, overlooked by 
of the Front Range, which rise about 20 miles (32 kilometers) to the west, and by the Fron
Range crest, which rises to 14,255 feet (4,345 meters) (Longs Peak) about 45 miles 
(72 kilometers) to the west.  The Front Range crest due west of the Independent Spent Fuel
Storage Installation site is the most easterly section of the continental divide in the Ro
Mountains.  The divide runs along ridges at an altitude of approximately 12,000 feet (3,65
meters) to a high point of 13,327 feet (4,062 meters) (McHenry's Peak) (NRC 1991a). 

3.3.2.5 Geology. The Fort St. Vrain site is located on the east flank of the Colorado 

Front Range, a complexly faulted anticlinal arch.  Numerous faults and smaller folds are 
superimposed on the arch and are related to the uplift of the Front Range which began in t
Late Cretaceous and continued into the Tertiary.  In addition to the axes of the superimpo
folds, two groups of high angle faults have been recognized:  a series of faults along the
front that extend in a generally northwest-southeast direction from the Precambrian into t
Paleozoic-Mesozoic sediments, and northeast-southwest-oriented faults observed primarily i
mines located east of Boulder (NRC 1991a). 
    The Fort St. Vrain site has not experienced any observed earthquake activity (Seismic
Zone 1).  A field examination and photo interpretation of the area provided no evidence of
recent movement along any of the known faults.  The closest area of recent activity is abo
25 miles (40 kilometers) south of the site.  Between April 1962 and May 1967, there were 
approximately 1,130 earthquake events in this area with magnitudes ranging from 1.0 to 5.0
the Richter Scale.  The 5.0 earthquake produced ground accelerations in the Vrain Valley o
0.002 y 0.001 g.  An earthquake with a Modified Mercalli intensity of VII (slight to moder
damage to structures) occurred on November 7, 1882, and was felt throughout Colorado and 
Southern Wyoming.  Due to the sparse population in the epicentral region, the assigned int
may in actuality be an underestimate.  A reasonable guess for its Richter magnitude is 6.5



implying that most of the strain energy released by earthquakes of Colorado in the last ce
was released in this one earthquake (NRC 1991a). 

3.3.2.6 Air Resources. The general climate around the Fort St. Vrain site is typical of 

the Colorado eastern-slope plains region.  The weather is generally mild.  Most seasons ar
characterized by low humidity and sunny days, with occasional brief storms bringing precip
to the area.  Thermal radiation losses resulting from lack of cloud cover provide consider
variation in temperature from night to day.  In this semiarid region, the precipitation av
to 15 inches (25 to 38 centimeters) a year, mostly from thunderstorms in late spring and s
Snowfall is significant; however, the snow cover is usually melted in a few days.  Relativ
humidity averages about 40 percent during the day and 65 percent at night (NRC 1991a). 
    Meteorological conditions in the local area include a preponderance of stable 
meteorological conditions and rather low wind speeds.  Wind speeds generally range from 1 
miles per hour (0.45 to 3.2 meters per second) 80 percent of the time.  Wind directions ar
rather evenly distributed, although there is a preponderance of winds from the southwest a
northeast quadrants.  Seasonally, winds tend to be strongest in the late winter and spring
season with high chinook frequency, and again in the summer, when thunderstorms occur 
frequently.  Strong winds, especially under chinook conditions, have been observed on vari
occasions in easter Colorado.  The chinook winds are strongest immediately to the east of 
mountain ridge and diminish rapidly over the plains with increasing distance from the moun
(NRC 1991a). 
    The region typically experiences five tornadoes per year per 10,000 square miles (25,9
square kilometers), with peak tornado activity occurring during the month of June.  Accord
the National Weather Service, Weld County has had 117 tornadoes during the period 1950-198
A study of tornadoes in the area concluded that 100 mile (160 kilometer) per hour winds sh
constitute maximum forces to be expected at Fort St. Vrain (NRC 1991a). 
    Northeastern Colorado has moderate thunderstorm activity.  The region near Fort St. Vr
averages 50 days a year in which thunder and lightning occur.  The majority of these 
thunderstorms are present from late spring through the summer (NRC 1991a). 

3.3.2.7 Water Resources. The topography in the immediate vicinity of the site is 

relatively flat and water use is primarily agricultural.  Its distribution is through the 
irrigation ditches.  The nearest major surface water features are the South Platte River, 
0.5 mile (0.8 kilometer) east of the site, and the St. Vrain Creek, about 0.75 mile (1.2 k
west of the site.  Local surface water diversions from these rivers, which feed irrigation
support agriculture, are somewhat closer, about 0.33 mile (0.5 kilometer) east and west of
site, and about 0.4 mile (0.64 kilometer) to the north.  The net local topography, which c
the direction of surface runoff, slopes slightly to the northeast toward the South Platte 
This trend is interrupted by the irrigation ditches.  There are no liquid discharges from 
storage facility (NRC 1991a). 

3.3.2.8 Ecological Resources. Wildlife indigenous to the area include several species of 

ducks and geese, the mourning dove, cottontail rabbit, fox squirrel, and to a lesser exten
bobwhite quail, ring-necked pheasant, deer, and antelope.  The most abundant fish species
include the white sucker, carp, notropis, creek chub, and, to a lesser extent, several typ
perch (NRC 1991a). 
    With most of the land dominated by agriculture, natural vegetation is minimal.  Most o
trees found along roads, in hedgerows, and around farm houses are cottonwood.  Trees found
the river area are primarily cottonwoods, willows, and Russian olives.  Typical grasses an
found in river bottom areas include gnat heads, golden weed, snake weed, Smith grass, Indi
grass, foxtail and big bluestem.  The site does not have readily visible evidence of recen
but is now overrun with plants which are typically indigenous to disturbed land; plant spe
include Russian thistle, cocklebur, Canada thistle, dandelion, and poor-man's pepper grass
(NRC 1991a). 
    The only threatened or endangered animal species known to occur within the area of the
project are the bald eagle and the peregrine falcon.  However, this land has not been iden
as a critical habitat for these or any other species.  The black-footed ferret, also endan
be found as a transient within the region, but requires a permanent habitat which is occup
prairie dogs.  Prairie dogs are not present at the site (NRC 1991a). 



3.3.2.9 Transportation. There are no airports within the immediate vicinity of the 

Independent Spent Fuel Storage Installation site.  Stapleton International is about 30 mil
kilometers) south of the site.  County roads with their associated rights-of-way are adjac
exclusion area boundary or provide access to the generating station (County Roads 21, and 
1/2, respectively).  A railroad spur connects the site to the Union Pacific Railroad main 
located about 2 miles (3.2 kilometers) to the west (NRC 1991a). 

3.3.2.10 Public Health and Safety. Results from an Independent Spent Fuel Storage 

Installation Site Background Radiation Study, completed by Colorado State University in Oc
1990, including the mean integral exposure rate of 0.34 mR per day, were consistent with d
acquired for the area during previous years of sampling by the Fort St. Vrain Radiological
Environmental Monitoring Program.  With the exception of cesium-137, whose average surface
activity concentration of 0.18 pCi/g is consistent with regional levels due to global fall
statistically significant concentrations of activation or fission products were detected (
1991a). 
    The design of the modular vault dry store system is such that its operation does not r
any water or other liquid discharges, generate any chemical, sanitary, or solid wastes, or
any radioactive materials in solid, gaseous, or liquid form during normal operations.  The
radiological exposure pathway associated with the Independent Spent Fuel Storage Installat
operation is direct irradiation of nearby residents and site workers.  The highest dose to
nearest resident for any year is about 0.1 mrem.  The highest collective dose commitment f
year to the population within 5 miles (8 kilometers) of the Independent Spent Fuel Storage
Installation will not exceed 0.45 person-rem (NRC 1991a). 

3.3.3 B&W Lynchburg 

    B&W Lynchburg maintains a large nuclear fuels research facility at its Mount Athos sit
This site is about 925 acres (374 hectares) in area with the research facility within a 4-
(1.6-hectare) fenced area.  Numerous support facilities are located outside and adjacent t
fenced area.  The research facility is in Campbell County, Virginia near the James River,
approximately 4 miles (6.4 kilometers) east of the city of Lynchburg (NRC 1987). 
    Building A was constructed in 1956 and housed the Lynchburg pool reactor and the Criti
Experiment Facility.  This facility has been decommissioned (NRC 1987). 
    Building B contains a hot cell facility with its associated operations area, cask hand
transfer canal and storage pool, and various laboratories associated with the examination 
radioactive materials.  It also houses a demineralizer for the cleanup of the pool water 
(NRC 1987). 
    Building C was used as a plutonium fuels development laboratory and for research and 
development of processes for other nuclear fuels.  It is undergoing decommissioning (NRC 1
    Building J and its Annex are used for solid waste storage.  High, intermediate, and lo
wastes may be stored here.  Irradiated fuel wastes are being stored until they are accepte
DOE in accordance with the provisions in the Nuclear Waste Policy Act of 1982 (NRC 1987).

3.3.3.1 Land Use. Land use in Campbell and Amherst counties is dominated by farming 

and forestry.  Although the site lies in an agricultural region, very few of the important
agricultural characteristics attributed to the region occur within 5 miles (8 kilometers) 
because of unfavorable terrain.  The region is characterized by mixed land use consisting 
areas of farmland (crop and pasture) interspersed within large tracts of forested area 
(NRC 1986). 

3.3.3.2 Socioeconomics. The Lynchburg Research Center and the nearby City of 

Lynchburg are centrally located within the area of Amherst, Appomattox, Bedford, and Campb
counties.  The combined population of these counties and Lynchburg is about 180,000 
(NRC 1986). 
    The Lynchburg area's commercial and industrial interests provide a large percentage of
employment in the four-county area.  Although farming and forestry activities dominate the
use in the region, they provide less than 1 percent of the economic activity and very litt
permanent employment.  Other principal commercial, industrial, and population centers that



influence the four-county area or may be slightly influenced by B&W operations are Roanoke
Charlottesville, Richmond, and Danville (NRC 1986). 
    The Lynchburg Research Center has about 180 employees, and the other facilities on the
B&W site employ about 2,200.  The total employment on the B&W site is only about 3 percent
of the 69,000 persons employed in the Lynchburg Standard Metropolitan Statistical Area.  T
B&W operation is an important, although not critical, source of employment in the Lynchbur
region (NRC 1986). 

3.3.3.3 Cultural Resources. A review of the Federal Register reveals that the only historic 

site on the National Register of Historic Places located within 5 miles (8 kilometers) of 
facilities is the 19th-century Mt. Athos Plantation, which is across the road to the east 
There are numerous historic places between 5 and 25 miles (8 kilometers and 40 kilometers)
from the B&W site, particularly in Bedford County and Lynchburg to the west.  The best 
known historic site is the Appomattox Court House National Historic Park, about 15 miles 
(24 kilometers) to the east (NRC 1986). 

3.3.3.4 Aesthetic and Scenic Resources. The topography of the plant site is generally 

rolling with gentle slopes.  The nominal river elevation is 470 feet (143 meters) above me
level.  The dominant topographic feature of the site is a hill located approximately at th
of the property, the crest of which rises to 693 feet (211 meters) above mean sea level.  
includes a large area of relatively flat floodplain adjacent to the river.  The highest po
vicinity of the site is the top of Mt. Athos, where the elevation is 890 feet (271 meters)
mean sea level (NRC 1986). 

3.3.3.5 Geology. The James River Basin of Virginia includes portions of four 

physiographic provinces characterized by distinct land forms and physical features.  These
provinces, located west to east, are Valley and Ridge, Blue Ridge, Piedmont, and Coastal P
Western or inner Piedmont, where the B&W property lies, is an upland characterized by 
scattered hills, some of mountainous dimensions, lying eastward from the foot of the Blue 
(NRC 1986). 
    No important mineral resources have been identified at the B&W site, and U.S. Geologic
Survey topographic maps do not indicate any significant surface or underground mining acti
within 5 miles (8 kilometers) of the site (NRC 1986). 
    The B&W site is located in a western part of the central Virginia cluster region which
classified as Zone 2 on the Seismic Risk Map of the United States.  This zone corresponds 
intensity of VII according to the Modified Mercalli scale, which implies building damages 
extent of fallen chimneys and cracked walls.  During the period 1758 through 1968, 121 
earthquakes with epicenters in Virginia were reported.  The largest earthquake was in 1897
a probable epicenter in Giles County, approximately 100 miles (160 kilometers) west of the
site.  A maximum intensity of VIII was estimated in the epicentral region, but an intensit
V-VI was estimated at the plant site.  The second largest earthquake was in 1875, with a 
maximum epicentral intensity of VII more than 50 miles (80 kilometers) east or northeast o
site.  The estimated intensity at the site was V.  No other quakes have been recorded with
intensities at the site greater than the 1875 or 1897 occurrences (NRC 1986). 

3.3.3.6 Air Resources. The climate of the Lynchburg area is influenced by cold and dry 

polar continental air masses in the winter and warm and humid gulf maritime air masses in 
summer.  Extremes in weather conditions in the area are rare.  The mean temperature is abo
56.7oF (13.7oC), with normal average temperatures ranging from 76.3oF (24.6oC) in July to 
(3.6oC) in December.  Rainfall amounts at Lynchburg can be expected to reach 40.3 inches 
(102.4 centimeters) in any given year.  The monthly rates are nearly uniform except for a 
higher rate during the summer months.  Snowfall in the Lynchburg area generally occurs bet
the months of December and March.  The mean yearly snowfall total is 19.4 inches 
(49.3 centimeters).  Winds at Lynchburg are predominant from the southwest with a mean spe
of 8 miles per hour (3.6 meters per second).  Mean relative humidity values in Lynchburg a
7:00 am, 1:00 pm, and 7:00 pm are 78, 51, and 62 percent, respectively.  Heavy fog (visibi
less than 1,320 feet or 400 meters) can be expected to occur at the site on the average of
per year (NRC 1986). 
    Severe weather at the Lynchburg Research Center is generally limited to thunderstorms,



with a low probability of tornadoes.  Climatological data show that the mean number of 
thunderstorms occurring at Lynchburg is 22 per year.  According to methods for estimating
tornado occurrence presented by Thom, the probability of a tornado's actually striking the
3.0 x 10-4 per year, with a recurrence interval of 3,333 years (NRC 1986). 
    The B&W Lynchburg Research Center is located in the Central Virginia Air Quality 
Control Region, where the air is classified by the Environmental Protection Agency as "bet
than national standards" for total suspended particulates and sulfur dioxide.  The City of
Lynchburg also meets the national standards for total suspended particulates and sulfur di
For carbon monoxide, nitrogen dioxide, ozone, and hydrocarbons, the Air Quality Control Re
cannot be classified because data are not available (NRC 1986). 

3.3.3.7 Water Resources. A relatively large forested floodplain exists between the 

normal elevation of the James River and the estimated highest flood state at the site.  Si
Lynchburg Research Center structures are located in the floodplain, plant operation does n
impact floodplain features (NRC 1986). 
    The James River is formed about 96 miles (154 kilometers) upstream of the site by the
confluence of the Jackson and Cowpasture Rivers.  The James River flows generally south- 
southeast from the Valley and Ridge Province to the Atlantic Ocean through the Hampton 
Roads and Chesapeake Bay.  On the basis of records for two U.S. Geological Survey gaging 
stations, one about 20 miles (32 kilometers) upstream and the other about 21 miles 
(34 kilometers) downstream of the site, the annual average flow rate of the river at the p
estimated to be about 3900 cubic feet per second (110 cubic meters per second).  The estim
water surface elevation at the site at the average flow rate is approximately 470 feet (14
above mean sea level (NRC 1986). 
    Eleven great floods of the James River occurred at the plant site in 1771, 1795, 1870,
1889, 1913, 1930, 1936, 1969, 1972, and 1985.  The 1795 flood had the highest flood state,
was 535 feet or 163 meters above mean sea level at Lynchburg and 494 feet (151 meters) abo
mean sea level at the site (estimated).  The largest recent flood occurred in November 198
had a flood state of 534 feet (163 meters) above mean sea level at Lynchburg (NRC 1986). 
    The Standard Project Flood determined by the U.S. Army Corps of Engineers for the Jame
River would produce a discharge rate of 10,705 m3/S (378,000 cfs) and a flood state of 502
(153 meters) above mean sea level at the site (NRC 1986). 
    Because the elevation of the plant floors at the Lynchburg Research Center is 589 feet
(180 meters) above mean sea level, which is 95 feet (29 meters) above the maximum historic
flood state or 37 feet (26 meters) above the Standard Project Flood elevation, James River
would not affect the research and development facility at the Lynchburg Research Center (N
1986). 
    Measurements in potable wells located in the river floodplain near the B&W Commercial
Nuclear Fuel Plant in the northeast corner of the site indicate that the groundwater eleva
ranges between 440 and 460 feet (134 and 140 meters) above mean sea level, which is 10 fee
(3 meters) below surface elevation at the annual average flow rate.  Because of the relati
impermeability of the silt and clay topsoils, neither the water in surface soils nor river
has a major effect on the groundwater supply or quality.  B&W obtains about 100,000 gallon
day (380 cubic meters per day) from the above-mentioned wells for drinking and industrial 
An average of 19,300 gallons per day (73 cubic meters per day) is used at the Lynchburg 
Research Center.  Continuous pumping tests on these wells indicates a plentiful supply of
groundwater.  Therefore, it is not likely that the performance at nearby residential wells
affected by B&W's operations (NRC 1986). 

3.3.3.8 Ecological Resources. Natural climax vegetation in the region is classified as 

oak-hickory-pine (Quercus-Caray-pinus) forest.  Dominants include white (Q. alba), post oa
(Q. stellata), hickory (Carya spp.), shortleaf pine (P. echinata) and loblolly pine (P. to
common species include tulip poplar (Liriodendron tulipifera), sweetgum (Liquidambar 
styraciflua), dogwood (Cornus florida), and several other species of oak, hickory, and pin
(NRC 1986). 
    The great diversity of plants and vegetative communities in the site vicinity provide 
variety of habitats for wildlife.  There are approximately 24 species of mammals, 160 spec
birds, 19 species of reptiles, and 17 species of amphibians expected to occur in the Lynch
area.  Species in the vicinity of the site that are economically important include game ma
e.g., white-tailed deer (Odocoileus virginianus) and black bear (Ursus americanus), otter 
canadensis), red fox (Vulpes vulpes), and beaver (Castor canadensis); and mourning dove (Z
macroura) and several species of water fowl (NRC 1986). 



    The aquatic biota of the James River in the vicinity of the Lynchburg Research Center 
generally characteristic of that of a moderately polluted river.  Examination of photoplan
communities downstream of the site at Cartersville shows reasonably diverse communities 
consisting of green, yellow-green (diatoms) and blue-green algae during the late summer. 
Phytoplankton communities during the fall, winter, and early summer consisted almost entir
a few species of yellow-green algae (NRC 1986). 
    Most of the fish in the James River in the vicinity of the Lynchburg Research Center a
primarily members of the minnow, sucker, sunfish, perch, and catfish families.  Species in
families range from common to uncommon.  There is no commercial fishery in the vicinity of
Lynchburg Research Center site (NRC 1986). 
    Federally and state-listed threatened and endangered animal species whose present or 
former geographic ranges include central Virginia and the B&W site are the bald eagle 
(Haliaeetus leucocephalus), American peregrine falcon (Falco peregrinus), gray bat (Myotis
grisescens), Indiana bat (Myotis sodalis), Virginia big-eared bat (Plecotus townsendii vir
and eastern cougar (Felis concolor couguar).  There have been no reports of these species 
observed on the site or its vicinity (NRC 1986). 
    There are no species of rare or endangered fish or mollusks known to occur in the Jame
River in the vicinity of the site (NRC 1986). 

3.3.3.9 Transportation. The site is bounded on three sides by the James River and on 

the fourth side by Virginia State Route 726.  The site is serviced by a spur of the CSX Ra
which runs through the B&W property.  The site is also conveniently located for truck and
automobile access, because only about 2 miles (3.2 kilometers) from the plant, State Route
connects with U.S. Highway 460, a major link between Roanoke and Richmond (NRC 1986). 

3.3.3.10 Public Health and Safety. The total-body dose rate for the vicinity of 

Lynchburg is approximately 107 millirem per year.  This dose rate includes 43 millirem per
from cosmic rays, 45.6 millirem per year from terrestrial sources, and 18 millirem per yea
internal emitters (NRC 1986). 

4. ENVIRONMENTAL CONSEQUENCES OF SPENT NUCLEAR 

               FUEL MANAGEMENT ACTIVITIES 
    This section presents the projected impacts of implementing the programmatic alternati
for management of SNF for which DOE has accepted present or future responsibility.  The SN
management activities evaluated in this section only include those actions identified by t
originating sites to be implemented should the No Action Alternative be adopted, as descri
Section 2.  SNF management activities planned independently of this EIS are addressed only
they are directly affected or altered as a result of the programmatic SNF alternatives con
in this EIS.  Only Alternative 1, No Action, has any potential for affecting some of the f
addressed in this Appendix.  Thus only the environmental consequences of SNF management 
activities at originating sites under Alternative 1 will be discussed here.  For the other
alternatives, the environmental consequences of SNF transportation from originating sites 
analyzed in Appendix I to Volume 1.  The environmental consequences at the DOE facilities 
receive the SNF originating from any facilities in this Appendix are addressed in Appendix
B, C and F. 

4.1 No Action 

4.1.1 DOE Experimental Reactors and Small-Quantity Storage 

    The DOE's reactors at the Brookhaven National Laboratory, Los Alamos National 
Laboratory, and Sandia National Laboratories would not be affected by the No Action 
Alternative through the year 2005.   Between 2006 and 2035, however, implementation of thi
alternative might require modifications of SNF management activities at the reactor facili

4.1.1.1 Brookhaven National Laboratory. The High Flux Beam Reactor at the 

Brookhaven National Laboratory is planned to continue to operate for the foreseeable futur



The presently planned installation of a storage rack in the existing wet storage facility,
162 additional storage locations, will be depleted in 1998.  It is expected that the arran
the existing racks will be modified to provide additional storage capacity in the existing
SNF cannot be shipped at that time (Carelli 1993). 
    Fuel storage capacities at the Brookhaven National Laboratory High Flux Beam Reactor 
would be severely taxed if the No Action Alternative were selected.  Selection of the No A
Alternative could result in the eventual shutdown of the High Flux Beam Reactor as a resul
filling the existing SNF storage capacity.  Implementation of the No Action Alternative wo
expected to have no operational impact on the Brookhaven Medical Research Reactor (Carelli
1993). 
    There is no safety analysis or technical specification limit on the number of elements
so the proposed addition of a new storage rack should be accompanied by a new criticality
analysis (DOE 1993c). 
    The fuel canal is unlined and there is no continuous and accurate way of measuring lea
detection.  However, alarms for high and low water level are in the control room and the w
level is regularly monitored.  Records are maintained for canal water additions, and thus 
increased amounts of canal makeup water can be detected.  The canal has been sealed agains
evaporation about every 5 years to measure leakage, and no leakage problems have ever been
detected.  Also, there are groundwater monitoring wells near the High Flux Beam Reactor th
are sampled twice per year, and no significant amounts of radionuclides have ever been det
No known damaged fuel is presently stored in the fuel canal (DOE 1993c). 
    The fuel canal water monitoring program is adequate to control corrosion and to minimi
the release of fission products.  In addition, corrosion surveillance coupon samples have 
photographed and evaluated yearly since stored in the canal in 1977.  These photographs ha
shown no corrosion damage (DOE 1993c). 
    In view of the absence of any substantive difference in SNF management operations 
attributable to the No Action Alternative, effluent releases and their associated doses wo
expected to be the same as those currently being experienced there. 
    Potential impacts on the Nassau/Suffolk Aquifer System as a result of SNF management 
alternatives described in this EIS are expected to be small.  If the fuel canal were to le
water impacts would be expected, but monitoring measures would mitigate impacts by permitt
early detection of leaks. 
    For the Brookhaven Medical Research Reactor, which has sufficient SNF storage capacity
the No Action Alternative would cause no environmental consequences--other than those that
have already been addressed and accepted under the siting and operation approval process.

4.1.1.2 Los Alamos National Laboratory. The Omega West Reactor at Los Alamos 

National Laboratory is permanently shut down.  It is being decommissioned.  The SNF is in
temporary storage at the Chemistry and Metallurgy Research complex.  Although at present t
stored fuel elements do not present a health or safety hazard, storage of fuel at the Chem
and Metallurgy Research complex presents a potential radiological hazard at that facility.
Los Alamos National Laboratory does not have the capability to store, handle or monitor sp
fuel for any extended length of time.  The Rover casks contain no monitoring devices, and
storage of spent fuel is not addressed in the current Chemistry and Metallurgy Research co
authorization.  It is recommended that the fuel be relocated as soon as practical. 
    For the other Los Alamos National Laboratory facilities that have sufficient SNF stora
capacity, the No Action Alternative would cause no environmental consequences--other than
those that have already been addressed and accepted under the siting and operation approva
process. 

4.1.1.3 Sandia National Laboratories. Each of the reactors at Sandia National 

Laboratories is designed so that the uranium fuel source essentially lasts the designed li
reactor.  Consequently, none of the reactors require periodic refueling or discharge spent
Therefore, the No Action Alternative would cause no environmental consequences--other than
those that have already been addressed and accepted under the siting and operational appro
process for these facilities at Sandia National Laboratories (DOE 1993d). 

4.1.1.4 Argonne National Laboratory - East. Essentially all of the SNF at the Argonne 

National Laboratory site in Illinois is contained in the Alpha-Gamma Hot Cell Facility. Th
Alpha-Gamma Hot Cell Facility is an operating hot cell where fuel development programs hav



been conducted for 29 years.  The SNF located there is a combination of material in proces
the stored residues from past programs (DOE 1993d). 
    The condition of the stored SNF is generally good and would be an issue only if its ph
and chemical state dictates that it must be treated before it will be acceptable at a long
interim storage site or a final repository.  Likewise, the physical condition of the facil
considering its 29-year age.  The SNF is contained within the hot cell, which precludes it
into the environment except under the most extremely low-probability events (DOE 1993d). 

4.1.2 Domestic Research Reactors 

    In Section 2.2.1.2, it was noted that SNF storage facilities at 34 domestic research r
would not be overloaded were the No Action Alternative (i.e., no off-site SNF transportati
be implemented.  For those sites, the adoption of the No Action Alternative would produce 
incremental impacts on the environment. 
    This conclusion is supported by NRC determinations in a number of licensing actions 
related to requested increases in possession limits for U-235 in fuel at research reactor 
these licensing actions, the NRC has determined that there is no significant impact on the
environment from normal operation or accidents associated with the increases in the posses
limits for U-235 at those reactor sites.  The possession or storage of fuel at the domesti
reactor sites is not considered by the NRC to be a significant activity as indicated by th
following examples of their findings. 
     
    In 1993, the NRC performed a safety evaluation in response to the University of Missou
Columbia request for a temporary increase in the license possession limit for U-235 from 4
60 kilograms.  In regard to potential accidents the NRC determined:  "There are no specifi
accidents in this type of research reactor associated with the storage of spent fuel in ac
with the Technical Specifications.  The maximum hypothetical accident of complete fission
product release of four fuel plates in the reactor core is not affected by increasing the 
stored fuel.  Because the fuel will be stored in accordance with the Technical Specificati
accidents previously evaluated are not changed and no new or different kind of accident is
created.  Therefore, the staff concludes that the temporary increase in the possession lim
U-235 is acceptable." 
    In regard to environmental considerations of this possession increase, the NRC stated:
staff has determined that the amendment involves no significant increase in the amounts, a
significant change in the types, of any effluents that may be released offsite, and there 
significant increase in individual or cumulative occupational radiation exposure.  Accordi
amendment meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.
Pursuant to 10 CFR 51.22(b), no Environmental Impact Statement or Environmental Assessment
need be prepared in connection with the issuance of this amendment."  (NRC 1993b) 
    In 1991, in performing a safety evaluation in response to an earlier University of Mis
request for a temporary increase in the license possession limit for a larger amount of U-
from 60 to 75 kilograms, the NRC reached the same determinations and conclusions as in the
1993 licensing action. (NRC 1991b) 
    In response to the request from the Massachusetts Institute of Technology request in 1
to extend a temporary increase in the possession limit of U-235 of 41 kilograms until Janu
1994, the NRC performed an evaluation and made identically the same determination as that
quoted above for the University of Missouri license amendment.  (NRC 1991d) 
    The NRC, in its Environmental Assessment for the Training and Research Reactor of the
University of Lowell, stated:  "Accidents ranging from the failure of experiments up to th
core damage and fission product release considered possible result in doses that are less 
CFR Part 20 guidelines and are considered negligible with respect to the environment.... T
concludes that there will be no significant environmental impact associated with the licen
research reactors or critical facilities designed to operate at power levels of 2 MWt or l
that no environmental impact statements are required to be written for the issuance of 
construction permits or operating licenses for such facilities."  (NRC 1985b) 
    In the Environmental Impact Statement for the University of Texas, TRIGA Mark II 
reactor, it was stated:  "Storage, processing and disposal of fuel elements is not conside
significant activity of this facility." (NRC 1984) 
    Of the 11 domestic research reactors that are projected to exhaust their storage capac
few facilities indicated that they might take measures to physically expand their SNF stor
capacity within their existing structures beyond what had been planned.  Only one facility
indicated that it might elect to create an 18.6-square-meter (200-square-foot) storage are
the existing structure.  An addition of this small size would be expected to have a minusc
impact on the previously disturbed environment. 



    A small number of these facilities could request deferral of their directed conversion
highly enriched uranium fuel to low enriched uranium fuel.  The environmental consequences
such an action would derive from extending the risks of theft or diversion of highly enric
uranium fuel which the U.S. Government has tried to reduce by mandating the conversion (Je
1993). 
    An unidentified number of the research reactors may elect to discontinue operation at 
time during the next 40 years.  Storage of the SNF onsite at a reactor facility that is un
decommissioning would interfere with the radiological surveys conducted to ensure that the
reactor site is returned to the pristine conditions that existed before the reactor was co
    The consequences of premature shutdown of any of these reactors, attributable to 
implementation of the No Action Alternative, would include the loss of service which the r
were scheduled to provide.  These consequences of implementing the No Action Alternative 
could include, for example: 
    -   Loss of education and training for some nuclear engineers and scientists 
    -   Loss of trace analysis capability supporting solar cell material research, monitor
        atmospheric pollutants, detection of trace metals in foods, and analysis of crimin
        artifacts 
    -   Loss of specific materials research capability relating to hydrogen in metals, met
        amorphous magnetic materials, and biomolecular polymers 
    -   Loss of specific nuclear medicine and radiation therapy. 
    Any changes in radioactive (or other) releases or exposures to the public or to worker
would be inconsequential.  More detailed analyses of radiation exposures and other impacts
would be provided in site-specific NRC licensing documents before implementation of any 
changes in these facilities that were made necessary by an SNF transportation moratorium.

4.1.3 Nuclear Power Plant Spent Nuclear Fuel 

4.1.3.1 West Valley Demonstration Project. It has been determined that continued use 

of the SNF storage pool in the Fuel Receiving & Storage building at the West Valley 
Demonstration Project is not a viable option for extended periods of time.  Therefore, alt
concepts for storing West Valley Demonstration Project SNF are being evaluated by the Proj
The options being considered at West Valley include dry storage, wet storage involving 
refurbishing of a portion of the existing spent fuel storage pool, and continued use of th
facility. 
    Dry storage is projected to require a maximum area of 0.003 square kilometer (0.72 acr
(i.e., a square plot of land about 54 meters [177 feet] on each side). This area would inc
actual storage facility, approach pads, and perimeter fence.  The largest base pad require
any of the dry storage concepts would measure 9.1 by 15.2 meters (30 by 50 feet) and be 
between 0.61 and 1.22 meters (2 and 4 feet) thick (WVDP 1993). 
    The wet storage concept and No Action Alternative assume the continued use (either 
modified or as is) of the existing spent fuel storage pool. These options should have no 
measurable impact on the West Valley Demonstration Project site.  The actions taken to tra
the spent fuel from the storage pool to the on-site dry storage facilities would not diffe
those taken to transfer this SNF to the INEL or any other DOE facility.  Therefore, there 
be no additional environmental impact resulting from these fuel transfer activities. 
    Potential impacts on the Cattaraugus Creek Basin Aquifer System as a result of SNF 
Management alternatives described in this EIS are expected to be small. 
    Keeping the SNF in dry storage on-site would result in both on-site and off-site expos
that would not occur if the fuel were shipped off-site once it was removed from the storag
Storing the fuel dry in sealed containers would not result in the production of radioactiv
or gaseous effluents or solid radioactive wastes.  The source of the on-site and off-site 
doses is direct radiation from the dry spent fuel storage facility. Estimates have not yet
developed for these doses, because a storage concept has not been selected. 
    The 125 fuel assemblies in the Fuel Receiving and Storage Facility have been in storag
over 20 years.  Their total heat generation rate is less than 9 kilowatt and fission produ
inventory should have reached a near steady state condition.  Conservative calculations in
analysis report estimate that failure of all 125 fuel assemblies would result in an off-si
42 mrem and an on-site dose of 2.1 rem (DOE 1993c). 
    Doses and solid waste generation volumes resulting from implementation of the No Actio
Alternative would remain the same as the current operation at the West Valley Demonstratio
Project.  The calculated annual effective dose equivalent resulting from the total site op
including wet storage of SNF at the West Valley Demonstration Project are as follows:  (WV
1994) 



    Maximum individual off-site dose from1.6 x 10-4  mrem/year  
    gaseous releases 
    Maximum individual off-site dose from1.1 x 10-2 mrem/year 
    liquid releases 

4.1.3.2 Fort St. Vrain. The Fort St. Vrain facility has already constructed an 

Independent Spent Fuel Storage Installation for interim storage (with a 40 year design bas
the SNF from the Fort St. Vrain power plant.  Onsite storage will have no additional impac
the Fort St. Vrain site (FSV 1990a).  However, under this alternative, Public Service Comp
Colorado would not achieve its goal of becoming free of radioactive materials by 1998 unde
option. 

4.1.3.3 B&W Lynchburg Technology Center. The Lynchburg Technology Center 

received the SNF between 1980 and 1987 as part of a "high-burnup" research program sponsor
by the DOE Office of Nuclear Energy.  The experiments were completed in 1989 and the 
program was officially terminated in 1992.  Since that time, the Lynchburg Technology Cent
has stored this fuel under contract to DOE (DOE 1993c). 
    The DOE-owned spent fuel rods that are stored in the spent fuel storage pool are intac
and in good condition.  Water quality is also good and is maintained by passing through 
particulate filters and resin beds.  No chemistry controls have been needed.  In addition,
not present in the pool and biological contamination has not been observed (DOE 1993c). 
    There are no routine inspections of the condition of spent fuel rods that have been 
sectioned and placed in dry storage.  However, some of the fuel stored in this facility wa
recently repackaged and moved; this fuel and its containers are known to be in good condit
Other evidence that the integrity of spent fuel storage containers has been maintained in 
condition is routine monitoring of groundwater, direct radiation, and smearable contaminat
of which indicate that leakage of radionuclides is not occurring (DOE 1993c). 
    Groundwater and other radionuclide monitoring have not indicated any radionuclide 
releases from the SNF storage facilities at the B&W Lynchburg Technical Center.  There is
currently no reason to suspect that spent fuel storage containers will degrade in the near
a manner that would result in a release of fission products.  This facility is routinely i
and relicensed by the NRC every 5 years.  Hence, any developing storage problems would mos
likely be dealt with and corrected under the direction of the NRC (DOE 1993c). 

4.2 Decentralization 

    The Decentralization Alternative is similar to the No Action Alternative except that l
off-site shipments would occur from university and domestic non-DOE research reactors.  
Impacts of transportation are described in Appendix I to Volume 1.  Some DOE facilities wo
be upgraded/replaced and additional on-site storage capacity would be required at several 
facilities.  Essentially, there are no differences from the No Action Alternative, except 
from transportation, facility upgrade, and new construction. 
    At Brookhaven National Laboratory High Flux Beam Reactor, some land disturbance might
be anticipated from the installation of additional SNF storage capacity, whether wet or dr
However, any such disturbance is expected to occur in previously disturbed on-site areas.

4.3 1992/1993 Planning Basis 

    The 1992/1993 Planning Basis Alternative would permit the shipment of the SNF currentl
in storage or being generated at the originating sites.  With the implementation of the 19
Planning Basis Alternative, as in past practice, SNF would continue to be shipped from the
originating sites to a DOE receiving site.  The 1992/1993 Planning Basis Alternative would
expected to have essentially no incremental impact on the originating sites.  Impacts of 
transportation are described in detail in Appendix I to Volume 1.  The alternative of tran
SNF by barge from Brookhaven National Laboratory is also described in Appendix I to Volume
1. 

4.4 Regionalization 



    The Regionalization Alternative would be the same as the 1992/1993 Planning Basis 
Alternative, except for the difference in destinations.  Implementation of the Regionaliza
Alternative would permit the shipment of SNF from originating sites to regional DOE interi
storage facilities.  The Regionalization Alternative would be expected to have essentially
incremental impact on the originating sites.  Impacts of transportation are described in d
Appendix I to Volume 1. 

4.5 Centralization 

    The Centralization Alternative would be the same as the 1992/1993 Planning Basis 
Alternative, except for the difference in destinations.  Implementation of the Centralizat
Alternative would permit the shipment of SNF from originating sites to a central DOE inter
storage facility.  The Centralization Alternative would be expected to have essentially no
incremental impact on the originating sites.  Impacts of transportation are described in d
Appendix I to Volume 1. 

5.0 CUMULATIVE IMPACTS 

    This section describes the cumulative environmental impacts of the alternatives for 
generating and storing SNF at the originating sites addressed in this Appendix.  The empha
on DOE SNF Alternative 1, No Action, under which all SNF would remain at the originating 
facility.  For the individual originating facilities, the cumulative impact is defined as 
the incremental impacts of SNF management under the No Action Alternative and the impacts
of the other operations at the facility's reactor(s) or other activities involving radioac
materials.  For the other alternatives, the SNF cumulative impact at the originating facil
essentially would end with the removal of the SNF from the site.  The cumulative impacts o
intersite SNF transportation alternatives on transportation routes and affected communitie
analyzed programmatically in Volume 1, Appendix I.  The cumulative impacts at the DOE 
facilities receiving SNF are addressed in Appendixes A, B, C and F. 

5.1 DOE Test and Experimental Reactors 

    Under the No Action Alternative, the cumulative environmental impacts at DOE test and
experimental reactors are derived from past environmental impacts as obtained from annual
operating reports, and estimated future impacts based on extrapolation to the year 2035 of
impacts. 

5.1.1 Brookhaven National Laboratory 

    It is expected that the High Flux Beam Reactor and Brookhaven Medical Research Reactor
would continue to operate, for all SNF management alternatives except No Action.  If addit
storage were to be required on-site to accommodate High Flux Beam Reactor SNF through 2035
current impacts would be somewhat increased by the impacts of building and operating an 
additional facility.  Although the nature of that facility has not been determined, the re
impacts are expected to be negligibly small.  Should the facility propose substantial chan
appropriate NEPA documentation would be prepared in accordance with existing environmental
regulations. 

5.1.2 Los Alamos National Laboratory 

    Omega West Reactor at the Los Alamos National Laboratory is permanently shut down and
is being decommissioned.  The spent fuel is in temporary dry storage at the Chemistry and
Metallurgy Research complex, and resulting impacts are negligible.  The spent fuel is awai
relocation.  Cumulative impacts would not change under any alternative. 

5.1.3 Sandia National Laboratories 

    The cumulative environmental impacts would not change from those currently experienced
at Sandia National Laboratories from the operation of the reactors and storage of small 
quantities of SNF.  



5.1.4 Argonne National Laboratory - East 

    The cumulative environmental impacts would not change from those currently experienced
from the storage of small quantities of SNF.  

5.2 Domestic Research Reactors 

    Under the No Action Alternative, the cumulative environmental impacts at domestic 
research reactors are a composite of past environmental impacts as obtained from annual 
operating reports, and estimated future impacts based on extrapolation to the year 2035 of
impacts.  The following facility-specific cumulative environmental impacts have been selec
representative of all domestic research reactor facilities that could be affected by Alter

5.2.1 National Institute of Standards and Technology 

    Implementation of the No Action Alternative would result in the shutdown of the Nation
Bureau of Standards Reactor in October 1996 due to the inability to store additional SNF. 
environmental radiological impact of such action would be a reduction of radioactive relea
doses below those of full power operation.  On-site SNF storage would meet existing facili
design criteria.  There would be no other change in the cumulative environmental impact ex
for the adverse socioeconomic impacts as a result of the loss of services and knowledge fr
reactor operations. 
    A scenario of continued operation, assuming timely reissuance of the operating license
including compliance with the National Environmental Policy Act, would bound the cumulativ
environmental impacts under any of the DOE-postulated SNF alternatives. 

5.2.2 Massachusetts Institute of Technology 

    As with the National Institute of Standards and Technology, the Massachusetts Institut
Technology research reactor would be expected to shut down in response to the No Action 
Alternative because of limited SNF storage capacity.  Thus, a scenario of continued operat
assuming timely reissuance of the operating license, would bound the cumulative environmen
impacts under any of the DOE-postulated SNF alternatives. 

5.2.3 Conclusion 

    For all domestic research reactors, the SNF management alternatives, including the No
Action Alternative, would not increase the cumulative impacts of the originating sites abo
current values.  Some of the facilities could not be able to continue normal operation und
No Action Alternative and could be forced to shut down due to the lack of SNF storage capa
Reactors licensed by the U.S. Nuclear Regulatory Commission are not under DOE control, and
additional storage space could be constructed under the No Action Alternative.  However, e
for the negative socioeconomic impacts attributable to the loss of services and knowledge
resulting from such shutdowns, other site-specific cumulative impacts would not be increas

5.3 Nuclear Power Plant Spent Nuclear Fuel 

    The implementation of any one of DOE's five SNF management alternatives would have no
additional environmental consequences beyond those already evaluated for the Fort St. Vrai
B&W Lynchburg facilities. 
    The situation is similar for the West Valley Demonstration Project, except that the DO
has entered into an agreement with the New York State Energy Research and Development 
Authority which calls for the removal of SNF from the West Valley Demonstration Project.  
Implementation of the No Action and Decentralization Alternatives would result in SNF 
remaining at the West Valley Demonstration Project.  If the fuel remains at the West Valle
Demonstration Project, the SNF may be managed in a new dry storage facility.  Once the SNF
in dry storage, there will be no releases of radioactive effluents and an indistinguishabl
radiation exposure to the environs in excess of that which would occur were the SNF to be
moved as scheduled, and in the payment of storage costs by DOE to the State of New York. 



6.0 ADVERSE ENVIRONMENTAL EFFECTS  

                 THAT CANNOT BE AVOIDED 
    Unavoidable adverse impacts addressed here are limited to those occurring as a result 
DOE Alternative 1 (No Action) at the originating facilities discussed in this Appendix.  A
alternatives consider normal shipment of SNF from the originating site, with only transpor
routes and the receiving site possibly being subjected to unavoidable adverse impacts by 
transferred SNF.  Any adverse impacts at the originating sites are thus precluded for all 
transportation alternatives.  Possible unavoidable adverse impacts on transportation route
analyzed in Volume 1, Appendix I.  Possible unavoidable adverse impacts at the DOE facilit
that receive SNF are addressed in Appendixes A, B, C and F. 

6.1 DOE Test and Experimental Reactors 

    The adverse effects that may be unavoidable caused by implementation of the No Action
Alternative would be associated with the possible premature, long-term shutdown of the Hig
Flux Beam Reactor at Brookhaven National Laboratory.  The consequences of this shutdown 
would be cessation of site specific activities involving unique experiments.  These experi
needed for understanding materials structures, biological processes, and the behavior of s
conducting materials.  Shutdown would also cause the loss of jobs associated with these 
experiments and supporting site activities. 

6.2 Domestic Research Reactors 

    The adverse effects that may be unavoidable at domestic research reactors caused by 
implementation of the No Action Alternative would be associated with the possible prematur
long-term shutdown of several reactors.  The consequences of these shutdowns, discussed in
Section 4.1.2, would be cessation of site-specific research and education activities and c
in the loss of jobs associated with these activities at these sites. 

6.3 Nuclear Power Plant Spent Nuclear Fuel 

    Implementation of the No Action Alternative could result in adverse consequences that 
be unavoidable at West Valley Demonstration Project.  Should this alternative be selected,
adverse impact that may be unavoidable would be continued on-site and off-site radiation 
exposures beyond the scheduled fuel removal date as a result of radioactive effluents and/
direct radiation. 
    Since the Public Services Company of Colorado has already responded to the No Action 
Alternative by licensing and constructing an independent spent nuclear fuel storage instal
its Fort St. Vrain site, no additional consequences or additional adverse consequences wou
incurred there. 

7.0 IRREVERSIBLE AND IRRETRIEVABLE 

               COMMITMENTS OF RESOURCES 
    The assessment of the activities undertaken at the SNF originating sites as a conseque
the implementation of all alternatives indicates that only minor irreversible and irretrie
commitments of resources would be required. 

7.1 DOE Test and Experimental Reactors 

    If the Decentralization Alternative were to be implemented, the Brookhaven National 
Laboratory would expect to be required to identify some way to store the SNF generated by 
High Flux Beam Reactor through the year 2035.  Several scenarios are possible, but none ha
been decided upon at this time.  One possible SNF management scenario is to install additi
storage accommodations.  Limited quantities of construction materials and fuel for constru
equipment would be required if this scenario were selected. 
    Implementation of the No Action Alternative would not result in any irreversible and 
irretrievable commitments at the Los Alamos National Laboratory, Sandia National Laborator



or Argonne National Laboratory - East. 
    Implementation of any of the other proposed alternatives for SNF would not result in a
additional irreversible and irretrievable commitments of resources at the DOE test and 
experimental reactors. 

7.2 Domestic Research Reactors 

    There are no substantial new irreversible and irretrievable commitments of resources a
domestic research reactors with the implementation of any of the proposed SNF alternatives
generating and storing SNF.  If, under the No Action Alternative, any NRC-licensed facilit
should elect to modify its SNF storage capabilities, a site-specific license amendment wou
required.  If the storage facilities were expanded, there would be a commitment of constru
materials and fuel to operate construction equipment.  The other DOE SNF alternatives woul
involve no commitment of resources at domestic research reactor facilities. 

7.3 Nuclear Power Plant Spent Nuclear Fuel 

    Implementation of the Decentralization Alternative could result in irreversible and 
irretrievable commitments of resources at the West Valley Demonstration Project site. Shou
this alternative be selected, this commitment of resources would result from the construct
materials and fuels used to provide alternative on-site SNF storage capability.  The magni
these commitments cannot be quantified, however, until it is determined whether existing S
storage capacity would be modified or a new SNF storage facility would be constructed and 
type. 
    Implementation of any of the other proposed alternatives for SNF would not result in a
additional irreversible and irretrievable commitments of resources at the commercial SNF s
facilities. 
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1. APPENDIX F INTRODUCTION 

    This appendix addresses the interim storage of spent nuclear fuel (SNF) at two U.S. 
Department of Energy sites, the Nevada Test Site (NTS) and the Oak Ridge Reservation (ORR)
These sites are being considered to provide a reasonable range of alternative settings at 
future SNF management activities could be conducted.  These locations are not currently 
involved in management of large quantities of SNF; NTS has none, and ORR has only small 
quantities.  But NTS and ORR do offer experience and infrastructure for the handling, 
processing and storage of radioactive materials, and they do exemplify a broad spectrum of
environmental parameters.  This broad spectrum of environmental parameters will provide a
perspective on whether and how such location attributes may relate to potential environmen
impacts.  Consideration of these two sites will permit a programmatic decision to be based
an assessment of the feasible options without bias to the current storage sites.   
    This appendix is divided into three parts.  Part One is the Appendix F introduction.  
Two contains chapters one through five for the NTS, as well as the NTS references in chapt
and acronyms and abbreviations in Chapter 7.  Part Three contains chapters one through fiv
the ORR, as well as the ORR references in chapter six and abbreviations and acronyms in 
Chapter 7.  A Table of Contents, List of Figures, and List of Tables are included in Parts
and Three.  This approach permitted the inclusion of both sites in one appendix while 
maintaining chapter numbering consistent with Volume 1 and Appendices A, B, and C. 
    Currently, no SNF is stored at the NTS and only small quantities of SNF generated by 
research reactors at ORR are stored there.  In order to receive, handle, and store spent n
fuel from other DOE sites on an interim basis, new facilities would need to be constructed
NTS and ORR.  Since the basic facilities to receive and handle the spent fuel, as well as 
safety-related and emergency containment, cleanup, and recanning facilities, are approxima
equivalent for all alternatives being considered, only the size of the storage facility wi
each alternative, with the Centralization Alternative requiring the largest storage facili
discussed in Chapter 3, only the Centralization Alternative for spent fuel storage at eith
NTS or ORR is analyzed quantitatively in this volume; the Regionalization Alternative is 
evaluated qualitatively.  The results of this appendix are then summarized in Volume 1. 

NEVADE TEST SITE 

     1.  INTRODUCTION                                                        2.1-1 
     2.  NEVADA TEST SITE BACKGROUND                                         2.2-1 
         2.1  Overview                                                       2.2-1 
             2.1.1  Site Description                                         2.2-1 
             2.1.2  Site History                                             2.2-4 
             2.1.3  Nevada Operations Office Mission                         2.2-5 
             2.1.4  Nevada Test Site Management                              2.2-6 
        2.1.5  Yucca Mountain Project                                        2.2-6 
         2.2  Regulatory Framework                                            2.2-7 
         2.3  Spent Nuclear Fuel Management Program                           2.2-8 
     3.  SPENT NUCLEAR FUEL ALTERNATIVES                                      2.3-1 
         3.1  Description of Management Alternatives                          2.3-1 
        3.1.1  Alternative 1 - No Action                                       2.3-1 
             3.1.2  Alternative 2 - Decentralization                           2.3-1 
             3.1.3  Alternative 3 - 1992/1993 Planning Basis                   2.3-2 
             3.1.4  Alternative 4 - Regionalization                            2.3-2 
        3.1.5  Alternative 5 - Centralization                                  2.3-4 
    3.2 Comparison of Alternatives                                             2.3-7 
     4.  AFFECTED ENVIRONMENT                                                 2.4-1 
         4.1  Overview                                                        2.4-1 



         4.2  Land Use                                                        2.4-1 
         4.3  Socioeconomics                                                  2.4-4 
             4.3.1  Region of Influence                                       2.4-4 
             4.3.2  Regional Economic Activity and Population                 2.4-5 
             4.3.3  Public Service, Education and Training, and  
                    Housing Infrastructure                                    2.4-8 
         4.4  Cultural Resources                                             2.4-11 
             4.4.1  Archaeological Sites and Historic Structures             2.4-11 
             4.4.2  Native American Resources                                2.4-11 
             4.4.3  Paleontological Resources                                2.4-12 
         4.5  Aesthetics and Scenic Resources                                2.4-12 
         4.6  Geologic Resources                                             2.4-13 
             4.6.1  General Geology                                          2.4-13 
             4.6.2  Geologic Resources                                       2.4-20 
             4.6.3  Seismic and Volcanic Hazards                             2.4-24 
         4.7  Air Resources                                                  2.4-29 
             4.7.1  Climatology                                              2.4-29 
             4.7.2  Air Monitoring Networks                                  2.4-31 
             4.7.3  Air Releases                                             2.4-33 
             4.7.4  Air Quality                                              2.4-37 
         4.8  Water Resources                                                2.4-42 
             4.8.1  Surface Water                                            2.4-42 
             4.8.2  Groundwater                                              2.4-47 
    4.9  Ecological Resources                                                2.4-57 
             4.9.1  Terrestrial Resources                                    2.4-57 
             4.9.2  Wetlands                                                 2.4-61 
             4.9.3  Aquatic Resources                                        2.4-61 
             4.9.4  Threatened and Endangered Species                        2.4-62 
         4.10  Noise                                                         2.4-65 
         4.11  Traffic and Transportation                                    2.4-66 
         4.12  Occupational and Public Health and Safety                     2.4-67 
             4.12.1  Doses                                                   2.4-69 
             4.12.2  Health Effects                                          2.4-69 
         4.13  Utilities and Energy                                          2.4-71 
             4.13.1  Water Consumption                                       2.4-71 
             4.13.2  Electrical Consumption                                  2.4-72 
             4.13.3  Fuel Consumption                                        2.4-72 
             4.13.4  Wastewater Disposal                                     2.4-73 
         4.14  Materials and Waste Management                                2.4-73 
             4.14.1  Transuranic Waste                                       2.4-76 
             4.14.2  Mixed Low-Level Wastes                                  2.4-76 
             4.14.3  Low-Level Waste                                         2.4-80 
             4.14.4  Hazardous Waste                                         2.4-80 
             4.14.5  Sanitary Waste                                          2.4-83 
             4.14.6  Hazardous Materials                                     2.4-83 
             4.14.7  Non-hazardous Waste                                     2.4-84 
     5.  ENVIRONMENTAL CONSEQUENCES                                          2.5-1 
         5.1  Overview                                                        2.5-1 
         5.2  Land Use                                                        2.5-1 
             5.2.1  Centralization Alternative                                2.5-1 
             5.2.2  Regionalization Alternative                               2.5-2 
         5.3  Socioeconomics                                                  2.5-2 
             5.3.1  Centralization Alternative                                2.5-4 
             5.3.2  Regionalization Alternative                               2.5-9 
             5.3.3  Mitigation Measures                                       2.5-9 
         5.4  Cultural Resources                                              2.5-9 
             5.4.1  Centralization Alternative                                2.5-9 
             5.4.2  Regionalization Alternative                               2.5-10 
         5.5  Aesthetics and Scenic Resources                                2.5-10 
        5.5.1  Centralization Alternative                                    2.5-10 
        5.5.2  Regionalization Alternative                                   2.5-11 
         5.6  Geologic Resources                                             2.5-11 
             5.6.1  Centralization Alternative                               2.5-11 
             5.6.2  Regionalization Alternative                              2.5-11 
    5.7  Air Resources                                                       2.5-12 



             5.7.1  Centralization Alternative                               2.5-12 
             5.7.2  Regionalization Alternative                              2.5-15 
         5.8  Water Resources                                                2.5-19 
             5.8.1  Centralization Alternative                               2.5-19 
             5.8.2  Regionalization Alternative                              2.5-24 
         5.9  Ecological Resources                                           2.5-24 
             5.9.1  Centralization Alternative                               2.5-25 
             5.9.2  Regionalization Alternative                              2.5-27 
         5.10  Noise                                                         2.5-27 
             5.10.1  Centralization Alternative                              2.5-28 
             5.10.2  Regionalization Alternative                             2.5-28 
         5.11  Traffic and Transportation                                    2.5-28 
             5.11.1  Centralization Alternative                              2.5-29 
             5.11.2  Regionalization Alternative                             2.5-30 
         5.12  Occupational and Public Health and Safety                     2.5-30 
             5.12.1  Centralization Alternative                              2.5-31 
             5.12.2  Regionalization Alternative                             2.5-34 
         5.13  Utilities and Energy                                          2.5-34 
             5.13.1  Centralization Alternative                              2.5-34 
             5.13.2  Regionalization Alternative                             2.5-36 
         5.14  Materials and Waste Management                                2.5-36 
             5.14.1  Centralization Alternative                              2.5-36 
             5.14.2  Regionalization Alternative                             2.5-40 
         5.15  Facility Accidents                                            2.5-40 
             5.15.1  Historical SNF Accidents at NTS                         2.5-41 
             5.15.2  Methodology                                             2.5-41 
             5.15.3  No Action Alternative                                   2.5-44 
             5.15.4  Centralization Alternative                              2.5-44 
             5.15.5  Decentralization Alternative                            2.5-58 
             5.15.6  1992/1993 Planning and Basis Alternative                2.5-58 
             5.15.7  Regionalization Alternative                             2.5-61 
             5.15.8  Emergency Preparedness and Plans                        2.5-61 
         5.16  Cumulative Impacts and Impacts from Connected or Similar Actions 2.5-62 
             5.16.1   Centralization Alternative                            2.5-63 
        5.16.2   Regionalization Alternative                                2.5-69 
         5.17  Adverse Environmental Effects That Cannot Be Avoided         2.5-69 
             5.17.1   Overview                                              2.5-69 
        5.17.2   Centralization Alternative                                 2.5-69 
             5.17.3   Regionalization Alternative                           2.5-70 
         5.18  Relationship Between Short-Term Use of the Environment and the 
        Maintenance and Enhancement of Long-Term Productivity               2.5-70 
    5.19  Irreversible and Irretrievable Commitments of Resources           2.5-71 
             5.19.1   Overview                                              2.5-71 
        5.19.2   Centralization Alternative                                 2.5-71 
             5.19.3   Regionalization Alternative                           2.5-71 
    5.20  Potential Mitigation Measures                                      2.5-72 
             5.20.1  Pollution Prevention                                    2.5-72 
             5.20.2  Potential Mitigation Measures                           2.5-72 
     6.  REFERENCES                                                          2.6-1 
     7.  ABBREVIATIONS AND ACRONYMS                                          2.7-1 
                         FIGURES 
2.1-1    Nevada Test Site regional map                                      2.2-2 
2.1-2    Nevada Test Site map                                               2.2-3 
4.2-1    Land use at the Nevada Test Site                                   2.4-2 
4.6-1    Location of Nevada Test Site in relation to regional fault zones   2.4-14 
4.6-2    Stratigraphic column of the Nevada Test Site                       2.4-16 
4.6-3    Schematic cross sections portraying the geologic complexity of NTS 2.4-17 
4.6-4    Geologic map of the NTS                                            2.4-18 
4.6-5    Approximate location of proposed facility in relation to major 
         faults at NTS                                                      2.4-21 
4.6-6    Geologic terrains and mining districts of the Nevada Test Site     2.4-23 
4.6-7    Location of the NTS in relation to the Nevada Seismic 
         Belt, the Intermountain Seismic Belt, and the Southern Nevada 
         East-West Seismic Belt                                             2.4-25 
4.6-8    Historical seismicity of the Southern Great Basin from 1868 



         through 1993 for M>5                                               2.4-26 
4.7-1    1990 10-meter (33 feet) wind rose patterns for the NTS             2.4-32 
4.7-2    Source of radiation exposure, unrelated to NTS operations, 
         to individuals in the vicinity of NTS                              2.4-40 
4.8-1    NTS hydrologic basins and surface drainage direction               2.4-44 
4.8-2    Groundwater hydrologic units, hydrographic areas, and well locations 
         of the Nevada Test Site                                            2.4-49 
4.8-3    NTS regional potentiometric surface map                            2.4-51 
4.8-4    Areas of potential groundwater contamination at the NTS            2.4-54 
4.9-1    Plant communities on Nevada Test Site                              2.4-58 
4.14-1   Existing treatment, storage, and disposal units at the NTS         2.4-75 
4.14-2   Flow diagram for waste generation at the NTS                       2.4-77 
4.14-3   Flow diagram for waste shipment, receipt, and disposal at the NTS  2.4-78 
5.3-1    Total employment effects, NTS Centralization Alternative           2.5-5 
5.15-1   Typical isodose lines for an airplane crash into dry cell accident with 
         50 percent meteorology for northeastern Area 5 of the NTS          2.5-59 
                                   TABLES 
3.2-1    Comparison of alternatives for the NTS                             2.3-8 
4.3-1    Aggregate regional economic and demographic indicators for the NTS 2.4-9 
4.7-1    Nuclear test release summary - 1992 at the NTS site               2.4-35 
4.7-2    Airborne radionuclide emissions for 1992 at the NTS               2.4-36 
4.7-3    Total nonradiological emission rates at Nm for permitted sources  2.4-38 
4.7-4    Summary of effective dose equivalents to the public from NTS 
         operations during 1992                                             2.4-39 
4.7-5    Comparison of baseline concentrations with most stringent applicable 
         regulations and guidelines at the Nm                               2.4-63 
4.9-1    Federally and state-listed threatened, endangered, and other 
         special status species that may be found in the vicinity of the 
         Nevada Test Site                                                   2.4-63 
4.14-1   Baseline waste management for 1995 at the NTS                      2.4-79 
5.3-1    Socioeconomic effects - centralization of SNF at Nevada Test Site  2.5-6 
5.7-1    Annual airborne radionuclide emission source terms for proposed 
         Nm SNF facility operational phase                                  2.5-13 
5.7-2    Total annual nonradioactive emissions for the SNF storage facilty 
         at the NTS                                                         2.5-14 
5.7-3    Summary of effective dose equivalents to the public from 
         proposed SNF storage facility plus 1995 baseline operations  
         at the NTS                                                         2.5-16 
5.7-4    Comparison of baseline concentrations with most stringent 
         applicable regulations and guidelines at Nm for proposed 
         SNF facility plus current operations                               2.5-17 
5.7-5    Calculated annual maximum concentrations for hazardous air 
         pollutants at NTS, onsite and offsite                              2.5-18 
5.14-1   Ten-year cumulative estimated waste generation for SNF 
         alternatives at the NTS                                            2.5-37 
5.15-1   Summary of the Centralization Alternative accident analysis 
         dose and risk estimates for the Nevada Test Site at 95 percent 
         meteorology                                                        2.5-45 
5.15-2   Summary of the Centralization Alternative accident analysis 
         dose and risk estimates for the Nevada Test Site at 
         50 percent meteorology                                                  2.5-46 
5.15-3   Summary of the Centralization Alternative accident analysis 
         cancer fatality and risk estimates for the Nevada Test Site at 
         95 percent meteorology                                               2.5-47 
5.15-4   Summary of the Centralization Alternative accident analysis 
         cancer fatality and risk estimates for the Nevada Test Site at 
         50 percent meteorology                                                  2.5-48 
5.15-5   Summary of the Centralization Alternative accident analysis 
         health effects and risk estimates for the Nevada Test Site at 
         95 percent meteorology                                                  2.5-49  
5.15-6   Summary of the Centralization Alternative accident analysis 
         health effects and risk estimates for the Nevada Test Site at 
         50 percent meteorology                                                  2.5-50 
5.15-7   Estimated radionuclide releases for a fuel assembly breach accident 
         at the NTS                                                              2.5-52 



5.15-8   Estimated radionuclide releases for a dropped fuel cask accident 
         at the NTS                                                              2.5-52 
5.15-9   Estimated radionuclide releases for a severe impact and fire accident 
         at the NTS                                                            2.5-53 
5.15-10  Estimated radionuclide releases for a wind-driven missile impact 
         into a storage cask at the NTS                                     2.5-55 
5.15-11  Estimated radionuclide releases for an airplane crash into dry 
         storage facility at the NTS                                           2.5-55 
5.15-12  Estimated radionuclide releases for an airplane crash into dry cell 
         facility at the NTS                                                2.5-57 
5.15-13  Estimated radionuclide releases for an airplane crash into an 
         SNF water pool at the Nm                                           2.5-57 
5.15-14  Secondary impacts of the Centralized Alternative accidents 
         at NTS                                                             2.5-60 

#1. INTRODUCTION 

    This part assesses the impacts of construction and operation of proposed spent nuclear
(SNF) facilities at the Nevada Test Site (NTS).  The NTS is being evaluated for these faci
because of the area available, the isolation of population centers, the apparently suitabl
environmental parameters, previous U.S. Department of Energy activities involving radioact
materials at the site, and the planned long-term government control of the site. 
    This part is organized as follows.  Chapter 1 is the introduction, Chapter 2 sets the 
the area under analysis by providing an overview of the NTS and discussions of the Regulat
Framework and SNF Management Program, and Chapter 3 explains the SNF alternatives being 
considered at the site. 
  
    Chapter 4 describes the human and natural environment that could be affected as a resu
of the introduction of an SNF facility at the NTS.  Environmental parameters such as water
resources, socioeconomics, biological resources and air quality are examples of those 
characterized.  
    Chapter 5 enumerates the environmental consequences that might be anticipated, the 
cumulative impacts, the unavoidable adverse impacts, the relationship between short-term u
and long-term productivity, the irreversible and irretrievable commitment of resources, an
possible mitigation measures that might be anticipated if an SNF facility were built at th
Chapter 6 contains the references used to develop this part of the Environmental Impact 
Statement.  Chapter 7 contains the abbreviations and acronyms used in this Part. 

2. NEVADA TEST SITE BACKGROUND 

2.1 Overview 

2.1.1 Site Description 

    The Nevada Test Site (NTS), located in the southeastern portion of Nevada, is operated
the U.S. Department of Energy (DOE) as the on-continent test site for nuclear weapons test
The site encompasses approximately 1,350 square miles (3,500 square kilometers).  The NTS 
surrounded on the north, east, and west by the Nellis Air Force Base (NAFB) Bombing and 
Gunnery Range.  Together with the Tonopah Test Range, these three properties provide a 15-
65-mile (24- to 104-kilometer) buffer zone between the test areas and public lands.  The B
of Land Management owns land on the southern and southwestern borders of the NTS.  Las 
Vegas is approximately 65 miles (104 kilometers) from the southeast corner of the site 
(Figure 2.1-1) (DOE/NV 1991a; USAF et al. 1991). 
    The NTS is a large, open area, tightly controlled, with the infrastructure to conduct 
with hazardous and radioactive materials.  Security at the NTS consists of security guards
using four-wheel drives, patrolling the site.  The perimeter of the site is not fenced.  A
guards and electronic security measures are in place for secure areas.  Approximately 25 p
of the site is unused or is used as a buffer zone for ongoing programs or projects 
(DOE/NV 1991a; USAF et al. 1991). 
    The NTS is broken into numbered test areas to simplify the distribution, use, and cont
resources (Figure 2.1-2).  Area 22, the site's main entrance, is located on the southeast 



the site and contains the Desert Rock airstrip.  Area 23, adjacent to Area 22, contains th
Mercury base camp, which houses administrative operation and general support activities. 
Offices for the DOE, the U.S. Department of Defense (DoD), Defense Nuclear Agency, 
Lawrence Livermore National Laboratory (LLNL), Los Alamos National Laboratory (LANL), 
Sandia National Laboratories (SNL), and all supporting contractors of these organizations 
located in this area.  Other facilities in this area include the cafeteria, recreation, tr
and housing.  Area 5 (Frenchman Flat) was used in the past for nuclear testing.  Area 6, n
  Figure 2.1-1. Nevada Test Site regional map.   Figure 2.1-2. Nevada Test Site map. Area 
portion of the testing occurs.  This facility provides control over and execution of nucle
detonations at the NTS.  Also in Area 6 there is a new work camp which is used for constru
and craft support.  Other areas located on the NTS are the valley of the Yucca Flat (Areas
and 9), the Rainier Mesa (Area 12), which is the center of DoD/Defense Nuclear Agency 
activities, and the Pahute Mesa (Areas 19 and 20) (DOE/NV 1991a; ERDA 1977; 
USAF et al. 1991).  Area 5 will be housing the proposed spent nuclear fuel (SNF) facilitie
Figure 2.1-2 shows the approximate location of the proposed SNF facility.  The actual loca
will be determined for site-specific environmental documentation. 

2.1.2 Site History 

    Prior to 1951, the land which is now occupied by the NTS was used for mining and grazi
Primarily, mining was for low grades of copper, lead, silver, gold, mercury, and tungsten.
Although there were short periods of mining success at the site, the area was abandoned ov
time.  Grazing ended in 1955 when the Federal government acquired the water and grazing ri
of two ranches which were operating on what is now the NTS (ERDA 1977). 
    Since January 1951, the land now occupied by the NTS has been the primary location for
nuclear weapons testing in the United States.  Land was withdrawn from the NAFB Bombing 
and Gunnery Range in 1952 to form the NTS.  Subsequent withdrawals occurred in 1958, 1961,
and 1962.  A Memorandum of Understanding between NAFB and the NTS in 1967 allowed the 
use of Pahute Mesa by the NTS (DOE/NV 1991a; USAF et al. 1991). 
    Most of the tests performed at the NTS in the 1950s were atmospheric tests.  After 195
nuclear tests were carried out intermittently until a voluntary moratorium ended testing i
October 1958.  The first full-scale nuclear detonation occurred in 1957 in a sealed tunnel
Testing resumed in September 1961 following the ending of the moratorium.  Atmospheric 
testing ended in the summer of 1963 following the signing of the Limited Test Ban Treaty. 
1962, all testing has occurred underground.  Two methods have been used for underground 
testing since 1963:  vertical shafts (from the valley of Yucca Flat to the top of Pahute M
horizontal tunnels (Rainer Mesa) (DOE/NV 1991a; ERDA 1977; USAF et al. 1991). 
    In addition to underground testing, between 1962 and 1968, earth-cratering tests were
conducted as part of the Plowshare Program.  This program explored peaceful means of using
nuclear explosives.  Other tests which have occurred on the NTS have included the Bare Rea
Experiment (1960s) and the open air nuclear reactor, nuclear engine, and nuclear furnace t
(1959-1973).  Much of the nuclear testing has been conducted on the NTS by the LANL, LLNL,
SNL and, through the Defense Nuclear Agency, the DoD.  Non-nuclear testing has included 
hazardous material spills.  Other activities which occur on the NTS are the storage and di
of low-level radioactive wastes and mixed wastes (DOE/NV 1991a; ERDA 1977; 
USAF et al. 1991). 
    As part of DOE's program to establish a national repository for high-level radioactive
Lawrence Livermore National Laboratory conducted an evaluation of the effects of radiation
heat from radioactive decay on granite rock formations.  The project, known as Spent Fuel 
Climax, stored 11 spent fuel elements from the Florida Power & Light Company and 6 electri
heat simulators in specially designed and constructed holes in the Climax tunnel, located 
northeastern corner of the NTS in Area 15.  The SNF, in hermetically sealed canisters, was
emplaced in the granite formation, stored for approximately 3 years, retrieved, and then 
transferred, in 1986, to INEL for further testing (DOE/NV 1983, 1986a). 

2.1.3 Nevada Operations Office Mission 

    The missions of the NTS and/or the DOE Nevada Operations Office include: 
    -   Maintaining the capability to conduct underground nuclear weapons tests. 
    -   Conducting all programs related to nuclear emergencies and threats. 
    -   Supporting arms control, treaty verification, and non/counter proliferation of nuc
        weapons technology. 
    -   Supporting research activities as part of being designated a National Environmenta



        Research Park. 
    -   Conducting tests for the Liquefied Gaseous Fuels Spill Testing Program. 
    -   Supporting studies in alternate energy sources and environmental management, 
        research and development, and testing. 
    -   Ensuring that all operations are conducted in compliance with all environmental, 
        safety, and health laws, regulations, standards, agreements, and DOE Orders 
        (DOE/NV 1993b, 1992a, 1991a; ERDA 1977). 

2.1.4 Nevada Test Site Management 

    The DOE Nevada Operations Office is currently administering NTS operations.  The NTS 
has multiple contractor support.  The major support contractors are Reynolds Electrical &
Engineering Co., Inc., the prime contractor; EG&G Energy Measurements, Inc., the electroni
and instrumentation support contractor; Raytheon Services Nevada, the architect-engineerin
support contractor; and Wackenhut Services, Inc., the site security contractor. 

2.1.5 Yucca Mountain Project 

    The DOE Office of Civilian Waste Management is conducting a program for siting the 
nation's first geologic repository for spent nuclear fuel and other high-level radioactive
The Yucca Mountain Site has been designated by the U.S. Congress as a candidate site.  
Although Yucca Mountain is located outside the western boundary of the NTS, a contiguous 
portion of the NTS has been assigned as part of the potential repository site.  Access to 
is accomplished through the NTS and Yucca Mountain Project field offices and support facil
are located in Area 25 (DOE/NV 1993b).  Currently, Yucca Mountain is being characterized t
study its suitability as a geological repository.  The characterization study includes exp
borings and analyses of meteorological, geological, hydrological, geochemical, erosion, te
and socioeconomics conditions.  Upon completion of the characterization study, the Secreta
may recommend Yucca Mountain to the U.S. President as viable site for a repository 
(DOE 1988b). 

2.2 Regulatory Framework 

    The National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321-4347, as amended)
provides Federal agency decision makers with a process to systematically consider the pote
environmental consequences of agency decisions.  The DOE has prepared this environmental 
impact statement (EIS) in conformance with the requirements of this Act to evaluate the 
potential impacts of programmatic decisions on the management of SNF.  This EIS will provi
the necessary background, data, and analyses to help decision makers understand the potent
environmental consequences of each alternative. 
    On October 22, 1990, the DOE published a Notice of Intent in the Federal Register 
(FR 1990a) announcing its intent to prepare a programmatic EIS addressing environmental 
restoration and waste management (including SNF management) activities across the entire D
Complex.  On October 5, 1992, the DOE published a Notice of Intent in the Federal Register
(FR 1992) announcing its intent to prepare an EIS addressing environmental restoration and
waste management and SNF activities at the Idaho National Engineering Laboratory.  For 
further programmatic discussion of this topic, see Volume 1. 
    Significant Federal and state environmental and nuclear materials management laws are
applicable to the NTS.  The Federal laws are listed in Volume 1, Section 7.3.  The State o
Nevada laws are listed alphabetically below: 
    -   Air Pollution Control Law (Title 40 Chapter 445) 
    -   Air Quality Regulations (Title 40 Chapter 445) 
    -   Disposal of Hazardous Waste (Title 40 Chapter 444) 
    -   Disposal of Radioactive Material (Title 40 Chapter 459) 
    -   Facilities for the Management of Hazardous Waste (Title 40 Chapter 444) 
    -   Regulation of Highly Hazardous Substances (Title 40 Chapter 459) 
    -   Solid Waste Disposal Act (Title 40 Chapter 444) 
    -   Storage Tanks (Title 40 Chapter 459) 
    -   Underground Injection Control (Title 40 Chapter 445) 
    -   Water Pollution Control Law (Title 40 Chapter 445) 
    -   Water Pollution Regulations (Title 40 Chapter 445) 



2.3 Spent Nuclear Fuel Management Program 

    Currently, spent nuclear fuel is not generated, received, reprocessed, or stored at th
therefore, a SNF management program does not currently exist for activities at the NTS 
(DOE 1993).  There are no current or foreseeable environmental, safety, or health vulnerab
at the NTS associated with SNF (DOE 1993).  Selection of the No-Action Alternative would n
adversely affect the operations or any planned facility modifications at the NTS.   

3. SPENT NUCLEAR FUEL ALTERNATIVES 

3.1 Description of Management Alternatives 

    This chapter describes the spent nuclear fuel (SNF) management alternatives evaluated 
the U.S. Department of Energy (DOE) for Appendix F that are applicable to the Nevada Test
Site (NTS).  DOE did not consider the Nevada Test Site to be a preferred site for the 
management of spent nuclear fuel in the Draft EIS because of the State's current role as t
site for the Yucca Mountain Site Characterization Project.  DOE's identification of the pr
alternatives also indicates that DOE does not consider the Nevada Test Site as a preferred
for spent nuclear fuel management in the Final EIS.  For the purposes of conducting a thor
NEPA analysis, the NTS provides a contrast to other potential sites because it represents 
that has no existing SNF management infrastructure.  The NTS does not currently generate o
store any SNF.  Hence, of the five alternatives discussed in this Programmatic Environment
Impact Statement (EIS), only two, Regionalization and Centralization, are applicable to th
The other three alternatives -- No Action, Decentralization, and the 1992/1993 Planning Ba
are not applicable to the NTS since they affect or involve only sites which currently gene
store SNF.   

3.1.1 Alternative 1 - No Action 

    The No Action Alternative is restricted to the minimum actions necessary for the conti
safe and secure management of SNF.  As defined, this alternative stipulates no SNF shipmen
or from DOE facilities.  The NTS does not currently generate or store any SNF and would no
receive any SNF under this alternative.  Therefore, this alternative is not applicable to 
and is not analyzed or discussed further in this or subsequent chapters for the NTS. 

3.1.2 Alternative 2 - Decentralization 

    Decentralization involves storage of SNF at or close to generation sites, with limited
shipments to the Idaho National Engineering Laboratory (INEL) and Savannah River Site (SRS
as necessary to permit continued operation.  Since the NTS does not generate or store any 
and would not receive any SNF under this alternative, it is not applicable to the NTS and 
analyzed or discussed further in this or subsequent chapters for the NTS. 

3.1.3 Alternative 3 - 1992/1993 Planning Basis 

    The 1992/1993 Planning Basis Alternative is DOE's documented 1992/1993 plan for the 
management of DOE and Naval SNF.  Since the NTS does not generate or store any SNF and 
would not receive any SNF under this alternative, it is not applicable to the NTS and is n
analyzed or discussed further in this or subsequent chapters for the NTS. 

3.1.4 Alternative 4 - Regionalization 

3.1.4.1 Overview. The Regionalization Alternative consists of two subalternatives.  

Subalternative A would distribute existing and new SNF between the Hanford Site, INEL, and
SRS by SNF type.  Under Subalternative B, SNF would be distributed to either an eastern or
western regional site based on geographical location.  SNF east of the Mississippi River w
shipped to the eastern region site (i.e., SRS or Oak Ridge Reservation (ORR)).  SNF west o
Mississippi River would be shipped to the western regional site (i.e., Hanford, INEL, or N



Additionally, all Naval SNF would be shipped to only one of the sites, but not both.  The 
would be the alternative to the SRS as the eastern regional site, and the NTS would be the
alternative to both the Hanford Site and INEL as the western regional site. 

3.1.4.2 Regionalization Subalternative B. The following fuels would be transported to 

the NTS for storage under the Regionalization Subalternative B: 
    -   Naval-type SNF (if selected) 
        -   All, including from the INEL, shipyards, and prototypes 
    -   Hanford Production SNF 
        -   From western sites including the Hanford Site 
    -   Graphite SNF 
        -   From western sites including the INEL and Public Service of Colorado 
    -   DOE-Owned Commercial SNF 
        -   From western sites including the Hanford and INEL 
    -   Experimental - Stainless steel SNF 
        -   From western sites including the Hanford, INEL, Foreign Research Reactors, and
            non-DOE domestic research reactors 
    -   Experimental - Zirconium SNF 
        -   From western sites including the INEL 
    -   Experimental - Other 
        -   From western sites. 
    -   SRS Production and Aluminum SNF 
        -   From western sites including INEL, Los Alamos National Laboratory (LANL), 
            Foreign Research Reactors, and non-DOE domestic research reactors 
    All SNF presently in storage at DOE facilities would arrive at the NTS stabilized and
canned to the extent necessary for safe transportation.  However, this SNF might need to b
uncanned, stabilized, prepared, and recanned at the NTS to ensure safe interim storage.  N
non-DOE domestic, Foreign Research Reactors, and Naval SNF would be shipped in the state 
necessary for safe transportation but not necessarily canned.  This fuel would be stabiliz
prepared, and canned at the NTS to ensure safe interim storage.  All fuel would be cooled 
minimum of 120 days prior to shipping and 5 years before being placed in dry storage.  
Additionally, if the NTS is selected for the Expended Core Facility, Naval SNF would be 
examined at the NTS before being turned over for interim storage management. 
    The NTS currently has no facilities that are suitable for receiving, canning, storing,
supporting the research activities necessary for the safe management of SNF.  As a result,
SNF management complex would be built at the NTS under the Regionalization 
Subalternative B.  The SNF management complex would include the following: 
    -   SNF receiving and canning facility 
    -   Technology development facility 
    -   Interim dry storage area 
    -   Expended Core Facility similar to the one at the INEL (if selected for Naval Fuel
        Receipt). 
    The SNF receiving and canning facility would receive SNF cask shipments from offsite a
prepare the SNF for dry storage.  A pool storage area would be included in this facility f
cooling SNF before it is placed into dry storage, as necessary.  The technology developmen
facility would investigate the applicability of dry storage technologies and pilot scale t
development for disposal of the various types of SNF.  The interim dry storage area would
consist of passive storage modules designed to safely store the SNF for 40 years.  If NTS 
selected for Naval fuel receipt, Naval SNF would be examined at the Expended Core Facility
prior to being turned over for interim storage management. 
    The SNF management complex which would be built at the NTS under the Regionalization 
Alternative would have the same components as that built under the Centralization Alternat
However, the dry storage component would be somewhat smaller due to the smaller SNF 
inventory that would be transported to the NTS under the Regionalization Alternative.  The
other components of the SNF management complex would be the same general size as those 
built under the Centralization Alternative.  This is because the inventories of new uncann
which would be sent to the NTS under the Regionalization and Centralization Alternatives w
be very similar.  Additionally, since the major portion of the potential radiological and 
releases and waste generation rates are associated with these components, the Regionalizat
Alternative will not be analyzed separately.  This alternative will be compared to the 
Centralization Alternative in a semiquantitative manner. 
    If the NTS is not chosen as the western regional site, the Regionalization Alternative
not be applicable to the NTS. 



3.1.5 Alternative 5 - Centralization 

3.1.5.1 Overview. Under Centralization, all existing and new SNF would be shipped to 

one site.  There are five Centralization options considered in this PEIS; Option A - Hanfo
Option B - INEL, Option C - SRS, Option D - ORR, Option E - NTS.  If the NTS was chosen as
the centralization site, all SNF currently stored at the HS, INEL, SRS, ORR, and other sit
currently storing DOE fuel would be transferred to the NTS. 

3.1.5.2 Centralization Alternative Option E. The following fuels would be transported to 

the NTS for storage under the Centralization Alternative Option E: 
    -   Naval-type SNF 
        -   From the INEL and shipyards 
    -   Hanford Production SNF 
        -   From the Hanford Site 
    -   Graphite SNF 
        -   From the INEL and Public Service of Colorado 
    -   DOE-Owned Commercial SNF 
        -   From Hanford, INEL, West Valley Demonstration Project, and B&W Lynchburg 
    -   Experimental - Stainless Steel SNF 
        -   From Hanford, INEL, SRS, FRR, and non-DOE domestic research reactors 
    -   Experimental - Zirconium SNF 
        -   From the INEL and SRS 
    -   Experimental - Other 
        -   From the Oak Ridge National Laboratory (ORNL) 
    -   SRS Production and Aluminum SNF 
        -   From the INEL, SRS, ORNL, LANL, Brookhaven National Laboratory, Foreign 
            Research Reactors, and non-DOE domestic research reactors. 
    All SNF presently in storage at DOE facilities would arrive at the NTS stabilized and
canned to the extent necessary for safe transportation.  However, this SNF may need to be
uncanned, stabilized, prepared, and recanned at the NTS to ensure safe interim storage.  N
non-DOE domestic research reactor, Foreign Research Reactor, and Naval SNF would be 
shipped in a state necessary for safe transportation but not necessarily canned.  This fue
be stabilized, prepared, and canned at the NTS to ensure safe interim storage.  All fuel w
cooled for a minimum of 120 days prior to shipping and 5 years before being placed in dry
storage.  Additionally, Naval SNF would be examined at the NTS before being turned over fo
interim storage management. 
    The NTS currently has no facilities that are suitable for receiving, canning, storing,
supporting the research activities necessary for the safe management of SNF.  As a result,
SNF management complex would be built at the NTS under the Centralization Alternative 
Option E.  The SNF management complex would include the following: 
    -   SNF receiving and canning facility 
    -   Technology development facility 
    -   Interim dry storage area 
    -   Expended Core Facility similar to the one at the INEL. 
    The SNF receiving and canning facility would receive SNF cask shipments from offsite a
prepare the SNF for dry storage.  A pool storage area would be included in this facility f
cooling SNF before it is placed into dry storage, as necessary.  The technology developmen
facility would investigate the applicability of dry storage technologies and pilot scale t
development for disposal of the various types of SNF.  The interim dry storage area would
consist of passive storage modules designed to safely store the SNF for 40 years.  Naval S
would be examined at a new Expended Core Facility constructed at the NTS prior to being 
turned over for interim storage management. 
    The SNF management complex which would be built at the NTS under the Centralization 
Alternative would have the same components as those built under the Regionalization 
Alternative.  However, the dry storage component would be somewhat larger under the 
Centralization Alternative due to the somewhat greater SNF inventory that would be transpo
to the NTS under this alternative.  The other components of the SNF management complex 
would be the same general size as those built under the Regionalization Alternative.  This
because the inventories of new uncanned fuel which would be sent to the NTS under the 
Regionalization and Centralization Alternatives would be very similar.  Additionally, the 
portion of the potential radiological and chemical releases and waste generation rates are



associated with these components, and would not be significantly different for the two 
alternatives.  Therefore, this alternative will be used as the basis for a semiquantitativ
comparison with the Regionalization Alternative. 
    If the NTS is not chosen as the centralization site, the Centralization Alternative wo
be applicable to the NTS. 

3.2 Comparison of Alternatives 

    Table 3.2-1 shows a comparison of the alternatives.  The Regionalization Alternative 
column does not include the requirements of the Naval Expended Core Facility, although thi
facility may be constructed at the site under this alternative.  The Centralization Altern
column does include the requirements of the Naval Expended Core Facility, which are presen
in Volume 1, Appendix D, since this facility will be built at the site under this alternat
Table 3.2-1.  Comparison of alternatives for the NTS.  
Parameter                                                                          Regiona
                                                                                   Subalte
                                                                                   at NTS 
Land for new facilities (acres)                                                    90     
Site area (acres)                                                                  864,000
Percent of site area                                                               0.01   
SNF-related employmentb                                                            556    
Baseline site employment                                                           8,563  
Percent of baseline site employment                                                6.5    
Estimated cancer fatalities in 80-km population per year, SNF management           4.1 x 1
operationsc 
Estimated cancer fatalities in 80-km population per year, other site operations    2.6 x 1
Estimated probability of cancer fatalities in a maximally exposed individual per   5.9 x 1
year, SNF management operationsc 
Estimated probability of cancer fatalities in a maximally exposed individual per   5.5 x 1
year, other site operations 
Estimated probability of cancer fatality in average worker per year, SNF           1.6 x 1
management operationsc 
Estimated maximum probability of cancer fatality in average worker per year,       2.0 x 1
other site operations 
Water use (million gallons) per year, SNF management                               3.6    
Baseline water use (million gallons) per year, site operations                     1,120  
Percent of baseline site water use                                                 0.32   
Electricity use (megawatt-hours) per year, SNF management                          23,000 
Baseline electricity use (megawatt-hours) per year, site operations                183,100
Percent of baseline site electricity use                                           12.56  
Sewage discharge (million gallons) per year, SNF management                        3.6    
Baseline sewage discharge (million gallons) per year, site operations              0      
Parameter                                                                          Regiona
                                                                                   Subalte
                                                                                   at NTS 
Percent of baseline site sewage discharge                                          NA     
High-level waste (cubic meters) per year, SNF management                           0      
Transuranic waste (cubic meters), SNF management                                   16     
Mixed waste (cubic meters), SNF management                                         0      
Low-level waste (cubic meters), SNF management                                     203    
Estimated maximum cancer fatalities in 80-km population from maximum risk          6.6 x 1
accident 
Frequency of occurrence (number per year)d                                         1.6 x 1
Estimated maximum risk of cancer fatalities in 80-km population from               1.1 x 1
maximum risk accident (cancer fatalities per year)d 
Estimated maximum worker cancer fatalities from maximum risk accidentd             1.9 x 1
Frequency of occurrence (number per year)d                                         1.0 x 1
Estimated maximum risk of worker cancer fatalities from maximum risk               1.9 x 1
accident (cancer fatalities per year)d 
  
  
a.  Centralization Option includes the Naval Expended Core Facility results from Volume 1,
b.  Annual Average SNF direct construction and operation jobs over the 10-year period 1995
c.  Excludes baseline site operations.  



d.  Centralization Option is the same as the Regionalization Option for the SNF Management
include the Naval Expended Core Facility accident analyses results from Volume 1, Appendix

4. AFFECTED ENVIRONMENT 

4.1 Overview 

    This chapter describes the existing environmental conditions in areas potentially affe
a programmatic decision to site spent nuclear fuel (SNF) facilities at the Nevada Test Sit
under the Centralization and Regionalization Alternatives.  Topics were selected for analy
based upon their potential to be affected by the alternatives.  Each topic is addressed in
detail necessary to serve as a baseline for assessment of potential environmental conseque
Chapter 5. 

4.2 Land Use 

    The NTS occupies an area of approximately 1,350 square miles (3,500 square kilometers)
southern Nevada, in a sparsely populated desert area approximately 65 miles (104 kilometer
northwest of Las Vegas.  The NTS is almost entirely surrounded by other federally owned la
which buffer it from lands open to the public.  The NTS is bordered by the Nellis Air Forc
(NAFB) Bombing and Gunnery Range on the north, east, and west, and by Bureau of Land 
Management (BLM) lands on the south and southwest (DOE/NV 1993a,b).  
    Existing land use on the NTS falls into four general categories:  Testing Areas; 
Buffer/Reserved Areas; Industrial/Research Areas; and Waste Management Areas.  According t
the latest NTS land use map (Figure 4.2-1), approximately 50 percent of the land on the NT
buffer/reserved area for ongoing programs or projects (DOE/NV 1993a). 
   
    Land bordering the site to the north, east, and west is located on the NAFB Bombing an
Gunnery Range and is primarily vacant, unused, or used for a buffer zone.  Land bordering 
site to the south and southwest is owned by the BLM and is used for recreation, grazing, f
management, or wildlife management (DOE/NV 1993a,b).    
    The NTS is located in an area of sparsely vegetated desert.  Beyond the federally owne
lands which surround the NTS, principal land uses in Nye County in the vicinity of the NTS
  Figure 4.2-1. Land use at the Nevada Test Site. include mining, grazing, agriculture, an
land uses occur beyond the immediate vicinity of the NTS, in fertile valley regions such a
Owens and San Joaquin to the west of the site, the Virgin River to the east of the site, t
Pahrump to the south of the site, the Moapa River to the southeast of the site, and the Hi
Alamo to the northeast of the site (DOE/NV 1993b). 
    Clark County, to the southeast of the NTS, consists of approximately 7900 square miles
(20,220 square kilometers) of which about 95 percent is owned by the federal government 
(ULI 1992).  Primary land uses on these federal lands include grazing, mining, and recreat
The remaining 5 percent of the county supports residential, state and local government, 
industrial, and retail land uses (Clark County Regional Transportation Commission 1992). 
    Currently, Nye County does not have a zoning ordinance; therefore, no zoning classific
exists for NTS lands.  The NTS is required to comply with State of Nevada regulations for 
pollution, safety, and transportation, and with Nye County traffic regulations and safety 
(DOE/NV 1993b).  Of the total area within Nye County, only a small number of isolated area
are under private ownership and therefore subject to general plan guidelines (NEEDA 1993).
    Numerous national, state, and local public recreation areas exist within the NTS regio
(Figure 2.1-1).  Outdoor recreational areas include the Death Valley National Monument, lo
12 miles (19 kilometers) to the west/southwest, and the Desert National Wildlife Range, 
approximately 25 miles (40 kilometers) east.  (Portions of the Desert National Wildlife Ra
located within NAFB Bombing and Gunnery Range and are as close as 2 miles (3 kilometers) t
the NTS).  State parks near the site include; the Red Rock Canyon Recreation Lands, 
approximately 40 miles (64 kilometers) to the southeast; Spring Mountain Ranch State Park,
approximately 50 miles (80 kilometers) southeast; and the Floyd R. Lamb State Park, 
approximately 45 miles (72 kilometers) southeast (BLM 1990).   
    Other recreational areas include numerous campsites, picnic areas, and sports grounds 
of the site in the Toiyabe National Forest, approximately 25 miles (40 kilometers) southea
numerous camping and fishing sites north of the site which are used during the spring, sum
and fall months (DOE/NV 1993a,b,c).   
    The NTS is a controlled area with public access limited to through traffic on U.S. Rou



and on Lathrop Wells Road (DOE/NV 1993b). 
    The proposed SNF site is in the northeast portion of Area 5, located in the southeaste
part of the NTS.  This area is currently designated as the Low-Level Waste Facility Manage
Area and Buffer/Reserved Area land use categories.  This area was also designated as a Non
Nuclear Test Area in the latest NTS Future Land Use Plan (DOE/NV 1993a).   
    To the east of Area 5, the NTS is bordered by the NAFB Bombing and Gunnery Range, 
which provides a buffer zone of approximately 50 miles (80 kilometers) between the NTS and
lands open to the public.  Beyond the NAFB Bombing and Gunnery range land, land uses to th
east of the NTS are primarily mining, grazing, and agriculture (BLM 1990; DOE/NV 1993a). 
    There are no onsite areas that are subject to Native American Treaty rights or contain
prime or unique farmland. 

4.3 Socioeconomics 

4.3.1 Region of Influence 

    The socioeconomic information presented in this Programmatic Environmental Impact 
Statement (PEIS) discusses the baseline conditions in a Region of Influence comprising of 
and Clark Counties, Nevada.  This is the region potentially affected by the principal dire
indirect socioeconomic effects of actions on the NTS.  This Region of Influence includes t
current residential distribution of the U.S. Department of Energy (DOE) and contractor 
personnel employed by the NTS, the probable location of offsite contractor operations, and
probable location of labor and capital supporting indirect economic activity linked to the
    The residential distribution of most of the DOE and contractor personnel employed by t
NTS reflects existing commuting patterns and attractiveness of area communities.  A survey
NTS worker residential distributions in 1988 revealed that 86 percent lived in Clark Count
10 percent in Nye County (DOE 1988a).  In Clark County, most NTS employees reside in the 
Las Vegas vicinity. 
    The two-county Region of Influence includes several communities located within a drivi
time of approximately 1 hour from the NTS, including Boulder City and the Las Vegas Valley
(includes the "incorporated places" of Henderson, Las Vegas, and North Las Vegas; and the
"census-designated places" of East Las Vegas, Enterprise, NAFB Bombing and Gunnery Range,
Paradise, Spring Valley, Sunrise Manor and Winchester) in Clark County, and Pahrump and 
Beatty in Nye County (DOE/NV 1993a,b). 

4.3.2 Regional Economic Activity and Population 

    Regional economic linkage supporting production activity at the NTS occurs primarily w
Clark County, where most of the offsite supporting contractors and the labor and capital 
supporting indirect economic activity linked to the NTS are located.   

4.3.2.1 Clark County (Las Vegas Metropolitan Statistical Area(1)). Clark County is 

composed of five incorporated cities (Las Vegas, Henderson, North Las Vegas, Boulder City,
Mesquite) and large expanses of unincorporated land, some of which are experiencing strong
growth.  The area experiencing the majority of the county's development is the Las Vegas V
(ULI 1992).  In addition, 95 percent of the total area within the county is owned by the F
government and includes several state parks, vast stretches of desert, and military instal
    Economic conditions in southern Nevada since the mid-1980s have grown continuously.  
Economic growth has accelerated relative to national trends due to an expansion in hotel a
gaming markets, relocation of retirees to southern Nevada, expansion of local infrastructu
additional unplanned investment to house new families in the region.  The overall long-ter
growth pattern is forecasted to gradually change the current robust expansion to more stab
------------------------------------------------------------------------------------------
1. At the time of the 1990 census, CLark County and the Las Vegas Metropolitan 
Statistical Area were synonymous. The Census Bureau redifined the Las Vegas  
Metropolitan Statistical Area to include Mohave County, Arizona. However, the  
numbers provided here reflect the 1990 census definition. 
------------------------------------------------------------------------------------------
growth conditions, as seen in the United States (The Center for Business and 
Economic Research 1992). 
    The economy in the Las Vegas Metropolitan Statistical Area is driven by growth in the



hotel and gaming industry.  Because of its orientation toward tourism and conventions, the
economy is highly service oriented.  Service employment in the Las Vegas area is substanti
higher than the relative national share, accounting for nearly 45 percent of total employm
with hotels and gaming accounting for approximately 30 percent of the service factor.  Tra
employment accounts for 21 percent, and government and construction each account for an 
additional 10 percent (ULI 1992).  Construction employment has increased over 130 percent
since 1980, with 32,000 jobs in that sector in 1993 particularly due to the building and e
of a number of casinos in Clark County (DOE/NV 1993a).  The industrial market has also 
induced growth in the construction sector, causing a 50 percent increase in new constructi
activity between 1990 and 1992.  Growth in the industrial market is expected to continue, 
demand outpacing new construction (ULI 1992).  Manufacturing employment is increasing 
steadily (7 percent from 1992 to 1993); however, this sector comprises only a 2.8 percent 
total employment (DOE/NV 1993a), still well below the national average.      
    Between 1980 and 1990, Clark County added an average of 15,000 jobs per year.  By year
end 1991 another 19,000 jobs had been added to the employment base for 1990, for a total o
388,000 jobs (ULI 1992).  In September 1992, employment in the Las Vegas area reached 
399,900.  Despite the national recession during 1990-1992, the number of existing jobs in 
Vegas area increased rapidly, averaging an 8.1 percent gain during that period (DOE/NV 199
    The number of existing jobs in the Las Vegas area is projected to continue increasing 
the next several years.  The State of Nevada Employment Security Research Department 
estimated there would be a total of 125,190 new jobs in the Las Vegas area between 1991 an
1996, an increase of approximately 6 percent annually (DOE/NV 1993a). 
    The unemployment rate reached a low of 4.9 percent in 1990 and increased to 7.5 percen
as of June 1993 (DOE/NV 1993a).  The increase in unemployment reflected the fact that the
in-migration of labor exceeded the growth in employment opportunities.  However, the 
unemployment level is expected to decrease with new hotel, gaming, and amusement propertie
opening at the end of 1993 (DOE/NV 1993a). 
    Most of the population in the Las Vegas Metropolitan Statistical Area is centered in t
Las Vegas Valley, with six population groupings in the area:  the Las Vegas Valley, Boulde
Indian Springs, Laughlin, Mesquite, and the Moapa Valley (DOE/NV 1993b).  In 1990, the 
population of the metropolitan statistical area totaled 735,000, growing at a rate of 4.7 
annually from 1980 (ULI 1992).  This rate of growth, however, is lower than that near the 
the 1980s.  The population of the metropolitan statistical area was estimated at over 900,
of August 1993, an increase of nearly 8 percent annually since 1990 (DOE/NV 1993b). 

4.3.2.2 Nye County. The employment level in Nye County (11,310 jobs) is low relative 

to Clark County, and includes opportunities in the services, mining, and government sector
(DOE/NV 1993b).   
    Nye County is sparsely populated, with the two largest population groupings being in t
unincorporated communities of Pahrump and Tonopah.  The populations of Pahrump and 
Tonopah in 1990 were 7,424 and 3,616 (62 percent and 20 percent of the county total), 
respectively (DOE/NV 1993b). 
    Tourist (and business traveller) activity is an important part of the Nye County econo
communities along U.S. Route 95; however, in each community, mining is the major, even 
dominant, economic force. 
    In the 1970s and 1980s, nuclear weapons testing at the NTS dominated the Nye County 
economy when described in terms of employment by place of work.  Most of the NTS work forc
commutes to Mercury or forward areas from the Las Vegas Valley, and most food and other 
services are provided at federally subsidized facilities onsite.  However, some Nye County
businesses do provide NTS support services.  In the context of the Yucca Mountain reposito
oversight program, Nye County and DOE have engaged in efforts that could lead to greater 
employment and procurement opportunities for Nye County residents and businesses 
(NEEDA 1993). 

4.3.2.3 Nevada Test Site. The NTS work force supports engineering design, 

construction, and operation of the site and includes people employed by DOE and people 
employed by DOE contractors.  The total NTS work force in 1993 included nearly 4,000 jobs
located at the NTS and an additional 5,000 jobs in the Nevada Operations Office 
(DOE/NV 1993a).  As of January 1994, the work force totaled 8,563 (3,286 on NTS, 3,805 in
Las Vegas, and 1,472 in the rest of Nevada or other areas).  There is currently no SNF-rel
employment at NTS (DOE/NV 1994a). 



4.3.2.4 Aggregate Regional Economic and Demographic Baseline. For the purposes of 

establishing a regional baseline to assess potential impacts for the programmatic analyses
Section 5.3, regional economic and demographic data for Clark and Nye counties were 
aggregated to form one region (Table 4.3-1). 
    The total population of this Region of Influence is projected to be 998,093 persons in
and to grow at an annual average rate of 2.7 percent, reaching 1,281,666 persons in 2004. 
labor force of the Region of Influence is projected to grow at an annual average rate of 3
percent, reaching 792,309 persons in 2004.  The total employment in the Region of Influenc
projected to grow at an annual average rate of approximately 3.1 percent from 552,439 jobs
1995 to 734,589 jobs in 2004. 

4.3.3 Public Service, Education and Training, and Housing Infrastructure 

4.3.3.1 Police and Fire. The NTS's fire protection capacity is structured to accommodate 

current mission requirements, with a self-contained firefighting department responsible fo
suppression and prevention.  Other services include rescue, hazardous material response, t
of fire personnel, fire prevention inspections, installation of all fire extinguishers at 
fire prevention awareness programs.  In addition, the DOE has signed an agreement whereby 
Nye County Fire Department will assist the Clark County Fire Department in case of an 
emergency at the NTS (DOE/NV 1993a). 
    The Las Vegas Fire Department is spending $9.7 million to build three new fire station
the northwest area of the city to support growing public service demand in this area.  The
Table 4.3-1.  Aggregate regional economic and demographic indicators for the NTS.    
Years          Regional employment   Regional labor force   Regional population  
1995           552,439               595,851                998,093  
1996           573,279               618,329                1,033,234  
1997           594,916               691,666                1,069,422  
1998           617,450               665,968                1,107,037  
1999           640,822               691,175                1,145,711  
2000           665,060               717,317                1,185,766  
2001           681,956               735,538                1,209,316  
2002           699,258               754,197                1,233,372  
2003           716,971               773,299                1,257,672  
2004           734,589               792,309                1,281,666  
2005           752,356               811,483                1,305,461  
Average Annual 3.1%                  3.1%                   2.7%  
Growth Rate 
  
  
a.  Sources:  Nye County Board of Commissioners (1993); The Center for Business and  
Economic Research (1992).  
  
Note:  Aggregate region includes Clark and Nye Counties.  Labor force projection  
developed for this study. 
County Fire Department plans to add two new fire departments within the next 5 years.  The
a mutual agreement between the Clark County Fire Department and all surrounding area 
departments to assist in any fire emergency when necessary (DOE/NV 1993a). 
    Law enforcement at the NTS is provided by the Nye County Sheriff.  Security enforcemen
established to accommodate the requirements of NTS's mission, is the responsibility of a p
contractor.  Regional law enforcement services are provided principally by the Las Vegas 
Metropolitan Police Department.  Las Vegas ranks fourth nationally in metropolitan statist
areas in police per capita, with 1 per 277 population (DOE/NV 1993a).   

4.3.3.2 Health Care. The NTS has a self-contained medical center that provides limited 

emergency treatment.  Health care in the Las Vegas metropolitan area is provided through 1
full-service hospitals, with 3.44 hospital beds per 1,000 population.  A major proposed he
facility is scheduled to open in 1994 to accommodate demand (DOE/NV 1993a). 

4.3.3.3 Education and Training. The Clark County School District provides education



services for the families of the majority of the employees who work at the NTS.  Enrollmen
the Clark County School District was approximately 122,000 student in 1992 and was project
be 136,000 students in 1993.  An average student/teacher ratio of 22.32 is reported for 
elementary school grades K-6; the student/teacher ratio is not reported for other grades 
(DOE/NV 1993a). 
    Higher education and training resources provided by the NTS include the support provid
by the DOE Contractor Education and Training Departments, with technical training in areas
such as Radiation Protection Training, Radiological Response Training, Environmental and 
Health Training (which includes Hazardous Waste, Site Operation, and Emergency Response) t
support NTS's mission.  In addition, there are a number of vocational, training, and highe
education institutions in the Las Vegas metropolitan area (DOE/NV 1993a). 
    Since 1990, southern Nevada has experienced tremendous growth in school enrollment.  T
accommodate the influx of students, the school district was able to negotiate the largest 
in Nevada history along with regular allocations from the Nevada legislature (DOE/NV 1993a

4.3.3.4 Housing. Between 1980 and 1990, the number of housing units in Clark County 

increased by 84 percent, from approximately 174,000 to approximately 320,500.  The housing
market continues to flourish, as the demand for new housing has consistently exceeded the 
(ULI 1992).  The increase in demand is attributable to the influx of retirees and other in
population. 
    Residential building permits, which peaked in 1988 at 26,400 units, declined to 13,500
in 1991.  Between 1991 and 1995, the number of permits issued is expected to average 15,00
units per year (ULI 1992).  Demand is projected to outpace supply over the next 5 years, g
the strong projections for population and employment (ULI 1992). 

4.4 Cultural Resources 

4.4.1 Archaeological Sites and Historic Structures 

    For approximately 12,000 years, people have inhabited the lands now comprising the NTS
site.  The availability of surface water was the primary determinant governing the locatio
human occupation on these lands.  On what is now the NTS, access to surface water was thro
springs located in canyons and at the bases of mountains and mesas.  Therefore, there is v
little evidence of human occupation in valleys or playas where surface water sources were
unavailable, including the Frenchman Flat area where the proposed SNF site would be locate
(DOE/NV 1993b). 
    Three cultural resource surveys were conducted in the vicinity of the proposed site.  
archaeological sites were recorded but neither was considered potentially eligible for lis
the National Register of Historic Places (DRI 1991, 1989, 1987).  As a result, no prehisto
historic resources are expected to be located on the proposed SNF site. 

4.4.2 Native American Resources 

    The Southern Paiute and Shoshone Native American tribes are known to have inhabited 
southern Nevada including parts of what is now the NTS.  These tribes are known to be affi
with sites located in the northern portions of NTS including the Pahute and Rainier Mesas.
However, no known Native American resources are located within the proposed SNF site 
(DRI 1986a). 

4.4.3 Paleontological Resources 

    The NTS is characterized by alluvium-filled, topographically closed valleys surrounded
ranges composed of Paleozoic sedimentary rocks and Tertiary volcanic tuffs and lavas.  Alt
igneous rocks do not contain fossils, the deposits might contain late Pleistocene terrestr
vertebrate fossils (Sandia National Laboratories 1982). 

4.5 Aesthetics and Scenic Resources 

    Visual or scenic resources comprise the natural and manmade features that give a parti
environment its aesthetic qualities.  These features form the overall impression that a vi



receives of an area or its landscape character.   
    Scenic resources at the NTS are set in a landscape which is a transition area between 
Mojave Desert and the Great Basin, with vegetation ranging from grasses and creosote bush 
the lower elevations to juniper, pinyon pine and sagebrush in elevations above 5,000 feet
(1,524 meters) (DOE/NV 1993b).  The topography of the NTS consists of a series of mountain
ranges arranged in a north-south orientation separated by broad valleys (DOE/NV 1993b).  T
topography is also characterized by the presence of numerous craters produced by past nucl
testing at the NTS.  Of the three principal valleys located within the NTS, Frenchman Flat
surrounds the proposed location of the SNF site (BLM 1990).   Access to the NTS is from U.
Route 95, which runs in an east-west direction along the south side of the NTS at Mercury 
(BLM 1990).  The Mercury Highway, which runs north from the Mercury Base Camp, is a 
restricted access road that is not available for public access (Figure 2.1-2). 
    The proposed SNF site at the NTS is set along the east side of the Mercury Highway in
Area 5, within the Frenchman Flat.  The proposed SNF site is located in the vicinity of th
existing Radioactive Waste Management Site.  The land cover in this area is typical desert
vegetation. 
    The viewshed surrounding the NTS consists of unpopulated to sparsely populated desert
and rural lands.  Since the NTS is surrounded to the east, north and west by the NAFB Bomb
and Gunnery Range and to the south by lands controlled by the BLM, the only public views i
the interior of the NTS are from U.S. Route 95.  Since the southern boundary of the NTS is
ringed by various mountain ranges, including the Spector Range, Striped Hills, Red Mountai
and the Spotted Range, views to the interior of the site are generally limited to the Merc
Valley and the Mercury Base Camp (BLM 1990).      
    Low sensitivity exists when the public can be expected to have little or no concern ab
changes in the landscape.  Little value may be ascribed to the views, or they may be simil
others in the area.  In general, due to the mixture of industrial uses, open desert, and r
access, the NTS could be classified as having low visual sensitivity. 

4.6 Geologic Resources 

    This section provides a description of the general geology, geologic resources, and se
and volcanic hazards at the NTS and surrounding area.  This section also describes any exi
impacts to the geology and geologic resources that have resulted from past and present act
conducted at the NTS. 

4.6.1 General Geology 

    As shown on Figure 4.6-1, the NTS is located east and north of the Walker Lane-Las Veg
Valley Shear Zone (Eckel 1968).  Walker Lane is a northwest-trending belt of right-lateral
that disrupts the regional structural grain in the southwestern part of the Great Basin al
California-Nevada border.  The Las Vegas Valley shear zone is a concealed zone of right-la
faulting along the north side of the Las Vegas Valley (DOE 1988b).  Whether the Walker Lan
Las Vegas Valley Shear Zone comprises a continuous single fault or two faults is debatable
Most geologists consider it to be a single fault system, which in the NTS area is buried b
  Figure 4.6-1. Location of Nevada Test Site in relation to regional fault zones. thick Te
Section of the Basin and Range Physiographic Province.  The local geology of the NTS is 
characterized by mountain ranges composed of Precambrian and Paleozoic sedimentary rocks 
and Tertiary volcanic tuffs and lavas that surround alluvium-filled, topographically close
A generalized stratigraphic column of the area is shown on Figure 4.6-2 (Sandia National 
Laboratory 1982).  Figure 4.6-2 also shows the six aquifers and four aquitards of the NTS 
(see Section 4.8).  A schematic cross section illustrating NTS geology is shown on Figure 
(DOE 1986).  A geologic map of the NTS is shown as Figure 4.6-4 (DOE/NV 1993b). 
    The sedimentary rocks are complexly folded and faulted and are comprised mainly of 
carbonates (dolomite and limestone) in the upper and lower parts of the column and clastic
(shale and sandstone) in the middle section.  Above the approximately 4,000 meters (13,000
of Precambrian to Cambrian clastic deposits are approximately 4,300 meters (14,000 feet) o
Cambrian through Devonian carbonates, 2,400 meters (8,000 feet) of Mississippian shales an
sandstones, and 900 meters (3,000 feet) of Pennsylvanian to Permian limestones (Sandia Nat
Laboratory 1982).  
    The volcanic rocks in the NTS area are predominantly Tertiary tuffs that are high in s
Although there are minor amounts of Tertiary basalts and a few scattered Mesozoic granitic
plutons in the area (Sandia National Laboratory 1982), the Tertiary tuffs comprise approxi
70 percent of the rocks exposed at the surface (Eckel 1968). 



    The valleys formed between steeply dipping faults that have become filled with alluviu
comprise approximately 30 percent of the area (Eckel 1968).  This generally unconsolidated
alluvium is derived from erosion of nearby hills composed of Tertiary and Paleozoic rocks 
ranges in thickness from 600 to 900 meters (2,000 to 3,000 feet) (DOE/NV 1992c).  Some lay
are cemented by calcium carbonate (caliche) and/or clays.  The alluvial materials are bett
sorted and finer grained toward the center of the basins.  The sediments in the playas (fl
floored undrained desert basins that, at times, become shallow lakes) consist of very fine
lacustrine deposits up to several tens of meters (feet) thick.  Near the range fronts, all
generally composed of angular rubble, with individual clasts commonly a foot or more in 
diameter surrounded by a matrix of silt, sand, and gravel (Sandia National Laboratory 1982
  Figure 4.6-2. Stratigraphic column of the Nevada Test Site.   Figure 4.6-3. Schematic cr
mostly between 10 and 20 degrees), normal faults (faults with downward displacement of the
of the rock that lies above the fault), and strike-slip faults (nearly vertical faults cha
shear zones) (DOE/NV 1992c).  The faults located at NTS are shown on Figure 4.6-5 
(DOE/NV 1993b).  Thrust faulting in the NTS area occurs as three major thrust faults, with
total displacement along this fault system ranging from 40 to 48 kilometers (25 to 30 mile
Normal faults in the NTS area exist in both ranges and valleys and generally strike northe
northwest, while a set of younger and potentially active faults strike north.  The nearest
structure to the NTS is the Walker Lane-Las Vegas Valley Shear Zone (see Figure 4.6-1).  
Estimates of horizontal displacement along this shear zone range from 40 to 160 kilometers
(25 to 100 miles) (Sandia National Laboratory 1982). 
    At the NTS, recent displacement has occurred along several faults as a consequence of
underground nuclear explosions.  This displacement is not attributable to naturally occurr
seismic activity.  Fault displacements are thought to have occurred as a result of the add
produced by the explosion, the vibrations produced by the explosions, or a combination of 
(Eckel 1968). 
    Faults are designated as capable if they have exhibited movement at or near the ground
surface at least once within the past 35,000 years or movement of a recurring nature withi
past 500,000 years (CFR 1993a).  Almost all of the natural fault movement in the NTS area
occurred several million years ago.  However, movement along Yucca Fault, a north-south 
striking fault known in the northeast portion of the NTS (see Figure 4.6-5), is believed t
occurred sometime during the last tens of thousands to 250,000 years (Leedom 1994; 
Sandia National Laboratory 1982).  Given the broad range of time during which displacement
along Yucca Fault is believed to have occurred, Yucca Fault may or may not be an NRC capab
fault (Leedom 1994). 

4.6.2 Geologic Resources 

    Gold, tungsten, and molybdenum may exist in carbonate rocks near igneous intrusions, 
regional thrust faults, or other faults at the NTS.  In other areas, these deposits have b
  Figure 4.6-5. Approximate location of proposed facility in relation to major faults at N
the NTS is assessed as having only a low to moderate potential for the occurrence of tungs
skarn (contact metamorphic rock rich in iron) deposits and/or polymetallic replacement dep
and very low potential for the discovery of gold in these types of rocks.  Magnetite depos
in rocks at the NTS, but they are not extensive and have very low resource potential.  Fig
4.6-6 shows the possible location of the SNF storage facility in relation to the types of 
associated with geologic resources as well as to locations of mining districts (USAF et al
    Gold and silver may exist at NTS in Tertiary volcanic rocks or in sedimentary rocks ne
volcanic or intrusive centers.  Based on limited information, however, NTS is assessed as 
low to moderate potential for the development of precious metal deposits in these rocks.  
estimated that one small to medium-sized precious metals deposit might have been developed
within the NTS had the area remained open to mineral development (USAF et al. 1991). 
    Much of the alluvial areas along the lower flanks of the ranges within the NTS contain
and gravel reserves.  These materials, however, do not have any unique value over similar
material occurring in other areas throughout southern Nevada (USAF et al. 1991). 
    Zeolitized rocks (various hydrous silicates occurring as secondary minerals in cavitie
lavas) underlie most of the volcanic rocks and the alluvial basins at the NTS.  Clinoptilo
mordenite, either alone or in mixtures, are the most common zeolites in these deposits, bu
ferrierite, chabazite, and analcime also occur.  Zeolite deposits in Nevada that have been
developed for exploitation are lakebed deposits that have been altered to zeolites under s
water-saturated conditions.  Zeolites are used in water softeners, detergent builders, and
catalysts.  Very little information is available on the tonnage and grade of these deposit
widespread occurrence of zeolite deposits, however, requires that the deposits at NTS be 
assigned a low to moderate potential for development (USAF et al. 1991). 



    Barite is also known to occur at the NTS.  The barite occurs in veins associated with 
and mercury, antimony, and lead mineralization.  These veins cut Devonian carbonate rocks.
However, the barite veins at the NTS are small and impure, and do not represent a potentia
barite resource (USAF et al. 1991). 
  Figure 4.6-6. Geologic terrains and mining districts of the Nevada Test Site. Fluorite i
bodies within Paleozoic sedimentary rock.  However, little is known about this occurrence;
therefore, the NTS is assumed to have a very low to moderate potential for the development
fluorite resources (USAF et al. 1991). 

4.6.3 Seismic and Volcanic Hazards 

    The NTS lies on the southern margin of the Southern Nevada East-West Seismic Belt.  Th
belt connects the north-trending Nevada Seismic Belt, about 160 kilometers (100 miles) wes
the site with the north-trending Intermountain Seismic Belt about 240 kilometers (150 mile
the east.  The location of these  seismic belts are shown on Figure 4.6-7.  The pattern of
earthquakes in the western United States is marked by relatively brief episodes of intense
in areas that may have been relatively inactive for hundreds and perhaps thousands of year
(DOE 1986). 
    The southern Nevada region is generally characterized as an area of moderate seismic 
activity (DOE/NV 1993b).  The proposed SNF management site is located on the eastern NTS i
a region considered to have a moderate seismic-activity level.  Earthquakes in southern Ca
and the California desert have registered on the NTS seismic network. 
    Prior to the installation of a seismic network within a 160-kilometer (100-mile) radiu
site in 1978 and 1979, 12 earthquakes (including one series of earthquakes) with Richter 
magnitudes (M) of equal to or greater than 6.5 were reported within a 400-kilometer (250-m
radius of the site (DOE/NV 1994b).  One of the largest and nearest of the earthquakes rela
to NTS was the 1872 Owens Valley shock (M = 8.25), located approximately 150 kilometers (1
miles) from the site.  Figure 4.6-8 shows the location of the pre-network earthquakes with
greater than or equal to 5 that have occurred near the NTS (DOE 1988b).  Recorded seismic
activity prior to 1978 in the vicinity of the NTS also includes two earthquakes with M equ
and M equals 4.5 near Massachusetts Mountain (located just north of the proposed SNF stora
site) and in Frenchman Flat (located in the southeast corner of the NTS, an area that incl
the proposed SNF storage site) (DOE/NV 1994b). 
  Figure 4.6-7. Location of the NTS in relation to the Nevada Seismic Belt, the Intermount
  Figure 4.6-8. Historical Seismicity of the Southern Great Basin from 1868 through  1993 
    Between 1978 and 1981, no earthquakes with magnitudes greater than 4.3 were recorded. 
Since 1981, a magnitude 5.6 earthquake was recorded near Little Skull Mountain (located ne
the southwest corner of the NTS) in 1992 at a depth of 12 kilometers (7.5 miles).  In 1993
magnitude 3.5 earthquake was recorded southeast of the town of Mercury on the NTS 
(DOE/NV 1994b).  However, there is some uncertainty in the seismic sources for many signal
recorded by the seismic monitoring network in the area, because underground nuclear explos
surface drilling, and explosions to support geophysical investigations may produce earthqu
signals (DOE 1986). 
    The most probable source for seismic activity within the area where the SNF storage fa
would be located is the Cane Spring Fault (see Figure 4.6-5).  This fault is thought to be
source of the magnitude 4.3 Massachusetts Mountain earthquake discussed above.  The 
maximum credible earthquake associated with the Cane Springs Fault is expected to be a 
magnitude earthquake of 6.7.  The recurrence interval for this magnitude earthquake is est
at 10,000 to 30,000 years (DOE/NV 1993a). 
    Predictions of future seismicity and faulting, however, are complicated by a number of
factors.  Because the recurrence interval for large earthquakes on a Basin and Range fault
be thousands of years, epicenter maps of historic earthquakes or evidence of Holocene faul
alone may not be reliable indicators of future or long-term seismicity.  Another complicat
that when long fault zones in normal fault regimes fail, they may break along segments rat
than along the entire length.  Large (M greater than 7) earthquakes in the western Great B
tend to be followed by aftershocks lasting about a century and then seismic activity stabi
low level for centuries or thousands of years.  Based on this concept, recurrence estimate
on historic or current earthquake distributions may not be directly applicable to the prob
identifying the most likely locations of future large earthquakes (DOE 1986). 
    From the historical seismicity of the southern Great Basin (two earthquakes of M equal
and length of active faults, a maximum magnitude of M equals 7 to 8 is inferred for earthq
in the Yucca Mountain region.  Estimates of recurrence intervals for major earthquakes in 
region (M is greater than or equal to 7) are on the order of 25,000 years; for magnitudes 
greater than or equal to 6, recurrence intervals are on the order of 2,500 years; and for



magnitudes of greater than or equal to 5, recurrence intervals are on the order of 250 yea
(DOE 1986). 
    Ground motion acceleration resulting from earthquakes may cause damage to buildings an
other structures.  Ground motion acceleration is represented by the unit (g), which is the
acceleration due to the force of the earth's gravitational field and is approximately equa
986 centimeters per square second (DOE/NV 1993a).  A maximum horizontal ground surface 
acceleration of 0.34g at the NTS is estimated to result from an earthquake that could occu
every 2,000 years (DOE 1994).  The seismic hazard information presented in this EIS is for
general seismic hazard comparisons across DOE sites.  Potential seismic hazards for existi
new facilities should be evaluated on a facility specific basis consistent with DOE orders
standards and site specific procedures. 
    The Massachusetts Mountain earthquake associated with the Cane Spring Fault (the most
probable source for seismic activity in the area of the proposed SNF storage facility) dis
above occurred on August 5, 1971 and produced a peak ground motion acceleration of 0.05 g.
The maximum credible earthquake associated with the Cane Spring Fault is expected to produ
a peak acceleration of 0.67 g (DOE/NV 1993a). 
    Volcanic activity in the area is evident in the geologic record by the presence of wid
tuffs and scattered granitic plutons deposited during the Tertiary period and basalts depo
during the late Pliocene and Pleistocene epochs (DOE 1988b). 
    The potential for renewed silicic volcanism is suggested by the youngest (7- to 8-mill
old) major silicic volcanic center in the area, the Black mountain center, located just we
northwest corner of the NTS.  However, the occurrence of silicic volcanism near the NTS du
the next 10,000 years is considered unlikely due to:  no silicic volcanism in the south-ce
Great Basin during at least the past 6 million years, the decrease of silicic volcanism th
the central and southern parts of the Great Basin during the past 10 million years, and th
restriction of silicic volcanism to the margins of the Great Basin during the Quaternary (
2 million years).  If silicic volcanism were to occur, the most likely effect at NTS would
deposition of air-fall tuff from eruptions of silicic centers near the western margin of t
Basin, as happened at least twice during the Pleistocene.  Such volcanism could result in 
deposition of fine-grained volcanic ash in layers ranging from a few millimeters to tens o
centimeters thick (DOE 1988b). 
    The possibility of future basaltic volcanism near the NTS is suggested by Quaternary b
volcanism, notably in the Crater Flat basalt field, just west of the southwest corner of t
However, future basaltic eruptions would likely be small and short-lived judging from the
Quaternary record of basaltic volcanism due to:  magma volumes for eruptions in the vicini
the NTS during the past 8 million years being generally less than 1.0 x 108 cubic meters (
cubic feet), and of short duration; a low rate of magma generation in the south-central Gr
Basin during the late Cenozoic as reflected by the small-volume, basalt eruptive cycles in
region; and the lack of geologic or geochemical patterns indicating that the rates of volc
the southern Great Basin are increasing, that such rates might increase in the future, or 
basaltic activity could evolve into more voluminous types of basalt fields.  The probabili
penetration of a repository at Yucca Mountain by basaltic volcanism was calculated based u
studies of volcanic deposits in the vicinity.  According to these calculations, the annual
is estimated as 3.3 x 10-10 to 4.7 x 10-8 (DOE 1988b). 

4.7 Air Resources 

    Because the transport of airborne effluents is affected by meteorological conditions, 
climatology at the NTS is discussed in this section.  A summary of air monitoring networks
then included.  Finally, the most recent air quality data available are presented. 

4.7.1 Climatology 

    The climate at the NTS and the surrounding region is characterized by high solar radia
limited precipitation, low relative humidity, and large diurnal temperature ranges.  The l
elevations have a climate typical of the Great Basin. 
    NTS is situated at the edge of the Mojave Desert, and the arid climate is typical of t
Great Basin.  The Sierra Nevada Mountains of California and the series of mountains exceed
1,830 meters (6,000 feet) in height immediately west and north of the NTS have a marked 
influence on the climate.  The prevailing upper level winds are from the west; most of the
moisture associated with Pacific Ocean storms falls on the western slopes of the Sierra Ne
East of the Sierra Nevada, at locations such as the NTS, very little precipitation occurs.
    The Weather Services Office at the NTS monitors meteorological data from numerous 



observation sites within and in the vicinity of the NTS.  The nearest National Weather Ser
full-time meteorological monitoring station is at McCarran International Airport, Las Vega
    At Area 6 of the NTS, the average daily maximum/minimum temperatures during the 
month of January are 10.6yC/-6.1yC (51yF/21yF).  The average daily maximum/minimum 
temperatures are 35.6yC/13.9yC (96yF/57yF) in July.  At Las Vegas, the coldest temperature
record is -13.3yC (8yF) and the warmest temperature on record is 46.7yC (116yF). 
    The average annual precipitation at Area 6 is 15 centimeters (6 inches).  Precipitatio
amounts for each month are generally less than 1.3 centimeters (0.5 inch).  At Las Vegas, 
greatest precipitation recorded in a 24-hour period is 6.6 centimeters (2.59 inches).  An 
of 14 thunderstorm days occur each year, with maximum occurrence in July and August.  
Thunderstorms occasionally become severe.  Tornadoes are extremely rare in Nevada.  The 
average relative humidity at 4 AM in Las Vegas is 40 percent.  The average relative humidi
4 PM is 20 percent. 
    Low-level surface winds at the NTS are influenced by the large-scale weather patterns
interacting with the mountain ranges, which generally run from north to south.  Predominan
winds are from the south during the summer and north during the winter.  The general 
downward slope in the terrain from north to south across the NTS results in a diurnal wind
reversal from the south during the day to the north during the night.  At Area 6, the aver
annual wind speed is 11 kilometers per hour (7 miles per hour).  Occasionally, strong wind
associated with storms will exceed 82 kilometers per hour (50 miles per hour).  These even
most common in the spring.  At Las Vegas, the peak wind gust on record is 145 kilometers p
hour (90 miles per hour).  Strong winds interacting with dry soil conditions are responsib
occasional duststorms or sandstorms. 
    Wind direction and speed are major factors in planning and conducting nuclear tests, w
atmospheric transport is the primary potential route of contamination to onsite workers an
offsite populations.  Figure 4.7-1 presents 10-meter (33-feet) wind roses for the NTS in 1
wind rose presents the frequency distribution of wind directions at a particular location.
wind roses indicate that there are differences in prevailing wind directions across the NT
Mountain slopes and valleys are major determinants in these localized variations 
(DOE/NV 1993c; National Climatic Data Center 1991). 
    Atmospheric dispersion improves as the wind speed increases, conditions become more 
unstable, and the depth of the mixing height increases.  The transport and dispersion of a
material are direct functions of air movement.  Transport directions and speeds are govern
the general patterns of air flow (and by the nature of the terrain), whereas the diffusion
airborne material is governed by small-scale, random eddying of the atmosphere (i.e., 
turbulence).  Turbulence is indicated by atmospheric stability classification.  Data colle
Desert Rock for calendar year 1990 indicated that atmospheric conditions were unstable (i.
Stability Classes A through C) approximately 25 percent of the time, neutral (Class D) 
approximately 37 percent of the time, and stable (Classes E through G) approximately 37 pe
of the time for that year. 

4.7.2 Air Monitoring Networks 

4.7.2.1 Radiological Monitoring Network. DOE Order 5400.1, General Environmental 

Protection Program, established the onsite environmental protection program requirements,
authorities, and responsibilities for DOE operations.  At the NTS, radiological effluents 
originate from tunnels, underground test sites, and facilities where materials are used, p
stored, or discharged.  Airborne radiological effluents at the NTS have the greatest poten
reaching the public.  There are two radiological monitoring programs for potential airborn
radioactive effluents associated with the NTS, one onsite and the other offsite (DOE/NV 19
  Figure 4.7-1. 1990 10-meter (33 foot) wind rose patterns for the NTS. The onsite environ
particulates and reactive gases; 17 samplers collecting atmospheric moisture for tritium a
10 samplers collecting air samples for noble gas analysis; 63 water sampling locations tha
wells, springs, reservoirs, and ponds onsite; and 187 locations where thermoluminescent 
dosimeters are positioned for measurement of external gamma exposures (DOE/NV 1993c). 
    The offsite radiological monitoring program is conducted around the NTS by the U.S. 
Environmental Protection Agency's (EPA's) Environmental Monitoring Systems Laboratory, Las
Vegas, under an interagency agreement.  This program consists of several extensive 
environmental sampling, radiation detection, and dosimetry networks.  In 1992, the Air 
Surveillance Network was made up of 30 continuously operating sampling locations surroundi
the NTS and 77 standby stations (operating one week each quarter) in all states west of th
Mississippi River.  During 1992, no airborne radioactivity related to current nuclear test
NTS was detected on any sample from this network (DOE/NV 1993c). 



4.7.2.2 Nonradiological Monitoring Network. Nonradiological environmental monitoring 

of NTS operations involved only onsite monitoring because there were no nonradiological 
hazardous material discharges offsite. 

4.7.3 Air Releases 

4.7.3.1 Radiological. The majority of radioactive effluents at NTS in 1992 originated 

from underground nuclear tests designed and conducted by two national laboratories and the
Defense Nuclear Agency.  The Los Alamos National Laboratory of Los Alamos, New Mexico 
and the Lawrence Livermore National Laboratory of Livermore, California conducted tests in
support of DOE nuclear testing program objectives.  Sandia National Laboratories of 
Albuquerque, New Mexico supported tests conducted by the Defense Nuclear Agency, which 
uses the NTS as a nuclear testing facility under an agreement with DOE (DOE/NV 1993c). 
    The presence of plutonium as an airborne, radioactive effluent at NTS in 1992 is prima
due to previous atmospheric tests and tests in which nuclear devices were detonated with h
explosives (called "safety shots").  These latter tests spread low-fired plutonium in the 
northeastern areas of the NTS.  Three decades after the conclusion of the atmospheric test
program, higher than normal levels of plutonium in the air are still detected in several a
Because of operational activities and vehicular traffic in Area 3 some of the plutonium be
airborne and elevated levels of plutonium have been detected in Area 3 for several years 
(DOE/NV 1993c). 
    Six underground nuclear tests were conducted at the NTS during 1992.  A list of these 
and a summary of environmental monitoring observations for each of these are provided in 
Table 4.7-1. 
    Air emissions from nuclear testing operations consisted primarily of radioactive noble
and tritium released during posttest drillback, mineback, or sampling operations following
the 1992 underground nuclear tests. None of the tests resulted in a prompt release or ven
(release of radioactive materials within 60 minutes of the nuclear test).  Onsite radiolog
support included monitoring emissions during the six nuclear tests.  Testing included dete
recording, evaluating, and reporting radiological conditions prior to, during, and for an 
period after each test with provisions for aerial monitoring teams to detect airborne rele
(DOE/NV 1993c). 
    Following each test, when control of the test area was released by the DOE Controller,
survey personnel obtained radiation measurements using portable detection instruments.  Du
the postevent drillback and mining activities, continuous environmental surveillance was 
maintained in the work area.  For containment of radioactive releases to the atmosphere du
drillback, systems were employed to trap radioactive particles. 
    Radioactive waste management sites are located in Areas 3 and 5.  These sites serve as
DOE defense waste disposal sites (DOE/NV 1993c). 
    NTS airborne radionuclide emissions for 1992 are presented in Table 4.7-2. 

4.7.3.2 Nonradiological. Air emissions from the NTS originate from concrete batch 

plants, aggregate crushing and processing, surface disturbance, fire training exercises, m
Table 4.7-1.  Nuclear test release summary - 1992 at the NTS Site.    
Event name    Test org.   Hole/      Location   Date/      Prompt     Telemetry           
                          area no.              time of    release?   measurement         
                                                event  
                                                                      Start     Stop      
Junction      LANL        U19bg      Pahute     03/26/92   No         03/26/92  03/27/92  
                          Area 19    Mesa       0830 hrs              0830 hrs  0830 hrs  
Diamond       DNA         U12p.05    Rainier    04/30/92   No         04/30/92  05/11/92  
Fortune                   Area 12    Mesa       0930 hrs              0930 hrs  1400 hrs  
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
Victoria      LANL        U3kv       Yucca      06/19/92   No         06/19/92  06/24/92  
                          Area 3     Basin      0945 hrs              0945 hrs  1500 hrs  
Galena        LLNL        U9cv       Yucca      06/23/92   No         06/23/92  06/24/92  



                          Area 9     Basin      0800 hrs              0800 hrs  2200 hrs  
Hunters       DNA         U12n.24    Rainier    09/18/92   No         09/18/92  09/22/92  
Trophy                    Area 12    Mesa       1000 hrs              1001 hrs  1300 hrs  
                                                                                          
                                                                                          
Divider       LANL        U3ml       Yucca      09/23/92   No         09/23/92  09/24/92  
                          Area 3     Basin      0804 hrs              0804 hrs  0941 hrs  
                                                                                          
                                                                                          
Distant ZenithDNA         U12p.04    Rainier    09/19/91   No         1992 releases associ
                          Area 12    Mesa       0930 hrs              included:  1.33 Ci85
                                                                                          
                                                                                          
a.  Source:  DOE/NV 1993c. 
Table 4.7-2.  Airborne radionuclide emissions for 1992 at the NTS.    
Event or facilityCuries  
name (airborne  
releases) 
                 Tritiumb     Argon-37c    Argon-39     Krypton-85   Xenon-127d   Xenon-12
Area 3, DIVIDER                                                                           
Area 3f                                                                                   
Area 5, RWMSf    6 x 10-1                                                                 
Area 6g                                                                                   
Area 12,                                                                                  
  N Tunnel       4.9 x 10-2   7.9 x 10-1   8.1 x 10-5   1.3 x 10-2   5.7 x 10-6   2.4 x 10
  P Tunnel       3.6 x 10-1   2.1 x 10-0                1.3 x 10-0                        
Area 19 and 20,                                                                           
  Pahute Mesad                                            
                                                        2.8 x 10+2  
Total            1.0 x 10-0   2.9 x 10-0   8.1 x 10-5   2.8 x 10+2   5.7 x 10-6   2.4 x 10
  
  
a.  Source:  DOE/NV 1993c.  
  
b.  Total includes 4.9 x 10-2 Ci of molecular HT from Hunter's Trophy.  Remainder is in th
  
c.  Ar-37 with 35 day half-life not in GENII.  Decays to stable Cy-37.  
  
d.  Xe-127 with 36.4 day half-life not in GENII.  Decays to stable I-127.  
  
e.  Xe-127m with 8 day half-life not in GENII.  Decays to stable Xe-129.  
  
f.  Calculated from air sampler data.  
  
g.  Assumes all radioactivity on Anti-C clothing is I-131 and all becomes airborne during 
vehicle operations, boilers, and fuel storage.  The concrete batch plants, aggregate crush
processing facilities, and surface disturbance activities are sources of particulate matte
activities are largely intermittent and occur in support of specific testing programs on t
Fire training exercises consist of periodic open burning in designated areas with approved
materials conducted by fire and emergency personnel several times per year.  Motor vehicle
operations and boilers are the largest sources of air pollutants at the NTS; motor vehicle
consume gasoline, while boilers, construction equipment, and other diesel engines consume 
fuel.  A continuous, nonradiological air monitoring network is not in place at the NTS 
(USAF et al. 1991).  Table 4.7-3 presents the maximum allowable nonradiological emission r
for those NTS sources which require permits. 

4.7.4 Air Quality 

4.7.4.1 Radiological. Onsite surveillance of airborne particulates, noble gases, and 

tritiated water vapor indicated onsite concentrations that were generally not statisticall
from background concentrations.  External gamma exposure monitoring in 1992 indicated that
the gamma environment within the NTS remained consistent with that of previous years.  All
gamma monitoring stations displayed expected results, ranging from the background levels 



predominant throughout the NTS to the types of exposure rates associated with known 
contaminated zones and radiological material storage facilities.  Results of 1992 offsite
environmental surveillance indicated no NTS-related radioactivity was detected at any air
sampling station, and there were no apparent net exposures detectable by the offsite dosim
network (DOE/NV 1993c). 
    The GENII environmental transport and dose assessment model (PNL 1988) was used to 
calculate the effective dose equivalents (EDE) resulting from the airborne radionuclide em
presented in Table 4.7-2.  These results are summarized in Table 4.7-4.  The maximum EDE a
the NTS boundary is 1.1 x 10-2 millirem.  This is 1.1 x 10-1 percent of the corresponding 
Emissions Standard for Hazardous Air Pollutants.  The collective EDEs to the estimated 
population of 15,100 persons within 80 kilometers (50 miles) of the proposed SNF facility 
10-3 person-rem, which is 1.2 x 10-4 percent of the natural background radiation dose affe
population.  Background radiation doses are presented in Figure 4.7-2. 
Table 4.7-3.  Total nonradiological emission rates at NTS for  
permitted sources.      
Pollutant                 Emission rate (g/s)  
Carbon monoxide           b  
Nitrogen dioxide          b  
Particulate matter (PM10) 2.8  
Sulfur dioxide            4.5  
Lead                      b  
  
  
a.  Source:  Engineering Science, Inc. (1990).  
  
b.  No pollutant sources indicated. 
Table 4.7-4.  Summary of effective dose equivalents to the public from NTS operations  
during 1992.    
                               Maximally exposed    Collective dose to the  
                               individual doseb     population within 80 km  
                                                    of NTS sourcesc  
Dose                           1.1 x 10-2 mrem      5.2 x 10-3 person-rem  
NESHAP standard                10 mrem per year     --  
Percentage of NESHAP           1.1 x 10-1           --  
Natural background dose        278 mrem per year    4190 person-rem  
                                                    per year  
Percentage of natural background  4.0 x 10-3           1.2 x 10-4  
dose 
  
  
a.  Sources:  1992 Radionuclide emissions from DOE/NV 1993c GENII Model (PNL 1988)  
used to predict EDE.  Natural background dose from DOE/NV 1993c.  
  
b.  The maximum boundary dose is to the hypothetical individual who remains in the open  
continuously during the year at the NTS boundary.  
  
c.  Based on an estimated population of 15,100 persons within 80 km of the proposed SNF  
facility in 1995. 
  Figure 4.7-2. Sources of radiation exposure, unrelated to NTS operations, to individuals

4.7.4.2 Nonradiological. Air quality rules and regulations applicable to the NTS are 

governed by the Clean Air Act, the Nevada Revised Statutes, and the Nevada Administrative
Code.  The EPA administers the Federal regulations developed to implement the Clean Air Ac
and the Nevada Department of Conservation and Natural Resources is responsible for enforci
the Federal and state regulations.  Air quality in a given location is described as the 
concentration of various pollutants in the atmosphere, generally expressed in units of mic
per cubic meter (-g/m3). 
    The Clean Air Act directed the EPA to set National Ambient Air Quality Standards 
(NAAQS) for those pollutants, termed criteria pollutants, that pose the greatest threat to
quality in the United States.  The six criteria pollutants are ozone, carbon monoxide, sul
dioxide, lead, nitrogen dioxide, and particulate matter with an aerodynamic particle diame
than or equal to 10 microns, referred to as PM10.  The Clean Air Act Amendments authorized
the EPA to designate geographic regions not in compliance with NAAQS as nonattainment 



areas.  The NTS is located within the Nevada Air Quality Control Region 147, which is in 
attainment with respect to the NAAQS for the criteria pollutants (CFR 1993b; Engineering 
Science, Inc. 1990).  The nearest nonattainment areas to the Nevada Test Site Spent Nuclea
Fuel site are in Clark County, which includes an area in the Las Vegas planning area that 
designated serious for PM10 and an area in Las Vegas that is designated moderate for carbo
monoxide (CFR 1993b). 
    Under the Clean Air Act, clean air areas are divided into classes.  National parks and
wilderness areas receive mandatory Class I protection.  Very little pollution increase is 
Class I areas.  The only Class I area in Nevada, the Jarbridge Wilderness Area, is located
approximately 480 kilometers (300 miles) from the NTS, in the northwest corner of Nevada. 
nearest Class I areas to the NTS are the Grand Canyon National Park, approximately 275 
kilometers (171 miles) to the southeast, and Sequoia National Park approximately 175 kilom
(109 miles) to the west-southwest.  The NTS is located in a Class II area, as are most are
across the country. 
    In addition to the criteria pollutants which are regulated under the National Ambient 
Quality Standards and under various emission standards, hazardous air pollutants are regul
Title III of the Clean Air Act Amendments of 1990 directed the EPA to determine maximum 
available control technologies which would be used as the basis for emission limits for th
hazardous air pollutants.   
    Engineering Science, Inc. of Pasadena, California conducted an air quality study at th
in 1990.  The study examined air quality compliance of the NTS with applicable Federal and
state air quality standards.  The study encompassed an air emissions inventory, ambient ai
monitoring, and air pollution source testing at various sources.  Based on the data collec
the ambient air monitoring stations established for the study, air quality at the NTS is w
applicable Federal and state standards.  The results of background monitoring performed by
Engineering Science, Inc. are summarized in Table 4.7-5.   This is the most recent compreh
analysis of NTS ambient air quality. 
    Air dispersion modeling was performed to determine the maximum concentrations of the 
criteria pollutants.  These results are also summarized in Table 4.7-5.  The "total existi
maximum concentrations" in Table 4.7-5 would result if all permitted sources at the NTS 
operated at the maximum allowable capacity.  All pollutant concentrations from this worst-
scenario of existing emissions at the NTS are below applicable regulations. 

4.8 Water Resources 

    This section provides a description of the surface water and groundwater at the NTS an
surrounding area.  The section also describes the existing impacts to surface water and 
groundwater that have resulted from past and present operations at the NTS. 

4.8.1 Surface Water 

    The drainage basins and the generalized directions of surface water flow near the NTS 
shown in Figure 4.8-1 (USAF et al. 1991).  The boundary lines of the drainage basins occur
principally along topographic divides (DOE 1988b).  Figure 4.8-1 also shows other surface 
features. 
Table 4.7-5.  Comparison of baseline concentrations with most stringent applicable regulat
Criteria           Averaging time     Most stringent      Maximum                 Maximum 
pollutant                             regulation or       background              existing
                                      guideline (-g/m3)   concentration (-g/m3)   site    
                                                                                  contribu
                                                                                  (-g/m3) 
Carbon monoxide    8-hour             10,000              2,290                   b       
                   1-hour             40,000              2,748                   b       
Nitrogen dioxide   Annual             100                 c                       b       
Lead               Calendar quarter   1.5                 c                       b       
Particulate matter Annual             50                  c                       0.43    
(PM10)d 
                   24-hour            150                 78.3                    6.6     
Sulfur dioxide     Annual             80                  c                       1.07    
                   24-hour            365                 39.3                    15.9    
                   3-hour             1,300               65.4                    104.9   
Hazardous air pollutants                                                                  
b                  b                  b                   b                               



  
  
a.  Sources:  Maximum background concentration provided by Engineering Science, Inc. (1990
contribution computed by Halliburton NUS.  
  
b.  No sources indicated.  
  
c.  Not measured.  
  
d.  All suspended particulate matter is assumed to be PM10. 
  Figure 4.8-1. NTS hydrologic basins and surface drainage direction. Almost all stream fl
data have been collected.  The average annual runoff within the hydrographic areas in the 
Valley Basin in Nye County was estimated at less than 164 million gallons (620,000 cubic m
per area (DOE 1988b). 
    The ephemeral character of streamflow has also limited the onsite monitoring of surfac
water quality.  Water samples were, however, collected from the main channel of Fortymile 
and two of its principal tributaries (Drill Hole Wash and Busted Butte Wash) during period
runoff and flooding in 1984.  Due to unknown factors such as compositional variability of 
any quantitative interpretation is unwarranted (DOE 1988b). 
    Throughout the NTS, perennial surface water originates solely from springs, and it is
restricted to source pools at some large springs.  Because of the extreme aridity of this 
most of the spring discharge travels a short distance before evaporating or infiltrating b
the ground (DOE 1986).  Thus, dry washes may be the principal sources of potential 
groundwater recharge inputs in the area (DOE 1988b).  In addition, playas on NTS, includin
Frenchman Lake located in Area 5 and Yucca Lake to the northwest of Area 5, may retain 
standing water for hours to weeks following intense precipitation events.  These playas re
the only natural surface water features in the vicinity of Frenchman and Yucca Flats.  The
direction of movement of water accumulated in playas is generally upward due to high 
evapotranspiration (DOE/OFE 1994).  However, accumulated runoff in Frenchman Lake and 
Yucca Lake reportedly serves to recharge the valley fill aquifer (DOE 1988b). 
    Despite the arid climate, which includes high annual average potential evaporation, lo
average annual precipitation, and infrequent storms, surface runoff does occur.  Runoff re
from storms that occur most commonly in winter and occasionally in autumn and spring, and
from localized thunderstorms that occur mostly during the summer (DOE 1988b).  The 
ephemeral streams resulting from heavy precipitation fill the normally dry washes.  Local 
may occur where the water exceeds the capacity of the channels.  In contrast to the washes
terminal playas may retain standing water for days or weeks after severe storms (DOE 1986)
Playas in Kawich Valley and Gold Flat collect and dissipate the runoff from the northern p
Pahute Mesa (ERDA 1977).  Summer floods usually do not accumulate to cause regional floods
but their intensive character renders them potentially destructive over limited areas 
(DOE 1988b). 
    The western half and southernmost part of the NTS have channel systems which carry 
runoff beyond NTS boundaries during infrequent, very intense storms.  Fortymile Canyon is 
largest of these systems, originating on Pahute Mesa in the northwestern part of the NTS a
draining into the normally dry Amargosa River channel about 20 miles (32 kilometers) south
of the NTS.  Within the NTS, Fortymile Canyon and its tributaries are restricted to well-i
canyons.  Flood-prone areas surround Fortymile Wash, a major tributary within Fortymile 
Canyon.  The other major NTS tributaries to the Amargosa River are Tonopah Wash, which run
southwesterly from Jackass Divide in the south-central part of the NTS into the Amargosa D
near Amargosa Valley, and Rock Valley, which drains from the southernmost part of the NTS
westward and then southward to Ash Meadows in the east-central portion of the Amargosa 
Desert (ERDA 1977). 
    The Amargosa River originates in Oasis Valley and continues southeastward through the
Amargosa Desert past Death Valley Junction, then southward another 45 miles (82 kilometers
where it turns northwestward and terminates in Death Valley.  The river carries floodwater
following cloudbursts or intense storms but is normally dry, except for a few short reache
contain water from springs (DOE 1988b). 
    Two watersheds, Fortymile Canyon and Jackass Flats, have the potential of endangering
offsite public health and safety due to flooding.  Regional peak-flood flow equations for 
southern Nevada area indicate that the 100-year peak flow from the Fortymile Canyon draina
is approximately 13,000 cubic feet (370 cubic meters) per second and 8,200 cubic feet (230
meters) per second from the Jackass Flats drainage (USAF et al. 1991). 
    In summary, the potential exists for sheet flow and channelized flow through ephemeral
washes from intense precipitation events to cause localized flooding throughout the NTS; 
however, no comprehensive floodplain analysis has been conducted on the NTS to delineate t



100- and 500-year floodplains associated with NTS drainages.  No flood studies are known t
have been conducted for the proposed SNF facility in Area 5; a flood assessment was conduc
for the Radioactive Waste Management Site in NTS Area 5 on Frenchman Flat, located 
southwest of the proposed SNF Site.  This study determined that the southwest corner of th
Radioactive Waste Management Site is located in Federal Emergency Management Agency Zone 
AO (100-year flood zone with depths between 1 and 3 feet [0.3 and 0.9 meter]) of the Barre
Wash Alluvial Fan.  The remainder of the Radioactive Waste Management Site is located in 
Zone X of the Halfpint Alluvial Fan (100-year flood zone with depths less than 1 foot 
[0.3 meter]).  Areas to the north, south, and east of the Radioactive Waste Management Sit
in Zone X or Zone AO (DOE/NV 1993d).  These suggest that the proposed SNF facility area 
may encompass areas in Zone X and/or areas in Zone AO associated with the Halfpint Alluvia
Fan.  Probable maximum flood analyses are known to have been performed only for areas in t
vicinity of Yucca Mountain to aid in flood protection design for Yucca Mountain facilities
(DOE 1988b). 
    Underground nuclear testing has resulted in the release of radioactive materials at th
surface.  There is the potential for 100-year floods to transport these contaminants beyon
boundaries of the NTS.  Quantitative estimates of this potential cannot be determined with
additional studies (USAF et al. 1991). 
    There are no National Pollutant Discharge Elimination System (NPDES) permits for the 
NTS, as there are no wastewater discharges to onsite or offsite surface water.  NTS sanita
wastewaters are discharged to sewage lagoons or to septic tank/leach field systems.  All 
wastewater discharges at NTS are conducted in accordance with permits issued by the State 
Nevada (DOE/NV 1993c).   

4.8.2 Groundwater 

    Generally, the hydrogeology at the NTS is characterized by great depths to the groundw
table and slow velocity of movement of water in the saturated and unsaturated zones 
(DOE/NV 1992c).  Depth to groundwater varies from about 660 feet (200 meters) beneath 
valleys in the southern part of the NTS to more than 1,640 feet (500 meters) beneath Pahut
Mesa.  The depth of the water table below Area 5 is approximately 800 feet (244 meters) be
land surface (DOE/NV 1993c).  Locally, there are perched water tables at shallow depths 
(USAF et al. 1991). Perched aquifers have been reported at depths of 70 feet (21 meters) i
the southwestern part of Frenchman Flat (RSN 1993).  In the eastern portions of the NTS, t
water table occurs generally in the alluvium and volcanic rocks above the regional carbona
(DOE/NV 1993c). 
    The NTS lies within the Death Valley Groundwater System, which is a large and diverse
area encompassing southern Nevada and adjacent parts of California composed of many 
mountain ranges and topographic basins that are hydraulically connected at depth.  In gene
groundwater within the system travels toward Death Valley, although much of it discharges
before reaching it.  Groundwater in the Death Valley system does not enter neighboring 
groundwater systems (DOE 1986).  The Death Valley Groundwater System is divided into sever
groundwater subbasins.  The boundaries of these subbasins have been estimated from 
potentiometric levels, geologic controls of subsurface flow, discharge areas, and inferred
paths (DOE 1988b).  As shown in Figure 4.8-2, the three groundwater subbasins of the syste
beneath the NTS are Ash Meadows, Alkali Flat Furnace Creek Ranch, and Oasis Valley.  
Groundwater beneath the eastern part of the NTS is in the Ash Meadows Subbasin.  Most of t
western NTS is in the Alkali Flat Furnace Creek Ranch Subbasin.  Groundwater beneath the f
northwestern corner of the NTS occurs in the Oasis Valley Subbasin (DOE/NV 1993c, 1992b).
    Six major aquifers occur in the area.  In decreasing order of age of the geologic unit
which they are found, they are:  Cambrian through Devonian lower carbonate aquifer, 
Pennsylvanian and Permian upper carbonate aquifer, Tertiary bedded tuff aquifer, Tertiary
welded tuff aquifer, Tertiary lava flow aquifer, and Tertiary and Quaternary valley fill a
(Eckel 1968) (see Figure 4.6-2).  The hydrologic and geologic properties of these aquifers
(see the Yucca Mountain Site Characterization Plan [DOE 1988b] for a thorough description 
the hydraulic properties of the major hydrostratigraphic units based on studies at Yucca 
Mountain).  For example, the carbonate aquifers and the welded tuff aquifer store and tran
water chiefly along fractures.  In contrast, the valley fill aquifer stores and transmits 
through interstitial openings.  Additionally, in places in the lower carbonate aquifer, gr
flow is diverted laterally and vertically because of fault displacements that have juxtapo
lower carbonate aquifer against less permeable rocks.  Where the flow is blocked, intersec
the water table with the land surface causes springs (DOE 1986). 
  Figure 4.8-2. Groundwater hydrologic units, hydrgraphic areas, and well locations  of th
The lower carbonate and valley fill (alluvial) aquifers are the main sources of groundwate



in the eastern part of the NTS (DOE 1986).  Groundwater withdrawals in the area of the 
proposed SNF management facilities are principally from the valley fill aquifer of the Fre
Flat hydrographic area (DOE 1988b).  The other four units in the area have relatively low
permeabilities that tend to retard the flow of groundwater.  These units are called aquita
(DOE 1986).  In decreasing order of age of the geologic units that form them, these aquita
are:  Precambrian through lower Cambrian lower clastic aquitard, Devonian through 
Mississippian upper clastic aquitard, Tertiary tuff aquitard, and Tertiary lava flow aquit
(Eckel 1968) (see Figure 4.6-2). 
    Figure 4.8-3 is a regional groundwater potentiometric surface map of the NTS 
(DOE/NV 1993d).  The map does not show perched groundwater.  However, perched 
groundwater does occur at NTS, principally associated with the aquitards underlying the ri
(Eckel 1968).   
    In general, regional groundwater flow is from the north and northeast toward the regio
discharge area near Ash Meadows in the Amargosa Desert (see Figure 4.8-2 and 4.8-3).  In t
western portions of the area, the regional flow is from the northwest to the south and sou
(DRI 1986b).  Deep regional movement of groundwater south of the NTS occurs chiefly throug
the lower carbonate aquifer.  Because of geologic structure, flow paths in the lower carbo
aquifer are complex and poorly defined.  Groundwater from the Ash Meadow Subbasin supplies
the water entering Devil's Hole, which supports the only known population of the Devil's H
pupfish, a federally listed endangered species.  The decline of the species has been attri
low water levels caused by decreasing groundwater levels (ERDA 1977). 
    Groundwater recharge to the Ash Meadows Subbasin occurs primarily from precipitation 
over the mountainous areas in the northern, eastern, and southern portions of the basin 
(DOE 1988b).  As mentioned above, this recharge generally travels vertically through the v
zone (unsaturated zone) and the overlying aquifers to the underlying carbonate aquifers. 
Specifically, in the eastern half of the NTS, groundwater flows toward the major valleys b
deflecting downward to join the regional flow in the carbonate aquifers.  Beneath Yucca an
Frenchman flats, vertical flow through the underlying volcanic rocks is impeded by bedded 
  Figure 4.8-3. NTS regional potentiometric surface map. zeolitized tuffs, resulting in a 
Vertical flow in the uppermost portions of the vadose zone in the area of Frenchman Flat i
generally upward toward the surface, due to an evapotranspiration rate which is 15 times h
than precipitation (DOE/OFE 1994).  Site characterization data for Area 5 indicate that th
vertical flow direction in the vadose zone is upward from 0 to 250 feet (0 to 75 meters) b
land surface.  In the next interval (250 to 600 feet [75 to 180 meters]), a downward flow 
10 feet/1,000 years (3 meters/1,000 years) has been calculated.  At a depth of 600 to 800 
(180 to 250 meters), a zone of equilibrium (a zone of no vertical movement) is present abo
water table (Johnejack et al. 1994). 
    Analyses have also been conducted in order to determine the travel time of water from 
vicinity of Area 5 and Frenchman Flat to the regional water table.  Modeling studies for t
Radioactive Waste Management Site at Area 5 indicate that the travel time from the surface
the water table is on the order of thousands of years (DOE/NV 1993c).  Specifically, the t
time from Area 5 to the regional water table is estimated to range from 19,000 to more tha
113,000 years (USAF et al. 1991).  The Yucca Mountain Site Characterization Plan (DOE 1988
describes in detail the hydraulic properties of the various units comprising the unsaturat
based on studies at Yucca Mountain. 
    Three types of groundwater chemistry exist at the NTS and in its vicinity: (1) sodium 
potassium bicarbonate, which generally occurs in the tuff and valley fill aquifers compose
of tuff detritus; (2) calcium and magnesium bicarbonate, which generally occurs in the car
and the valley fill aquifers composed chiefly of carbonate detritus; and (3) mixed, which 
defined as having the chemical characteristics of both type 1 and type 2 (DOE 1986). 
    The hydrogeologic units which supply potable water to the NTS have been classified as
Class IIA (currently a source of drinking water) and IIB (potentially a source of drinking
in accordance with the EPA's guidelines for groundwater classification (DOE/NV 1993d).  No
aquifers at the NTS have been designated as sole source aquifers. 
    In general, the quality of NTS groundwater is suitable for most purposes and generally
meets EPA secondary standards for major cations and anions and the primary standards for 
deleterious constituents.  Specifically, groundwater in the Ash Meadows Subbasin has a tot
dissolved solids concentration ranging between 275 and 450 milligrams per liter (mg/L) 
(DOE/NV 1993a).  Summary groundwater quality data for the period 1957 to 1990 for Well 5b,
5c, Well UE5c, and Army Well 1 which serve Area 5 reveal a pH range of 7.6 to 8.7; calcium
(2.4 to 44.0 mg/L); sodium (38.1 to 129.0 mg/L); chloride (9.1 to 23.2 mg/L); sulfate (26 
mg/L); and silica (0 to 55.1 mg/L) (DRI 1993). 
    Contamination by radionuclides occurs below the water table as well as in the unsatura
zone above it.  This contamination is a result of underground nuclear testing.  A prelimin
environmental survey of the NTS also identified a number of potential sources of groundwat



contamination.  These included wastewater discharges, hazardous- or mixed-waste discharges
solid waste landfills and trenches receiving potentially hazardous waste, and over 50 inac
waste spill or release sites (USAF et al. 1991). 
    Underground nuclear testing has primarily occurred in the areas of Yucca Flat, Frenchm
Flat, Pahute Mesa, Rainier Mesa, and Shoshone Mountain.  Nuclear detonations at or near th
water table have resulted in groundwater contamination.  The principal confirmed or suspec
contaminants from these tests include various radionuclides (primarily tritium) and heavy 
A number of NTS waste disposal and testing facilities, including injection wells, leach fi
various waste storage facilities or disposal sites, have caused contamination of the vados
Contaminants of concern include radionuclides, organic compounds, heavy metals (primarily
lead), and hydrocarbons as well as various residues from plastics, drilling muds, and epox
(DOE/NV 1993e).  Figure 4.8-4 depicts the areas with known or suspected groundwater and/or
vadose zone contamination.  Groundwater contamination characterization activities are in 
progress at NTS; at present, no contaminant plume maps are available, and available 
groundwater quality data are not useful for the purposes of site-wide characterization or 
comparison with established criteria.   
    Groundwater contamination could be transported toward the NTS boundary by one of the 
regional groundwater flow systems.  Groundwater flow velocities in these systems range bet
6 and 600 feet (1.8 and 183 meters) per year.  Because of sorption, however, most nuclides
(other than tritium) would move at a much slower rate.  The groundwater travel time from t
  Figure 4.8-4. Areas of potential groundwater contamination at the NTS. NTS to the Ash Me
approximately 300 years.  Radioactive decay during this time, coupled with dilution and so
should reduce radioactivity concentrations to well below regulatory limits (USAF et al. 19
Thus, there are no effects on public health and safety, nor are any expected in the forese
future. 
    The NTS derives its complete water supply from the groundwater aquifers underlying the
site.  Water supply has been developed and is managed on the basis of five service areas t
support the different NTS operating areas.  Given the wastewater disposal practices on the
and the depth to the groundwater system, it is reasonable to assume that all of the water 
on the NTS is consumed (USAF et al. 1991).  Recent annual water use at the NTS has decline
substantially from the 1980's.  In 1989, NTS annual water withdrawal was 1.117 billion gal
(4.22 million cubic meters) (Leppert 1993).  In 1992, NTS annual water withdrawal was 0.59
billion gallons (2.25 million cubic meters) (Leppert 1993).   
    In 1993, 14 wells were utilized for the NTS water supply (DOE/NV 1994c).  A small port
of the NTS receives its water from 5 onsite wells drilled in the Alkali Flat-Furnace Creek
Subbasin (DOE 1988b).  Most of the NTS receives its water from 9 onsite wells drilled in t
Ash Meadows Subbasin, which encompasses Area 5 (DOE/NV 1994c).  These 9 wells have a 
combined production capacity of 1,813 billion gallons per year (6.86 million cubic meters 
year) (DOE/NV 1993a). 
    Area 5, which encompasses the proposed SNF facility site, is located within NTS water
service area C.  Wells 5b, 5c, and UE5c serve the fire protection, construction, and potab
needs of Area 5 facilities (DOE/NV 1993b).  Wells 5b and 5c are completed in alluvial mate
(valley fill aquifer) with total completion depths of 900 and 1,200 feet (274 and 366 mete
below land surface, respectively.  Well UE5c is completed in volcanic rock (exact aquifer
unknown) with a total depth of 2,682 feet (817 meters) below land surface (DOE 1988b; 
DOE/NV 1993b; DRI 1993). 
    Groundwater for construction and operation of the SNF management facilities would like
be drawn from the Frenchman Flat hydrographic area of the Ash Meadows Subbasin.  Much of 
the land within the Ash Meadows Subbasin is under Federal jurisdiction and has been withdr
from the public domain (DOE 1988b).  Little of the total groundwater of the subbasin is 
privately appropriated or used. 
    The perennial yield of the Ash Meadows Subbasin greatly exceeds water withdrawals by 
DOE and all other users.  For more than thirty years water withdrawals from the Frenchman
Flat hydrographic area had exceeded the estimated precipitation recharge for that area 
(DOE 1988b).  This study also indicates that withdrawals have caused no decline in the sta
water level (DOE 1988b).  However, it should be noted that numerous conditions on the NTS
preclude the accurate measurement of static water levels (Winograd 1970).  Because of 
hydrogeologic complexities, regional groundwater flow at the NTS is not constrained by the
hydrographic basins which are defined by local topography (USAF et al. 1991).  Therefore a
potential groundwater overdrafts in the Frenchman Flat basin indicated by previous yield 
estimates are likely made up by untapped groundwater from neighboring hydrographic basins.
    Water in southern Nevada (excluding the Las Vegas area) is used chiefly for irrigation
to a lesser extent for livestock, municipal needs, and domestic supplies.  Almost all the 
water is pumped from the ground, although some springs supply water to establishments in 
Death Valley and other areas south of the NTS.  Springs in Oasis Valley near Beatty, Nevad



a significant source of water for public and domestic needs and for irrigation (DOE 1986).
City of Las Vegas obtains approximately 80 percent of its water from the Colorado River; t
remaining 20 percent is withdrawn from groundwater sources.  There are no plans to change 
water supply sources in the near future.  (Las Vegas Valley Water District 1994). 
    The principal water users in the area closest to the NTS are in the Amargosa Desert in
around the Town of Amargosa Valley and in the Pahrump Valley.  Aquifers in the Pahrump 
Valley could support up to about 16,900 residents with no decline in usable storage, altho
local effects, such as land subsidence and well interference, could result from sustained
development.  The mining industry in southern Nevada also uses a small amount of water for
processing.  Water for this purpose is supplied from nearby shallow wells or trucked in fr
nearby towns.  Many of the mines currently recycle process water, which reduces their wate
demand (DOE 1986). 
    The volume of groundwater underlying the NTS (as well as the estimated volume of 
contaminated groundwater) that has been removed from direct access to the general public i
rather large.  The impaired groundwater will likely remain unusable for an extended period
significance of the loss of access to the NTS groundwater is diminished by the fact that e
access were provided, the water underlying portions of the NTS might not be usable for dom
purposes (USAF et al. 1991). 

4.9 Ecological Resources 

    NTS lies within the transition area between the Mojave Desert and the Great Basin.  As
result, flora and fauna characteristics of both occur on the NTS.  The NTS covers about 3,
square kilometers (1,350 square miles) of which only 0.55 percent is developed (DOE/NV 198
    NTS has completed numerous studies on the effects of nuclear testing on the ecology of
area, and an extensive bibliography of these studies has been prepared (ERDA 1976).  In 
summary, studies (including ongoing surveys) have shown that there may be a correlation 
between radioactive testing and the decline of vegetation present in an area.  As a result
may not have the necessary vegetation for food and cover, thus changing the fauna diversit
those areas (USAF et al. 1991). 
    The following section describes the ecological resources at the NTS, including terrest
resources, wetlands, aquatic ecology, and threatened and endangered species.  Information 
presented on special status species other than threatened and endangered species such as 
Federal Candidate and state-listed species. 

4.9.1 Terrestrial Resources 

    Plant communities on the NTS have been classified according to the dominant shrub.  
Approximately 700 taxa, representing about 70 families, have been identified on the NTS 
(ERDA 1976; DOE/NV 1993b, 1991b).  Figure 4.9-1 presents the general plant communities 
identified there.  
  Figure 4.9-1. Plant communites on Nevada Test Site. The Mojave Desert is located at elev
5,000 feet).  The dominant plant community is creosote bush (Larrea tridentata).  Areas in
this community occurs are located within much of the southern portion of the NTS, includin
Jackass Flats and Frenchman Flat (DOE/NV 1991b, 1986b; ERDA 1976; FWS 1992).   
    The transitional zone between the Mojave Desert and the Great Basin occurs at elevatio
between 1,219 and 1,524 meters (4,000 and 5,000 feet).  The dominant plant communities 
associated with the transition zone are: blackbrush (Coleogyne ramosissma), desert thorn (
pallidum), and hopsage (Grayia spinosa).  In general, these communities are found in upper
bajadas and in closed basins within Jackass Flats and Yucca Flat (DOE/NV 1991b, 1986b; 
ERDA 1976). 
    The Great Basin is located within the northern two-thirds of NTS at elevations above 1
meters (5,000 feet).  The dominant plant communities are big sagebrush (Artemisia tridenta
and black sagebrush (Artemisia nova), saltbush (Atriplex canescens), and desert thorn (Lyc
shockleyi).  In areas with elevations above 1,830 meters (6,000 feet), collectively labele
mountains, hills, and mesas, the dominant plant communities are singleleaf pinyon (Pinus 
monophylla) and Utah juniper (Juniperus osteosperma).  In general, these communities are f
at Thirsty Canyon, Yucca Playa, Rainier Mesa, and Yucca Mountain (DOE/NV 1991b, 1986b; 
ERDA 1976).   
    There is a recent trend of nonnative plant species establishing themselves in areas of
disturbance at the NTS.  Cheatgrass (Bromus tectorum), an annual grass, occurs at elevatio
above 1,524 meters (5,000 feet).  Downey chess (Bromus rubens), another annual grass, is 
becoming established in the mid-elevations.  Russian thistle (Salsola iberica and S. pauls



appears in areas where the native vegetation has been removed and the soil composition has
changed (DOE/NV 1991b, 1988; ERDA 1976). 
    Like vegetation, animals on the NTS are representative of both the Mojave Desert and t
Great Basin and the associated transition zone. There are over 30 species of reptiles and
amphibians, 190 species of birds, and 50 species of mammals on the NTS (DOE/NV 1993b; 
ERDA 1976).  Many animals utilize man-made reservoirs and natural springs and seeps on the
NTS.  Sewage ponds have also become an important resource for wildlife. 
    Reptiles and amphibians on the NTS include 1 species of desert tortoise, 14 species of
lizards, and 17 species of snakes.  In addition, the NTS is within the range of the Great 
spadefoot toad (Scaphiopus intermontanus), but this amphibian has not been identified on t
NTS (DOE/NV 1993b; ERDA 1976; Medica 1990). 
    Birds on the NTS are often migratory and seasonal residents.  The most widely distribu
species include the black-throated sparrow (Amphispiza bilineata), house finch (Carpodacus
mexicanus), red-tailed hawk (Buteo jamaicensis), common raven (Corvus corax), loggerhead s
(Lanius ludovicianus), mockingbird (Mimus polyglottos), ash-throated flycatcher (Myiarchus
cinerascens), and mourning dove (Zenaida macroura) (DOE/NV 1993b; ERDA 1976; 
Greger 1991).  
    The most abundant group of mammals on the NTS are rodents.  Carnivores include coyote
(Canis latrans), kit fox (Vulpes macrotis), badger (Taxidea taxus), bobcat (Lynx rufus), m
lion (Felis concolor), and long-tailed weasel (Mustella frenata).  Large mammals on NTS in
the mule deer (Odocoileus hemionus), pronghorn (Antilocapra americana), desert big horn sh
(Ovis canadensis), and wild horse (Equus caballus).  Hunting, grazing, and fishing are not
on the NTS (DOE/NV 1993b, 1986b; ERDA 1976; Medica and Saethre 1990). 
    In general, the portion of Frenchman Flat in Area 5 (i.e., north and east of Mercury 
Highway) within which the proposed SNF facility would be located is within the creosote bu
community.  This plant community is characteristic of the Mojave Desert.  Pre-activity sur
completed for the Radioactive Waste Management Site, which is in the general area of the 
proposed SNF facility, found the dominant vegetation to include creosote bush, spiny hopsa
white bursage, desert thorn, and Nevada joint-fir (Ephreda nevadensis) (EG&G 1993, 1991, 
1990, 1989). 
    The distribution of animals within the portion of Area 5 being considered for the prop
SNF facility is not as well documented as for the rest of the NTS.  However, species ident
within 5 kilometers (3.1 miles) of the Liquefied Gaseous Fuels Spill Test Facility include
reptiles, 17 bird species, and 14 mammals (Hunter et al. 1991).  The Liquified Gaseous Fue
Spill Test Facility is located within similar habitat approximately 7.6 kilometers (5 mile
of the proposed facility.  There are no water sources located within the portion of Area 5
considered for the proposed SNF facility. 

4.9.2 Wetlands 

    There are several natural springs on the NTS that feed flowing streams (Greger and 
Romney nda).  Some of these extend for 91 meters (300 feet) before infiltration and evapor
cause them to dry up.  Vegetation along these channels consists of willow (Salix sp.) and 
(Tamarix sp.).  Reservoirs on the site which are fed by groundwater from wells have develo
wetland vegetation such as tamarisk, cattail (Typha sp.), and bulrushes (Scirpus sp.) 
(Elle 1992).  A wetland delineation, as defined by the 1987 U.S. Army Corps of Engineers 
wetlands Delineation Manual (U.S. COE 1987), has not been performed for any of these areas
(DOE/NV 1993b; Elle 1992), and National Wetlands Inventory maps are not available for the
NTS.   
    The portion of Area 5 under consideration for the SNF facility does not have any known
springs, seeps, or wetland vegetation (DOE/NV 1993b; Greger and Romney nda). 

4.9.3 Aquatic Resources 

    Potential aquatic habitat on the NTS includes surface drainages, playas, man-made 
reservoirs, and springs.  Permanent surface water sources are limited to a few small sprin
    There are two dry lake beds (playas) located in the eastern (Yucca Flat) and southeast
(Frenchman Flat) portions of the NTS.  Runoff from the eastern half of the NTS flows throu
surface drainages to onsite playas and can collect for a few days to a few months.  The re
areas of the NTS drain offsite via arroyos and dry stream beds that carry water only durin
intense or persistent rainstorms.  These surface drainages and playas are unable to suppor
permanent fish populations (ERDA 1976; Greger and Romney nda). 
    Reservoirs resulting from discharge of well water located on the NTS support three 



introduced species of fish:  bluegill (Lepomis macrochirus), goldfish (Carassius auratus),
golden shiner (Notemigonus crysoleucas).  Springs located throughout the site do not suppo
populations (Elle 1992).  There are no springs, seeps, or other permanent water bodies on 
proposed SNF Site; however Cane Spring is located in Area 5, southwest of the proposed SNF
Site (Greger and Romney nda). 
  

4.9.4 Threatened and Endangered Species 

    Table 4.9-1 presents a list of federally and state-listed species that may be found in
vicinity of NTS. 
    There are no known plants which have been listed as threatened or endangered under the
Endangered Species Act (16 USC 1531-1534) on NTS.  However, the U.S. Fish and Wildlife 
Service has identified candidate species for listing, 11 of which may occur on or in the v
the NTS.  Ten of these are Candidate Category 2 species, meaning that information indicate
that they may be appropriate for listing as endangered or threatened but more information 
needed.  One species, the Beatley milk-vetch, is a Candidate Category 1 species 
(DOE/NV 1993b, 1991c; EG&G 1993; USAF et al. 1991).  This species has been identified on 
Pahute Mesa (Hunter et al. 1988).  A Candidate Category 1 species is one for which there i
substantial information indicating that it is appropriate for listing as endangered or thr
Four Candidate Category 2 species (camissona, black wooly-pod, cymopterus, and Beatley 
phacelia) have been identified in Frenchman Flat, although none of these was identified du
surveys conducted near the proposed SNF facility site (EG&G 1993; Tetratech 1993). 
    Two listed reptile species on or in the vicinity of NTS are of concern.  The chuckwall
Federal Candidate Category 2 species which may occur on NTS.  The desert tortoise is the o
federally listed threatened species known to occur on NTS (DOE/NV 1993b; EG&G 1993).  Both
the desert tortoise and the chuckwalla are listed as reptile species of Frenchman Flat 
(DOE/NV 1986b). 
Table 4.9-1.  Federally and state-listed threatened, endangered, and other special status 
that may be found in the vicinity of the Nevada Test Site.   
                                                                          Statusb  
         Common name                            Scientific name           Fed.      State 
                                                   Plants  
Amargosa penstemon              Penstemon fruticiformis ssp.  amargosae   C2           NL 
Beardtonguec                    Penstemon pahutensis                      C2           NL 
Beatley milkvetchc              Astragalus beatleyae                      C1           CE 
Beatley phaceliac               Phacelia beatleyae                        C2           NL 
Black wooly-podc                Astragalus funerus                        C2           NL 
Camissoniac                     Camissonia megalantha                     C2           NL 
Cymopterusc                     Cymopterus ripleyi var. saniculoides      C2           NL 
Green-gentianc                  Frasera pahutensis                        C2           NL 
Kingston bedstrawc              Galium hilendiae ssp. kingstonense        C2           NL 
Mojave fishook cactusc          Sclerocactus polyancistrus                NL          CY 
White bear desert-poppyc        Arctomecon merriamii                      C2           NL 
                                                   Birds  
Bald eagled                     Haliaeetus leucoephalus                   E            E 
Golden eaglec                   Aquila chrysaetos                         NL           P 
Ferruginous hawkc               Buteo regalis                             C2           NL 
Loggerhead shrikec              Lanius ludovicianus                       C2           NL 
Mountain ploverc                Charadrius montanus                       C2           NL 
Peregrine falcond,e             Falco peregrinus                          E            E 
Western least bittern           Ixobrychus exilis hesperis                C2           NL 
Western snowy ploverc           Charadrius alexandrinus nivosus           C2           NL 
White-faced ibisc               Plegadis chihi                            C2           NL 
                                                   Reptiles  
Chuckwalla                      Sauromalus obesus                         C2           NL 
Desert tortoisec                Gopherus agassizit                        T            T 
                                                   Mammals  
Spotted bat                     Euderma maculatum                         C2           NL 
Pygmy rabbit                    Branchylqus idahoensis                    C2           NL 
                                                   Fish  
Devils Hole pupfishd,f          Cyprinodon diabolis                       E            E 
  
  



a.  Sources:  CFR (1993c,d); ERDA (1976); EG&G (1993); DOE/NV (1986b); FR (1991, 1990b); F
Hunter et al. (1988); NV DCNR (1992); Tetratech (1993).  
  
b.  Status codes:  
C1    Federal candidate - Category 1 (probably appropriate to list)  
C2    Federal candidate - Category 2 (possibly appropriate to list more study required)  
CE    State critically endangered by authority of NRS 527.270 (State Division of Forestry)
CY  State protected by authority of NRS 527.60-.120 under the Nevada Cacti and Yucca Law 
E   Endangered  
NL    Not listed  
T     Threatened  
P   State protected by NAC 503.050  
  
c.  Species recorded on the NTS.  
  
d.  U.S. Fish and Wildlife Service Recovery Plan exists for this species.  
  
e.  Peregrine falcon seen on the NTS; however not identified to subspecies level.  
  
f.  Only known location of this species is outside the NTS 24 miles (39 km) southwest of M
included here due to potential offsite groundwater impacts.  
  
Note: Nevada Department of Wildlife utilizes the Federal threatened and endangered species
    The distribution and abundance of the desert tortoise have been extensively researched
latest research for the NTS as a whole was completed in 1991 (DOE/NV 1991c).  A biological
opinion from the U.S. Fish and Wildlife Service was completed in 1992 for NTS activities 
planned for 1992 through 1995 (FWS 1992).  The desert tortoise is known to exist in the 
southern portion of the NTS, but its abundance on the NTS is considered to be very low to 
(DOE/NV 1991c).  The northern extent of its range is from Massachusetts Mountain through 
Control Point Hills and Mid Valley to Topopah Valley and west to the NTS boundary 
(DOE/NV 1991c).   
    Two bird species which could occur on or within the vicinity of NTS are federally list
endangered species.  These are the American peregrine falcon and the bald eagle.  The 
American peregrine falcon has been sighted on the NTS in the past but not recently 
(DOE/NV 1991c; ERDA 1976).  Bald eagles may also occur on the NTS, but sightings have not
been reported in recent literature (DOE/NV 1986b; EG&G 1993; ERDA 1976; 
Hunter et al. 1991).  Six other bird species, all of which are Federal Candidate Category 
species, are known to occur on or within the vicinity of NTS (DOE/NV 1991c; EG&G 1993).  
Recent surveys of Area 5 (which contains the proposed SNF Site) have not identified any of
these species (DOE/NV 1986b; EG&G 1993, 1991, 1990, 1989).  However, birds listed as 
common to Frenchman Flat include the golden eagle and loggerhead shrike (DOE/NV 1986b; 
Tetratech 1993). 
    There are two Federal Candidate Category 2 mammal species identified as potentially 
occurring in the vicinity of the NTS.  Neither the spotted bat nor the pygmy rabbit has be
observed during recent pre-activity surveys for the area (EG&G 1993; USAF 1993).  They are
also not listed as mammals occurring in Frenchman Flat (DOE/NV 1986b; Tetratech 1993). 
    There are no known fish species indigenous to the NTS.  However, it is important to no
that the only known location of the Devils Hole pupfish, a federally listed endangered spe
approximately 39 kilometers (24 miles) southwest of the NTS.  The decline of this species 
been attributed to low water levels caused by decreasing groundwater levels (ERDA 1977; 
USAF et al. 1991). 
    Pre-activity surveys for threatened and endangered species have recently been complete
for the Radioactive Waste Management Site located in Area 5 near the proposed SNF facility
The primary purpose of these surveys was to identify live tortoise, scat, burrows, and rem
Although these surveys have found few tortoise or their sign, each new activity on NTS mus
undergo pre-activity surveys for the desert tortoise (DOE/NV 1991c; EG&G 1993, 1991).  In
addition, these surveys look for other listed species.  Recent surveys have not identified
listed or candidate species in the portion of Area 5 surrounding the Radioactive Waste 
Management Site, which is near the proposed SNF Site (EG&G 1993, 1991). 

4.10 Noise 

    The major noise sources at the NTS occur primarily in developed operational areas and
include various facilities, equipment and machines (e.g., cooling towers, transformers, en



pumps, boilers, steam vents, paging systems, construction and materials-handling equipment
vehicles), aircraft operations, and testing.  No NTS environmental noise survey data are a
At the NTS boundary, away from most facilities, noise from most sources is barely distingu
from background noise levels.  Some disturbance of wildlife activities might occur within 
as a result of operational activities and construction activities. 
    Existing NTS-related noise sources of importance to the public are those from 
transportation of people and materials to and from the NTS.  These sources include trucks,
buses, private vehicles, helicopters, and airplanes.  In addition, some air cargo and busi
via commercial air transport through the McCarren International Airport in Las Vegas can b
attributed to the NTS operations. 
    The State of Nevada and Nye County have not established any regulations that specify 
acceptable community noise levels with the exception of prohibitions on nuisance noise. 
    During a normal week, about 3,300 employees travel to the NTS each day.  Most employee
commute using the contracted bus service and a small portion commute in government or priv
vehicles.  Both government-owned and private trucks pick up and deliver materials at the s
Most of the private vehicles, buses, and trucks travel to and from the site each day using
Route 95.  The contribution of the NTS operations to traffic volumes along U.S. Route 95,
especially during peak traffic periods, affects noise levels at residences along this rout

4.11 Traffic and Transportation 

    Traffic congestion is measured by level of service.  Level of Service A represents fre
of traffic.  Level of Service B is in the range of stable flow, but the presence of other 
traffic stream begins to be noticeable.  Level of Service C is in the range of stable flow
marks the beginning of the range of flow in which the operation of individual users become
significantly affected by interactions with others in the traffic stream.  Level of Servic
represents high-density but stable flow.  Level of Service E represents operating conditio
near the capacity level.  Level of Service F is used to define forced or breakdown of flow
traffic.  The calculated Level of Service are for discrete locations along a segment.  Lev
Service will most likely be worse in urban areas and better in rural areas along with the 
    The Region of Influence for the following analysis includes site roads and regional ro
Nye and Clark counties. 
    Vehicular access to the NTS is provided by U.S. Route 95 to the south, with off-road a
to the northeast provided via Nevada State Route 375.  Baseline traffic along segments pro
access to the NTS contributes to differing service level conditions.  Nevada State Route 3
U.S. Route 95 are projected to remain at Level of Service A.  No major improvements are 
presently scheduled for those segments providing immediate access to the NTS (NDOT 1992). 
Regional roads and local roads providing access to NTS are presented in Figures 2.1-1 and 
respectively.   
    Future background traffic (defined as all future traffic not attributable to the propo
facilities) is projected to contribute to differing service-level conditions for local roa
The year 2001 was selected for analysis because that is when the impacts from the proposed
facilities would be highest.  All local and regional roads are projected to operate at Lev
Service A. 
    The Level of Service was calculated using average daily traffic counts (NDOT 1992) and
standard parameters (ITE 1991; Rand McNally 1993; TRB 1985). 
    The public transit serves the heavily populated regions of Clark County.  Contract bus
to the NTS.  There is no public transportation system serving the NTS; however, approximat
70 buses a day transport employees to and from the site.  The nearest major railroad is th
Union Pacific, located approximately 50 miles (80 kilometers) east of the NTS.  A 9-mile 
(15-kilometer) standard-gauge railroad serves Area 25 of the NTS but does not connect with
Union Pacific (ERDA 1977).  No navigable waterways within the Region of Influence are 
capable of accommodating waterborne transportation of material shipments to the NTS. 
    McCarran International Airport in Las Vegas provides jet air passenger and cargo servi
from both national and local carriers.  It is outside the Region of Influence.  Smaller pr
airports are located throughout the Region of Influence.  Desert Rock Airstrip, the onsite
airport, is located near Mercury.   

4.12 Occupational and Public Health and Safety 

    Health impacts to the public from activities on the NTS are minimal as a result of 
administrative and design controls to minimize releases of pollutants to the environment a
achieve compliance with permit requirements, e.g., air emissions and National Pollutant 



Discharge Elimination System permit requirements.  The effectiveness of these controls is
verified through the use of monitoring and inspections.  Health impacts to the public may 
during normal operations at the NTS via inhalation of air containing radioactive and chemi
pollutants released to the atmosphere, immersion in this air, and ingestion of food contam
by these pollutants.  Risks to public health from other possible pathways such as exposure
contaminated soil are low relative to these pathways. 
    Health impacts to NTS workers during normal operations may include those from inhalati
of the workplace atmosphere, consumption of potable water, direct exposure, and possible o
contact with hazardous materials associated with work assignments.  The potential for heal
impacts varies from facility to facility and from worker to worker, and available informat
sufficient to allow a meaningful estimation and summation of these impacts.  However, work
are protected from hazards specific to the workplace through appropriate training, protect
equipment, monitoring, and management controls.  NTS workers are also protected by 
occupational standards that limit atmospheric and drinking water concentrations of potenti
hazardous chemicals and that also limit radiation exposure.  Monitoring ensures that these
standards are not exceeded.  Additionally, DOE requirements (DOE Order 3790.1B) ensure tha
conditions in the workplace are as free as possible from recognized hazards that cause or 
likely to cause illness or physical harm.  Therefore, worker health conditions at the NTS 
expected to be substantially better than required by standards. 
    Health effects from radiation are presented here as the risk of fatal cancer.  This ri
the ratio of the health risk estimator (risk of fatal cancer per rem of exposure).  The va
estimator for exposures to the public is 5.0 x 10-4 for fatal cancers.  The corresponding 
for exposures to workers is 4.0 x 10-4. 
    The DOE Nevada Field Office published a Waste Minimization and Pollution Prevention 
Awareness Plan in June 1991 to reduce the quantity and toxicity of hazardous, mixed, and 
radioactive wastes generated at DOE/NV facilities.  The plan is designed to reduce the pos
pollutant releases to the environment and thus increase the protection of employees and th
public.  All DOE/NV contractors and NTS users that exceed the EPA criteria for small-quant
generators are establishing their own waste minimization and pollution prevention awarenes
programs that are implemented by the DOE/NV plan.  Contractor programs ensure that waste 
minimization activities are in accordance with Federal, state, and local environmental law
regulations, and DOE Orders (DOE/NV 1993c). 
    Additional goals include the promotion and use of nonhazardous materials, establishmen
a baseline of waste generation data, calculations of annual reductions of wastes generated
implementation of recycling programs.  Goals also include incorporation of waste minimizat
concepts and technologies in planning and design of new processes and facilities, and in u
of existing facilities.  A waste minimization task force composed of representatives from 
contractor and NTS user has been established to coordinate DOE/NV waste minimization and 
pollution awareness activities (DOE/NV 1993c). 

4.12.1 Doses 

4.12.1.1 Radiological Doses. Every individual is affected by natural and other 

background radiation.  The major sources of background radiation exposure to individuals i
vicinity of the NTS are shown in Figure 4.7-2.  All annual doses to individuals from backg
radiation are expected to remain constant over time. 
    Releases of radionuclides to the environment from NTS operations provide another sourc
of radiation exposure to people in the vicinity of the NTS.  Table 4.7-2 summarizes the ai
radionuclides and quantities released in curies during baseline NTS operations.  The annua
committed doses to the public resulting from these release are given in Table 4.7-4.  Comp
to those from natural background radiation, these doses are very small.  The doses are all
than 1 percent of the most restrictive standard given in DOE Order 5400.5. 
    Workers at the NTS receive the same dose as the general population from background 
radiation but also receive an additional dose from working in the facilities.  The doses t
average and maximally exposed workers due to operation in 1991 (assumed representative of
1995 operations), were approximately 5 and 500 millirem, respectively; the total dose to a
workers was about 4 person-rem (DOE/NV 1992c).  The maximum dose is well within the limit
of 5,000 millirem per year specified in DOE Order 5480.11 and in 10 CFR 835. 

4.12.1.2 Nonradiological Doses. Every individual is also affected by background 

concentration of nonradiological pollutants.  The maximum background concentrations for th



criteria pollutants which have been measured is provided in Table 4.7-5.  The maximum exis
DOE site contribution concentration was then computed, as discussed in Section 4.7. 

4.12.2 Health Effects 

4.12.2.1 Radiological. The fatal cancer risk to the maximally exposed member of the 

public due to the radiological emissions from NTS baseline operations in 1995 would be 
5.5 x 10-9.  The same risk estimator projects 2.6 x 10-6 excess fatal cancer to the popula
80 kilometers (50 miles) of the NTS.  These values would be approximately 2.2 x 10-7 and 
1 x 10-4, respectively, during the 40 years of SNF facility operations. 
    Because of the different age distribution of a working population, the health risk est
for workers are somewhat lower than for members of the general public.  As a result of 199
baseline operations at the NTS, these estimators predict a fatal cancer risk of 2.0 x 10-4
maximally exposed worker, and 1.6 x 10-3 excess fatal cancer among all workers.  The risk 
by an average worker would be 2.0 x 10-6.  Over the 40-year operating life of the proposed
facility, and assuming a particular worker during this time, these values would be 8.0 x 1
6.4 x 10-2, and 8.0 x 10-5, respectively. 

4.12.2.2 Nonradiological. As discussed in Section 4.7, the maximum existing DOE site 

contribution of criteria nonradiological air pollutants were computed.  In Table 4.7-5 the
existing maximum concentration (which adds the maximum existing DOE site contribution to t
maximum background concentration) is presented.  The total existing maximum concentration
values represent the highest concentrations to which members of the public would be expose
In every case where information was available, the highest concentration was less than the
applicable health-based standard. 

4.12.2.3 Health Effects Studies. The epidemiologic studies concerning the NTS have 

concentrated on the health effects in soldiers and children associated with nuclear testin
than on plant emissions (Beck and Krey 1983; Bross and Bross 1987; Caldwell et al. 1980; 
Lyon et al. 1979; Rallison et al. 1990; and others).  The results regarding the observed l
incidence and deaths in exposed children are contradictory, with some studies reporting an
excess and others reporting no excess.  The validity of the analytical methods used in 
some of these studies are subject to various opinions.  For soldiers, the results regardin
leukemia and polycythemia vera differed between two studies relating to nuclear test explo
but reanalyses showed leukemia, respiratory, and other cancers to be associated only with
exposure to higher doses, e.g., more than 300 millirem for leukemia cases. 
    In March 1990, the Secretary of Energy announced that DOE would turn over responsibili
for analytical epidemiologic research on long-term health effects on workers at DOE facili
and surrounding communities to the Department of Health and Human Services and directed 
that worker health and exposure data be released.  A Memorandum of Agreement with the 
Department of Health and Human Services was signed in January 1991.  The Department of 
Health and Human Services is now conducting the ongoing health effects research program.  
develop a data base on workers, DOE has initiated an Epidemiologic Surveillance Program an
Health-Related Records Inventory. 

4.13 Utilities and Energy 

4.13.1 Water Consumption 

    There are 14 active wells which supply water to the NTS. Figure 4.8-2 in Section 4.8 s
the location of these wells.  These 14 wells combined had a capacity of 387 liters per sec
(6,139 gallons per minute) in 1993 (DOE/NV 1993a).  From 1988 to 1993, water use at the NT
varied from a high of 134 liters per second (2,125 gallons per minute) in 1989 to a low of
60 liters per second (949 gallons per minute) in 1993 (DOE/NV 1994c; Leppert 1993).  Water
usage projections to 1995 are unavailable; however, significant changes in the water consu
level are not anticipated. 
    There are also a number of deactivated wells located on the NTS.  These wells could ad
additional water supply capacity if they were reactivated (Leppert 1993).  It has been est



that the activation of these wells could increase the available water supply by 85 liters 
(1,342 gallons per minute).  Other methods to increase production of water could include 
increasing pump sizes or installing new wells (DOE/NV 1993a).   
    The proposed SNF site would be located in Area 5.  There are four wells located in Are
two of which supply potable water.  These two wells have a capacity of 38 liters per secon
(595 gallons per minute) (DOE/NV 1994c; 1993b).  A third well in the area is currently bei
used to supply water for construction activities.  The fourth well has been deactivated 
(DOE/NV 1993b). In 1993, Area 5 used approximately 12 liters per second (191 gallons per 
minute) of water, including the well used for construction purposes.  Water usage for Area
not expected to change substantially from 1993 to 1995 (DOE/NV 1994c; Leppert 1994). 

4.13.2 Electrical Consumption 

    The NTS obtains electrical power from the Nevada Power Company and Valley Electric 
Association.  Each company provides an independent 138 kilovolt transmission line to the s
The capacity of these transmission lines, with scheduled upgrades, is approximately 40 to 
megavolt-amperes.   The local utilities' 138 kilovolt transmission grids have adequate cap
within a 80-kilometer (50-mile) radius of the NTS to serve an additional 75 megavolt-amper
load.  In addition, the local utilities' proposed expansion of their existing 230 kilovolt
systems would make capacity in excess of 200 megavolt-amperes available within an 80-kilom
(50-mile) radius (DOE/NV 1993a). 
    From 1989 to 1993, the annual consumption of electricity ranged from a high of 183,118
megawatt hours in 1989 to a low of 144,521.5 megawatt hours in 1993.   The peak demand var
from a high of 38.4 megavolt-amperes in 1989 to a low of 30.9 megavolt-amperes in 1993 
(Leppert 1993; Thornton 1994).  In 1995, the annual consumption of electricity is projecte
176,440 megawatt hours, with a peak demand of 39.5 megavolt-amperes.  The institution of 
energy management practices can regulate the peak demands of various NTS activities so tha
the maximum peak capacity is not exceeded.  The predicted increase in overall electricity 
for 1995 is attributable to the increased requirements for the Yucca Mountain Site 
Characterization Project; the usage for the rest of the NTS is predicted to continue its d
trend (Thornton 1994). 
    The Frenchman Flat Substation, located in Area 5, has a capacity of 12.5 megavolt-ampe
(Thornton 1994).  A 34.5 kilovolt line from this substation feeds the loads at Area 6, Wel
Tweezer facility, and the east side of the test areas used by LANL (DOE/NV 1993b).  In 199
the peak demand on the substation was 5.2 megavolt-amperes.  This demand is not anticipate
change substantially from 1993 to 1995 (Thorton 1994). 

4.13.3 Fuel Consumption 

    The majority of the energy used at the NTS is provided by electricity, but diesel fuel
fuel oil are used to provide heat in some facilities and backup power. 

4.13.4 Wastewater Disposal 

    Currently, there are no wastewater disposal facilities in Area 5.  Septic systems are 
parts of the NTS for sanitary wastewater disposal.  These septic systems discharge to 
percolation/evaporation stabilization ponds.  These ponds, however, are only used for the
disposal of wastewater not generated by any manufacturing processes.   

4.14 Materials and Waste Management 

    The operations conducted at the NTS have resulted in generation of low-level radioacti
waste, hazardous waste, mixed waste (radioactive and hazardous combined), and sanitary was
(nonhazardous, nonradioactive solid waste).  In addition, the NTS stores mixed transuranic
received from Lawrence Livermore National Laboratory.  This section discusses the treatmen
storage, and disposal of waste at the NTS. 
    DOE currently operates two disposal facilities in Areas 3 and 5 at the NTS for low-lev
radioactive waste generated by DOE defense facilities.  The Area 5 Radioactive Waste 
Management Site also serves as a interim storage area for LLNL transuranic wastes which wi
shipped to the Waste Isolation Pilot Plant in New Mexico for final disposal.  The Area 5 f
also accepts mixed waste, which contains both low-level radioactive waste and hazardous wa
only if the waste was generated on the NTS.   



    All hazardous wastes generated at the NTS are disposed of offsite at commercial facili
approved and permitted by the EPA.  Hazardous wastes are temporarily stored at the NTS in
full compliance with Federal, state, and local requirements. 
    Mixed waste disposal facilities are presently operating under interim status, pending
completion of the Resource Conservation and Recovery Act (RCRA) permitting process.  
Operation of the low-level radioactive waste and mixed waste disposal sites and the tempor
transuranic waste storage site are supported by an environmental monitoring program that 
indicates waste is being safely contained in the near-surface environment in which it is e
The radioactive and mixed-waste disposal facilities are mainly shallow land burial areas. 
Figure 4.14-1 shows the location of the waste management facilities at the NTS (DOE/NV 199
1992b). 
    The DOE Nevada Operations Office developed and implemented a Waste Minimization 
and Pollution Prevention Awareness Plan to reduce the quantity and toxicity of hazardous, 
and radioactive wastes generated at the NTS.  The plan is designed to reduce the possible
pollutant releases to the environment.  The objectives of the waste minimization and pollu
program are to: 
    -   Identify processes generating waste streams 
    -   Characterize and track each waste stream 
    -   Identify, evaluate, and implement applicable waste minimization technologies 
    -   Set numerical goals and schedules after the initial assessment of technological an
        economic feasibility 
    -   Establish an employee pollution prevention awareness and training program. 
    Additional goals include the promotion and use of nonhazardous materials, establishmen
a baseline of waste generation data, calculations of annual reductions of wastes generated
implementation of recycling programs, and incorporation of waste minimization concepts and
technologies in planning and design of new processes and facilities and in upgrades of exi
facilities. 
    The NTS manages the following waste categories:  mixed transuranic waste, mixed low-le
waste, low-level waste, hazardous waste, sanitary waste, and nonhazardous waste.  The NTS 
not currently manage high-level waste or SNF.  The NTS waste management activities include
onsite treatment, onsite storage, onsite disposal, and preparation for appropriate offsite
Additionally, the NTS uses and manages an onsite inventory of hazardous materials, includi
  Figure 4.14-1. Existing treatment, storage, and disposal units at the NTS. some managed 
onsite generated waste management and waste shipment, receipt, and disposal, respectively.
    Waste generation rates presented for each of the waste categories for the NTS represen
1993 waste generation rates unless otherwise stated and are assumed representative of the 
baseline year.  Table 4.14-1 presents the baseline waste management for 1995 for those was
categories currently managed at the NTS.  In addition, the table presents available dispos
storage capacity and waste disposition. 

4.14.1 Transuranic Waste 

    Transuranic waste from the Rocky Flats Plant and mixed-transuranic waste from LLNL are
stored at the NTS at the transuranic waste storage cell located in Area 5 Radioactive Wast
Management Site.  The transuranic waste has been characterized and repackaged, and the 
mixed-transuranic waste has been placed in a RCRA-permitted storage area consisting of 
55-gallon drums and steel boxes stored on wooden pallets fixed upon a curbed asphalt pad. 
Approximately 204,663 kilograms (451,201 pounds) with a total volume of 612 cubic meters (
cubic yards) of transuranic waste are stored at the NTS (DOE/NV 1994d).  The NTS expects n
additional transuranic or mixed-transuranic wastes to be stored at this unit.   

4.14.2 Mixed Low-Level Wastes  

    The Area 5 Radioactive Waste Management Site contains Pit 3, which is an active mixed
low-level waste management unit.  Pit 3 is the only active landfill cell within the Area 5
Radioactive Waste Management Site for which a RCRA permit is being sought.  Pit 3 is an 
unlined, trapezoidal shaped pit occupying 3.42 x 104 square meters (8.46 acres) with a pro
capacity of 1.29 x 105 cubic meters (1.69 x 105 cubic yards).  The estimated disposal spac
mixed low-level waste remaining at this facility is 9.03 x 104 cubic meters (1.19 x 105 cu
(DOE/NV 1992b). 
    A RCRA permit is being sought for a proposed Mixed Waste Disposal Unit in the area 
immediately north of Pit 3 in the Area 5 Radioactive Waste Management Site.  This Mixed 
  Figure 4.14-2. Flow diagram for waste generation at the NTS.   Figure 4.14-3. Flow diagr



Waste type        Volume generated      Available disposal   Disposition  
                  or disposed of (m3)   space (m3)  
Transuranic waste           0                     8,296                Interim onsite  
and mixed-transuranic                                                  storage  
waste 
Low-level waste             10,845                438,359              Onsite disposal  
Mixed low-level waste       0                     90,240               Onsite disposal  
Hazardous waste             252                   91                   90-day pad  
Sanitary waste              1.1 x 104b            c                    Onsite disposal  
  
  
a.  Sources:  DOE/NV (1994d, 1992c).  
  
b.  1992 data.  
  
c.  Current disposal space adequate. 
Waste Disposal Unit would occupy 2.1 x 105 square meters (52 acres) and consist of ten lan
cells.  The estimated disposal space for mixed waste in this proposed unit is approximatel
105 cubic meters (1.58 x 105 cubic yards) (DOE/NV 1992b). 
    In May 1990, mixed waste disposal operations ceased due to EPA issuance of the Land 
Disposal Restrictions of RCRA.  Active mixed waste disposal operations will commence under
interim status in Pit 3 upon completion of NEPA documentation and an approved Waste 
Analysis Plan (DOE/NV 1993c).  No mixed low-level waste has been received, generated, or 
disposed of at the NTS since 1991 (DOE/NV 1994d, 1993c,f). 

4.14.3 Low-Level Waste 

    Two low-level waste disposal facilities are in operation at the NTS: Area 5 Radioactiv
Waste Management Site and the Area 3 Radioactive Waste Management Site (DOE/NV 1992c).  
The Area 5 Radioactive Waste Management Site receives low-level waste generated at the NTS
and other DOE facilities and occupies approximately 2.9 square kilometers (730 acres) of l
The waste is disposed of in large-diameter shafts, trenches, and shallow pits.  The total 
low-level waste disposed of at the Area 5 Radioactive Waste Management Site between 1961 a
1991 was 3.96 x 105 cubic meters (5.8 x 105 cubic yards).  Average annual low-level waste 
for this period was 1.3 x 104 cubic meters (1.7 x 104 cubic yards).  During 1993, approxim
x 104 cubic meters (1.4 x 104 cubic yards) of low-level waste was disposed of at the NTS 
(DOE/NV 1994d). 

4.14.4 Hazardous Waste 

    The primary facilities that generate or manage nonradioactive hazardous wastes and/or 
or store nonradioactive hazardous materials are the Liquified Gaseous Fuels Spill Test Fac
the Hazardous Waste Accumulation Site, the tunneling facilities and operations, and variou
underground storage tanks. 
    The Liquified Gaseous Fuels Spill Test Facility is located on Frenchman Lake in Area 5
This location provides a remote, environmentally acceptable setting for atmospheric releas
hazardous materials and toxic substances for investigative purposes.  The facility consist
tank farm, spill area, wind tunnel, and pads for conducting small volume spill tests.  The
also includes a control building that houses data acquisition and recording instruments, a
command and control computer, and support personnel.  A total of 17 spill tests were condu
at the facility in Area 5.  Discharges from the test facility occur at a controlled rate a
a measured volume of hazardous test fluid released on a surface especially prepared to mee
test requirements.  Personnel monitor and record operating data, close-in and downwind 
meteorological data, and downwind gaseous concentration levels.  Spills involving hydroflu
acid were conducted in 1991 and the results monitored (DOE/NV 1992c). 
    The Hazardous Waste Accumulation Site consists of an impervious concrete pad with 15-
centimeter (6-inch) curbs to contain spillage and to protect the pad from precipitation ru
runoff; a separate curbed area is provided for noncompatible wastes.  A roof protects the 
from rain and weathering effects; there is also a fire detection system (DOE/NV 1992d).  E
operating entity at NTS is a potential satellite accumulation area for hazardous waste.  E
satellite accumulation area is allowed to accumulate up to 208.2 liters (55 gallons) of ha
waste or 0.95 liter (1 quart) of acutely hazardous waste.  Within 3 days of reaching these
quantities, the waste is transferred to the Hazardous Waste Accumulation Site.  If the mat



unknown or if an offsite treatment, storage and disposal facility wishes to confirm the co
a waste stream, samples are collected for characterization (DOE/NV 1992d). 
    When the waste containers are transferred to the Hazardous Waste Accumulation Site, th
are checked for proper labeling and an accumulation date is assigned to each container.  A
EPA-permitted treatment, storage, and disposal facility is contacted prior to the 90-day s
limit to collect and remove the accumulated wastes from the NTS (DOE/NV 1992d). 
    Nuclear devices were tested in horizontal tunnels mined into Rainer Mesa at the NTS.  
tests were conducted in zeolitized volcanic tuffs, which act as a perching layer for water
infiltrating from the mesa surface.  During normal tunneling operations, fractures contain
water are intercepted creating artificial springs in the tunnels.  Periodically, these wat
radionuclides from previous underground nuclear tests and are drained out of the tunnels i
evaporation ponds or washes.  Tunneling and related operations also may have released orga
compounds and heavy metals to the tunnel effluent.  Presently, sampling of the tunnel effl
being conducted to characterize the effluent.  The objectives of the project include ident
types and concentrations of radionuclides, metals, and organic compounds in the effluent o
U12t, U12e, and U12n tunnels.  Variations of discharge volumes and chemical contaminants o
time are also being examined (DOE/NV 1992c). 
    There is a site-wide inventory of 115 underground storage tanks at the NTS.  These inc
24 underground storage tanks containing petroleum products that were removed, closed in pl
or temporarily taken out of service in 1991 in accordance with state statutes as well as 1
underground storage tanks which were temporarily closed in 1991 while awaiting upgrades 
(DOE/NV 1992c). 
    As part of the 1991 underground storage tank activities, all tanks to be upgraded had 
samples taken from the tank ends to identify any soil contamination prior to redesign and
construction.  To date, overfill releases from underground storage tanks located at the Ar
12, and 23 gasoline stations were observed and necessitated additional soil sampling.  All
underground storage tanks that were planned to be upgraded (except a tank containing aspha
material) were also pressure tested for leaks.  All tanks passed the test limit of 0.76 li
(0.2 gallon per hour) (DOE/NV 1992c). 
    Numerous underground storage tanks have been identified throughout the site as 
"Undetermined Activity Status."  The contents of some of these underground storage tanks i
classified as "H?" which indicates that the contents are presumed to be hazardous.  
    The types of possible wastes found on the surface of the NTS include radionuclides, or
compounds, metals, hydrocarbons, and residues from plastic, epoxy, and drilling muds (not
petroleum production related and therefore considered hazardous under Subtitle C of RCRA).
A wide variety of surface facilities, such as injection wells, leach fields, sumps, waste 
facilities, tunnel ponds and muck piles, and storage tanks, may have contaminated the loca
and the shallow unsaturated zone of the NTS.  Because of the great depths to groundwater a
the arid climate, it is assumed that the potential for mobilization of surface and shallow
subsurface contamination is minimal.  However, contaminants entering carbonate bedrock fro
Rainier Mesa tunnel ponds, contaminated wastes injected into deep wells, and wastes dispos
into subsurface craters have the potential to reach the regional water table.  Pilot wells
be installed during 1992 to support the RCRA permitting process (DOE/NV 1992c). 
    Annual generation or disposal of hazardous waste at the NTS was approximately 252 cubi
meters (329.6 cubic yards) during 1993.  Available storage space on the 90-day pad is 
approximately 91 cubic meters (119 cubic yards) (DOE/NV 1994d). 

4.14.5 Sanitary Waste 

    Sanitary wastes are expected to be generated at the current rates for several years in
future, then decline assuming the present moratorium on underground weapons testing.  Liqu
sanitary wastes are disposed of in septic tanks/leach fields, sumps, or in ponds, and soli
wastes are disposed of in landfills at various locations on the site.  The NTS currently m
13 sewage discharge permits: Area 2, Area 6 (5), Area 22, Area 23, Area 25 (4), and Area 1
(DOE/NV 1993c).  Approximately 9.1 x 103 cubic meters (11,902 cubic yards) of sanitary was
were generated at the NTS during 1991 and 1.1 x 104 cubic meters (14,388 cubic yards) duri
1992 (DOE/NV 1993c).  Sufficient disposal space is available at the NTS for current needs.

4.14.6 Hazardous Materials 

    Polychlorinated biphenyls, pesticides, and asbestos have been or currently are managed
the NTS.  These wastes and materials are managed in addition to the approximately 90,000 
kilograms (100 tons) of RCRA-regulated nonradioactive hazardous wastes generated annually 



the NTS, the approximately 218,000 kilograms (240 tons) of non-RCRA-regulated hazardous 
waste generated annually at the NTS, and the wastes and materials managed at the facilitie
discussed previously. 
    By the end of 1991, all known polychlorinated biphenyl transformers and other electric
equipment had been either reclassified or appropriately disposed of, and three polychlorin
biphenyl-contaminated transformers and regulators were under the 90-day period for 
reclassification.  Successful reclassification of these three polychlorinated biphenyl-con
transformers will complete the reclassification or disposal of all known polychlorinated b
and polychlorinated biphenyl contaminated transformers at the NTS (DOE/NV 1992c). 
    No unusual environmental activities relating to the Federal Insecticide, Fungicide, an
Rodenticide Act occurred in 1991 at the NTS.  Pesticides are stored in an approved storage
facility located in Area 23.  Pesticide usage includes insecticides, herbicides, and roden
Insecticides are applied twice a month at the food service areas, herbicides are applied o
year, and all other pesticides are applied on an as-requested basis.  General-use pesticid
used for most applications, although restricted-use herbicides and rodenticides are used o
occasion (DOE/NV 1992c). 
    The Area 11 Explosive Ordnance Disposal Facility is a thermal treatment unit for dispo
of conventional explosives.  Explosives detonated at the facility include Defense Nuclear 
materials and waste explosives from Reynolds Electrical and Engineering Co., Inc. tunnel 
operations, the Wackenhut Firing Range (used by the NTS security force), and the resident
national laboratories.  No radioactive or radioactive-contaminated materials are accepted 
detonated at the Area 11 Explosive Ordnance Disposal unit. 
    The unit encompasses approximately 0.08 square kilometer (20 acres) of land located 
between Frenchman Flat and Yucca Flat, with four graded areas.  Only one of these graded 
areas is used for detonation.  Magazines are used to store detonation materials and waste
explosives.  Approximately 80 to 90 percent of the explosives detonated at the Explosive 
Ordnance Disposal unit during the past 10 to 12 years have been water-gel explosives; earl
the primary waste was gelatin-based dynamite.  Other explosives detonated include small 
amounts of trinitrotoluene (TNT), RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) pellets, s
arms ammunition (from past military operations at NTS), and black powder (DOE/NV 1992b). 

4.14.7 Non-hazardous Waste 

    Solid wastes are regulated through State of Nevada regulations NAC 444 and Federal 
regulations 40 CFR 241, 257, and 258.  Solid wastes generated include used petroleum produ
uncontaminated tunnel muck, drilling fluids, cement and grout wastes, construction debris,
sludge from wastewater lagoons, septic tank and chemical toilet sludge, and animal carcass
The NTS has several sanitary landfills and construction landfills in operation; several la
have been closed or abandoned (DOE 1990). 
    Some wastes not regulated under RCRA will be stored at the Hazardous Waste 
Accumulation Site.  These nonregulated wastes are shipped offsite along with the RCRA wast
to a treatment, storage, and disposal facility.  Only non-RCRA hazardous wastes that canno
disposed of at the NTS landfill will be stored at the Hazardous Waste Accumulation Site fo
offsite shipment.  Any drum containing nonregulated wastes will carry a label so specifyin
contents of the drum will be entered on a space provided on the label.  Wastes in this cat
include but are not limited to epoxies, photochemicals, spent antifreeze, and oils and sol
that do not carry EPA codes. 
    Recycling of paper, metals, glass, plastics, and cardboard has already resulted in som
decrease in quantities of waste and is expected to result in significant decreases over th
years (DOE/NV 1992b). 

5. ENVIRONMENTAL CONSEQUENCES 

5.1 Overview 

    This chapter describes the potential environmental consequences from the construction 
operation of spent nuclear fuel (SNF) facilities at the Nevada Test Site (NTS) under the 
Centralization and Regionalization Alternatives.  Potential environmental consequences are
assessed to the extent necessary to support a programmatic decision concerning the siting 
proposed SNF facilities.  More detailed considerations of potential environmental conseque
would be performed as necessary prior to initiating construction or operation of the facil



5.2 Land Use 

5.2.1 Centralization Alternative 

    Construction and operation of SNF facilities under this alternative would require the
disturbance of approximately 90 acres (0.36 square kilometer), including buffer areas.  Us
proposed SNF site for program activities would be consistent with existing nearby land use
land use policies and plans.  The current land use designations for this area are Low-Leve
Facility Management and Buffer/Reserved Area.  Use of this area for program activities wou
also be consistent with future land use plans (DOE/NV 1993a).      
    Use of the proposed site for the construction and operation of SNF facilities could re
irreversible or irretrievable land use impacts in those areas currently under Buffer/Reser
However, the placement of SNF facilities at this location would be consistent with DOE's 1
draft future land use plan, which designates this portion of Area 5 as a Non-Nuclear Test 
(DOE/NV 1993a).  Therefore, no mitigation measures are proposed. 

5.2.2 Regionalization Alternative 

    As under the Centralization Alternative, use of the proposed site for construction and
operation of SNF facilities under the Regionalization Alternative would be consistent with
existing land uses and with all applicable land use policies and plans.  Impacts would be 
character to those described for the Centralization Alternative, except that there could b
reduced land requirements under this alternative.  

5.3 Socioeconomics 

    Socioeconomics as addressed in this Programmatic Environmental Impact Statement (PEIS)
encompasses the interaction of economic, demographic, and social conditions.  Economic 
consequences (e.g., capital requirements to support SNF research and development activitie
affect business activities, market structures, procurement methods, and dissemination of 
commodities within and between regions.  Demographic consequences (e.g., in-migration of 
specialized human resources to support the SNF Management Program) affect size, distributi
and composition of the population, labor force, and the housing market in the regions.  So
consequences (e.g., capacity modifications of public infrastructure to support SNF activit
the overall quality of life enjoyed by the residents of a community (Murdock and Leistritz
These conditions are potentially affected either directly or indirectly by actions propose
the U.S. Department of Energy (DOE) SNF Management Program.   
    The importance of actions is relative to the affected region.  A region can be describ
dynamic socioeconomic system, where physical and human resources, technology, social and 
economic institutions, and natural resources interrelate to create new products, processes
services to meet consumer demands.  The measure of a region's ability to support these dem
depends on its ability to respond to changing economic, demographic, and social conditions
    Potential socioeconomic effects are addressed only to the extent that they are interre
with the natural or physical environment.  Direct effects include those impacts that are c
the action and occur at the same time and place.  Indirect effects include those impacts c
by the action that are later in time or farther removed in distance but still are reasonab
foreseeable (i.e., offsite) (CFR 1993e).  Direct and indirect effects are presented quanti
from 1995 through 2005, and qualitatively through 2035. 
    Socioeconomic effects are quantified for regional economic activity and population.  O
potential socioeconomic impacts to individual communities, such as public infrastructure a
housing, are discussed qualitatively to address programmatic issues. 
    Economic impact projections include direct and indirect jobs.  Direct jobs are those j
needed to construct or support the operation of the SNF management complex at the NTS.  
Indirect jobs are created throughout the regional economy within the Region of Influence a
result of procurement for materials, services, and other commodities, and induced effects 
consumer spending.  These direct and indirect impacts reflect both construction and operat
phase demands, which may occur concurrently or independently throughout the project planni
period.  Indirect jobs were projected using parameters from the U.S. Bureau of Economic 
Analysis Regional Input-Output Modeling System. 
    Two scenarios were analyzed to account for two potential distributions of the SNF faci
construction efforts.  The construction effort consists of fabricating various structures,
its own construction labor need and a duration of either three or five years.  The Peak Sc



accelerates the construction labor requirements into the first two years of construction. 
Average Scenario averages the labor requirements of a structure for the duration of constr
The total construction effort for all structures, in labor years, is the same for each sce
Therefore, for structures with a three year construction duration, the Peak Scenario has h
labor needs for the first two years and then a substantial reduction for the third year, w
Average Scenario has a constant labor requirement for the three years.  Likewise, for stru
with a five year construction duration, the Peak Scenario has a high labor need for the fi
years, then a lower need for the remaining three years, while the Average Scenario has a 
constant requirement for all five years.  Because the total construction labor years for e
structure is the same for both scenarios, the Average Scenario will have a lower requireme
than the Peak Scenario in the first two years, then will have a higher requirement then th
Scenario in the remaining construction years. 
    Regional population projections reflect the potential change in population resulting f
increase in regional economic activity.  Detailed assumptions regarding in-migration assoc
with the SNF Management Program were not developed, given the programmatic scope of this 
analysis.  Potential in-migration effects resulting from direct job creation are presented
qualitatively where appropriate. 

5.3.1 Centralization Alternative 

    The upper and lower bounds of construction and operation-related jobs generated by SNF
facilities for both scenarios under the Centralization Alternative from 1995 to 2005 are i
in Figure 5.3-1 and tabulated in Table 5.3-1.  In its initial phase, the Centralization Al
may create 54 jobs (25 direct, 29 indirect) over a 5-year period beginning in 1995 and con
through the year 1999 to support project planning, engineering design, personnel operation
training, and environmental permitting and compliance.  Construction is expected to begin 
year 2000, requiring a total of 4,351 direct jobs (5,041 indirect jobs).  In that year and
Peak Scenario requires 1,587 construction laborers, while the Average Scenario needs 1,346
There is no operational labor required for this time period.  In 2002, after two years of
construction, the Peak Scenario decreases its construction labor requirements to 928 worke
while the Average Scenario maintains its 1,346 laborers.  Additionally, 300 operational pe
are needed, raising the total of SNF workers to 1,228 for the Peak Scenario and 1,646 for 
Average Scenario.  By 2003, the buildings with three year construction durations have been
completed; therefore, both the Peak and Average Scenario construction labor requirements 
decline to 125 and 157, respectively.  Operation labor requirements remain at 300 workers.
Total SNF labor requirements are 425 workers for the Peak Scenario and 457 for the Average
Scenario.  In 2004, construction labor needs for both scenarios remains at their previous 
but operational personnel increase.  Total SNF labor requirements are 612 workers in the P
Scenario and 644 workers in the Average Scenario.  By 2005, all construction has been comp
and operational personnel have increased to the full staff labor requirement of 800 worker
    The Peak Scenario reaches its maximum construction labor with 1,587 direct jobs (3,426
total jobs created) over a 2-year period from years 2000 through 2001.  The Average Scenar
would have its maximum construction labor with 1.346 direct jobs (2,906 total jobs created
  Figure 5.3-1. Total employment effects, NTS centralization alternative. Table 5.3-1.  So
                 Time period  
Years            1995 - 1999   2000,  2001   2002      2003      2004    2005 +  
                                          Operations  
Direct jobs      25            0             300       300       487     800  
Indirect jobs    29            0             344       344       559     918  
Total jobs       54            0             644       644       1,046   1,718  
                                         Construction  
Direct jobs                                                                
  Peak           0             1,587         928       125       125     0  
  Average        0             1,346         1,346     157       157     0  
Indirect jobs                                                              
  Peak           0             1,839         1,076     145       145     0  
  Average        0             1,560         1,560     182       182     0  
Total jobs                                                                 
  Peak           0             3,426         2,004     270       270     0  
  Average        0             2,906         2,906     339       339     0  
  
                                            Total  
Direct jobs                                                                
  Peak           25            1,587         1,228     425       612     800  



  Average        25            1,346         1,646     457       644     800  
Indirect jobs                                                              
  Peak           29            1,839         1,420     489       704     918  
  Average        29            1,560         1,904     526       741     918  
Total jobs                                                                 
  Peak           54            3,426         2,648     914       1,316   1,718  
  Average        54            2,906         3,550     983       1,385   1,718  
                                        Population Change  
  Peak           91            5,664         (1,084)   (2,379)   547     540  
  Average        91            4,804         896       (3,522)   547     447 
3-year period from years 2000 through 2002.  Operation requirements would be minor until 2
when engineering and administrative services are assumed to be in demand to accommodate 
project requirements.  Ancillary SNF complex operations, such as utilities and research an
development activities, are assumed to begin in 2004, taper off into 2005, and remain rela
constant through 2035.  The maximum total SNF management direct jobs under either 
construction scenario would occur in 2002 with 1,346 construction jobs for the Average Sce
and 300 operation jobs.   Implementation of the Centralization Alternative would increase 
projected average annual rate of growth rate for both regional population and employment f
1995 through 2005 by 0.02 percent. 
    Regional businesses and the work force would benefit from increased competition for 
contract procurement and jobs.  Most of this activity is anticipated to be captured by Cla
County, with a smaller share occurring in Nye County.  However, the impact to the regional
economy represents only a portion of the total economic activity generated by the Centrali
Alternative.  For instance, purchases of specialized materials and technology acquisition 
occur even outside the State of Nevada.  It has been estimated that about 50 percent of to
NTS expenditures occur within the State of Nevada (Nye County Board of Commissioners 1992)
This leakage would result in the associated economic benefits accruing outside of the regi
economy. 
    Most of the population change in the Region of Influence above the baseline forecast w
be due to in-migration of labor and households to support SNF management activity at the N
It is likely that most of the SNF operation work force would be supplied by SNF personnel
relocating from DOE sites where SNF inventories were stored before shipment to the NTS, si
they are familiar with the processes, technologies, and research.  Other demands for opera
jobs not related to SNF management would be accommodated by the regional labor market.  
The regional labor market could accommodate most of the construction requirements, with th
exception of very specialized tasks.  Construction employment in Clark County is twice tha
the national average.  As the population continues to grow, demand on public infrastructur
grows as well.  These projects will result in continued growth in construction activity 
(Las Vegas Review Journal et al. 1993). 
    To assess potential population and housing impacts, an in-migration rate per job was 
estimated using a ratio between projected employment and population figures (Table 4.3-1).
This ratio was applied to the number of total (direct and indirect) jobs created by SNF 
management activities at the NTS, resulting in the total estimated number of persons in-mi
into the Region of Influence per job created (Table 5.3-1).   
    With initial operation in 1995 under the both scenarios (Table 5.3-1) a total of 91 pe
could migrate into the Region of Influence.  The number of persons coming in would be at i
largest for the years 2000 through 2001, (5,664 in-migrants for the Peak Scenario and 4,80
the Average Scenario) the period when construction starts.  In the final phases of constru
people would migrate out of the Region of Influence.  However, the number of in-migrants 
would increase in the years 2004 and 2005, as more of the SNF management operations start.
After 2005, in-migration due to SNF management activities would cease, since SNF managemen
activities would not create any more jobs.   
    Construction of the SNF complex could result in a temporary increase in housing demand
Nye County.  The demand for both the rental market and short-term lodging could increase. 
The demands on housing would fluctuate over time, based on the various construction phases
peak employment levels, the level of local sub-contracting, and any decision by a contract
develop temporary housing arrangements near the job site.  Within Nye County, the communit
of Tonopah and Beatty would probably experience the most impacts related to housing demand
Both communities support fairly large inventories of temporary housing.  While such demand
are favorable for local lodging operators and landlords, they could compete with tourism 
demands (Nye County Board of Commissioners 1992). 
    Overall socioeconomic impacts to Clark County could be absorbed within the projected 
expansion of the county's economy, local infrastructure, public service, and real estate 
development. 



5.3.2 Regionalization Alternative 

    Socioeconomic impacts resulting from the Regionalization Alternative are expected to b
similar to those for the Centralization Alternative.  The construction and operation cycle
each alternative would be the same; therefore, the same issues identified for the Centrali
Alternative would apply.  Labor requirements might be reduced slightly for the Regionaliza
Alternative.  Although the volume of SNF stored would be less for the Regionalization 
Alternative, an economy of scale occurs for both alternatives, so that differences in labo
capital between the two alternatives would be minimized.   

5.3.3 Mitigation Measures 

5.3.3.1 Coordination with Local Jurisdictions. To reduce construction- and operation- 

related impacts, possible coordination with local communities could address potential impa
from increased labor and capital requirements.  The knowledge of the extent and effect of
growth due to SNF management activities could greatly enhance the ability of affected 
jurisdictions to plan effectively.  Effective planning would address changes in levels of 
housing, infrastructure, utilities, transportation, and public services and finances. 

5.3.3.2 Enhance Labor Force Availability. To alleviate potential impacts associated with 

the in-migration of labor, local labor force availability could be increased through vario
employment training and referral systems currently provided by the NTS.  The goal of these
systems would be to reduce the potential for in-migration of labor to support SNF manageme
activities. 

5.4 Cultural Resources 

5.4.1 Centralization Alternative 

    Under the Centralization Alternative, the construction of SNF facilities is not expect
require the disturbance of more than 90 acres (0.36 square kilometer) on the NTS.  There a
known historical, archeological, paleontological, or Native American traditional sites in 
proposed area or its vicinity.  Therefore, no impacts to cultural resources are expected d
ground disturbance, noise, or air emissions during construction and operation of the SNF 
facilities.  Consultation with the Nevada State Historic Preservation Office (SHPO) prior 
project implementation is required under Section 106 of the National Historic Preservation
of 1966.  The SHPO may recommend that further archaeological studies be conducted 
throughout the construction area to verify that there are no archaeological sites subject 
disturbance. 

5.4.2 Regionalization Alternative 

    Under the Regionalization Alternative, the location of the SNF facilities would remain
same but could be reduced in area.  As with the Centralization Alternative, impacts are no
anticipated.        

5.5 Aesthetics and Scenic Resources 

5.5.1 Centralization Alternative 

    The proposed SNF facilities under the Centralization Alternative, when fully construct
and under operation, would consist of a series of industrial buildings set within a securi
on the proposed 90-acre (0.36 square-kilometer) site.  The facility would have the appeara
industrial buildings ranging in height from one to three stories.  The maximum height of t
buildings contained within the site would not exceed 42 feet (13 meters) above ground leve
proposed SNF site is located within a valley over 10 miles (16 kilometers) from U.S. Route
separated by intervening hills and mountains, including Red Mountain, the Spotted Range, t
Specter Range, Hampel Hill and Skull Mountain.  The site would not be visible from areas 



outside the NTS or the Nellis Air Force Base Bombing and Gunnery Range.  Therefore, impact
to aesthetics and scenic resources are not anticipated. 

5.5.2 Regionalization Alternative 

    Under the Regionalization Alternative, proposed SNF facilities could be reduced in are
and intensity of operations from the Centralization Alternative.  Environmental effects to
aesthetics and scenic resources could also be less than that of the Centralization Alterna

5.6 Geologic Resources 

    This section describes any incremental or additional impacts on geology and geologic 
resources that would result from the construction and operation of the new facilities asso
with the storage of SNF at the NTS.  Seismic and volcanic hazards are discussed in Section

5.6.1 Centralization Alternative 

    As discussed in Section 4.6.2, precious metal deposits may exist in certain carbonate 
and volcanic or sedimentary rocks at the NTS.  Figure 4.6-5 shows the proposed SNF site in
relation to these types of geologic terranes as well as to the locations of mining distric
Although the proposed SNF facilities would not be located within a mining district, they w
situated on Tertiary volcanic or sedimentary rocks near volcanic or intrusive centers (the
geologic terrane where small to medium-size precious metal deposits could be developed). 
However, because the NTS would likely remain closed to mining operations, the impact on an
precious metal deposits that might exist at the NTS would not change if the proposed stora
facility were to be sited there. 
    In addition, destruction of unique geologic features are not expected to occur as a re
construction and operation of a new SNF storage facility nor are mass movement and subside
and sediment runoff from land disturbances. 

5.6.2 Regionalization Alternative 

    Impacts to geology and geological resources under the Regionalization Alternative woul
generally be as described for the Centralization Alternative. 

5.7 Air Resources 

    Both radiological and nonradiological air emissions impacts from the proposed SNF faci
are discussed in this section. 

5.7.1 Centralization Alternative 

5.7.1.1 Emissions. 

5.7.1.1.1 Radiological Emissions-There would be no radiological emissions from 

construction of the proposed SNF facilities. 
The total annual airborne radionuclide releases from 
operation of the proposed SNF facilities are provided in Table 5.7-1. 

5.7.1.1.2 Nonradiological Emissions-During construction of the proposed SNF 

facilities, short-term emissions, such as fugitive dust and heavy equipment exhaust emissi
would be temporary and only affect receptors close to construction areas. 
Fugitive dust 
emissions would be minimized by curtailing soil-disturbing activities during high winds.  
operation of the proposed SNF facilities, criteria and hazardous air pollutants would be e
The total annual emissions from all modules associated with the proposed SNF facilities ar
listed in Table 5.7-2. 



5.7.1.2 Air Quality. 

5.7.1.2.1 Radiological-The GENII environmental transport and dose assessment 

model (PNL 1988) was used with 1990 meteorological data from Desert Rock Army Airfield to
determine effective dose equivalents from the radiological emissions listed in Table 5. 
7-1.   A 
population of 15,100 persons was estimated to be within 50 miles (80 kilometers) of the pr
SNF facilities.  It was also assumed that 1995 operations at the NTS would result in the s
baseline radiological emissions as the 1992 operations at the NTS.  The most recent 
comprehensive radiological emissions report at the NTS was based on 1992 operations. 
Table 5.7-1.  Annual airborne radionuclide emission  
source terms for proposed NTS SNF facility operational  
phase.    
Isotope            Release rate (Ci/yr)b,c  
Tritium            7.9 x 10-1  
Carbon-14          1.2 x 100  
Manganese-54       2.2 x 10-8  
Cobalt-60          4.2 x 10-8  
Krypton-85         1.0 x 104  
Strontium-90       3.3 x 10-6  
Yttrium-90         2.0 x 10-6  
Ruthenium-106      1.1 x 10-5  
Antimony-125       3.4 x 10-4  
Iodine-129         1.0 x 10-1  
Cesium-134         6.2 x 10-8  
Cesium-137         4.8 x 10-5  
  
  
a.  Source:  Johnson (1994).  
  
b.  2.0 x 10-6 Ci/yr of Barium-137m, from Wet Storage,  
is not in GENII.  Barium-137m, with a half-life of 2.55  
min, decays to Barium-137, which is stable.  
  
c.  7.5 x 10-8 Ci/yr of Thallium-208, from Wet Storage, is  
not in GENII.  Thallium-208, with a half-life of 3.10  
min, decays to Lead-208, which is stable.  
Table 5.7-2.  Total annual nonradioactive emissions for the SNF storage facility at NTS.  
Criteria pollutants                    Release rate (kg/yr)  
Carbon monoxide                        1.7 x 103  
Particulate matter (PM10)b             1.0 x 10-3  
Nitrogen oxides                        5.5 x 103  
Sulfur dioxide                         1.3 x 102  
Lead                                   5.0 x 10-9  
                                         
Hazardous air pollutants               Release rate (kg/yr)  
Selenium compounds                     1.6 x 10-4  
Mercury compounds                      5.1 x 10-1  
Chlorine                               3.5 x 103  
Hydrogen fluoride                      1.6 x 101  
Cadmium compounds                      2.9 x 10-7  
Cobalt, chrome, antimony, and nickel   2.0 x 10-10  
compounds 
  
  
a.  Source:  Johnson (1994).  
  
b.  All suspended particulate matter is assumed to be PM10.  
    Table 5.7-3 summarizes the sum of the baseline and the incremental contribution from t
proposed SNF facilities to the effective dose equivalents of the maximum site boundary ind
and, collectively, to the population within 50 miles (80 kilometers) of the proposed facil
These combined effective dose equivalents for operation of the proposed SNF facilities wou
less than 1 percent of the National Emissions Standards for Hazardous Air Pollutants (NESH



standard and less than 1 percent of the natural background radiation. 

5.7.1.2.2 Nonradiological-The Industrial Source Complex Short Term air 

dispersion model (EPA 1992) was used with 1990 meteorological data from Desert Rock Army 
Airfield to determine pollutant concentrations resulting from the Centralization Alternati
nonradiological emissions listed in Table 5. 
7-2.  A maximum emissions baseline was established to 
characterize conditions that could result if all sources operated to the maximum extent al
by permit conditions.  It was also assumed that 1995 operations at the NTS would result in
same baseline nonradiological emissions as the 1990 operations at the NTS.  The most recen
comprehensive nonradiological emissions report at the NTS was based on 1990 operations.  T
results of modeling are in Table 5.7-4, where a comparison of the existing DOE site contri
concentration is compared to the existing DOE site contribution concentration plus the pro
SNF contribution.  The increases in pollutant concentrations from operation of the propose
SNF facilities would be negligible in magnitude.  The concentrations of pollutants at the 
with the inclusion of the proposed SNF facilities would remain within regulatory guideline
    The calculated atmospheric maximum concentrations at the site boundary and offsite for
proposed SNF facilities are presented in Table 5.7-5.  The maximum concentrations at the s
boundary reflect exposure to a maximally exposed individual, whereas the maximum onsite 
concentrations reflect exposure to a worker. 

5.7.2 Regionalization Alternative 

    As with the Centralization Alternative, construction of the proposed SNF facilities un
Regionalization Alternative would not result in radiological air emissions, but could resu
minor, temporary emissions of fugitive dust.  These emissions could be slightly less than 
the Centralization Alternative, since the extent of construction disturbance would be less
Table 5.7-3.  Summary of effective dose equivalents to the public from proposed SNF storag
facility plus 1995 baseline operations at NTS.    
                               Maximally exposed           Collective dose to  
                               individual doseb            population within  
                                                           80 km of NTS sources  
Dose                           1.3 x 10-1 mrem per yearc   8.7 x 10-2 person-remd  
NESHAP standard                10 mrem per year            --  
Percentage of NESHAP standard  1.3                         --  
Natural background dose        278 mrem per year           4190 person-rem  
                                                           per year  
Percentage of natural backgroun4.7 x 10-2                  2.1 x 10-3  
dose 
  
  
a.  Effective dose equivalents computed using GENII (PNL 1988).  
  
b.  The maximum boundary dose is to the hypothetical individual who remains in the open  
continuously during the year at the NTS boundary.  
  
c.  The SNF facility contributes 1.2 x 10-1 millirem to this dose.  
  
d.  The SNF facility contributes 8.2 x 10-2 person-rem to this dose.  
Table 5.7-4.  Comparison of baseline concentrations with most stringent applicable regulat
for proposed SNF facility plus current operations.  
Criteria        Averaging   Most stringent   Maximum         Total            Total projec
pollutant       time        regulation or    background      existing         maximum     
                            guidelined       concentration   maximum          concentratio
                            (-g/m3)          (-g/m3)         concentratione   (-g/m3)     
                                                             (-g/m3)  
Carbon dioxide  8-hour      10,000           2,290           2,290            2290.8      
                1-hour      40,000           2,748           2,748b           2754.0      
Nitrogen dioxideAnnual      100              a               b                0.20        
Lead            Calendar         1.5         a               b                3.7 x 10-12 
                quarter  
Particulate mattAnnual      50               a               0.43             0.43        



(PM10)c 
                24-hour     150              78.3            84.9             84.9        
Sulfur dioxide  Annual      80               a               1.1              1.1         
                24-hour     365              39.3            55.2             55.2        
                3-hour      1,300            65.4            170.3            170.3       
                                                                                          
Hazardous air   
pollutants 
Selenium        8-hour      4.8              a               b                2.18 x 10-7 
Mercury         8-hour      0.2              a               b                2.18 x 10-3 
compounds 
Chlorine        8-hour      71.4             a               b                1.52        
compounds 
Hydrogen fluorid8-hour      59.5             a               b                3.70 x 10-3 
Cadmium         8-hour      1.2              a               b                1.81 x 10-9 
compounds 
Cobalt, chromium8-hour      1.2              a               b                5.5 x 10-10 
antimony, and  
nickel compoundsg 
  
  
a.  Not measured.  
  
b.  No sources indicated.  
  
c.  All suspended particulate matter is assumed to be PM10.  
  
d.  Criteria pollutant regulations are National Ambient Air Quality Standards.  Hazardous 
pollutant regulations are Nevada Ambient Air Quality Standards.    
  
e.  Includes background concentration plus existing DOE facilities impact concentration.  
baseline concentration.  
  
f.  Includes background concentration plus existing DOE facilities impact concentration pl
facilities impact concentration.  
  
g.  Individual emission rates were not specified for each of cobalt, chrome, antimony, and
compounds.  Only a total emission rate for all four was provided.  Therefore, the most str
standard for any of the four compounds, 1.2 -g/m3 for cobalt, was used. 
Table 5.7-5.  Calculated annual maximum concentrations for hazardous air pollutants at NTS
onsite and offsite.    
Hazardous air pollutant           Maximum annual          Maximum annual  
                                  average concentration   average concentration  
                                  onsite (-g/m3)          offsite  
Selenium compounds                6.03 x 10-8             1.20 x 10-8  
Mercury compounds                 6.03 x 10-4             1.20 x 10-4  
Chlorine compounds                4.2 x 10-1              8 x 10-2  
Hydrogen fluoride                 1.02 x 10-3             2.04 x 10-4  
Cadmium compounds                 5.01 x 10-10            1.0 x 10-10  
Cobalt, chromium, antimony and    1.50 x 10-10            3.00 x 10-11  
nickel compounds 
Lead                              1.21 x 10-11            2.40 x 10-12  
  
  
a.  All impacts from proposed source only.  No hazardous air pollutant emissions informati
available for existing sources. 
    The same types of radiological and nonradiological air emissions from operation of the
proposed SNF facilities would occur under the Regionalization Alternative as under the 
Centralization Alternative.  However, the magnitudes could be lower.  As with the Centrali
Alternative, the combined dose equivalents from the operation of the proposed SNF faciliti
would be less than 1 percent of the NESHAP and less than 1 percent of the natural backgrou
radiation.  The concentrations of non-radiological air emissions from the operation of the
proposed SNF facilities under this alternative would remain within all applicable regulato
guidelines (EPA 1992; PNL 1988). 



5.8 Water Resources 

    Construction and operation of the SNF modules could affect surface and groundwater 
resources.  Potential environmental impacts to surface water and groundwater resources dur
construction include depletion of groundwater supplies, floodplain encroachment, and surfa
water sedimentation from erosion runoff occurring after land clearing.  Potential normal 
operational impacts could include depletion of groundwater supplies and diminished surface
water and/or groundwater quality resulting from wastewater discharges from normal operatio

5.8.1 Centralization Alternative 

    Separate discussions are provided for surface water quantity, surface water quality, 
groundwater quantity and groundwater quality. 

5.8.1.1 Surface Water Quantity. Existing activities on the NTS derive their water supply 

from groundwater sources, and the same would be true for construction and operation of the
proposed SNF facilities.  Therefore, construction and operation of the proposed SNF facili
would have no impact on surface water availability in the region.  In addition, under norm
operating conditions, there would be no wastewater discharges to Area 5 watercourses which
could affect surface water flow characteristics.  
    Stormwater runoff associated with construction and operation of the proposed SNF facil
is expected to have a negligible impact on surface water quantity.  During construction, s
stormwater management techniques would be employed to attenuate runoff.  The impact of 
stormwater runoff on the ephemeral character of Area 5 watercourses during operation of th
SNF facilities is also expected to be negligible.  A site drainage and stormwater manageme
system consisting of a perimeter drainage ditches and a retention pond would be included a
of the SNF facilities (Johnson 1994).  This system would provide for control of runoff and
erosion, which otherwise could affect Area 5 watercourses or the SNF facilities. 
    As discussed in Section 4.8.1, analyses of available data indicate that the areas enco
by the proposed SNF facility may lie in flood Zone X (100-year flood zone with depths less
1 foot [0.30 meter]) and/or Zone AO (100-year flood zone with depths between 1 and 3 feet
[0.30 and 0.9 meter]) associated with the Halfpint Alluvial Fan.  Accordingly, the SNF fac
would have to be located and constructed to minimize floodplain impacts and to avoid 
floodplains to the maximum extent possible, as required by Executive Order 11988 (Floodpla
Management) and DOE Orders.  Site-specific surveys would be performed to determine locatio
of flooding elevations more accurately.  

5.8.1.2 Surface Water Quality. The proposed SNF facility in the northeast portion of 

Area 5 is not served by the NTS sanitary sewer system.  A number of NTS facilities have se
contained sanitary sewer systems.  The nearby Radioactive Waste Management Site does have 
own septic tank and leach field system to dispose of sanitary wastewater (DOE/NV 1993a).  
proposed SNF facilities would have a sanitary sewer system comprised of a sewage treatment
facility equipped with a sewage treatment and ejection pump system with a programmable 
controller and software.  A pressurized sanitary sewer line would be provided to run to a 
lagoon at the facility (Johnson 1994).  This system would be adequate to accommodate the 
estimated 9,863 gallons (37,335 liters) per day of sanitary wastewater generated by the SN
facilities and personnel.  This system would be operated in accordance with State of Nevad
permitting requirements.   
    The proposed SNF facilities are designed to generate no liquid releases of wastewater 
hazardous chemicals or radiological characteristics related to SNF management operations. 
These facilities would be constructed using state-of-the art technologies including second
containment, and leak detection and water balance monitoring equipment.  The normal 
operation of the proposed SNF facilities is not expected to affect the quality of any surf
on or near the NTS. 
    During construction, 90 acres (0.36 square kilometer) would be disturbed, all of it in
previously undisturbed areas.  This would create the potential for increased sediment runo
dry washes and shallow drainages or to spread out overland as a result of sheetflow.  Howe
sediment runoff from construction activities would be controlled by implementing soil eros
control measures, which would result in negligible effects to surface water quality. 
    In addition, as stated in Section 4.8.1, existing onsite contaminants may be transport



dispersed beyond the facility boundary during flooding (USAF et al. 1991).  Therefore, the
potential exists for some incremental transportation and dispersion of any additional 
contaminants that might result from the construction or operation of the SNF facilities.  
this potential cannot be determined without additional studies, any additional contaminati
would be unlikely, due to the design of the containment structures and leak detection syst
the SNF facilities. 

5.8.1.3 Groundwater Quantity. Operation of the SNF facilities would require 

approximately 9,863 gallons (37,335 liters) per day.  This translates to an additional 3,6
gallons (13,627 cubic meters) of water used at the NTS per year.  It is assumed that the w
demand of the SNF facilities would be supplied via the existing NTS Area 5 supply wells an
water distribution system.  If this scenario should be demonstrated to be infeasible or im
a water supply and distribution system consisting of two 8-inch-diameter wells supplying t
250,000-gallon (946,333-liter) aboveground storage tanks would be constructed to service t
facility complex (Johnson 1994). 
    Water withdrawals to support the proposed SNF facilities would likely be from the 
Frenchman Flat hydrographic area of the Ash Meadows Subbasin.  In 1993, 176 million gallon
(666,000 cubic meters) of groundwater was withdrawn by DOE from the Frenchman Flat 
hydrographic area.  An additional 3.6 million gallons (14,000) cubic meters) per year woul
required for SNF operations.  The recharge due to precipitation in the Frenchman Flat 
hydrographic area was estimated to be 32.6 million gallons (123,000 cubic meters) (Rush 19
This recharge estimate was exceeded for more than thirty years with no decline in static w
levels (DOE 1988b).  Accurate measurement of static water levels are, however, precluded b
numerous conditions on the NTS (Winograd 1970).  More detailed analyses of perennial yield
and total water withdrawal from the hydrographic area would be required if the NTS were 
chosen as a site for SNF management facilities, but because the estimated perennial yield 
been exceeded for more than thirty years with no measurable decline in static water levels
likely that increased water use for the SNF Management Facility could be sustained. 
    Because of hydrogeologic complexities, a regional groundwater flow at the NTS is not 
constrained by the hydrographic basins which are defined by local topography 
(USAF et al. 1991).  Therefore any potential groundwater overdrafts in the Frenchman Flat
hydrographic area indicated by previous yield estimates are likely made up by untapped 
groundwater from neighboring hydrographic areas.  Localized impacts could occur if the 
perennial yield of Frenchman Flat hydrographic area is exceeded.  Potential impacts includ
depletion of water stored locally in the regional aquifer, removal of that groundwater fro
potential uses, and the potential modification of the rate and direction of contaminant mi
resulting from underground nuclear testing.  The complex issues of groundwater contaminati
and use are being addressed in the Resource Management Plan being prepared in conjunction
with the NTS site-wide EIS. 
    The vast majority of groundwater not withdrawn from the Frenchman Flat hydrographic 
area, and the Ash Meadows Subbasin as a whole, is discharged at Ash Meadows.  Using 1993 
water withdrawal data, NTS annual withdrawal from the Ash Meadows Subbasin would only 
increase by 1% or 3.6 million gallons (14,000 cubic meters) to approximately 370 million g
(1.4 million cubic meters) if the proposed SNF facilities were sited on NTS.  This increas
withdrawal would have little impact on the subbasin as a whole as its perennial yield is e
to be 12 to 18 billion gallons (46 to 68 million cubic meters) (DOE 1988b; USAF et al. 199
Water from the groundwater systems which pass beneath the NTS annually discharge 
approximately 8.8 billion gallons (33 million cubic meters) to the deserts southwest of th
(DOE/NV 1993b).  Annual groundwater withdrawal for SNF operations would amount to 0.04 
percent of this discharge.  No impacts to down-gradient users and discharge areas would be
expected due to the small volume of water required and the vast amount of water in the reg
groundwater system. 
    Dewatering is not expected to be necessary to construct the SNF facility complex, due 
the relatively great depth to groundwater across the NTS.  Although perched water table 
conditions at depths of 70 feet (21 meters) have been reported for Frenchman Flat, all 
excavation activities are expected to occur in the vadose zone.  Consequently, there would
effect on groundwater quantity due to construction dewatering of wastewater with hazardous
chemical or radiological characteristics related to SNF management activities.  

5.8.1.4 Groundwater Quality. As previously mentioned, the proposed SNF facilities are 

designed to have no liquid release to the environment.  However, for the purpose of this w
resource analysis, a conservative release scenario was evaluated to identify the potential



environmental consequences of a liquid release to the environment under normal operating 
conditions.  The release scenario was evaluated for information purposes only, as no norma
operating releases are planned for the proposed facility.  The scenario consisted of a max
potential liquid release to the environment under normal operating conditions such as an 
undetected secondary containment failure or piping leak.  The scenario was evaluated using
conservative estimates of the sensitivity of actual leak detection systems and operational
term data from similarly functioning facilities at the Idaho National Engineering Laborato
(INEL).  The conservative estimates for the hypothetical release included a point release 
5 gallons (19 liters) per day to the environment over the course of 1 month.  The release 
and durations were considerably greater than existing leak detection system sensitivities,
surveillance activities, and radiological surveys.  Source terms were derived at the 95 pe
confidence level from 8 years of operational data at the INEL Fluorinel and Storage Facili
the Idaho Chemical Processing Plant. 
    The point source release as described above has been conservatively assumed to occur a
depth of 40 feet (12 meters) below land surface (the bottom of the Wet Storage Basin for t
Receiving/Canning Facility).  As detailed in Section 4.8.2, this is well within the vadose
underlying Area 5 at Frenchman Flat.  Vertical flow in the uppermost portions of the vados
zone at Area 5 is generally upward toward the surface, due to an extremely high 
evapotranspiration rate relative to precipitation.  Site characterization data for Area 5 
that the vertical flow direction in the vadose zone is upward from 0 to 75 meters (0 to 25
below land surface.  In the next interval (75 to 180 meters [250 to 600 feet]), a downward
rate of 3 meters/1,000 years (10 feet/1,000 years) has been calculated.  At a depth of 180
meters (600 to 800 feet), a zone of equilibrium is present above the water table (a zone o
vertical movement).  These data, combined with the relatively extensive depth to the water
(244 meters [800 feet]) and extreme travel times to the water table, indicate that the rel
described above would be highly unlikely to reach the saturated zone.  The release would l
remain indefinitely in the vadose zone beneath the proposed SNF facilities, where it would
present a persistent source of contamination but would not affect groundwater quality. 

5.8.2 Regionalization Alternative 

    Potential impacts to surface water and groundwater from construction and operation of 
proposed SNF facilities under the Regionalization Alternative would generally be as descri
the Centralization Alternative.  However, the quantity of groundwater withdrawn to support
operation of the proposed facilities could be less. 

5.9 Ecological Resources 

    The Centralization and Regionalization Alternatives could potentially affect ecologica
resources primarily through the alteration or loss of habitat.  Potential impacts to terre
aquatic resources and threatened and endangered species are described below for both 
alternatives. 
    Radiation doses received by terrestrial biota from waste management activities would b
expected to be similar to those received by humans.  Although guidelines have not been 
established for acceptance limits for radiation exposure to species other than humans, it 
generally agreed that the limits established for humans are also conservative for other sp
(NRC 1979).  Evidence indicates that no other living organisms have been identified that a
likely to be substantially more radiosensitive than humans (Casarett 1968; National Academ
Sciences 1972).  Additionally, work areas where potential radiation exposure is high and 
monitored site workers utilize protective equipment, have controlled access measures which
entry by biota.  Thus, so long as exposure limits protective of humans are not exceeded, n
substantial radiological impact on populations of biota would be expected as a result of w
management activities at the proposed SNF facility. 

5.9.1 Centralization Alternative 

    Under this alternative, 90 acres (0.36 square kilometer) of the creosote bush plant 
community would be disturbed during construction.  The area disturbed would include 
construction laydown areas, grading, and new buildings.  In addition, disturbance would be
expected along access roads and other rights of way which have not been included in the 90
acres.  This plant community is common to the southern portion of NTS.  To obviate any imp
to this plant community, ground-disturbing activities would be kept to a minimum.  This wo



also serve to reduce the number of non-native species, such as Russian thistle, to the are
However, non-native species would probably become established in some areas, for example,
along the access road. 
    Impacts to wildlife would occur as a direct result of habitat loss and/or an indirect 
increased human presence.  There could be a decrease in the number of small mammals and 
reptiles during the construction period due to ground-disturbing activities.  More mobile 
species would be able to move to other areas on the NTS during construction.  Depending up
the carrying capacity of these areas, there could be increased competition for food and wa
resources.  After construction activities are complete, it is expected that species which 
developed areas would become established. 
    Impacts to birds protected under the Migratory Bird Treaty Act are expected to be mini
during construction, since there are no water sources at the proposed site.  However, surv
prior to construction may be required by the U.S. Fish and Wildlife Service.  During opera
there may be an increase in migratory birds utilizing the area due to the increase in wate
sources. 
    There would be no impact on wetlands or aquatic habitats due to the construction of th
facility because these habitats do not exist in the area.  The operation of the proposed S
facilities would increase water sources for wildlife species due to retention ponds and a 
lagoon area.  This could bring an increase in species, especially migratory birds, seeking
habitats.  The addition of new species to the area would impact upon the general ecology b
increasing diversity of species.  Since these areas would be within fenced enclosures, it 
expected that the larger mammals would be unable to directly utilize these water sources.
    Noise and activity associated with construction would be expected to have short-term e
on most wildlife.  Studies on the effects of noise on wildlife have shown varying response
different species.  Responses include becoming frightened and running away, altering migra
or breeding patterns, changing home ranges (often decreasing them), or adapting to the noi
and activity (EPA 1980).  These effects would continue indefinitely during the operating l
the proposed SNF facilities. 
    Potential impacts to threatened and endangered species would be the direct result of 
increased human presence and the loss or alteration of habitat.  Any Federal Candidate or
state-protected species on the site would result in further consultation with the U.S. Fis
Wildlife Service and the Nevada State Forester.  Mitigation plans would be developed in 
cooperation with the appropriate agencies if any of these species were identified on the p
site. 
    Although positive identification of most of the species listed on Table 4.9-1 has not 
during prior studies, the addition of water sources to the area could increase the suitabi
habitat for some endangered, threatened, or candidate bird species.  These might include b
prey (bald eagle, peregrine falcon, ferruginous hawk, and golden eagle), and species which
inhabit water areas such as shorebirds (mountain plover, western least bittern, western sn
plover, and white faced ibis).  An increase in loggerhead shrikes may occur due to the fen
that would be erected around the facility and would serve as posts for this bird.   
    The project area is located within the range of the desert tortoise, a federally liste
threatened species.  Recent pre-activity surveys for other nearby projects have not identi
desert tortoise in the general area of the project site.   However, a pre-activity survey 
project would be needed to determine the presence or absence of the desert tortoise and ot
species of concern.  If present, the desert tortoise could be impacted during construction
proposed SNF facilities due to increased vehicular traffic, construction of trenches for u
and other temporary construction excavations.  Prior to and during construction activities
of the areas and removal of tortoises within the fence would decrease the potential to bri
to the desert tortoise.  All activities with this species must be completed by a qualified

5.9.2 Regionalization Alternative 

    Impacts under this alternative are expected to be generally the same as under the 
Centralization Alternative.  The major difference between the two is the total area to be
disturbed.  The Regionalization Alternative is expected to involve construction of fewer b
and, therefore, to require disturbance of less land. 

5.10 Noise 

    As discussed in Section 4.10, noises generated on the NTS do not propagate offsite at 
that impact the general population.  Thus, the NTS noise impacts for both the Centralizati
Regionalization Alternatives would be limited to those resulting from the transportation o



personnel and materials to and from the site, which affect the nearby communities, and tho
resulting from onsite sources which may affect some wildlife near these sources.  The effe
noise on wildlife near SNF management facilities under the Centralization or Regionalizati
Alternatives would be addressed in a project-specific environmental assessment.   
    The transportation noises are a function of the size of the work force (e.g., an incre
work force would result in increased employee traffic and corresponding increases in deliv
truck and rail, and a decreased work force would result in decreased employee traffic and
corresponding decreases in deliveries).  The analysis of traffic noise took into account n
the major roadway which provides access to the NTS.  Vehicles used to transport employees 
personnel on roadways would be the principal sources of community noise impacts near the N
from the Centralization and Regionalization Alternatives. 
    This analysis used the day-night average sound level to assess community noise, as sug
by the U.S. Environmental Protection Agency (EPA 1982, 1974) and the Federal Interagency 
Committee on Noise (FICON 1992).  The change in the day-night average sound level from the
baseline noise level for each alternative was estimated based on the projected change in 
employment and traffic levels from the baseline levels.  The baseline is comparable to cur
activity at the NTS for 1993.  The combination of construction and operation employment wa
considered.  The traffic noise analysis considered U.S. Route 95, which employees use to a
the NTS from Las Vegas.  Changes in noise level below 3 decibels would not be expected to
result in a change in community reaction (FICON 1992). 

5.10.1 Centralization Alternative 

    Under the Centralization Alternative, the projected NTS work force would increase by 
about 48 percent of existing onsite employment in the years 2000 to 2002, the peak constru
period, and decrease thereafter (Section 5.3).  There would be a corresponding increase in
private vehicle, and bus trips.  The day-night average sound level at 50 feet (15 meters) 
U.S. Route 95 would be expected to increase by about 1 decibel.  No change is expected in 
community reaction to noise along this route.  No mitigation efforts are necessary. 

5.10.2 Regionalization Alternative 

    Under the Regionalization Alternative, traffic noise impacts would be the same as for 
Centralization Alternative. 

5.11 Traffic and Transportation 

    The proposed SNF management activities would involve a small increase in the number of
employees commuting to the NTS and the transportation of SNF and hazardous chemicals on th
NTS.  This section summarizes potential transportation impacts due to the proposed SNF 
facilities on the NTS. 

5.11.1 Centralization Alternative 

5.11.1.1 Levels of Service. Levels of service were calculated for construction and 

operation of the SNF facility at the NTS.  The maximum reasonably foreseeable scenario for
construction and operations occurs when the combined number of employees and population ar
at their highest.  This would occur in 2001, when there would be 3,426 employees and a 
projected baseline population in the Region of Influence of 1,209,316.  The Region of Infl
includes Nye and Clark counties.  Direct employees associated with the proposed SNF facili
generate direct trips in the Region of Influence.  These trips are distributed to the Regi
Influence road network according to percentages based on a traffic flow between the site a
where employees historically have lived.  Increases in baseline population and indirect si
employees generate indirect trips in the Region of Influence.  These trips are distributed
on the current average daily traffic per present population in the region of influence for
segment.  Direct and indirect average daily traffic are added and a new level of service i
determined.  Construction and operation employees contribute little to the future traffic 
they represent such a small percentage of the Region of Influence population growth. 
    None of the future baseline levels of service would change due to SNF-related impacts.



5.11.1.2 Rail Transportation. The generic facility design would require rail access for 

Naval fuel delivery.  The rail spur would most likely be built from the Union Pacific line
approximately 50 miles (80 kilometers) east of the NTS.  Impacts from construction and 
operation of the rail spur would be evaluated in detail if the site were selected for the 
facility.   

5.11.1.3 Transportation Impacts of Hazardous Chemicals. It is assumed that the 

hazardous chemicals required and hazardous waste generated by the proposed SNF facility 
operation would be transported by truck.  The onsite transportation impacts for these haza
chemicals and wastes shipments are calculated based on the assumptions that they do not ha
any incident free impacts, the material would not leak during transport, only risk is due 
fatalities, and the material spill of entire contents is bound by the risk evaluated for t
Expended Core Facility, considered under facility accidents. 
    The total distance for onsite shipment of these hazardous chemicals is assumed to be t
maximum site boundary distance from the proposed SNF facility to the nearest highway.  Bas
on the unit risk factor (Cashwell et. al. 1986), occupational and non-occupational fatalit
considering a rural setting the onsite transportation risks are calculated, assuming 10 an
shipments.   
    The maximum one-way distance from the site to the NTS gate by which trucks would 
deliver hazardous wastes is 20 miles (32 kilometers).  Based on 1.5 x 10-8 accident occupa
fatalities per kilometer per shipment, 4.0 x 10-4 accident occupational fatalities are est
a 40-year period.  Based on 5.3 x 10-8 accident non-occupational fatalities per kilometer 
shipment 1.4 x 10-3 accident non-occupational fatalities are estimated over a 40-year peri

5.11.1.4 Transportation Impacts of Radioactive SNF. The definition of offsite 

transportation include transportation of radioactive material from the shipping facility t
storage facility at the receiving site; therefore, local transportation does not separatel
the onsite transportation impacts due to radioactive material shipment.   

5.11.2 Regionalization Alternative 

    The impacts due to the Regionalization Alternative would be less than those described 
the Centralization Alternative due to the smaller size of the facility and the smaller amo
waste expected. 

5.12 Occupational and Public Health and Safety 

    The Waste Minimization and Pollution Prevention Awareness Plan at the NTS would be 
implemented within the SNF Management Program.  While more chemicals per year would be 
used, health impacts to the public would continue to be minimal as a result of administrat
design controls to minimize releases of radioactive and chemical pollutants to the environ
and to achieve compliance with permit requirements and applicable standards.  Workers woul
continue to be protected from hazards specific to the workplace through appropriate traini
protective equipment, monitoring, management controls, and occupational standards that wou
limit atmospheric and drinking water concentrations of potentially hazardous chemicals as 
limit radiation exposures.  This would include protection from wastes generated from the 
increased use of the chemicals needed to accommodate spent fuel storage and from radioacti
associated with this storage.  The NTS Emergency Preparedness Plan would continue to opera
as designed to minimize or mitigate the impact of any emergency upon the health and safety
employees and the public. 
    Health effects from radiation are presented here as the risk of fatal cancer.  This ri
the ratio of their health risk estimator (risk of fatal cancer per rem of exposure).  The 
this estimator for exposures to the public is 5.0 x 10-4 for fatal cancers.  The correspon
estimator for exposures to workers is 4.0 x 10-4. 

5.12.1 Centralization Alternative 

    This section evaluates the impacts to human health resulting from both contaminated ai



emissions and direct exposures associated with the proposed SNF facility under the 
Centralization Alternative.  Pathways assessed include inhalation of air, ingestion of foo
submersion in plumes, and direct exposure. 

5.12.1.1 Radiological Doses. Releases of additional radionuclides to the environment 

from operations at the proposed SNF facilities are summarized in Table 5.7-1.  The annual
committed doses to the public resulting from the proposed SNF facilities plus baseline ope
in 1995 are provided in Table 5.7-3.  The doses would be approximately 1 percent of the mo
restrictive health standard, and less than 0.1 percent of the natural background radiation
dose to the maximally exposed member of the public is assumed to remain constant over the
40-year operational lifetime of the SNF; the population dose would increase slightly (less
3 percent) due to population growth during this 40-year period. 
    Doses to SNF facility workers are assumed to be similar to those presently received by
major DOE facility Waste Processing/Management personnel.  Based on data for the years 198
through 1991 for the Hanford Site, INEL and the Savannah River Site (SRS) (DOE 1992), it i
estimated that the average dose to a worker from annual SNF operations at the NTS would be
approximately 40 millirem and the maximum dose would be about 3,000 millirem.  Assuming th
800 persons were involved at the peak of these operations, the total worker dose from annu
SNF operations would be approximately 32 person-rem.  Adding the baseline contribution, th
total dose to all workers at the NTS would be about 36 person-rem. 

5.12.1.2 Nonradiological Doses. Releases of additional nonradiological airborne 

pollutants from operations at the proposed SNF facilities are summarized in Table 5.7-2.  
concentrations from these releases have been calculated and are presented in Tables 5.7-4 
5.7-5. 

5.12.1.3 Radiological Health Effects. The fatal cancer risk to the most exposed member 

of the public due to operation of the proposed SNF facilities would be 5.9 x 10-8.  The fa
cancer risk to the most exposed member of the public due to operation of the proposed SNF
facilities plus baseline operations (1995 levels) would be 6.5 x 10, over 40 years (estima
storage duration), the risk to this individual would be approximately 2.6 x 10-6.  The est
number of fatal cancers to the population within 80 kilometers (50 miles) of the proposed 
would be 4.4 x 10-5 for the operation of SNF facilities plus baseline operations and 4.1 x
the operation of the SNF facilities without baseline operations.  The number of increased 
cancers from total NTS operations to the public during the estimate storage duration of th
would be approximately 1.8 x 10-3.   The number of fatal cancers from all causes that woul
normally be expected to occur during this same time period to the 80-kilometer population 
1,500. 
    The calculation of the number of health effects to SNF workers from annual operations 
based on somewhat lower risk estimators than for the general public.  The estimators are l
as the result of different age distributions among workers and members of the public.  The
of fatal cancer to the average worker is estimated to be 1.6 x 10-5.  The corresponding ri
maximally exposed worker is estimated to be 1.2 x 10-3.  An excess of 0.013 fatal cancer a
all SNF facility workers is projected from peak annual operations.  It is projected that e
to radiation over the lifetime of SNF operations could result in an excess of 0.40 fatal c
among these workers and an increased risk of 6.4 x 10-4 to an individual worker who is pre
over this time period.  The risks and numbers of excess fatal cancers, both from annual an
lifetime operations, would be increased by about 15 percent if the impacts to workers asso
with baseline activities (Section 4.12.2.1) were included.  The health effects due to radi
doses to a noninvolved worker, i.e., an NTS worker involved in activities other than SNF, 
be on the order of 1 percent of the occupational exposure to an SNF worker, based on analy
for the SRS and INEL sites.   

5.12.1.4 Nonradiological Health Effects. As indicated in Table 5.7-4, the concentrations 

of all measured nonradiological pollutants at the NTS together with the inclusion of the P
Action would remain well within the health-based regulatory guidelines.  The increases in
pollutant concentrations from the Proposed Action would be negligible, compared to the exi
baseline concentration; no adverse health effects from these pollutants would be anticipat
    The calculated maximum atmospheric concentrations of hazardous chemicals at the site 



boundary and onsite for the proposed action are presented in Table 5.7-5.  The maximum 
concentrations at the site boundary are used to evaluate an exposure to a maximally expose
individual, whereas the maximum onsite concentrations could result in an exposure to a wor
Of the potential hazardous chemicals identified for the proposed action, cadmium, nickel a
chromium VI (chrome) are carcinogens for which a total cancer risk was calculated.  The 
remaining seven chemicals are noncarcinogens for which a hazard index was calculated.  A 
hazard index value greater than 1 indicates a potential for adverse health effects. 
    Based on the maximum hazardous chemical concentrations at the site boundary, the lifet
fatal cancer risk and the hazard index to the maximally exposed member of the public would
only 5.4 x 10-13 and 2.5 x 10-3, respectively.  Based on the maximum concentrations onsite
lifetime fatal cancer risk and hazard index to a worker would be only 2.7 x 10-12 and 1.3 
respectively.  This indicates that there would be virtually no health impacts from nonradi
releases.   

5.12.1.5 Industrial Safety. The measures of impacts for workplace hazards used in this 

analysis are (1) total reportable injuries and illnesses and (2) non-exposure-related fata
the work place. 
    Based on hazard rates for personnel of DOE and its contractors, it is estimated that 2
injuries and illnesses would be reported and 0.48 fatality would occur from all SNF constr
activities.  It is further estimated that 807 injuries and illnesses would be reported and
fatality would occur among SNF workers during lifetime operations. 

5.12.2 Regionalization Alternative 

    Under the Regionalization Alternative, the radiological and nonradiological doses from
operation of the proposed SNF facilities at the NTS could generally be lower than those 
described under the centralization alternative.  Any corresponding health effects may also
decrease. 

5.13 Utilities and Energy 

    Direct changes in utility demand as a result of the Centralization and Regionalization
Alternatives were compared, depending on available data, against either projected 1995 dem
or the peak usage for the years 1988 through 1992 for each utility resource.  Since utilit
NTS is projected to decrease, this comparison is conservative.  Impacts to provision of a 
are considered to occur if the demand for a utility is equal to or exceeds the available c
within the designated Region of Influence.  For the purpose of analysis, the Region of Inf
for each resource is defined as the area served by the utility provider responsible for me
service demands of the NTS. 

5.13.1 Centralization Alternative 

5.13.1.1 Water Consumption. For the Centralization Alternative, approximately 

0.43 liter per second (6.85 gallons per minute) of water would be required to operate the
modules within the facility (Harr 1994).  The 14 active wells had a capacity of 387 liters
second (6,139 gallons per minute) in 1993 (DOE/NV 1993a).  The SNF facilities would requir
0.1 percent of this amount.  NTS wells would operate at 35 percent of total capacity, when
1989 peak water usage of 134 liters per second (2,125 gallons per minute) was combined wit
SNF facility requirements. 
    The active wells at Area 5 have a capacity of 38 liters per second (595 gallons per mi
(DOE/NV 1994c).  The SNF facilities under the Centralization Alternative would require 
1 percent of this amount.  Water usage in Area 5 would increase to approximately 33 percen
the pump yield if the 1993 water usage of 12 liters per second (191 gallons per minute) fo
Area 5 is combined with the SNF facility requirements under the Centralization Alternative

5.13.1.2 Electrical Consumption. Under the Centralization Alternative, the SNF 

facilities would require approximately 23,000 megawatt hours of electricity per year, or 
approximately 2.63 megavolt-amperes average demand (Harr 1994).  The annual consumption of



electricity of the SNF facilities would be approximately 12 percent of the 1995 annual 
consumption of electricity at NTS.  The average electric demand of the SNF facilities woul
represent 6 to 7 percent of the projected 1995 peak electrical capacity of NTS.  The avera
electric demand of the SNF facilities, combined with the peak electric demand of 
39.5 megavolt-amperes, would utilize 94 to 105 percent of the transmission lines' current 
The 2.63 megavolt-amperes required for the SNF facility represents approximately 61 percen
the operating capacity of the substation at Area 5.  The energy requirements of the SNF fa
under the Centralization Alternative combined with the 1993 electric demand on the Frenchm
Flat substation would utilize 63 percent of the substation capacity.  It might be necessar
construct additional transmission lines or another substation to support the SNF facilitie

5.13.1.3 Fuel Consumption. Energy requirements for the SNF facilities under the 

Centralization Alternative were calculated assuming electrical power purchased from a util
the primary source of energy; however, fossil fuels may be used to power backup generators
during construction activities.  The amount of fuel that would be required for these opera
would have little effect on fossil fuel usage at the NTS site. 

5.13.1.4 Wastewater Disposal. Under the Centralization Alternative, approximately 

0.43 liter per second (6.85 gallons per minute) of wastewater would be generated (Harr 199
Currently, Area 5 has no wastewater facilities.  A sewage treatment facility would need to
constructed for the SNF facilities under the Centralization Alternative. 

5.13.2 Regionalization Alternative 

    The proposed SNF facilities under the Regionalization Alternative could consume less 
water, electricity, and fuel than under the Centralization Alternative.  Less wastewater m
be generated; however, a sewage treatment facility would still need to be constructed. 

5.14 Materials and Waste Management 

    Operation of the proposed SNF facilities would contribute transuranic, solid low-level
sanitary waste as a consequence of transport, receipt, unloading, handling, and storage at
NTS.  Under the SNF program, sources of potential contaminants would continue to be limite
to construction support and site operation activities. 
    SNF storage activities would require the use of chemicals, and the majority of these w
be expected to eventually become waste.  Provisions would have to be made for the storage 
the chemical raw materials used within the SNF complex as well as the waste material resul
from use.  It was conservatively assumed that all chemical raw materials used by SNF would
become hazardous wastes.  Table 5.14-1 presents the estimated waste generation by waste 
classification for each of the two alternatives (Centralization and Regionalization) and b
the two options (wet storage and dry storage). 

5.14.1 Centralization Alternative 

    The Centralization Alternative would generate the greatest amount of waste from the SN
complex, since it is the alternative that contributes the larger amount of spent nuclear f
stored.  On an annual basis, the amount of waste generated by the SNF complex for this 
alternative would generally be greater than under the Regionalization Alternative.  The ha
capacity of the SNF complex is the factor that determines the amount of waste generation. 
Table 5.14-1.  Ten-year cumulative estimated waste generation for SNF alternatives at the 
NTS (m3).  
Time Period             1995-2004    2005-2014    2015-2024    2025-2034  
                                    Centralization Alternative  
                                         Wet Storage Option  
Transuranic waste       160          160          160          160  
Low-level waste         1,950        1,950        1,950        1,950  
Hazardous waste         7.4 x 101    7.4 x101     7.4 x 101    7.4 x 101  
Sanitary waste          1.2 x 105    1.2 x 105    1.2 x 105    1.2 x 105  
                                         Dry Storage Option  



Low-level waste         76           76           76           76  
Sanitary waste          1.9 x 104    1.9 x 104    1.9 x 104    1.9 x 104  
                                    Regionalization Alternative  
                                         Wet Storage Option  
Transuranic waste       <160         <160         <160         <160  
Low-level waste         <1,950       <1,950       <1,950       <1,950  
Hazardous               <7.4 x 101   <7.4 x 101   <7.4 x 101   <7.4 x 101  
Sanitary waste          <1.2 x 105   <1.2 x 105   <1.2 x 105   <1.2 x 105  
                                         Dry Storage Option  
Low-level waste         <76          <76          <76          <76  
Sanitary waste          <1.9 x 104   <1.9 x 104   <1.9 x 104   <1.9 x 104  
                                                                 
Source:  Harr (1994).                               

5.14.1.1 Wet Storage Option. 

5.14.1.1.1 Transuranic Waste-A small quantity (16 cubic meters, or 20. 

9 cubic 
yards) of transuranic waste would be generated per year due to the recovery and purificati
transuranic products from the wet storage option (Harr 1994).  Placement of this waste int
transuranic waste storage cell would have minimal impact on the current transuranic waste
management at the NTS. 

5.14.1.1.2 Low-Level Waste-The wet storage option would contribute liquid low- 

level waste as a result of its interim storage in water. 
This underwater storage would require 
filtered and deionized water to prevent possible corrosion problems with fuel elements and
storage hardware; further waste would be generated from deionizer resin regeneration, filt
backflushing, and chemical cleaning of the filter.  An estimated 195 cubic meters (255 cub
yards) per year of low-level waste would be generated due to operation of the wet storage
facility.  Placement of this waste into the Radioactive Waste Management Site would be a v
option (see subsection 4.15.3).  This quantity of low-level waste represents a minimal imp
the management of low-level waste at the NTS. 

5.14.1.1.3 Hazardous Waste-Installation of the SNF complex would require 

additional management of hazardous wastes, including the placement of satellite storage ar
within the SNF complex and more frequent offsite  shipments of hazardous waste. 
An evaluation 
of the impact that the additional hazardous wastes generated by the wet storage option wou
conducted as part of the required National Environmental Policy Act evaluation. 
    Additional hazardous waste accumulated would be transferred to the Hazardous Waste 
Accumulation Site, collected, and removed to an offsite EPA-permitted treatment, storage, 
disposal facility.  The potential for hazardous waste to adversely affect the environment 
result of an accidental spill would be limited due to the great depth to groundwater and t
climate, thereby minimizing the likelihood of migration of surface and shallow subsurface
contamination.  Similarly, any leaks from new underground or aboveground storage tanks wou
have limited potential to affect the environment (DOE/NV 1992c). 
    It is estimated that the wet storage option would generate approximately 7.4 cubic met
(9.7 cubic yards) of hazardous waste annually.  This quantity of hazardous waste represent
minimal impact to the management of hazardous wastes at the NTS. 

5.14.1.1.4 Sanitary Waste-The SNF wet storage option would generate 

approximately 1. 
2 x 104 cubic meters (15,696 cubic yards) of sanitary waste annually.  This 
quantity of sanitary waste would double the current sanitary waste disposal quantity at th
This would require construction of additional septic/leach field capacity and/or additiona
lagoon capacity, creating the need for additional land area for sanitary waste disposal. 



5.14.1.2 Dry Storage Option. Unless a hazardous material were added to the fuel at the 

point of origination, hazardous material or mixed hazardous wastes would not be expected t
produced at a dry storage facility.  With administrative controls applied at the storage f
prevent hazardous material from coming in, the generation of mixed hazardous waste could b
reduced or precluded.  Any hazardous liquid and solid waste produced at the dry storage fa
would be collected in a satellite accumulation area located inside the facility.  Mixed wa
be stored onsite unless offsite storage and disposal facilities were licensed to accept ra
waste. 
    Nonradioactive hazardous waste, such as oils, solvents, gloves, rags, and other materi
associated with plant operation and maintenance, would be stored onsite until there were e
containers for shipment to an approved offsite treatment, storage, and disposal facility 
(Hale 1994). 

5.14.1.2.1 Low-Level Waste-The low-level radioactive contaminated waste stream 

would result mainly from wastes generated during the decontamination operations of the cas
crane, and contaminated areas, from disposed personal protective equipment and clothing th
would be used and disposed of during decontamination operations, and from the filters and 
exchange resins used to decontaminate the decontamination liquids. 
This waste would be sent to 
the waste packaging unit, where it would be compacted into drums for disposal.  Old cans a
lids removed in the canning process would be collected and placed into solid waste contain
(Hale 1994).   Approximately 7.6 cubic meters (9.9 cubic yards) of low-level waste would b
generated annually from the dry storage facility.  This quantity of low-level waste repres
minimal impact to the management of low-level waste at the NTS. 

5.14.1.2.2 Sanitary Waste-Sanitary sewage is the only liquid effluent to be 

released from the facility. 
The SNF dry storage option would generate approximately 1.9 x 103 
cubic meters (2.5 x 103 cubic yards) of sanitary waste annually.  This quantity of sanitar
would double the current sanitary waste disposal quantity at the NTS.  This would require
construction of additional septic/leach field capacity and/or additional sewage lagoon cap
creating the need for additional land area for sanitary waste disposal. 

5.14.2 Regionalization Alternative 

    The Regionalization Alternative would generate less waste from the SNF facility than w
the Centralization Alternative, since it would contribute the smaller amount of SNF to be 
The handling capacity of the SNF complex determines the amount of waste generation.  For 
either the wet storage option or dry storage option, the wastes generated would be less th
those presented for the Centralization Alternative.  Therefore, Table 5.14-1 presents the
estimated waste generation for SNF for this alternative as less than that generated for th
Centralization Alternative.  The impacts presented for each of the waste categories for th
Centralization Alternative apply to the Regionalization Alternative as well. 

5.15 Facility Accidents 

    A potential exists for accidents at facilities associated with the handling, inspectio
storage of spent nuclear fuel at the NTS.  Accidents can be categorized into events that a
abnormal (for example, minor spills), events a facility was designed to withstand, and eve
facility is not designed to withstand.  These categories are termed abnormal, design basis
beyond design basis accidents, respectively.  Summarized here are consequences of possible
accidents for a member of the public at the nearest site boundary and at the nearest road,
the collective population within 80 kilometers (50 miles), for workers, and for the enviro
See Section 5.11 for a summary of the assessment of transportation accidents. 
    A review of the historical record of accidents at the NTS is summarized in the followi
section.  Methods used to assess potential future events are summarized in Section 5.15.2.
Evaluations of accident impacts by alternative are summarized in Section 5.15.3 through 5.
A summary comparison of accident impacts by alternative is given in Section 3.2.  Addition
supporting documentation for the accident impacts is given in a separate report (HNUS 1995



    This section examines the various activities that have been performed to assess the po
for accidents and their consequences for workers and the public for each alternative.  A s
potential reasonably forseeable accidents over the 40-year period are described which enve
accidents.  Secondary impacts of accidents pertaining to cultural resources, economics, la
endangered species, water resources, and ecology are also addressed.  This section also co
emergency preparedness plans that have been established to mitigate the primary and second
effects of accidents. 

5.15.1 Historical SNF Accidents at NTS 

    There have been no SNF operations in the past several years at the NTS upon which to 
base an accident history. 

5.15.2 Methodology 

    There are no facilities currently at the NTS for receiving, handling and storage of SN
can be used as a basis for accident analysis.  In the absence of suitable design details f
proposed SNF facilities during this stage of the SNF Management Program upon which to base
an accident analysis, the approach makes use of accident scenarios and associated data tha
been analyzed and documented for similar facilities.  They include spent nuclear fuel faci
INEL, the Hanford Site, SRS, and Naval sites.   

5.15.2.1 Assumptions and Approach. A number of postulated accidents for similar 

facilities have been selected to serve as a common basis for estimating accident consequen
workers and the public at the NTS.  Although the accident scenarios, source terms, and rel
assumptions are similar to those for other sites, the estimated consequences are unique to
NTS because of site differences in modeling parameters pertaining to distances to site bou
and population centers, population distributions, and meteorology.  The GENII code (PNL 19
was used to estimate accident consequences for the general public and for individuals onsi
the site boundary, based on both 50 percent and 95 percent meteorology.   Accident 
consequences and risk are described in terms of dose, latent cancer fatalities, and total 
detriments for workers, for an individual at the site boundary, for a transient individual
nearest public access, and for the public residing out to 80 kilometers (50 miles) from th
proposed SNF facility.  The estimated frequency of each selected accident is based on the
reference source documentation.   
    The probability of an airplane crash into the facility is considered very small, becau
are no nearby airports with large aircraft activity.  For calculational purposes, the prob
such an accident is conservatively estimated at 10-6 per year.  Potential accidents initia
airplane crash into the SNF facilities and the estimated consequences have been analyzed.
    The secondary impacts of accidental releases of radioactive and hazardous materials ar
also addressed in a qualitative manner.  Secondary impacts pertain to effects of accidents
use, endangered species, water resources, cultural resources, and ecology. 

5.15.2.2 Accident Screening. The potential accidents associated with existing SNF 

facilities and operations were screened to determine which ones to include in the accident
analysis for the NTS.  The source documentation for this effort was primarily Appendices A
C, and D of Volume 1 that were selected by a screening process for existing SNF facilities
Initiating events were reviewed, including natural phenomena (e.g., earthquakes and tornad
and human-initiated events (e.g., human error, equipment failures, fires, explosives, plan
and terrorism).  Accidents associated with Expended Core Facility (ECF) operations at the 
were analyzed separately, and the results are documented in Appendix D.  For the NTS the 
maximum reasonably foreseeable criticality and nonradiological accidents are associated wi
ECF.  The potential for a criticality exists while the fuel is in dry storage, during hand
the wet storage pool.  Although the probability of any criticality is very low, a hypothet
criticality of 1 x 1019 fissions was postulated in the ECF wet pool as a basis for estimat
maximum reasonably foreseeable consequences of a criticality.   
    The selected accidents include beyond-design-basis events in order to reflect the magn
of accident consequences that envelop all other accidents having a reasonable probability 
occurrence.  They also include other accidents with lower consequences and typically highe
probabilities of occurrence, to show a range of accident types and consequences.   The acc



included in this set are reasonably foreseeable, meaning that there are one or more sequen
events that will lead to their occurrence, and the sequence with the highest probability o
occurrence is greater than 1 x 10-7 per year.  Accidents falling outside of this envelope,
meteorite impact, have been judged unreasonable because the probability of occurrence of l
than 1 x 10-7 per year. 

5.15.2.3 Accident Prevention and Mitigation. Under the Centralization and 

Regionalization Alternatives, the proposed SNF facilities at the NTS will be of new design
construction and incorporate the latest technology for safety.  The accidents postulated f
SNF facilities are based on operations and safety analyses that have been performed at sim
facilities.  One of the major design goals for the proposed SNF facilities is to achieve a
risk to facility personnel and to public health and safety relative to that associated wit
functions at existing SNF facilities.  Significant improvements would exist between the de
criteria and safety standards of the new SNF facilities and those for the current faciliti
reducing total risk.  These would include changes in design to current DOE structural and 
criteria and to planned throughput and storage capacity. 
    The SNF facilities would be designed to comply with current Federal, state, and local 
DOE Orders, and industrial codes and standards.  This would provide facilities that are hi
resistant to the effects of severe natural phenomena, including earthquakes, floods, torna
high winds, as well as credible events as appropriate to the site, such as fires and explo
man-made threats to its continuing structural integrity for containing materials. 
    An emergency preparedness plan will also be prepared to lower the potential consequenc
of an accident to workers and the public.  All workers receive evacuation training to ensu
timely and orderly personnel movement away from high-risk areas.  Plans and arrangements w
local authorities will also be inplace to evacuate the general public that may be at risk 
exposure to hazardous materials that are accidently released. 

5.15.3 No Action Alternative 

    There are currently no SNF operations at NTS.  The No Action Alternative is not 
applicable for NTS. 

5.15.4 Centralization Alternative 

    There is a potential for the accidental release of radioactive substances during vario
stages of SNF handling operations and storage.  The operations begin with the receipt of a
shipment by truck or rail carrier followed by the unloading of the shipping cask from the
transport vehicle.  If the SNF requires cooling, the cask is placed into an unloading pool
the SNF is withdrawn from the cask, moved to a temporary wet storage basin, and placed int
fuel rack.  Some SNF that does not require cooling will be handled in a special cell, wher
undergo canning and/or characterization.  SNF that does not have to be cooled and does not
require canning and/or  characterization will be loaded into a dry storage canister within
transfer cask and transported to modular above-grade dry storage.  Accidents that may occu
during these handling operations and storage may involve the release of radioactive materi
air or water pathways.  The cause of accidents may be due to internal initiators, such as 
error, terrorism, and equipment failure or external initiators, such as an aircraft crash 
facility. 

5.15.4.1 Radiological Impacts. The set of accidents described below have been chosen 

to envelop the consequences of potential accidents for the proposed SNF facilities at the 
Although other accidents may occur, their estimated consequences are bounded by the accide
in the envelop or their probability of occurrence would be less than 1 x 10-6 per year.  I
accidents were to occur, the dose and risk would be as shown in Tables 5.15-1 and 5.15-2 f
percent and 50 percent meteorology, respectively.   Similarly, cancer fatalities are shown
Tables 5.15-3 and 5.15-4, and the health effects are shown in Tables 5.15-5 and 5.15-6.  

5.15.4.1.1 Fuel Assembly Breach-Physical damage and breach of a fuel assembly 

could accidentally occur from its being dropped, from objects falling on it, or from the f
being cut. 



The fuel-cutting accident that has been postulated to occur at SRS SNF facilities is 
Table 5.15-1.  Summary of the Centralization Alternative accident analysis dose and risk e
95 percent meteorology.  
                                                                       95 Percent meteorol
    Accident    Frequency                              Dose                               
    scenario    (per year)  
                               MEIa         NPAIb        Workerc      Population        ME
                               (rem)        (rem)        (rem)        (person-rem)      (r
Fuel assembly   1.6 x 10-1 d   2.0 x 10-3   1.9 x 10-5   1.5 x 10-3   1.3 x 100         3.
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 e   1.3 x 100    2.7 x 10-2   4.7 x 100    2.8 x 102         1.
cask                                                                                      
                                                                                          
Severe impact   1.0 x 10-6 f   9.3 x 100    9.9 x 10-2   3.5 x 100    5.8 x 103         9.
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     3.5 x 10-3   3.2 x 10-4   1.2 x 10-2   5.7 x 10-1        3.
missile impact                                                                            
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 f   1.5 x 100    7.7 x 10-2   1.2 x 101    5.6 x 102         1.
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 f   1.2 x 101    2.4 x 10-1   2.3 x 101    7.0 x 103         1.
into dry cell                                                                             
facility                                                                                  
                                                                                          
Airplane crash  1.0 x 10-6 f   2.2 x 10-2   1.4 x 10-4   2.4 x 10-2   5.8 x 101         2.
into water pool                                                         
  
  
a.      Maximum exposed individual (MEI).  Dose received from inhalation, external, and in
  
b.      Nearest public access individual (NPAI).  Dose received from inhalation and extern
  
c.      Dose received from inhalation and external pathways.  
  
d.      The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 
  
e.      The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 
  
f.      The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 
Table 5.15-2.  Summary of the Centralization Alternative accident analysis dose and risk e
at 50 percent meteorology.  
                                                             50 Percent meteorology  
    Accident    Frequency                            Dose                                 
    scenario    (per year)  
                               MEIa         NPAIb        Workerc      Populationd       ME
                               (rem)        (rem)        (rem)        (person-rem)      (r
Fuel assembly   1.6 x 10-1 e   5.0 x 10-5   2.9 x 10-7   4.7 x 10-5   3.4 x 10-2        8.
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   3.2 x 10-2   4.1 x 10-4   1.5 x 10-1   6.9 x 100         3.
cask                                                                                      
                                                                                          
Severe impact   1.0 x 10-6 g   2.3 x 10-1   1.5 x 10-3   1.1 x 10-1   1.4 x 102         2.
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     8.7 x 10-5   4.7 x 10-6   3.7 x 10-4   1.3 x 10-2        8.
missile into dry                                                                          
storage area                                                                              
                                                                                          
Airplane crash  1.0 x 10-6 g   3.7 x 10-2   1.2 x 10-3   3.9 x 10-1   1.4 x 101         3.
into dry storage                                                                          



                                                                                          
Airplane crash  1.0 x 10-6 g   3.1 x 10-1   3.7 x 10-3   7.4 x 10-1   1.7 x 102         3.
into dry cell                                                                             
facility                                                                                  
                                                                                          
Airplane crash  1.0 x 10-6 g   5.6 x 10-4   2.0 x 10-6   7.4 x 10-4   1.4 x 100         5.
into water pool 
  
  
a.    Maximum exposed individual (MEI).  Dose received from inhalation, external, and inge
  
b.    Nearest public access individual (NPAI).  Dose received from inhalation and external
  
c.    Dose received from inhalation and external pathways.  
  
d.    Dose received from inhalation, external, and ingestion pathways.  
  
e.    The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.
  
f.    The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.
  
g.    The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.
Table 5.15-3.  Summary of the Centralization Alternative accident analysis cancer fatality
Test Site at 95 percent meteorology.  
                                                             95 Percent meteorology  
     Accident   Frequency      Cancer fatalities                                          
     scenario   (per year)  
                               MEIa                NPAIb        Workerc      Populationd  
Fuel assembly   1.6 x 10-1 e   9.8 x 10-7          9.3 x 10-9   6.0 x 10-7   6.6 x 10-4   
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   6.4 x 10-4          1.4 x 10-5   1.9 x 10-3   2.8 x 10-1   
cask                                                                                      
                                                                                          
Severe impact   1.0 x 10-6 g   4.7 x 10-3          5.0 x 10-5   1.4 x 10-3   5.8 x 100    
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     1.7 x 10-6          1.6 x 10-7   4.9 x 10-6   2.9 x 10-4   
missile impact                                                                            
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 g   7.4 x 10-4          3.9 x 10-5   4.8 x 10-3   5.6 x 10-1   
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 g   6.1 x 10-3          1.2 x 10-4   1.8 x 10-2   7.0 x 100    
into dry cell                                                                             
facility                                                                                  
                                                                                          
Airplane crash  1.0 x 10-6 g   1.1 x 10-5          7.1 x 10-8   9.6 x 10-6   5.8 x 10-2   
into water pool 
  
  
a.     Maximum exposed individual (MEI).  Radiation exposure received from inhalation, ext
  
b.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
c.     Radiation exposure received from inhalation and external pathways.  
  
d.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.     The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1
  
f.     The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1
  
g.     The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1



Table 5.15-4.  Summary of the Centralization Alternative accident analysis cancer fatality
Test Site at 50 percent meteorology.  
                                                                       50 Pecent meteorolo
     Accident    Frequency      Cancer fatalities                                         
      scenario   (per year)  
                                MEIa                NPAIb         Workerc      Populationd
Fuel assembly    1.6 x 10-1 e   2.5 x 10-8          1.4 x 10-10   1.9 x 10-8   1.7 x 10-5 
breach                                                                                    
                                                                                          
Dropped fuel cask1.0 x 10-4 f   1.6 x 10-5          2.1 x 10-7    6.0 x 10-5   3.5 x 10-3 
                                                                                          
Severe impact and                                                                         
fire             1.0 x 10-6 g   1.2 x 10-4          7.5 x 10-7    4.5 x 10-5   1.4 x 10-1 
                                                                                          
Wind-driven                                                                               
missile impact   1.0 x 10-5     4.4 x 10-8          2.4 x 10-9    1.5 x 10-7   6.7 x 10-6 
into dry storage                                                                          
                                                                                          
Airplane crash                                                                            
into dry storage 1.0 x 10-6 g   1.8 x 10-5          6.0 x 10-7    1.6 x 10-4   6.8 x 10-3 
                                                                                          
Airplane crash                                                                            
into dry cell    1.0 x 10-6 g   1.5 x 10-4          1.9 x 10-6    3.0 x 10-4   1.7 x 10-1 
facility                                                                                  
                                                                                          
Airplane crash                                                                            
into water pool  1.0 x 10-6 g   2.8 x 10-7          1.0 x 10-9    3.0 x 10-7   7.0 x 10-4 
  
  
a.      Maximum exposed individual (MEI).  Radiation exposure received from inhalation, ex
  
b.      Nearest public access individual (NPAI).  Radiation exposure received from inhalat
  
c.      Radiation exposure received from inhalation and external pathways.  
  
d.      Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.      The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 
  
f.      The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 
  
g.      The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 
                                                                                          
Table 5.15-5.   Summary of the Centralization Alternative accident analysis health effects
Site at 95 percent meteorology.  
                                                                       95 Percent meteorol
          Accident        Frequency      Total health detrimentsa                         
          scenario        (per year)  
                                         MEIb        NPAIc         Workerd      Population
Fuel assembly breach      1.6 x 10-1 f   1.4 x 10-6  2.1 x 10-10   8.4 x 10-7   9.7 x 10-4
                                                                                          
Dropped fuel cask         1.0 x 10-4 g   9.3 x 10-4  3.0 x 10-7    2.6 x 10-3   4.1 x 10-1
                                                                                          
Severe impact and fire    1.0 x 10-6 h   6.8 x 10-3  1.1 x 10-6    2.0 x 10-3   8.5 x 100 
                                                                                          
Wind-driven missile impact1.0 x 10-5     2.5 x 10-6  3.4 x 10-9    6.9 x 10-6   4.2 x 10-4
into dry storage                                                                          
                                                                                          
Airplane crash into dry st1.0 x 10-6 h   1.1 x 10-3  8.8 x 10-7    6.7 x 10-3   8.2 x 10-1
                                                                                          
Airplane crash into dry ce1.0 x 10-6 h   8.9 x 10-3  2.7 x 10-6    2.6 x 10-2   1.0 x 101 
facility                                                                                  
                                                                                          
Airplane crash into water 1.0 x 10-6 h   1.6 x 10-5  1.5 x 10-9    1.3 x 10-5   8.5 x 10-2
  



  
a.       Maximum exposed individual (MEI).  The estimated number of cancer fatalities, can
  
b.       Radiation exposure received from inhalation, external, and ingestion pathways.  
  
c.       Nearest public access individual (NPAI).  Radiation exposure received from inhala
  
d.       Radiation exposure received from inhalation and external pathways.  
  
e.       Radiation exposure received from inhalation, external, and ingestion pathways.  
  
f.       The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be
  
g.       The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be
  
h.       The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be
Table 5.15-6.  Summary of the Centralization Alternative accident analysis health effects 
at 50 percent meteorology.  
                                                                            50 Percent met
                                        Total health detrimentsa                          
      Accident     Frequency  
      scenario     (per year)  
                                  MEIb                       NPAIc        Workerd      Pop
Fuel assembly breac1.6 x 10-1 f   3.7 x 10-8                 1.4 x 10-8   2.6 x 10-8   2.5
                                                                                          
Dropped fuel cask  1.0 x 10-4 g   2.3 x 10-5                 2.0 x 10-5   8.4 x 10-5   5.1
                                                                                          
Severe impact and f1.0 x 10-6 h   1.7 x 10-4                 7.2 x 10-5   6.2 x 10-5   2.1
                                                                                          
Wind-driven missile1.0 x 10-5     6.4 x 10-8                 2.3 x 10-7   2.1 x 10-7   9.7
impact into dry                                                                           
storage                                                                                   
                                                                                          
Airplane crash into1.0 x 10-6 h   2.7 x 10-5                 5.6 x 10-5   2.2 x 10-4   9.9
dry storage                                                                               
                                                                                          
Airplane crash into1.0 x 10-6 h   2.2 x 10-4                 1.8 x 10-4   4.2 x 10-4   2.5
dry cell facility                                                                         
                                                                                          
Airplane crash into1.0 x 10-6 h   4.1 x 10-7                 1.0 x 10-7   4.1 x 10-7   1.0
water pool 
  
  
a. Maximum exposed individual (MEI).  The estimated number of cancer fatalities, cancer no
  
b. Radiation exposure received from inhalation, external, and ingestion pathways.  
  
c. Nearest public access individual (NPAI).  Radiation exposure received from inhalation a
  
d. Radiation exposure received from inhalation and external pathways.  
  
e. Radiation exposure received from inhalation, external, and ingestion pathways.  
  
f. The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.6 x
  
g. The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.0 x
  
h. The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.0 x
chosen as representative of the fuel assembly breach accident (E. I. du Pont de Nemours &
Co. 1983).  During normal SRS operations, the inert, non-uranium-containing extremities of
SNF elements are cut off in the repackaging basin before the elements are bundled.  The 
accident occurs when the actual uranium fuel is inadvertently cut, causing a radioactive r
The source term for this accident is shown in Table 5.15-7.  The estimated frequency of 
occurrence for this accident is 1.6 x 10-1 per year, based on SRS operating experience wit
Because of anticipated differences in operations and facilities at the NTS, however, the a



frequency is expected to be much less than 1.6 x 10-1 per year.  

5.15.4.1.2 Dropped Fuel Cask-The dropped fuel cask accident that has been 

postulated to occur at the Hanford Site (reference Volume 1, Appendix A) is chosen as 
representative of the dropped fuel cask/fuel handling accident for the new Centralization
Alternative facility at NTS. 
This accident is initiated when a fuel cask is dropped and overturned 
in the fuel transfer area.  Broken fuel elements spill out of the cask, within the pool bu
away from the pool.  It is assumed that the shipping cask ruptures, exposing all of the br
fuel elements in three canisters:  42 fuel elements, each containing 22.5 kilograms (50 po
fuel.  The source term for this accident is shown in Table 5.15-8.  The probability of thi
is estimated to be less than 1 x 10-4 per year.   

5.15.4.1.3 Severe Impact and Fire-The severe impact and fire accident that has 

been postulated to occur at the Hanford Site (reference Volume 1, Appendix A) is chosen as
representative of the severe impact and fire/onsite transportation accident for the new 
Centralization Alternative facility at NTS. 
This accident assumes an unspecified initiating event 
that subjects the fuel assemblies to a severe impact, breach of the transport cask, and a 
During the accident, the fuel pins rupture on impact or upon heating in the fire, which bu
an hour before being extinguished.  Volatiles, particulates, and noble gases are released 
atmosphere. The source term for a release of 540 curies is shown in Table 5.15-9.   The 
estimated probability of occurrence for this accident, reflecting the fact that the facili
site would be new, is less than 1 x 10-6 per year. 

5.15.4.1.4 Wind-driven Missile Impact into Storage Casks-The wind-driven 

missile impact into storage casks accident that has been postulated to occur at the Naval
Reactors Site (reference Volume 1, Appendix D) is chosen as representative of the wind-dri
Table 5. 
15-7.  Estimated radionuclide releases for a fuel assembly  
breach accident at the NTS.    
Radionuclide              Release (Ci)  
Iodine-131                7.1 x 10-2  
Iodine-133                1.4 x 10-30  
Krypton-85                1.8 x 102  
Xenon-133m                1.1 x 10-8  
Xenon-133                 1.1 x 100  
  
  
a.  Source:  E. I. du Pont de Nemours & Co. (1983). 
Table 5.15-8.  Estimated radionuclide releases for a dropped fuel cask accident  
at the NTS.    
                        Release (Ci)  
Radionuclide 
                        Onsite (2 hours)   Offiste (8 hours)  
Plutonium-236           1.3 x 10-8         5.4 x 10-8  
Plutonium-238           2.9 x 10-3         1.2 x 10-2  
Plutonium-239           6.7 x 10-3         2.7 x 10-2  
Plutonium-240           3.5 x 10-3         1.4 x 10-2  
Plutonium-241           2.7 x 10-1         1.1 x 100  
Plutonium-242           1.3 x 10-6         5.1 x 10-6  
Americium-241           5.7 x 10-3         2.3 x 10-2  
Curium-244              2.8 x 10-4         1.1 x 10-3  
Europium-154            5.4 x 10-3         2.1 x 10-2  
Cesium-134              7.9 x 10-3         3.2 x 10-2  
Cesium-137              4.5 x 10-1         1.8 x 100  
Cerium-144              1.7 x 10-3         6.8 x 10-3  
Praseodymium-144        1.7 x 10-3         6.8 x 10-3  
Praseodymium-144m       2.0 x 10-5         8.1 x 10-5  
Promethium-147          1.2 x 10-1         4.9 x 10-1  



Antimony-125            7.3 x 10-3         2.9 x 10-2  
Tellurium-125m          1.8 x 10-3         7.3 x 10-3  
Ruthenium-106           3.2 x 10-3         1.3 x 10-2  
Strontium-90            3.5 x 10-1         1.4 x 100  
Yttrium-90              3.5 x 10-1         1.4 x 100  
  
a.  Source:  Volume 1, Appendix A, Table A-1. 
Table 5.15-9.  Estimated radionuclide releases for a severe impact and fire accident  
at the NTS.    
Radionuclide                       Release (Ci)  
Tritium                            4.6 x 101  
Krypton-85                         4.0 x 102  
Strontium-90                       2.7 x 10-2  
Ruthenium-106                      1.3 x 100  
Cesium-134                         1.7 x 101  
Cesium-137                         8.0 x 101  
Plutonium-238                      8.9 x 10-4  
Plutonium-239                      1.6 x 10-3  
Plutonium-240                      1.8 x 10-3  
Plutonium-241                      7.3 x 10-2  
Americium-241                      1.0 x 10-3  
  
a.  Source:  Volume 1, Appendix A, Table A-14. 
missile accident for the new Centralization Alternative facility at NTS.  This accident is
by natural phenomena, a major wind storm or tornado in excess of facility design basis.  I
scenario, a large object is propelled by the wind into a storage container, causing the co
seal to be breached.  No fuel damage results from the impact because of the strength of th
containers used.  The source term is based on the spent nuclear fuel corrosion film.  One 
of the original corrosion film on the fuel is released from the cask to the atmosphere.  T
source term is shown in Table 5.15-10.  The probability of this event is estimated to be l
1 x 10-5 per year, based on a design basis tornado probability of 1 x 10-3 per year and a 
impact with damage probability of less than 1 x 10-2.  

5.15.4.1.5 Airplane Crash Into Dry Storage-The airplane crash into dry storage 

accident that has been postulated to occur at the Naval Reactors Site (reference Volume 1,
Appendix D) is chosen as representative of the airplane crash into the dry storage area ac
for the new Centralization Alternative facility at NTS. 
This accident initiated by an airplane 
crash into the SNF dry storage facility.  The accident is postulated to cause damage to a 
storage cask.  Due to the severity of the impact, the cask seal is assumed to be breached,
resulting in damage to the fuel and the release of corrosion products, located on the SNF
exterior, to the environment.  The impact also causes a fire and a release of fission prod
is assumed that 1 percent of all of the fuel units stored inside the cask are damaged eith
impact or by the fire, and that those fission products are available for release.  Of the 
fission products, 100 percent of the noble gases, 3 percent of the halogens, 1.1 percent o
cesium, and 0.1 percent of the remaining solids are released to the environment. Also, 10 
of the original corrosion products from the fuel units are released from the cask to the 
atmosphere.  The source term for this accident is shown in Table 5.15-11.  The probability
accident is small and is assumed to be less than 1 x 10-6 per year.  

5.15.4.1.6 Airplane Crash into Dry Cell Facility-The airplane crash into the dry 

cell facility accident that has been postulated to occur at the naval Reactors Site (refer
Volume 1, Appendix D) is chosen as representative of the airplane crash into the canning a
characterization cell accident for the new Centralization Alternative facility at NTS. 
This 
accident is initiated by an airplane crash into the dry cell facility.  The accident is po
cause significant damage to the building, resulting in the loss of containment and filtere
Table 5.15-10.  Estimated radionuclide releases for a wind-driven missile impact into a  
storage cask at the NTS.    
Radionuclide                       Release (Ci)  
Cobalt-60                          9.58 x 10-2  
Iron-55                            1.76 x 10-1  



Cobalt-58                          3.54 x 10-2  
Manganese-54                       5.98 x 10-3  
Iron-59                            5.11 x 10-4  
  
  
a.  Source:  Volume 1, Appendix D, Section F.1.4.2.2.1. 
Table 5.15-11.  Estimated radionuclide releases for an airplane crash into dry storage fac
at the NTS.    
Radionuclide                        Release (Ci)  
Cesium-134                          2.6 x 101  
Cesium-137                          3.6 x 101  
Plutonium-238                       5.9 x 10-2  
Barium-137m                         3.1 x 100  
Strontium-90                        3.1 x 100  
Cerium-144                          7.2 x 100  
Niobium-95                          4.4 x 100  
Yttrium-90                          3.1 x 100  
Ruthenium-106                       6.1 x 10-1  
  
  
a.  Source:  Volume 1, Appendix D, Section F.1.4.2.2.2. 
systems.  The fuel units inside the dry cell are damaged by the impacts and fire.  The imp
results in the release of corrosion products to the environment.  For this accident scenar
percent of the fuel units stored inside the dry cell are assumed to be damaged by either t
impact or the resultant fire and those fission products would be available for release.  O
fission products available for release, 100 percent of the noble gases, 3 percent of the h
1.1 percent of the cesium, and 0.1 percent of the remaining solids are released to the 
environment.  Ten percent of the available corrosion products are released to the environm
The source term for this accident is shown in Table 5.15-12.  The probability of this acci
estimated to be less than 1 x 10-6 per year. 

5.15.4.1.7 Airplane Crash into Water Pool-The airplane crash into the SNF water 

pool accident that has been postulated to occur at the Naval Reactors Site (reference Volu
Appendix D) is chosen as representative of the airplane crash into the SNF water pool acci
for the new Centralization Alternative facility at NTS. 
This externally initiated accident occurs 
when an airplane crashes into an SNF water pool and damages the fuel units stored there. 
Fission products and corrosion products are released from the fuel units into the water po
the pool water is not released to the environment.  The presence of the pool water results
a release of gaseous fission products to the atmosphere.  In this accident scenario 1 perc
the fuel units stored inside the pool are postulated to be damaged and those fission produ
available for release.  Of the available fission products, 100 percent of the noble gases 
25 percent of the halogens are released to the pool water.  Due to the presence of pool wa
there is a reduction of the halogen release by a factor of 10 prior to release to the atmo
The source term for this accident is shown in Table 5.15-13.  The probability of this acci
estimated to be less than 1 x 10-6  per year.   

5.15.4.2 Nonradiological Hazards. The two bounding accidents involving nonradiological 

hazards are a chemical spill and fire and a diesel fuel fire.  Both of these accidents are
with the Expended Core Facility operations and the accident frequencies and impacts are 
addressed in Volume 1, Appendix D.  The analyses of these accidents considered the impacts
workers on the site as well as to the offsite population.  The impacts were measured in te
potential heath effects due to exposure to toxic chemicals released during these accidents
the ECF at this site will be a new design and construction, it will incorporate all applic
  Table 5.15-12. Estimated radionuclide releases for an airplane crash into dry facility a
public in the event of an accident.   

5.15.4.3 Secondary Impacts. In the event of an accidental release of radioactive 

substances, there is a potential for secondary impacts to cultural resources, endangered s
water resources, and public and agricultural land use, the ecology in the vicinity of the 



national defense, and local economics.  In order to assess the impacts, a severe accident 
resulting release of radioactive material were evaluated.  The accident chosen for evaluat
an airplane crash into the Centralization Alternative canning and characterization (dry) c
Utilizing the 50 percent meteorology and the typical flat topography of the proposed SNF s
the dispersion of radioactive material and the resulting dose were calculated.  Figure 5.1
shows the isodose lines ranging from 870 millirem per year down to 87 millirem per year, w
is approximately equivalent to cosmic and terrestrial background radiation.  The farthest 
between the accident site and the 87 millirem per year line is 8,000 feet (2,400 meters). 
Therefore, in order to minimize the potential impact of an accident on the non-NTS personn
and the public, the SNF facility should be located at least 8,000 feet (2,400 meters) from
boundary.  Given the available space within Area 5 and the large buffer zone surrounding t
proposed SNF site and the NTS, the final siting location could easily accommodate this des
constraint.   This design constraint could be applied to other environmental resources dur
final siting process.  The secondary impacts in other environmental resources which would 
accommodated as easily are summarized below.  Table 5.15-14 presents a summary of the 
postulated severe accident secondary impacts on the environment, economy, and national 
defense.  The evaluation was performed using 50 percent meteorology.   

5.15.5 Decentralization Alternative 

    The Decentralization Alternative is not applicable for the NTS. 

5.15.6 1992/1993 Planning and Basis Alternative 

    There are currently no SNF operations at NTS.  The 1992/1993 Planning Basis Alternativ
is not applicable for NTS. 
  Figure 5.15-1. Typical Isodose lines for an airplane crash into a dry cell accident with
Table 5.15-14.  Secondary impacts of the Centralized Alternative accidents at NTS.  
Environmental orImpact  
social factor 
Land Use             Possible minor impact.  The dispersion of radioactive material  
                   would be limited within the NTS boundaries.  The major NTS  
                   facilities in the vicinity of the proposed SNF site include the  
                   Radioactive Waste Management Site and the Liquified Gaseous  
                   Fuels Spill Test Facility.  
Cultural Resource  Possible minor impact.  Surveys conducted for other Area 5  
                   activities have indicated only scattered artifacts in the vicinity of 
                   the proposed SNF site.  No major prehistoric/historic sites are  
                   anticipated to be located in the vicinity of the proposed SNF  
                   site.  Access to any random artifacts found during the accident  
                   investigation and cleanup would have to be restricted until  
                   radioactive decay had occurred.  
Aesthetic and      No impact.  The area of contamination does not envelop  
Scenic Resources   aesthetic and scenic resources.  
Water Resources    No impact.  The nuclear testing program has dispersed  
                   radioactive material in the vicinity of the proposed SNF site  
                   during aboveground nuclear tests.  Due to the great depths of  
                   the groundwater, the groundwater was not contaminated.  It is  
                   anticipated that an accident would not alter the pathways to the  
                   groundwater.    
Ecological         Possible impact.  Many threatened or endangered plants and  
Resources          animals, except fish species, are potentially on or near the NTS.  
Treaty Rights      No impact.  There are no onsite areas subject to Native  
                   American Treaty rights.  
National Defense   No impact.  The area of contamination does not envelop U.S.  
                   military or defense industry facilities.  
   
Economic Impacts   Possible minor impact.  The dispersion of radioactive material  
                   would be limited within the NTS boundaries.  The major NTS  
                   facilities in the vicinity of the proposed SNF site include the  
                   Radioactive Waste Management Site and the Liquified Gaseous  
                   Fuels Spill Test Facility. 



5.15.7 Regionalization Alternative 

    Under the Regionalization Alternative, new facilities would be constructed and operate
SNF.  Details for the new facilities have not been defined, but it is reasonable to expect
would be similar to but with less throughput and storage requirements than those needed fo
Centralization Alternative.  Due to smaller throughput and storage requirements, the poten
for accidents (i.e., probability of occurrence) will be similar to but less than those des
the Centralization Alternative.  The accident consequences would be similar for both alter
Consequently, it is reasonable to assume the accident consequences and risks described for
Centralization Alternative envelop the Regionalization Alternative. 

5.15.8 Emergency Preparedness and Plans 

    DOE has issued a series of Orders specifying the requirements for emergency preparedne
(DOE Orders 5500.1A, 5500.2A, 5500.3, draft 5500.3A, 5500.4, and 5500.9), and each DOE sit
has established an emergency management program.  These programs are developed and 
maintained to ensure adequate response for most accident conditions and to provide the 
framework to readily extend response efforts for accidents not specifically considered.  T
emergency management program incorporates activities associated with planning, preparednes
and response.   
    Officials at each DOE site have specified the emergency preparedness requirements for 
DOE facilities under their jurisdiction in a manner consistent with the relevant DOE Order
existing facilities have emergency plans and procedures that either implement the DOE and 
requirements or are integrated with the site planning. 
    The Nevada Operations Office Emergency Preparedness Plan is designed to minimize or 
mitigate the impact of any emergency upon the health and safety of employees and the publi
The plan integrates all emergency planning into a single entity to minimize overlap and 
duplication, and to ensure proper responses to emergencies not covered by a plan or direct
The plan is based upon the concept that the Manager, Nevada Operations Office, has the 
capability to manage, counter, and recover from an emergency occurring within the Nevada 
Operations Office responsibility. 
    The Nevada Operations Office plan provides for (1) identification and notification of
personnel for any emergency that may develop during operational or nonoperational hours; 
(2) the receipt of warnings, weather advisories, or any other information that may provide
advance warning of a possible emergency; and (3) prearranged actions which may be taken to
minimize the effect of the emergency.  The plan is based upon current Nevada Operations Of
vulnerability assessments, resources, and capabilities regarding emergency preparedness. 

5.16 Cumulative Impacts and Impacts from Connected or  

                       Similar Actions 
    The NTS already contains several major DOE and non-DOE facilities, unrelated to SNF, 
that would continue to operate throughout the operating life of the proposed SNF managemen
facilities.  The activities associated with these existing facilities produce environmenta
consequences that have been included in the baseline environmental conditions (Chapter 4)
against which Sections 5.1 through 5.15 have assessed the environmental consequences of th
Centralization and Regionalization Alternatives.  This section uses the environmental base
conditions presented in Chapter 4 to assess potential cumulative impacts from the proposed
management facilities, if constructed at the NTS, plus other reasonably forseeable activit
    In addition to the proposed SNF management facilities, reasonably foreseeable activiti
considered in this cumulative impact assessment include the proposed Expended Core Facilit
(described in Volume 1, Appendix D), activities included in the present Five-Year Plan and
Master Plan for the NTS (DOE/NV 1993b), and the potential geologic repository at the Yucca
Mountain site.  Major programmatic initiatives consist of constructing the following:  fac
site improvements for a new consolidated testing area sponsored by Los Alamos and Lawrence
Livermore National Laboratories; a Transuranic Waste Certification Building; refurbishment
expansion of several existing facilities; construction of several small office buildings; 
assessment and remediation projects; several roadway upgrading or improvement projects; 
several flood control projects; and several utility installation or upgrade projects.  In 
number of communications, security, an safety improvements identified in the Master Plan a
under consideration throughout the NTS. 
    Specifically with respect to Area 5, a number of projects are proposed (DOE/NV 1993b).
Continued use of the Radioactive Waste Management Site and the Spill Test Facility is prop



Providing storage for transuranic waste and hazardous waste prior to offsite disposal is a
proposed.  Additional projects have also been proposed to provide utility and infrastructu
upgrades and improvements.  These projects include replacing the Frenchman Flat power 
substation and a number of construction projects for water Service Area C including connec
the Yucca Flat and Frenchman Flat water systems, and adding additional tanks and water lin
the area.  Nearby proposals identified for Area 6 include following a formal, expansion-or
land-use plan for the Control Point, Yucca Lake, and the Construction Facilities. 
    The potential geologic repository at the Yucca Mountain site, which could involve 
construction and operation of a geologic repository for spent nuclear fuel and high-level 
NTS land and other federal land on the western boundary of the NTS, is also considered in 
cumulative impacts analysis.  Considering the relatively isolated location of the NTS, fut
offsite activities (other than the potential geologic repository at Yucca Mountain) are as
be of limited scope.   
    The following cumulative impacts analysis considers the potential incremental effects 
the proposed SNF management facilities and the proposed Expended Core Facility in detail. 
The potential incremental impacts from activities proposed in the Five-Year Plan, and Mast
Plan the potential geologic repository at the Yucca Mountain site, and from future offsite
activities are assessed in a more qualitative manner. 

5.16.1 Centralization Alternative 

    Separate analyses of potential cumulative impacts from the Centralization Alternative
against the environmental baseline conditions presented in Chapter 4 are provided below. 

5.16.1.1 Land Use. Construction of the proposed SNF management facilities would 

require the dedication of approximately 90 acres (0.36 square kilometer) of undeveloped la
the NTS.  Construction of the proposed Expended Core Facility would require the dedication
an additional 30 acres (0.12 square kilometer) of undeveloped land, increasing the total l
requirement to 120 acres (0.48 square kilometer).  This represents less than 1 percent of 
roughly 450,000 acres (1,800 square kilometers) of undeveloped land remaining on the 864,0
acre (3,500 square kilometers) NTS.  Additional unknown areas of undeveloped land, general
parcels of under 100 acres (0.4 square kilometer), might have to be dedicated to some of t
activities proposed in the Five-Year Plan and Master Plan.  Many of these proposed activit
not require the dedication of undeveloped land.  Land on the southwestern part of the NTS 
already been allocated for the potential Yucca Mountain repository and current site 
characterization for a potential geologic repository at the Yucca Mountain site. 
    Considering the large area of undeveloped land on the NTS, the cumulative dedication o
land to all reasonably foreseeable activities on NTS would not likely serve to further lim
availability of land on the NTS for future development.  Large areas of undeveloped land a
available for development off of the NTS, and any future offsite development coupled with 
proposed onsite development discussed above is not likely to create regional land shortage
could severely limit future regional development. 

5.16.1.2 Occupational and Public Health. The annual collective effective dose 

equivalent from the existing NTS facilities to the population within 50 miles (80 kilomete
the NTS is 0.0052 person-rem.  Added to this baseline, operation of the proposed SNF 
management facilities might contribute an additional 0.082 person-rem, increasing the cumu
effective dose to 0.087 person-rem.   
    The annual collective effective dose equivalent from the existing NTS facilities to a 
maximally exposed individual at the site boundary is 0.011 millirem per year.  Operation o
proposed SNF management facilities might contribute an additional 0.12 millirem per year,
resulting in a cumulative annual dose of 0.13 millirem per year to this maximally exposed
individual. 
    The total annual baseline worker dose seen from normal NTS operations is about 4 perso
rem.  The total annual SNF management facility worker dose is expected to be roughly 
32 person-rem.  Hence, the cumulative annual dose might be 36 person-rem. 
    Over the planned 40-year operational lifetime of the SNF management facility, a total
population dose of 3.5 person-rem will be observed from continuous operation of the existi
NTS facilities and the SNF management facility.  This equates to a risk of fatal cancer of
4.4 x 10-5 over the 40-year span.  For the maximally exposed individual, the total dose ov
40-year period equates to a risk of fatal cancer of 2.6 x 10-6.  For the SNF management wo



the total dose over the 40-year span corresponds to a risk of fatal cancer of 6.4 x 10-4. 
    Additional radiological impacts are not expected from operation of the proposed Expend
Core Facility.  Analysis has shown that the dose to all individuals considered (workers, a
individuals) from Expended Core Facility operations might be much less than one millirem p
year. 

5.16.1.3 Noise. Increases in noise levels from construction and operation of the SNF 

management facilities and the Expended Core Facility would be limited to temporary, minor
construction noise and small increases in traffic noise occurring along various access rou
NTS due to increases in employment.  Because of the NTS's large size and sparsely inhabite
surroundings, any cumulative noise levels generated on the NTS by the proposed SNF 
management facilities, the proposed Expended Core Facility, the potential geologic reposit
the Yucca Mountain site, and activities proposed in the Five-Year Plan and Master Plan wou
not propagate offsite at levels that would impact the general population.  Although the 
cumulative offsite noise level attributed to future offsite activities can not be estimate
potential incremental addition attributable to the proposed SNF management facilities woul
minimal.  Minor increases in traffic noise on U.S. Route 95 could be possible due to incre
activity on and near the NTS. 

5.16.1.4 Groundwater and Surface Water Resources. Operation of the proposed SNF 

management facilities would require the withdrawal of an estimated 3.6 million gallons per
(13.6 million liters per year) of groundwater from the Ash Meadows Subbasin.  Operation of
proposed Expended Core Facility would require the withdrawal of an estimated additional 
2.5 million gallons per year (9.5 million liters per year) from that subbasin, resulting i
combined withdrawal of an estimated 6.1 million gallons per year (23.1 million liters per 
The water demands for the potential geologic repository at the Yucca Mountain site would b
met by the Alkali Flat Furnace Creek Ranch Subbasin and therefore would not contribute to 
cumulative water withdrawals from the Ash Meadows Subbasin.  Information concerning the 
water demands of activities in the Five-Year Plan, Master Plan, or future offsite activiti
available. 
    Although total withdrawals of groundwater from the Ash Meadows Subbasin have not 
exceeded the subbasin perennial yield, localized withdrawals of groundwater in the Frenchm
Flat hydrographic area of the Ash Meadows Subbasin have exceeded the estimate of 
precipitation recharge for the area.  This recharge estimate was exceeded for more than th
years with no decline in static water levels.  Accurate measurement of static water levels
however, precluded by numerous conditions on the NTS.  Because of hydrogeologic complexiti
regional groundwater flow at the NTS is not constrained by the hydrographic basins which a
defined by local topography.  Therefore any potential groundwater overdraft in the Frenchm
Flat hydrographic area indicated by previous yield estimates are likely be made up by unta
groundwater from neighboring hydrographic basins.  Localized impacts could occur if the 
perennial yield of Frenchman Flat hydrographic area is exceeded.  Potential impacts includ
depletion of water stored locally in the regional aquifer, removal of that groundwater fro
potential uses, and the potential modification of the rate and direction of contaminant mi
resulting from underground nuclear testing.  The complex issues of groundwater contaminati
and use are being addressed in the Resource Management Plan being prepared in conjunction
with the NTS site-wide EIS. 

5.16.1.5 Biotic Resources. Construction of the proposed SNF management facilities 

would require the disturbance of approximately 90 acres (0.36 square kilometer) of desert 
supporting flora and fauna characteristic of the ecotone between the Mohave Desert and the
Great Basin.  Construction of the proposed Expended Core Facility would require the 
disturbance of an additional 30 acres (0.12 square kilometer) of desert habitat, resulting
combined conversion of 120 acres (0.48 square kilometer) of terrestrial habitat to develop
Additional areas of desert habitat would be lost during construction of activities propose
Five-Year Plan and Master Plan, during construction of the potential geologic repository a
Yucca Mountain site, and during future offsite construction activities.  Considering the b
extent of desert habitat on and surrounding the NTS, the cumulative loss of desert habitat
be minimal. 
    The NTS lies within the range of the desert tortoise, a federally listed threatened sp
the desert tortoise occurred in areas subject to development, tortoises could be injured f



construction activities.  The proposed SNF management facilities (and the proposed Expende
Core Facility) would be constructed at the edge of the tortoise's range, however, and few 
been found in the affected area.  Habitat losses due to construction of the proposed SNF 
management facilities and other proposed onsite and offsite construction activities could 
a slight cumulative loss of habitat for the desert tortoise.  The U.S. Fish and Wildlife S
would be consulted in accordance with Section 7 of the Endangered Species Act prior to 
construction of the potential SNF management facilities to ensure that any potential cumul
effect on desert tortoise populations would be minimal.  The U.S. Fish and Wildlife Servic
would also have to be similarly notified and given an opportunity to comment prior to 
construction of the potential geologic repository at the Yucca Mountain site and prior to 
other major construction activities. 

5.16.1.6 Air Quality. The potential cumulative air emissions from the proposed SNF 

management facilities and the proposed Expended Core Facility would not result in an 
exceedance of the National Ambient Air Quality Standards or Nevada state criteria.  Also, 
would be no exceedance of Federal National Emissions Standards for Hazardous Air Pollutant
or DOE radiological standards.  Air emissions from the other planned activities have not y
been defined. 

5.16.1.7 Socioeconomics. Operation of the proposed SNF management facilities might 

generate up to 800 new jobs during the year 2005 and beyond.  Operation of the proposed 
Expended Core Facility might generate up to 562 additional jobs during that year, resultin
combined increase of up to 1,362 new jobs.  The 7,091 jobs presently forecasted for the NT
the year 2005 might be increased by 19 percent, to as much as 8,453 jobs.  The 752,356 job
presently forecasted for the surrounding area in the year 2005 might be increased by less 
percent, to as much as 753,718 jobs.  Additional employment increases could also result fr
potential geologic repository at the Yucca Mountain site, activities proposed in the Five-
Plan and Master Plan, and new offsite activities, but specific estimates are not available
    The cumulative effect of the employment increases discussed above would depend on futu
actions at the NTS and throughout the regional economy.  These employment increases could
cause minor fluctuations in employment and housing demands.  However, activities at the NT
generally have a relatively modest effect on long-term regional economic growth and produc
in Clark County because of the implicit growth projections in the services and retail trad
driving long-term growth in the Las Vegas Metropolitan Statistical Area.  Additionally, in
years the shutdown of nuclear testing activities at the NTS has caused employment levels t
These losses have not been considered in long-term employment forecasts.  If nuclear testi
activities do not resume at the NTS, the projected employment increases noted above could 
offset by employment losses. 

5.16.1.8 Transportation. An estimated 4.0 x 10-4 and 1.4 x 10-3 accident occupational 

fatalities and accident nonoccupational fatalities might occur over the 40-year life of th
proposed SNF management facilities due to the transportation of hazardous material to the
facilities.  This does not include fatalities due to leakage of hazardous waste.  Similar 
not available for the other planned activities. 

5.16.1.9 Waste Management. Operation of the proposed SNF management facilities 

would generate an estimated 203 cubic meters (266 cubic yards) per year of low level waste
an estimated 16 cubic meters (21 cubic yards) per year of transuranic waste.  Operation of
proposed Expended Core Facility would generate an additional 425 cubic meters (556 cubic 
yards) of low level waste (for a combined total by both facilities of 628 cubic meters (82
yards)) but would not generate any additional transuranic waste.  No other radioactive was
including high level waste or mixed waste, would be generated by either facility.  Compara
data for the potential geologic repository at the Yucca Mountain site or for offsite activ
activities proposed in the Five-Year Plan and Master Plan is not available.  All wastes ge
by the proposed SNF management facilities and other planned activities on the NTS would be
treated and disposed of in accordance with all applicable Federal and state regulations. 

5.16.1.10 Other Resources. The absence of impacts, or very minimal impacts, from the



proposed SNF management facilities to cultural resources, aesthetic and scenic resources,
utilities, and geologic resources ensures that their potential contribution to cumulative 
affecting these resources would be negligible. 

5.16.2 Regionalization Alternative 

    Because impacts from the proposed SNF management facilities under the Regionalization
Alternative would be equal to or less than those under the Centralization Alternative, the
potential cumulative impacts would also be equal or less.  Generally, the Regionalization
Alternative requires less construction and smaller scale operations, and the potential for
cumulative impacts is therefore less. 

5.17 Adverse Environmental Effects That Cannot Be Avoided 

5.17.1 Overview 

    This chapter discusses potentially unavoidable adverse impacts to the environment resu
from construction and operation of the proposed SNF facilities at the NTS under the 
Centralization and Regionalization Alternatives.  Unavoidable adverse impacts are impacts 
cannot be mitigated by changes in project design, operation, or construction, or by other
measures. 

5.17.2 Centralization Alternative 

    Operation of the proposed SNF facilities at the NTS under the Centralization Alternati
would increase the radiation dose rate to the maximally exposed individual by 0.12 millire
resulting in only a minimal increase in cancer risk.  The number of fatal cancers per year
operations on the NTS from existing sources and the SNF facilities would be 4.4 x 10-5.  
    Construction of the proposed SNF facilities would require the disturbance of approxima
90 acres (0.36 square kilometer) of undeveloped land.  Although this represents less than 
percent of the undeveloped land on NTS, it would eliminate potential terrestrial wildlife 
including habitat potentially suitable for the federally listed desert tortoise.  It would
the dedication of a small land parcel potentially suitable for other construction projects
similar land parcels are abundant on the NTS. 
    Operation of the proposed SNF facilities would require the withdrawal of an estimated
3.6 million gallons (13.6 million liters) per year of groundwater from the Ash Meadows Sub
Existing localized withdrawals of groundwater from Frenchman Flat hydrographic area of thi
subbasin already exceed the estimate of precipitation rechange for the area.  However, the
withdrawal from the Ash Meadows Subbasin does not exceed its total perennial yield.  Any w
withdrawn would therefore not be discharged at Ash Meadows and the other discharge points 
the deserts southwest of NTS. 
    The potential impacts from the Centralization Alternative to the other environmental 
resources discussed in Chapter 5 are not unavoidable adverse impacts. 

5.17.3 Regionalization Alternative 

    Potential unavoidable adverse impacts associated with the Regionalization Alternative 
resemble those discussed above for the Centralization Alternative.  The extent of the impa
could be less due to the reduced land requirements, reduced extent of construction disturb
and reduced scale of operations. 

5.18 Relationship Between Short-Term Use of the Environment 

  and the Maintenance and Enhancement of Long-Term Productivity 
    Implementation of any of the SNF management alternatives would cause some adverse 
impacts to the environment and permanently commit certain resources.  These resources incl
use of the environment and those associated with construction and operation of the SNF 
management facilities. 
    The proposed alternatives for SNF management would require the short-term use of 
resources including energy, construction materials, and labor in order to achieve the obje



safety managing SNF to minimize the risk to workers, the public, and the environment. 
    Development of new SNF interim management facilities would commit lands to those uses
from the time of construction through the cessation of operations, at which time the facil
could be converted to other uses or decontaminated, decommissioned, and the site restored 
original land use. 

5.19 Irreversible and Irretrievable Commitments of Resources 

5.19.1 Overview 

    This chapter discusses the irreversible and irretrievable commitments of resources res
from the use of materials that can not be recovered or recycled, or that must be consumed 
reduced to irrecoverable forms.  

5.19.2 Centralization Alternative 

    Construction and operation of SNF facilities under the Centralization Alternative woul
require commitments of electrical energy, fuel, concrete, steel, sand, gravel and miscella
chemicals.  Groundwater to operate the SNF facilities would not be discharged in the deser
the southwest of NTS.  More detailed analyses would be required to determine irreversible
effects on localized groundwater availability.  The land dedicated to the SNF facilities w
become available for other rural uses following closure and decommissioning. 

5.19.3 Regionalization Alternative 

    Irreversible and irretrievable commitments of resources associated with the Regionaliz
Alternative would resemble those discussed above for the Centralization Alternative.  Howe
the extent of these resource commitments could be less, due to the reduced land requiremen
and reduced scale of operations. 

5.20 Potential Mitigation Measures 

5.20.1 Pollution Prevention 

    The DOE Nevada Field Office (DOE/NV) published a Waste Minimization and Pollution 
Prevention Awareness Plan in June 1991 to reduce the quantity and toxicity of hazardous, m
and radioactive wastes generated at DOE/NV facilities.  The plan is designed to reduce the
possible pollutant releases to the environment and thus increase the protection of employe
the public.  All DOE/NV contractors and NTS users that exceed the EPA criteria for small-
quantity generators are establishing their own waste minimization and pollution prevention
awareness programs that are implemented by the DOE/NV plan.  Contractor programs ensure 
that waste minimization activities are in accordance with Federal, state, and local enviro
laws and regulations, and DOE Orders (DOE/NV 1993c). 
    Additional goals include the promotion and use of nonhazardous materials, establishmen
a baseline of waste generation data, calculations of annual reductions of wastes generated
implementation of recycling programs.  Goals also include incorporation of waste minimizat
concepts and technologies in planning and design of new processes and facilities, and in u
of existing facilities.  A waste minimization task force composed of representatives from 
contractor and NTS user has been established to coordinate DOE/NV waste minimization and 
pollution awareness activities (DOE/NV 1993c). 

5.20.2 Potential Mitigation Measures 

    Potential impact avoidance and mitigation measures are addressed in Chapter 5, Section
through 15 as appropriate. 
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#1. INTRODUCTION 

    This part assesses the impacts of contruction and operation of proposed spent nuclear 
(SNF) facilities at the Oak Ridge Resevation (ORR). The ORR is being evaluated for these 
facilities because of the area available, the appparently suitable site environmental para
previous U.S. Department of Energy activities involving radioactive materials at the site,
planned long-term government control of the site. 
   This appendix is organized as follows. Chapter 1 is the introduction, Chapter 2 sets th
stage for the area under analysis by providing an overview of the ORR and a discussion of 
Regulatory Framework and the SNF Management Program, and Chapter 3 explains the SNF  
alternatives being considered at the site. 
   Chapter 4 describes the human and natural environment that could be affected as a resul
of the introduction of an SNF facility at the ORR. Environmental parameters such as water 
resources, socioeconomics, biological resources, and air quality are examples of those  
characterized. 
   Chapter 5 enumerates the environmental consequences that might be anticipated,  
summarizes the cumulative impacts, describes unavoidable adverse impacts, and describes th
irreversible and irretrievable committment of resources that might be anticipated if an SN
were built at the ORR. Chapter 6 contains the references used to develop this part of the 
environmental impact statement. Chapter 7 contains a list of abbreviations and acronyms us
this part of the environmental impact statement. 
    

2. OAK RIDGE RESERVATION SITE BACKGROUND 

2.1 Overview 

2.1.1 Site Description 

    The Oak Ridge Reservation (ORR) is located on approximately 34,667 acres (140 square 
kilometers) of federally owned land within the incorporated city limits of Oak Ridge, Tenn
(see Figure 2.1-1).  The City of Oak Ridge and the ORR lie between the Cumberland and 



Southern Appalachian mountain ranges.  Knoxville is located approximately 25 miles (40 
kilometers) southeast of the ORR and is the largest city in the area. The population varie
the five counties surrounding the ORR.  The area around Knoxville is a heavily populated a
highly developed urban area, whereas the area surrounding the ORR is sparsely populated, w
the exception of the city of Oak Ridge, which is considered to have medium density populat
The two main land uses in the five counties surrounding the ORR are forestry and agricultu
    Within the ORR there are three primary complexes:  the Y-12 Plant, the K-25 Site 
(formerly the Oak Ridge Gaseous Diffusion Plant), and the Oak Ridge National Laboratory 
(ORNL) (see Figure 2.1-2).  Currently these facilities are being used for research, develo
and production.   
    The Y-12 Plant is located on the eastern portion of the ORR known as Bear Creek Valley
The Y-12 Plant serves as a key manufacturing technology center for the development and 
demonstration of unique materials, components, and services of importance to DOE and the 
nation.  This mission is accomplished through the reclamation and storage of nuclear mater
the manufacture of components to the nation's defense capabilities, support to national se
programs, and services provided to other customers as approved by DOE (MMES 1994a). 
    The K-25 Site is located on the northwestern portion of the ORR.  Its mission is to pr
a base of operation for the Energy Systems Environmental Restoration and Waste Management
programs, thus serving as the "platform" for the restoration of the environment and manage
of DOE wastes through leadership and central management of the Environmental Restoration 
  Figure 2.1-1. Oak Ridge Reservation regional map.   Figure 2.1-2. Oak Ridge Reservation 
managed for DOE by Energy Systems, other elements of the Federal Government, and the 
public.   The Toxic Substances Control Act incinerator is managed by and located on the K-
Site (MMES 1994a). 
    The ORNL is located in the southern portion of the ORR.  The primary mission of ORNL 
is to perform leading edge research and development in support of nonweapons roles of DOE
(MMES 1994a).  The ORNL uses test and experimental reactors to perform research and for 
small-scale radioisotope production activities.  The amount of spent nuclear fuel (SNF) ge
by these facilities, the amount expected to be generated through the year 2035, and 
accommodations being undertaken at the present time to store the fuel currently being gene
are discussed in the following sections. 
    The buildings located off the ORR but owned and/or operated by the U.S. Department of
Energy (DOE) are 1) the Scarboro Facility, 2) the Central Training Facility, 3) the 
Transportation Safeguards Division Maintenance Facility, and 4) some ancillary and 
administrative facilities and structures.  The majority of the facilities used by various 
protection and security groups are located within the plant's boundary.  Other offsite fac
include the DOE Oak Ridge Operations Office, the DOE Office of Scientific and Technical 
Information, the Oak Ridge Associated Universities facilities, the American Museum of Scie
and Energy, the prime contractor's "Townsite" facilities, the National Oceanic and Atmosph
Administration's Atmospheric Turbulence and Diffusion Laboratory, and others.  With the 
exception of the Federal Office Building and space leased from the private sector, all fac
are located on DOE-owned land. 
    The proposed site of the SNF management facility is located on 100 acres (0.40 square
kilometer) of land designated as the West Bear Creek Valley site (see Figure 2.1-2) 
(La Grone 1994; MMES 1994b).  The proposed SNF storage facility will require 90 of the 100
acres (0.36 of the 0.40 square kilometer) set aside for the facility (Johnson, V. 1994). 
    The proposed SNF management facility is on Bear Creek Road adjacent to the Clinch 
River on the west end of the ORR.  The westernmost boundary of the proposed SNF facility i
less than 1 mile (1.6 kilometers) from the ORR boundary.  Across Bear Creek Road from the
proposed SNF management facility there is a privately owned industrial park (MMES 1994b).

2.1.2 Site History 

    The ORR was originally purchased in the early 1940s to house the large-scale productio
fissionable material for the first nuclear weapon in the world.  The original tract of lan
purchased was 56,833 acres (230 square kilometers).  Portions of the original tract were u
build the City of Oak Ridge for the people who constructed and operated the ORR.  Resident
and business areas of the city were sold, and the ORR has been reduced to its present size
    ORNL began in 1943 as the Clinton Laboratories, a pilot plant for testing and developm
of the plutonium-239 production and chemical separations processes.  Major facilities at t
ORNL included the X-10 Graphite Reactor, a chemical pilot plant, and numerous support 
laboratories and shops.  The ORNL's initial mission was fulfilled by 1945, but because of 
unique capabilities, new research and development programs were initiated in energy, mater
and environmental technology (DOE 1988).   



    Since 1945 emphasis at ORNL has been on exploration of the use of nuclear science and
technology, which continues as a major component of research and development of the 
laboratory.  A number of additional nuclear reactors and supporting facilities have been b
operated at ORNL since the original mission associated with the Manhattan Project.  Resear
and development in nuclear science and technology is supported currently by one operating
research reactor, the High Flux Isotope Reactor.  ORNL has proposed the Advanced Neutron 
Source, which would take over many of the tasks now carried out by the High Flux Isotope 
Reactor (Brown 1994a; Hoel 1994). 
    In 1943 the Y-12 Plant was constructed as part of the Manhattan Project.  The Y-12 Pla
separated fissionable isotopes of uranium-235 by the electromagnetic process, which was us
the world's first atomic bomb, detonated on August 5, 1945 (MMES 1990; DOE 1987).  Since 
that time Y-12 has developed into a highly sophisticated nuclear weapons component 
manufacturing and development engineering organization and currently is used for weapons 
disassembly.  
    The Oak Ridge Gaseous Diffusion Plant, now the K-25 Site, was used to produce enriched
uranium for U.S. nuclear weapons.  It also provided an industrial toll enrichment service,
which uranium was enriched for use in nuclear-powered reactors around the world.  In 1987,
Oak Ridge Gaseous Diffusion Plant was permanently shut down.  

2.1.3 Mission 

    The missions of the primary plant complexes within ORR are: 
    -   Energy Research and Development at ORNL. 
    -   Reclamation and Storage of Nuclear Material, Manufacturing of Defense Hardware, 
        and National Security, Technology Transfer, and Work for Others Programs at Y-12.
    -   Environmental Restoration and Waste Management at the K-25 Site (MMES 1994a). 
    The mission of ORNL includes services that only research reactors provide, including, 
production of transuranium isotopes used in basic research, medical, defense, and industri
applications, 2) neutron scattering research to determine fundamental structure and proper
materials, 3) production of unique isotopes for medical treatment and research, 4) product
special commercial isotopes, and 5) irradiation of structural and fuel materials for fusio
reactors and advanced nuclear reactors (Brown 1994a; Hoel 1994). 

2.1.4 Oak Ridge Reservation Operations Management 

    Martin Marietta Energy Systems, Inc., operates the major facilities at the ORR (Y-12 P
K-25 Site, and ORNL).  They are under contract to and administered by the DOE Oak Ridge 
Operations Office.  Current missions and functions can be grouped into the following four
categories:  defense production activities; environmental management activities; other DOE
activities; and work for others. 

2.2 Regulatory Framework 

    The National Environmental Policy Act (NEPA) of 1969 (42 USC 4321-4347, as amended) 
provides Federal agency decision makers with a process to systematically consider the pote
environmental consequences of agency decisions.  The DOE has prepared this environmental 
impact statement (EIS) in conformance with the requirements of NEPA to evaluate the potent
impacts of programmatic decisions on the management of SNF.  This EIS provides the necessa
background, data, and analyses to help decision makers understand the potential environmen
consequences of each alternative. 
    On October 22, 1990, the DOE published a Notice of Intent in the Federal Register 
(FR 1990) announcing its intent to prepare a programmatic EIS addressing environmental 
restoration and waste management (including SNF management) activities across the entire D
complex.  On October 5, 1992, the DOE published a Notice of Intent in the Federal Register
(FR 1992) announcing its intent to prepare an EIS addressing environmental restoration and
waste management and SNF activities at the Idaho National Engineering Laboratory.  For 
further programmatic discussion of this topic, see Volume 1. 
    Significant state environmental and nuclear materials management laws applicable to th
ORR include the following (listed alphabetically): 
    -   Air Pollution Control Regulations (Chapter 1200-3) 
    -   Air Quality Act (Title 68 Chapter 201-101) 
    -   Emergency Rules--Hazardous Substance Remedial Action (Chapter 1200-1-13) 



    -   Emission Standards and Monitoring Requirements for Additional Control Areas 
        (Chapter 1200-3-19) 
    -   Hazardous Substance Site Remedial Action (Chapter 1200-1-13) 
    -   Hazardous Waste Management (Chapter 1200-1-11) 
    -   Licensing Requirements for Land Disposal of Radioactive Waste (Chapter 1200-2-11)
    -   New Source Performance Standards (Chapter 1200-3-16) 
    -   Prevention of Hazards and Pollution (Chapter 1200-1-6) 
    -   Rules and Regulations Applied to Tennessee Codes Annotated -69-1-1 
        (Chapter 1200-4-8) 
    -   Solid Waste Processing and Disposal (Chapter 1200-1-7) 
    -   Underground Storage Tank Program (Chapter 1200-1-15) 
    -   Visible Emission Regulations (Chapter 1200-3-5) 
    -   Volatile Organic Compound (Chapter 1200-3-18) 

2.3 Spent Nuclear Fuel Management Program 

    In the past, reactor-irradiated nuclear materials, which include SNF and reactor-irrad
target material, have been stored prior to reprocessing activities to recover plutonium, t
and other isotopes.  In the past several years, however, the DOE has either phased out or
stopped its reprocessing of these materials.  With this change, reactor-irradiated nuclear
materials were being stored for longer periods of time than originally planned.  The amoun
reactor-irradiated nuclear materials and the conditions of storage for the materials were 
question throughout DOE facilities. 
    In an effort to assess whether extended storage conditions for reactor-irradiated nucl
materials are safe (i.e., whether protection exists for workers, the public, and the envir
the DOE commissioned a study.  This assessment also grouped any vulnerabilities of the sto
conditions into three categories where management attention could be directed:  less than 
1 to 5 years, and greater than 5 years.  In November 1993, the DOE published the Spent Fue
Working Group Report on Inventory and Storage of the Department's Spent Nuclear Fuel and o
Reactor Irradiated Nuclear Materials and Their Environmental, Safety and Health Vulnerabil
hereafter referred to as the Spent Fuel Working Group Report, as a result of the assessmen
efforts (DOE 1993b; 1994b). 
    As a result of the Spent Fuel Working Group Report, a Plan of Action to Resolve Spent
Nuclear Fuel Vulnerabilities was also commissioned to address what was discovered in the o
Working Group Report.  Phase I of the Plan of Action to Resolve Spent Nuclear Fuel 
Vulnerabilities was published in February 1994.  Phase II and Phase III were issued April 
and October 1994, respectively.  To address the vulnerabilities identified in the Spent Fu
Working Group Report, individual action plans were developed to reflect the DOE's sense of
urgency, concern for worker protection, commitment to minimize environmental impacts, and
need for compatible long-term solutions. 
    The ORR was assessed as part of the Spent Fuel Working Group Report.  SNF located on 
the ORR is currently stored in facilities at the ORNL.  The SNF at ORR is primarily spent 
from research or experimental reactors that are operating or have operated at ORNL.  Sampl
of SNF left over from research on fuel elements removed from commercial or demonstration 
reactors utilized by DOE predecessor agencies for advancement of nuclear science are also
present.  In the past, most of the SNF from the Oak Ridge research and experimental reacto
was chemically processed to recover fissile materials at Savannah River Site (Brown, 1994a
Hoel 1994). 
    This section describes the status of the SNF at the ORR using the information presente
the Spent Fuel Working Group Report, the Plan of Action to Resolve Spent Nuclear Fuel 
Vulnerabilities, the Spent Fuel Inventory Data developed for the SNF EIS, and through disc
with ORR.  If fuel can be contact handled, it has not been listed in the Spent Fuel Invent
SNF.  The SNF management program at ORR utilizes 10 facilities for storage.  These facilit
and their SNF contents are summarized on Table 2.3-1. 

2.3.1 Building 3525 - Irradiated Fuels Examination Laboratory 

    This two-story brick structure was built in 1963 and contains hot cells.  The facility
continues to be disassembly and examination of irradiated fuel and components.  Building 3
contains 1 unit of research reactor fuel in the form of fuel samples and targets (DOE 1993
Wichmann 1995a, b). 

2.3.2 Building 4501 - High-Level Radiochemical Laboratory



    Constructed in 1951, this facility contains centrally located hot cells supported by v
 
laboratories capable of handling radioactive materials.  SNF is in dry storage at this fac
Building 4501 contains 0.006 metric tons of heavy metal (MTHM) of DOE-owned commercial 
fuel (DOE 1993b; Wichmann 1995a, b). 

2.3.3 Building 7920 - Radiochemical Engineering Development Center 

    The Radiochemical Engineering Development Center is a multipurpose hot cell facility w
equipment, shielding, and containment provisions to safely process and store significant q
of highly radioactive targets.  This facility was specifically built to prepare and proces
from the High Flux Isotope Reactor.  Building 7920 contains 0.024 MTHM of research reactor
fuel in the form of fuel samples in dry storage (DOE 1993b; Wichmann 1995a, b). 

2.3.4 Dry Storage Facilities 7823A, 7827, and 7829 

    Now closed to further storage, these shielded, retrievable storage facilities are stai
dry wells placed in the ground in Solid Waste Storage Area 5 North.  They vary from 8 to 3
inches (20 to 76 centimeters) in diameter and from 10 to 15 feet (3 to 4.6 meters) in dept
wells are placed on a concrete pad and are held in place by concrete collars or slabs and 
surrounded by dirt.  Spent fuel and other materials were placed in the wells beginning in 
Table 2.3-1.  Oak Ridge Reservation SNF Storage Facilities.   
Facility name             Material stored                 Heavy metal mass  
                          at facility                      (MTHM)  
High Flux Isotope Reactor HFIR fuel                      0.45  
(HFIR) Pool 
Bulk Shielding Reactor    BSR & ORR fuel                 0.01  
(BSR) Pool 
Molten Salt Reactor       MSRE fuel                      0.037  
Experiment (MSRE) 
Bldg. 4501                Misc. LWR fuels                0.006  
Tower Shielding Reactor   TSR fuel                       0.0092  
(TSR) 
Facility 7823A            Misc. fuel                     0.0008  
Facility 7827             Misc. fuel                     0.0837  
Facility 7829             Peach Bottom                   0.0137  
Bldg. 7920                Dresden-1 fuels                0.024  
Bldg. 3525                Misc. fuels                      
Solid Waste Storage Area  KEMA Suspension Test Reactor   0.037  
6 
                          fuela  
  
  
Source:  Wichmann (1995a,b)  
  
a.  See Section 2.3.5.6. 
Facility 7823A contain 0.0008 MTHM; facility 7827 contains 0.0837 MTHM; and facility 7829
contains 0.0137 MTHM.  Activities to address the vulnerabilities in these facilities inclu
transferring the fuel, 2) adding a new inner liner and relocating fuel in modified units, 
overpacking any fuel in suspect condition.  These activities are expected to be completed 
year 1996 (DOE 1994b; 1993b; Wichmann 1995a, b). 

2.3.5 Research Reactors 

    Six existing reactors and one planned reactor are expected to be generating and storin
at the ORNL.  They are the High Flux Isotope Reactor (currently operating), the Tower 
Shielding Reactor No. II (shut down in 1992), the Bulk Shielding Reactor (shut down in 199
the Oak Ridge Research Reactor (shut down in 1987), the Molten Salt Reactor Experiment (sh
down in 1969), the KEMA Suspension Test Reactor, and the Advanced Neutron Source Reactor 
(planned to start up in 2002 or 2003) (ANS 1988). 

2.3.5.1 High Flux Isotope Reactor. The High Flux Isotope Reactor is a beryllium-



reflected, light water cooled and moderated, flux-trap-type reactor.  The reactor uses alu
clad fuel plates containing highly enriched uranium-235.  The reactor became operational i
and its current power level is 85 megawatts.   Reactor missions include production of isot
medical and industrial applications, neutron-scattering experiments, and various material
irradiation experiments (ANS 1988; DOE 1993b). 
    The High Flux Isotope Reactor is operating.  At the present time there are 62 fuel 
assemblies amounting to 0.45 MTHM from the research reactor fuel in onsite wet storage.  T
High Flux Isotope Reactor currently does not use onsite dry storage.  If the reactor conti
operation through the year 2035, the predicted SNF production will be an additional 110 fu
assemblies totalling 1.58 MTHM.  (Holt 1993; ORNL 1992a; Wichmann 1995a, b). 
    Onsite storage at the reactor facility would have to be expanded to accommodate this 
projected SNF generation rate.  At the present time, reracking the existing storage facili
installing modular dry-storage units at the High Flux Isotope Reactor are being considered
the installation of the dry-storage units, the potential for future expansion of storage f
expected to continue indefinitely (ORNL 1992a). 
    In the past, SNF assemblies were shipped in casks via truck to the Savannah River Site
the baseline plan is to continue shipments there.  However, the Savannah River Site has li
space and plans to accept only 20 fuel assembly shipments from the High Flux Isotope React
If shipment of SNF to another DOE storage facility is precluded or the commencement of 
reracking at the High Flux Isotope Reactor is not approved by the DOE, the reactor will be
required to shut down because the present pool storage racks cannot accommodate additional
fuel after early 1995 (Clark 1994). 

2.3.5.2 Tower Shielding Reactor No. II and Tower Shielding Facility Building 7708.  

The 1 megawatt Tower Shielding Reactor No. II is a light water moderated, movable tank, 
research reactor which was shut down in 1992.  There are no plans for resuming operations 
this time.  Tower Shielding Reactor No. II has no containment and was used at ground level
suspended from towers.  The research included testing shielding designs and obtaining asso
data (ANS 1988; DOE 1993b). 
    The Tower Shielding Reactor No. II was placed in standby in September 1992 pending 
DOE direction to prepare the facility for shutdown.  At that time, the only existing Tower
Shielding Reactor No. II fuel assembly was being stored in the reactor core.  For handling
storage purposes, an element is an integral core assembly composed of 4 upper central plat
4 lower central plates, 12 annular plates, a central plug, and 4 fuel plates.  One element
MTHM, is being stored in the reactor core.  The corrective actions associated with the 
vulnerabilities identified in the Spent Fuel Working Group Report for the Tower Shielding 
No. II and Tower Shielding Facility Building 7708 are:  1) implement access control to the
Shielding Reactor No. II area;  2) implement emergency operating procedures for the Tower
Shielding Reactor, i.e., those applicable to a seismic event requiring the experimental ar
checked for hazards by knowledgeable staff before personnel enter the area;  3) implement
radiation protection controls requiring that a survey be completed by Radiation Protection
personnel to verify acceptable radiation levels prior to granting access to a radiological
4) remove the fork-lift from Building 7708 to eliminate a potential fire hazard and transf
fuel pins to the Y-12 area for long-term storage to eliminate the potential of an activity
the same building (completed January 1994).  All of these corrective actions plans have be
completed and are being implemented (Holt 1993; ORNL 1994; DOE 1994b; Wichmann 1995a, 
b). 
    Present options being discussed for storage of this fuel include shipment to the Savan
River Site or onsite dry storage at ORNL.  Because this reactor is shut down, no additiona
elements are expected to accumulate through the year 2035 (Holt 1993; ORNL 1994). 

2.3.5.3 Bulk Shielding Reactor. The 2 megawatt Bulk Shielding Reactor is an open pool, 

light water moderated and reflected, training and research reactor.  This reactor was buil
and shut down in 1991; there are no plans for resumption of operations at this time (ANS 1
DOE/OSTI 1993; DOE 1993b). 
    The Bulk Shielding Reactor is shut down and currently has no elements in the reactor o
on-site dry storage.  Seventy-three of 90 storage locations are occupied in the onsite wet
There are 41 elements from the Bulk Shielding Reactor and 32 elements from the Oak Ridge 
Research Reactor for a total of 0.010 MTHM in the storage area.   As the reactor is shut d
no additional fuel is expected to be added to the inventory through the year 2035; therefo
expansion of storage facilities onsite is expected (DOE 1993b; Wichmann 1995a, b). 



2.3.5.4 Oak Ridge Research Reactor. The Oak Ridge Research Reactor was shut down 

permanently in 1987 and has been defueled.  Most of the fuel was transported to the Savann
River Site, but some of the fuel was transferred to the Bulk Shielding Reactor pool.  Refe
discussion of the spent fuel inventory in subsection 2.3.5.3 (Holt 1993; ANS 1988; ORNL 19

2.3.5.5 Molten Salt Reactor Experiment. The Molten Salt Reactor Experiment 

operated from June 1965 to December 1969 at a nominal power level of 8 megawatts.  The 
purpose of the reactor was to test the practicality of a molten-salt reactor concept for c
power station applications.  The circulating fuel solution was a mixture of fluoride salts
uranium fluoride as the fuel.  The initial charge was uranium-235, but this was later repl
a charge of uranium-233.  Processing capabilities were included as part of the facility fo
fuel additions, removal of impurities, and uranium recovery.  Following reactor shutdown, 
fuel and flush salts were drained to critically safe storage tanks and isolated (Hargrove 
    The inventory at the Molten Salt Reactor Experiment consists of approximately 
4,650 kilograms (9,514 pounds) of fuels salt mixture.  The uranium salt is predominantly u
233 (31 kilograms [68 pounds]) with lesser amounts of uranium-234, uranium-235, and uraniu
238.  The balance of the fuel salt is composed of lithium fluoride (LiF, 64.5 percent), be
fluoride (BeF2, 30.3 percent), and zirconium fluoride (ZrF4, 5.0 percent).  The Molten Sal
Experiment contains 0.037 MTHM as the reactor is shutdown, no additional SNF is expected t
be generated through the year 2035 (DOE 1993b; Hargrove 1993; Wichmann 1995a, b). 
    Radioactive material migration has been detected from the storage tanks.  This vulnera
could result in unnecessary personnel exposure.  If left unabated, radiation levels could 
to a point where access would be difficult.  ORNL is determining appropriate corrective ac
and expects to implement its corrective action plan during fiscal year 1995 (DOE 1994b; 19

2.3.5.6 KEMA Suspension Test Reactor. The KEMA Suspension Test Reactor was an 

experimental fluidized bed test reactor.  The fuel, consisting of one core, was placed in 
Waste Storage Area 6 and totals 0.037 MTHM.  The area of Solid Waste Storage Area 6 where
the fuel was placed is being managed by DOE as part of waste area grouping 6, an 
environmental restoration program activity, under the Comprehensive Environmental Response
Compensation, and Liability Act.  As the reactor is shutdown, no additional SNF is expecte
be generated through the year 2035 (Wichmann 1995a, b). 

2.3.5.7 Advanced Neutron Source Reactor. The Advanced Neutron Source Reactor is 

currently in the conceptual design stage and has been proposed to be operational in the ye
2002 or 2003.  Its principal purpose will be for neutron beam experiments, but it will als
used for some isotope production (Holt 1993; DOE/OSTI 1993). 
    Since the current schedule projects initial operation of the Advanced Neutron Source 
Reactor in the year 2002 or 2003, spent fuel is not expected to be generated until 2004. 
Estimates are that 18 elements per year will be discharged.  (For handling and storage pur
an element is an integral core assembly composed of two concentric fuel plates.)  A total 
576 SNF elements are predicted to be produced if the reactor is in operation from the year
2002 through 2035 (Holt 1993).  As this reactor is in the conceptual design stage, the SNF
expected to be generated is not included in the SNF Inventory Data. 
    

3. SPENT NUCLEAR FUEL ALTERNATIVES 

    This chapter describes the spent nuclear fuel (SNF) management alternatives evaluated 
the U.S. Department of Energy (DOE) for this Programmatic Environmental Impact Statement 
(EIS) that are applicable to the Oak Ridge Reservation (ORR).  The ORR generates and store
SNF as a result of reactor research activities.  Unlike the Hanford Site, the Idaho Nation
Engineering Laboratory (INEL), and the Savannah River Site (SRS), SNF management is only a
minor part of the ORR mission.  Therefore, the No Action, Decentralization, and 1992/1993
Planning Basis alternatives could have minimal to no impact on ORR operations.  However, t
Regionalization and Centralization Alternatives would produce major impacts on ORR 
operations. 



3.1 Description of Management Alternatives 

3.1.1 Alternative 1 - No Action 

    The No-Action Alternative is restricted to the minimum actions necessary for the conti
safe and secure management of SNF.  As defined, this alternative stipulates no SNF shipmen
or from DOE facilities.  While the ORR generates and stores SNF as a result of reactor res
activities, it does not receive SNF from offsite generators except occasionally in small q
for specific research assignments.  No offsite SNF would be shipped to the ORR under this
alternative, nor would SNF be shipped offsite, which could affect the planned shipment of 
Flux Isotope Reactor assemblies to the SRS.  SNF storage capacity at the ORR for the exist
High Flux Isotope Reactor would be adequate only through the year 2002.  This could result
the shutdown of this reactor after this date.  The proposed Advanced Neutron Source Reacto
would need to consider this situation in the design and operation activities.   
    The environmental effects of the No-Action Alternative are essentially the same as tho
current onsite SNF storage and are included in the affected environment discussions coveri
current site operations. 
    Implementation of the No-Action Alternative at ORR could lead to the shutdown of the 
High Flux Isotope Reactor as a result of filling the SNF storage capacity.  If the High Fl
Isotope Reactor were shutdown, it would eliminate the national capacity to provide transur
isotopes, eliminate the only western-world source of some medical isotopes, and eliminate 
nationally and internationally important capability for research and development in the st
of materials and irradiation effects on materials (Brown 1994a; Hoel 1994). 
    This alternative for the ORR is not analyzed or discussed further in this or subsequen
chapters except in the Facility Accidents section, 5.15.  

3.1.2 Alternative 2 - Decentralization 

    Decentralization involves storage of SNF at or close to generation sites.  Under this
alternative no offsite SNF would be shipped to the ORR nor would SNF be shipped offsite.  
environmental effects of this alternative are the same as those of the No-Action Alternati
environmental effects of current onsite SNF storage are included in the affected environme
discussions covering current site operations.  Consequently, this alternative is not analy
discussed further in this or subsequent chapters for the ORR.  Construction of new SNF sto
facilities could be initiated under this option. 
    The Decentralization Alternative would allow DOE to upgrade and/or replace facilities 
the management of the SNF currently located on site.  This alternative would allow for con
operation of the High Flux Isotope Reactor by allowing new dry-storage facilities for newl
generated and existing SNF in the High Flux Isotope Reactor pool.  To allow the High Flux
Isotope Reactor to continue operations until a dry storage facility is available, a dry-st
may be acquired.  DOE could propose an interim, retrievable, aboveground, dry-storage faci
for consolidating the SNF at ORR.  DOE could also prepare facilities as necessary for the
characterization and packaging of SNF for interim storage.  The fuel in the Molten Salt Re
Experiment reactor would need conditioning and stabilization before being relocated to the
facility, or the Molten Salt Reactor Experiment fuel would need special storage facilities
(Brown 1994a; Hoel 1994). 

3.1.3 Alternative 3 - 1992/1993 Planning Basis 

    The 1992/1993 Planning Basis Alternative is DOE's documented 1992/1993 plan for the 
management of DOE and Naval SNF.  This plan would include the shipment of SNF from the 
ORR to other DOE sites as necessary to permit continued operation of ORR research reactors
The environmental effects of current onsite SNF storage are included in the affected 
environment discussions covering current site operations.  Under this alternative, the amo
SNF storage at ORR would not increase.  Therefore, this alternative would not have a 
measurable impact on the environment since there would be no changes to current ORR 
operations.  Consequently, this alternative is not analyzed or discussed further in this o
subsequent chapters for the ORR. 
At ORR, this alternative would be very similar to the Decentralization alternative except 
some SNF would be shipped to SRS.  The SNF currently stored at the High Flux Isotope 
Reactor and Bulk Shielding Reactor pools, and at the Tower Shielding Reactor would be ship
to SRS.  Only 20 elements from the High Flux Isotope Reactor can be shipped to SRS unless



other arrangements can be made.  If the quantity of High Flux Isotope Reactor fuel that ca
shipped to SRS is limited to 20 elements, then the High Flux Isotope Reactor will require 
storage facilities to continue operation.  DOE could prepare an interim, retrievable, 
aboveground, dry-storage facility for consolidating the SNF remaining at ORR.  This facili
would be similar to the one built under Alternative 2 except it would probably be smaller
(Brown 1994a; Hoel 1994). 

3.1.4 Alternative 4 - Regionalization 

3.1.4.1 Overview. The Regionalization Alternative consists of two subalternatives.  

Subalternative A would distribute existing and new SNF between the Hanford Site, INEL, and
SRS by SNF type.  Under Subalternative B, SNF would be distributed to either an eastern or
western regional site based on geographical location.  SNF east of the Mississippi River w
shipped to the eastern regional site (i.e., SRS or ORR).  SNF west of the Mississippi Rive
be shipped to the western regional site (i.e., Hanford Site, INEL, or Nevada Test Site [NT
Additionally all Naval SNF would be shipped to only one of the regional sites, but not bot
regional site will only receive all the Naval fuel if also selected as the Naval site.  Th
would be the alternative to the SRS as the eastern regional site, and the NTS would be the
alternative to both the Hanford Site and INEL as the western regional site. 

3.1.4.2 Regionalization Subalternative B. The following fuels would be transported to 

the ORR for storage under the Regionalization Subalternative B: 
    -   Naval-type SNF (if selected) 
        -   All, including from the INEL, shipyards, and prototypes 
    -   Hanford Production SNF 
        -   From eastern sites 
    -   Graphite SNF 
        -   From eastern sites 
    -   DOE-owned commercial SNF 
        -   From eastern sites, including the West Valley Demonstration Project and B&W 
            Lynchburg 
    -   Experimental - Stainless Steel SNF 
        -   From eastern sites, including the Foreign Research Reactors, and non-DOE 
            domestic research reactors 
    -   Experimental - Zirconium SNF 
        -   From eastern sites, including the SRS 
    -   Experimental - Other 
        -   From eastern sites 
    -   SRS Production and Aluminum SNF 
        -   From eastern sites, including SRS, Brookhaven National Laboratory, Foreign 
            Research Reactors, and non-DOE domestic research reactors. 
    All SNF presently in storage at DOE facilities would arrive at the ORR stabilized and
canned to the extent necessary for safe transportation.  However, this SNF may need to be
uncanned, stabilized, prepared, and recanned at the ORR to ensure safe interim storage.  N
non-DOE domestic and Foreign Research Reactor SNF would arrive in a state necessary for sa
transportation but uncanned.  This fuel would be stabilized, prepared, and canned at the O
ensure safe interim storage.  All fuel would be cooled for a minimum of 120 days prior to
shipping and 5 years before being placed in dry storage. 
    The ORR currently has only limited-capacity facilities suitable for receiving, canning
storing, or supporting the research activities necessary for the safe management of SNF.  
result, a new SNF management complex would be built at the ORR under the Regionalization 
Subalternative B.  The SNF management complex would include the following: 
    -   SNF receiving and canning facility 
    -   Technology development facility 
    -   Interim dry storage area 
    -   Expended Core Facility similar to the one currently at the INEL (if selected for N
        fuel receipt). 
    The SNF receiving and canning facility would receive SNF cask shipments from offsite a
prepare the SNF for dry storage.  A pool storage area would be included in this facility f
cooling SNF before it is placed into dry storage, as necessary.  The technology developmen
facility would investigate the applicability of dry storage technologies and pilot-scale t



development for disposal of the various types of SNF.  The interim dry storage area would
consist of passive storage modules designed to safely store the SNF for 40 years.  If ORR 
selected for Naval fuel receipt, Naval SNF would be examined at the Expended Core Facility
prior to being turned over for interim storage management. 
    The SNF management complex which would be built at the ORR under the Regionalization 
Alternative would have the same components as that built under the Centralization Alternat
The dry storage component would be smaller, however, due to the smaller SNF inventory that
would be transported to the ORR under the Regionalization Alternative.  The other componen
of the SNF management complex would be the same general size as those built under the 
Centralization Alternative.  This is because the inventories of new uncanned fuel which wo
sent to the ORR under the Regionalization and Centralization Alternatives would be very si
Additionally, since the major portion of the potential radiological and chemical releases 
waste generation rates are associated with these components, the Regionalization Alternati
not analyzed separately but is compared to the Centralization Alternative in a semiquantit
manner. 
    If the ORR was not chosen as the eastern regional site, all SNF at the ORR would be 
shipped to the SRS.  An exception would be those fuels for which there is no available 
technology for stabilization to permit safe transport.  There is a small quantity of SNF f
Molten Salt Reactor Experiment that is stored in tanks at the ORR.  Currently, technology 
stabilize this SNF for transport does not exist.  Under this alternative, if ORR were to s
to the SRS, this Molten Salt Reactor Experiment SNF would continue to be stored at the ORR
until it could be stabilized for safe shipment. 
    Based on the projected schedule for operation of additional regional SNF storage facil
the option for acquiring dry storage facilities at the ORR would be maintained to ensure 
continued High Flux Isotope Reactor operation (Brown 1994a; Hoel 1994). 

3.1.5 Alternative 5 - Centralization 

3.1.5.1 Overview. Under the Centralization Alternative, all existing and new SNF would 

be shipped to one DOE site.  There are five Centralization options considered in this EIS:
Hanford Site, the INEL, the SRS, the NTS, and the ORR.  If the ORR was chosen as the 
centralization site, all SNF stored at the Hanford Site, INEL, SRS, and other sites curren
storing DOE fuel would be transferred to the ORR. 

3.1.5.2 Centralization Alternative Option D. The following fuels would be transported 

to the ORR for storage under Centralization Alternative Option D: 
    -   Naval-type SNF 
        -   From the INEL, shipyards, and prototypes 
    -   Hanford Production SNF 
        -   From the Hanford Site 
    -   Graphite SNF 
        -   From the INEL and the Public Service of Colorado 
    -   DOE-owned commercial SNF 
        -   From the Hanford Site, INEL, West Valley Demonstration Project, and B&W 
            Lynchburg 
    -   Experimental - Stainless Steel SNF 
        -   From the Hanford Site, INEL, SRS, Foreign Research Reactors, and non-DOE 
            domestic research reactors 
    -   Experimental - Zirconium Clad SNF 
        -   From the INEL and SRS 
    -   Experimental - Other 
        -   From the ORNL 
    -   SRS Production and Aluminum Clad SNF 
        -   From the INEL, SRS, ORNL, Los Alamos National Laboratory, Brookhaven 
            National Laboratory, Foreign Research Reactors, and non-DOE domestic 
            research reactors. 
    All SNF presently in storage at DOE facilities would arrive at the ORR stabilized and
canned to the extent necessary for safe transportation.  However, this SNF may need to be
uncanned, stabilized, prepared, and recanned at the ORR to ensure safe interim storage.  N
non-DOE domestic, Foreign Research Reactor, and Naval SNF would arrive in a state necessar
for safe transportation but uncanned.  This fuel would be stabilized, prepared, and canned



ORR to ensure safe interim storage.  All fuel would be cooled a minimum of 120 days prior 
shipping and 5 years before being placed into dry storage.  Additionally, Naval SNF would 
examined at the ORR before it was turned over for interim storage management. 
    Although the ORR has a number of experimental and pilot facilities, probably none of t
is suitable for receiving, canning, storing, or supporting research activities necessary f
management of SNF, unless they are extensively upgraded and expanded.  As a result, a new
SNF management complex would be built at the ORR under the Centralization Alternative 
Option D.  The SNF management complex would include the following: 
    -   SNF receiving and canning facility 
    -   Technology development facility 
    -   Interim dry storage area 
    -   Expended Core Facility for Naval-type fuel similar to the one currently at the INE
    The SNF receiving and canning facility would receive SNF cask shipments from offsite a
prepare the SNF for dry storage.  A pool storage area would be included in this facility f
cooling SNF before it is placed into dry storage, as necessary.  The technology developmen
facility would investigate the applicability of dry storage technologies and pilot-scale t
development for disposal of the various types of SNF.  The interim dry storage area would
consist of passive storage modules designed to safely store the SNF for 40 years.  Naval S
would be examined at a new Expended Core Facility constructed at the ORR prior to being 
turned over for interim storage management. 
    The SNF management complex which would be built at the ORR under the Centralization 
Alternative would have the same components as that built under the Regionalization Alterna
However, the dry storage component would be about 10 times larger, due to the larger SNF 
inventory that would be transported to the ORR under the Centralization Alternative.  The 
components of the SNF management complex would be the same general size as those built 
under the Regionalization Alternative.  This is because the inventories of new uncanned fu
which would be sent to the ORR under the Centralization and Regionalization Alternatives 
would be very similar.  Additionally, the major portion of the potential radiological and 
releases and waste generation rates are associated with these components and would not be
significantly different for the Regionalization Alternative.  Therefore, this alternative 
the basis for a semiquantitative comparison with the Regionalization Alternative. 
    If the ORR is not chosen as the centralization site, all SNF at the ORR would be shipp
to the selected centralization site.  An exception would be those fuels for which there is
available technology for stabilization to permit safe transport.  There is a small quantit
from the Molten Salt Reactor Experiment that is stored in tanks at the ORR.  Currently, 
technology to stabilize this SNF for transport does not exist.  Under this alternative, if
to ship SNF to the SRS, this Molten Salt Reactor Experiment SNF would continue to be store
at the ORR until it could be stabilized for safe shipment. 
    Based on the projected schedule for operation of additional centralized SNF storage 
facilities, the option for acquiring dry storage facilities at the ORR would be maintained
ensure storage facilities at the ORR would be maintained to ensure continued High Flux Iso
Reactor operation (Brown 1994a; Hoel 1994). 

3.2 Comparison of Alternatives 

    Table 3.2-1 shows a comparison of the alternatives.  The Regionalization Alternative 
column does not include the requirements of the Naval Expended Core Facility, although thi
facility may be constructed at the site under this alternative.  The Centralization Altern
column does include the requirements of the Naval Expended Core Facility, which are presen
in Volume 1, Appendix D, since this facility will be built at the site under this alternat
Table 3.2-1.  Comparison of alternatives at the Oak Ridge Reservation.  
Parameter                                                                  Regionalization
                                                                           Subalternative 
Land for new facilities (acres)                                            90             
Site area (acres)                                                          34,667         
Percent of site area                                                       0.26           
SNF-related employmentb                                                    556            
Baseline site employment                                                   17,082         
Percent of baseline site employment                                        3.3            
Estimated maximum latent cancer fatalities in 80-km population per         2.5 x 10-3     
year, SNF management operationsc 
Estimated cancer fatalities in 80-km population per year, other site       2.7 x 10-2     
operations 
Estimated probability of cancer fatalities in MEI per year, SNF            3.1 x 10-6     



management operationsc 
Estimated probability of cancer fatalities in MEI per year, other site     9.2 x 10-6     
operations 
Estimated probability of cancer fatality in average worker per year, SNF   1.6 x 10-5     
management operationsc 
Estimated probability of cancer fatality in average worker per year,       1.1x 10-6      
other site operations 
Water use (million gallons) per year, SNF management                       3.6            
Baseline water use (million gallons) per year, site operations             6,680          
Percent of baseline site water use                                         0.05           
Electricity use (megawatt-hours) per year, SNF management                  23,000         
Table 3.2-1.  (continued).  
Parameter                                                  Regionalization            Cent
                                                           Subalternative B at ORR    Da 
Baseline electricity use (megawatt-hours) per year, site   1,000,000                  1,00
operations 
Percent of baseline site electricity use                   2.30                       3.30
Sewage discharge (million gallons) per year, SNF management3.6                        6.1 
Baseline sewage discharge (million gallons) per year, site 200                        200
operations   
Percent of baseline site sewage discharge                  1.8                        3.1 
High-level waste (cubic meters) per year, SNF management   0                          0  
Transuranic waste (cubic meters), SNF management           16                         16 
Mixed waste (cubic meters), SNF management                 0                          0  
Low-level waste (cubic meters), SNF management             203                        628 
Estimated maximum cancer fatalities in 80-km population    2.1 x 10-2                   
from maximum risk accidentd 
Frequency of occurrence (number per year)d                 1.6 x 10-1                   
Estimated maximum risk of cancer fatalities in 80-km       3.4 x 10-3                   
population maximum risk accident (cancer fatalities per year)d 
Estimated maximum worker cancer fatalities from maximum    1.9 x 10-3                   
risk accidentd 
Frequency of occurrence (number per year)d                 1.0 x 10-4                   
Estimated maximum risk of worker cancer fatalities from    1.9 x 10-7                   
maximum accident (latent cancer fatalities per year)d 
  
  
a.  Centralization Option includes the Naval Expended Core Facility (ECF) results from Vol
without ECF would be the same as for Regionalization.  
b.  Annual average SNF direct construction and operation jobs over the 10-year period 1995
c.  Excludes baseline site operations.  
d.  Centralization Option is the same as the Regionalization Option for the SNF Management
Naval Expended Core Facility accident analyses results from Volume 1, Appendix D. 

4.0 AFFECTED ENVIRONMENT 

4.1 Overview 

    This chapter describes the existing environmental conditions in areas potentially affe
programmatic decision to site spent nuclear fuel (SNF) facilities at the Oak Ridge Reserva
under the Centralization and Regionalization alternatives.  Topics were selected for analy
their potential to be affected by these alternatives.  Each topic is addressed in the deta
serve as a baseline for assessment of potential environmental consequences in Chapter 5. 

4.2 Land Use 

    The ORR occupies an area of approximately 34,667 acres (140 square kilometers) in east
Tennessee, in a predominantly rural area about 25 miles (40 kilometers) west of Knoxville.
which is bordered on the southeast and southwest by the Clinch River, is within the jurisd
boundaries of the City of Oak Ridge, and also lies within Roane and Anderson Counties (MME
    The ORR consists of three plants located on three separate sites: the Y-12 Plant (1.3 
or 3.4 square kilometers); the Oak Ridge National Laboratory (ORNL) (1.8 square miles or 4



kilometers); and the K-25 Site (1.1 square miles or 2.8 square kilometers) (MMES 1989).  
    Land use activities at the ORR have historically occurred within the boundaries of the
plant sites.  However, more recently, other ORR lands have also begun to be used.  ORR lan
utilized for waste storage in the mid-1940s and for environmental research in the 1950s.  
management program was initiated in 1964, and the first comprehensive forest management pr
was released in 1965.  The ORR has been used by research institutions, universities, and g
agencies as a site for the study of terrestrial ecology, aquatic ecology, forestry, and ag
Department of Energy (DOE) designated approximately 21 square miles (54 square kilometers)
undeveloped ORR land as a National Environmental Research Park, which today provides prote
areas for research and education in the environmental sciences (MMES 1989). 
    Land use outside the three main plant sites falls into seven general categories:  mult
research and development; support services; waste management; environmental restoration; n
areas; public recreational park; and national environmental research park (Figure 4.2-1). 
58 percent of the land on the ORR (20,051 acres or 31 square miles) can be classified as u
due to its current land use designation (MMES 1994a).   
    Land uses bordering the ORR are primarily forest and agricultural.  Residential and co
the only other significant uses of land in the vicinity, and occur along the northeast and
boundary of the ORR in the City of Oak Ridge.  The land areas bordering the ORR comprise w
(mostly hardwood forests), small farms, and rural residences.  Commercial forestry and agr
account for approximately 76 percent of the total land use in this region (MMES 1994a).   
    The entire ORR has been placed under the forestry, agriculture, industry, and research
classification by the City of Oak Ridge, although this designation does not bind DOE land 
on the site.  DOE land use plans applicable to the ORR include the Oak Ridge Reservation S
Development and Facilities Utilization Plan, issued in 1989 and updated in 1990; the City 
Comprehensive Plan and Zoning Ordinance, issued in 1985 and updated in 1988; and the Resou
Management Plan for the U.S. DOE Oak Ridge Reservation, first issued in 1984.  
    The region surrounding the ORR has numerous local, state, and national public recreati
(Figure 4.2-2).  Federal outdoor recreation facilities include the Great Smoky Mountains N
the Cherokee National Forest; the Cumberland Gap National Historic Park; the Big South For
River and Recreation Area; and the Obed Wild and Scenic River (MMES 1994a).  State parks n
ORR site include the Frozen Head State Natural Area; the Big Ridge State Park; the Cove La
Park; the Fall Creek Falls State Park; the Pickett State Rustic Park; the Panther Creek St
Hiwassee State Scenic River (MMES 1994a).   
  Figure 4.2-1. Generalized land use at the Oak Ridge Reservation.   Figure 4.2-2. Recreat
such as fishing and boating.  Wildlife management areas that allow in-season hunting inclu
South Fork National River and Recreation Area, Catoosa Wildlife Management Area, Chuck Swa
Wildlife Management Area, and the ORR (MMES 1994a).    
    Numerous locally funded recreational areas exist near the ORR, the closest being in th
Ridge.  The City of Oak Ridge has 2 golf courses, 11 athletic fields, 36 tennis courts, 12
areas, and a public outdoor swimming pool (MMES 1994a). 
    Clark Center Recreational Park, located on the ORR, is a 90-acre (0.36-square-kilomete
recreational area that is open to the public.  The park consists of three shelters, a boat
fields, a swimming area, and a paved access road.  It is located approximately 2 miles (3.
south of the Y-12 Plant (MMES 1994a). 
    The ORR is a controlled area with public access limited to through traffic on Tennesse
Routes 95, 58, 62, 162, and 170 (MMES 1991b).   
    The site proposed for SNF activities is located within the West Bear Creek Valley Area
the western portion of the ORR site near the site boundary.  This area of the ORR is curre
Natural Areas land use category and is designated for future Waste Management land use (MM
1994a).  The area is designated as a Potential Site for a Future Programmatic Initiative i
ORR Master Plan (MMES 1994a).  With the exception of an industrial park, land uses borderi
ORR in the area of West Bear Creek Valley are primarily agricultural farmland and commerci
with sparsely located residences (MMES 1994a).   
    The industrial park located just to the south of the proposed SNF management facility 
Creek Road houses two organizations.  The Scientific Ecology Group, Inc., employs about 70
people and is a low-level radioactive waste incinerator who's commercial operation began i
International Technology, Inc., operates a hazardous and radioactive waste geotechnical la
pilot lab, also on Bear Creek Road.  This International  
Technology, Inc., operates a hazardous and radioactive waste geotechnical laboratory and a
also on Bear Creek Road.  This International Technology, Inc., facility is an extension of
office and employs about 10 people at the facility (IT undated a, undated b; SEG undated).
      There are no onsite areas that are subject to Native American Treaty rights or conta
unique farmland. 



4.3 Socioeconomics 

4.3.1 Region of Influence 

      The socioeconomic information presented in this Programmatic Environmental Impact St
covers the baseline conditions in the Region of Influence.  The Region of Influence is def
region in which the principal direct and indirect socioeconomic effects of actions at the 
occur and are expected to be of consequence for local jurisdictions.  The Region of Influe
the current residential distribution of the DOE and contractor personnel employed by the O
probable location of offsite contractor operations, and the probable location of labor and
supporting indirect economic activity linked to the ORR.  The Region of Influence includes
where 92 percent of DOE and contractor personnel employed by ORR reside.  The Region of In
includes the counties of Anderson, where 34 percent of ORR personnel reside, Knox (36 perc
(16 percent), and Loudon (6 percent) (Truex 1991 [Table J]). 

4.3.2 Regional Economic Activity and Population 

      Regional economic linkage supporting production activity at the ORR occurs primarily
Anderson, Knox, and Roane counties, where most of the supporting contractors offsite and l
capital supporting indirect economic activity linked to the ORR are located.  

4.3.2.1 Anderson County. Most of the industrial and commercial development, dominated by 

energy-related companies specializing in manufacturing and research and development in sup
ORR, has occurred in the City of Oak Ridge in Anderson County and Roane County. 
      The major employment sectors in Anderson County in 1990 were services, manufacturing
government, and retail trade.  As a percentage of Anderson County wage and salary employme
service and manufacturing sector each accounted for 30 percent, the government sector 13 p
retail trade 11 percent.  The number of employed persons in Anderson County in 1990 was 39
in Anderson County have increased 3 percent annually between 1980 and 1990, and are projec
continue to increase at an average rate of less than 1 percent annually for the next sever
Department of Commerce 1993).  Since 1988, the unemployment level for Anderson County has
remained below the national unemployment rate.  The unemployment rate reached a low of 4.4
in 1990 and has slowly increased to 5.6 percent in 1992 (Anderson County 1993; Department 
Economic and Community Development Industrial Development Division 1993). 
      Approximately 40 percent of the Anderson County population resides in the City of Oa
with an additional 42 percent in rural areas, and the remaining 18 percent in other munici
Anderson County (Anderson County 1993).   Between 1980 and 1990, the population in Anderso
County increased by over 1 percent from 67,500 to 68,250 persons (0.10 percent annually). 
population in Anderson County is projected to continue to grow at an average rate of less 
annually over the next several years, reaching 76,100 persons by 2004 (U.S. Department of 
1993). 

4.3.2.2 Knox County. In Knox County, the major employment sectors in 1990 were service, 

manufacturing, retail trade, and government.  As a percentage of Knox County wage and sala
employment, the service sector accounted for approximately 27 percent, retail trade 20 per
manufacturing 12 percent, and government 17 percent.  The total number of persons employed
County in 1990 was 215,948.  Jobs have increased 2 percent annually between 1980 and 1990,
projected to continue to grow at an average rate of less than 1 percent annually for the n
(U.S. Department of Commerce 1993).  The unemployment rate for Knox County was 4.6 percent
1992 (Department of Economic and Community Development Industrial Development Division 199
      Between 1980 and 1990, the population in Knox County increased 5 percent from 319,70
335,750.  The population in Knox County is projected to continue to increase at an average
than 1 percent annually for the next several years, reaching 377,130 persons by 2004 (U.S.
of Commerce 1993).   

4.3.2.3 Roane County. Development that has occurred in Roane County has been 

predominantly residential.  In Roane County, the major employment sectors in 1990 were ret
manufacturing, services, and government.  As a percentage of wage and salary employment in



County, retail trade accounted for approximately 26 percent, manufacturing 24 percent, ser
percent, and government 15 percent.  The total number of persons employed in Roane County 
was 24,640.  Jobs have increased less than 1 percent annually between 1980 and 1990, and a
to continue to increase at an average rate of less than 1 percent annually for the next se
Department of Commerce 1993).  The unemployment rate for Roane County was 6.8 percent in 1
(East Tennessee Development District 1993). 
      Between 1980 and 1990, the population in Roane County decreased 2.5 percent, from 48
47,230.  The population in Roane County is projected to increase at an average rate of les
annually for the next several years, reaching 52,670 persons by 2004.   

4.3.2.4 Loudon County. Total employment in Loudon County in 1990 was 12,560 persons. In 

1990, the farming sector accounted for a considerably larger percentage, while the service
government sector accounted for a smaller percentage of total jobs than in Anderson, Knox,
counties (U.S. Department of Commerce 1993).   The unemployment rate for Loudon County was
percent in 1992, dropping from 7.2 percent in 1991 due to increase in construction and min
Tennessee Development District 1993). 
      The population of Loudon County increased by 1 percent annually, from 28,700 in 1980
in 1990.  The population of Loudon County is projected to increase at an average rate of l
percent annually for the next several years, reaching 32,900 persons by 2004 (U.S. Departm
Commerce 1993). 
       

4.3.2.5 Oak Ridge Reservation. The employment level at the ORR in 1994 was 18,200 

persons (Truex 1995).  In 1993, there were approximately three full-time-equivalent employ
positions involved in SNF operations on the ORR (Brown 1994b).  Employment levels are expe
decrease to 16,980 by the year 1999 and are projected to remain constant through the year 
1994). 

4.3.2.6 Aggregate Regional Economic and Demographic Baseline. For the purposes of 

establishing a regional baseline to compare potential impacts for the programmatic analyse
5.3, regional economic and demographic data for the four-county Region of Influence were a
form one region (Table 4.3-1). 
       The total population of the Region of Influence, shown in Table 4.3-1, is projected
persons in 1995, and is projected to grow at an annual average rate of less than 1 percent
538,820 persons in 2004.  The labor force of the Region of Influence is also projected to 
annual average rate of less than 1 percent, growing to 360,000 persons in 2004.  The total
the Region of Influence is projected to grow at an annual average rate of approximately 1 
growing from 292,700 jobs in 1995 to 338,070 jobs in 2004. 

4.3.3 Public Service, Education and Training, and Housing Infrastructure 

4.3.3.1 Police and Fire. ORR fire protection services are provided by the fire departments on 

the reservation.  The ORR fire departments have mutual aid agreements among themselves and
City of Oak Ridge (MMES 1989). 
      Twelve city, county, and state law enforcement agencies provide police protection in
Influence.  In 1990, the largest law enforcement agency in the four-county Region of Influ
Knoxville, with 296 sworn officers (FBI 1991).  Law enforcement on the ORR is provided by 
Oak Ridge Police Department.  Security enforcement, established to meet the Atomic Energy 
mission requirements, is provided by the prime management and operations contractor (MMES 
Table 4.3-1.  Aggregate regional economic and demographic indicators for ORR. a  
Years              Regional     Regional labor force   Regional population  
                   employment  
1995               311,700      332,000                506,600  
1996               315,100      335,700                510,300  
1997               318,600      339,400                51,400  
1998               322,100      343,100                517,900  
1999               325,700      346,900                521,700  
2000               329,300      350,700                525,500  



2001               331,500      353,000                528,800  
2002               333,700      355,400                532,100  
2003               335,900      357,700                535,500  
2004               338,000      360,000                538,800  
2005               340,300      362,400                542,200  
Average Annual     0.9%         0.9%                   0.7%  
Growth Rate 
  
  
a.  Sources:  U.S. Department of Commerce 1993; East Tennessee Development District 1993. 
  
Note:  Aggregate region includes the Roane, Anderson, Loudon and Knox Counties.  Labor  
force projection developed for this study.  

4.3.3.2 Education and Training. Four school districts, Anderson, Knox, Loudon, and Roane, 

provide public education services in the Region of Influence.   In 1990, the four school d
average daily membership of 66,510 students.  Knox County had the highest average daily me
of 50,324 students (Tennessee Department of Education 1992). 

4.3.3.3 Housing. Between 1980 and 1990, the number of housing units in the Region of 

Influence increased 14 percent from 181,299 to 206,234.  In 1980 and 1990, the homeowner v
rates in the Region of Influence averaged 1.4 and 1.5 percent, respectively (Census 1982, 
      Housing additions in the Region of Influence peaked at 3,882 units in 1990, but decl
in 1991.  In 1992, however, housing additions increased to a total of 3,880 units (East Te
Development District 1993). 

4.4 Cultural and Paleontological Resources 

4.4.1 Archeological Sites and Historic Structures 

      For approximately 10,000 years, people have inhabited the ORR site.  A cultural reso
conducted in 1975 did not identify any cultural resources on the proposed site for the SNF
facilities.  Therefore, no prehistoric or historic resources are expected to be located on
for the SNF management facilities (Fielder 1975).   

4.4.2 Native American Resources 

      In the early 1700s, the Overhill Cherokee lived in the area that is now the ORR.  Th
remained in the area until 1838, when it was moved forcibly to Oklahoma under Federal orde
al. 1984a).  While the Cherokee may retain cultural affiliation with their ancestral home,
known Native American resources on the proposed site for the SNF facilities.    

4.4.3 Paleontological Resources 

      The ORR is underlain by nine geologic formations or groups ranging in age from Early
to Early Mississippian.  On the ORR, the only formations known to contain fossils are the 
(which does not usually contain fossils but does contain small coiled gastropods in a lime
Chickamauga Limestone (which contain many fossils including brachiopods, bryozoans, gastro
cephalopods, crinoid stems, corals, and trilobites); the Sequatchie Formation (which does 
abundant supply of fossils in the formation, but does contain large brachiopods, colonial 
bryozoans within several thin beds of gray limestone); the Rockwood Formation (which conta
stem fossils in the upper half of the formation); and the Fort Payne Chert, which contains
crinoid stems (McMaster 1988).  No unusual paleontological remains from the ORR were ident

4.5 Aesthetics and Scenic Resources 

    Visual or scenic resources comprise the natural and man-made features that give a part
environment its aesthetic qualities.  These features form the overall impression that a vi



an area or its landscape character.  Visual sensitivity is assessed by considering the act
and expectations of the public within a given area.  High visual sensitivity exists when a
unique, or in other ways special to viewers.  Medium visual sensitivity exists when a view
others in the area or is of secondary importance relative to other significant aspects of 
visual sensitivity exists when a view has little value to viewers and an intrusion or alte
would have no impact on viewers. 
    Scenic resources at the ORR and the surrounding area are set in a landscape of heavily
predominantly parallel ridges with steep slopes interspersed with relatively flat valleys,
physiographically as the Ridge and Valley Province.  Due to the rolling topography at the 
approximately 62 percent of the reservation is located on slopes of less than 14 percent (
The reservation is framed by the Clinch River at the west, south, and eastern boundary, an
Creek to the north.  The vegetation present at the reservation is primarily a mixture of d
coniferous forest covering approximately 80 percent of the site (MMES 1989).  Roads provid
access to the interior of the site include State Routes 95 and 58, along with Bethel Valle
4.2-1). 
    The location of the proposed SNF management facilities, under the Centralization Alter
set along the north side of Bear Creek Road west of State Route 95, between the extension 
and State Route 95, at the western end of the reservation.  The public has access to Bear 
of State Route 95.  As a result, the entrance to the site will be visible to traffic on Be
(MMES 1994a).  The proposed facilities would consist of 90 acres (0.36 square kilometer), 
would be located within security fencing.  The facility would have the appearance of indus
ranging in height from one to three stories.  The site would receive and unload up to one 
per day, or a total of 5,500 truck shipments over the 40-year operation period.  The site 
the south side of Pine Ridge midway between the top of the ridge, with elevations ranging 
and 1,100 feet (274 and 335 meters), and Bear Creek Valley, with an elevation of approxima
(213 meters) (TVA 1987).  Chestnut Ridge, located south of Pine Ridge on the reservation, 
    Under the Regionalization Alternative, the location of the proposed SNF facility would
same but would be reduced in area and extent.  Operation of the facilities would also be r
resulting in the receipt of fewer truck shipments over the 40-year operation period. 
    The viewshed surrounding the ORR consists mainly of sparsely populated rural land.  Th
Oak Ridge, along the northeast portion of the site, is the only adjacent urban area.  View
facilities from areas surrounding the reservation include those from public roadways such 
40 and 75, U.S. Route 70, and State Routes 62, 162, and 95.  The reservation can also be v
south bluffs along the Clinch River.  The Great Smoky Mountains National Park and the Blue
Mountains are approximately 70 miles southeast of the ORR and are generally not visible fr
reservation (MMES 1989).  In general, views are limited by the rolling terrain, heavily fo
vegetation, and hazy atmospheric conditions. 
    The developed areas of the ORR could generally be classified as having low visual sens
remainder of the site ranges from low to moderate visual sensitivity.  Of the jurisdiction
affected by the construction and operation of the proposed SNF facilities, only the City o
its Comprehensive Plan has provided policies that promote elements of scenic resource enha
preservation through streetscape design, landscaping, lighting, and signage improvements a
the urban area and the city center.  One entrance to the urban area that promotes scenic r
enhancement and preservation is Illinois Avenue, crossing the northeast portion of the ORR
Oak Ridge 1989). 

4.6 Geologic Resources 

    This section provides a general description of the geology, soils, geologic resources,
volcanic, and other geologic hazards at the ORR and surrounding area.  This section also d
existing impacts to the geology and geologic resources resulting from past and present hum
at the ORR. 

4.6.1 General Geology 

    As shown in Figure 4.6-1, the ORR lies entirely within the western portion of the Vall
near the boundary with the Cumberland Plateau.  The Valley and Ridge Province, a zone of f
rocks in the Appalachian mountain belt, is characterized by numerous linear ridges and val
approximately southwest-northeast as shown on Figure 4.6-2.  The rocks of the Valley and R
Tennessee are Early Cambrian to Early Mississippian in age.  A stratigraphic column for th
East Fork Ridge (south of Interstate 95) is shown on Figure 4.6-3.  A generalized geologic
shown on Figure 4.6-2.  Most of the ORR is underlain by the Rome Formation and Conasauga, 
Groups, sedimentary rocks of Cambrian and Ordovician age (Hatcher et al. 1992).  A geologi



ORR is shown on Figure 4.6-4. 
    The Rome Formation consists of interbedded sandstone, siltstone, and shale.  The base 
is not exposed in the Oak Ridge area, but consideration of regional structural trends sugg
Rome Formation is in fault contact with younger rocks.  On the Copper Creek and Whiteoak M
thrust sheets the Rome is 120-180 meters (390-590 feet) thick, and on 
  Figure 4.6-1. Generalized map of the southern Appalachian geologic provinces showing the
  Figure 4.6-2. Geologic map of the Oak Ridge Reservation.   Figure 4.6-3. Stratigraphy of
carry the name of the fault at their front, or northwest edge.  Faults are shown on Figure
transition between the sandstones of the Rome Formation and the overlying Pumpkin Valley S
Conasauga Group occurs rather abruptly, as the more resistant sandstones grade into the le
shales. 
    The formations of the Middle to Upper Cambrian Conasauga Group are primarily limy shal
interlayered with shales, limestones, and siltstones.  At the ORR, the Conasauga Group is 
six units (see Figure 4.6-3).  Approximately 450 meters (1,500 feet) of the Conasauga Grou
at the ORR.  The transition from the Conasauga Group to the overlying Knox Group is gradat
the dominant rock type shifting from shale and dolomitic limestones in the Conasauga Group
dolomites with occasional limestones in the Knox Group. 
    At the ORR, as in the rest of eastern Tennessee, the Upper Cambrian to Lower Ordovicia
Group is divided into five formations, which are shown on Figure 4.6-3.  The Knox Group is
approximately 914 meters (3,000 feet) thick on the ORR and consists primarily of thick bed
dolomite (Hatcher et al. 1992).  Above the Knox Group is the Middle to Upper Ordovician Ch
Group.  See Figure 4.6-3 for the units that comprise the Chickamauga on the Whiteoak Mount
sheet. 
    Surface relief at the ORR typically ranges from a ridge crest to valley floor relief o
(100 to 225 feet) (Lee and Ketelle 1987).  Surface elevations on the ORR range from a maxi
meters (1,356 feet) National Geodetic Vertical Datum at the crest of Melton Hill (see Figu
minimum of 226 meters (740 feet) National Geodetic Vertical Datum near Mile 10 on the Clin
(Boyle et al. 1982).  A series of crests and ridges that trend northeast and southwest mak
(Figure 4.6-2).  In general, the crests or ridges are composed of resistant sandstone or d
Limestone and shale generally form the ridge flanks and valley bottoms.   
    Sinkholes, large springs, caves, and other karst features are common in the Knox Group
parts of the ORR underlain by limestones and dolomites (certain units in the Conasauga, Kn
Chickamauga Groups) are for the most part classified as karst terranes.  In a karst terran
little surface drainage because of the diversion of surface waters to subterranean (underg
routes.  These subterranean routes are caves and other enlarged openings that have formed 
dissolution of the carbonate rock.  Four major karst zones exist at the ORR that appear to
distinct stratigraphic horizons (Ketelle 1982).  These four karst zones all occur in the K
specifically in the Copper Ridge Dolomite, near the base of the Chepultepec Dolomite, near
the Chepultepec Dolomite, and in the Kingsport Formation (Ketelle 1982).  Karst developmen
present to varying degrees in the carbonate rocks of the Conasauga Group, most notably in 
Maynardville Limestone.  In Bear Creek Valley, karst development in the Maynardville Limes
causes variations in discharge along Bear Creek as the surface water and groundwater compo
in dominance (Lee et al. 1988).  Bear Creek Valley is underlain by calcareous shale and li
Conasauga Group (Bailey and Lee 1991).  Although no site-specific geologic characterizatio
conducted at the West Bear Creek Valley site, it appears the proposed SNF management facil
located over the lower Conasauga Group strata not normally characterized by karst developm
    The soils occurring in the ORR are predominantly clay, although chert and quartz are a
Soils developed in the Conasauga are clay.  Hatcher et al. (1992) provides detailed inform
Many of the soils belong to the broad group of Ultisols, which are reddish or yellowish, m
acidic soils.  Entisols, which are thin surface soils over bedrock that show little develo
horizons, are found locally in steeply sloping areas.  In addition, small areas of incepti
alluvial areas adjacent to streams (Boyle et al. 1982).  These are young soils, also with 
development.  Soils on the ORR tend to retain moisture and are typically 90 percent satura
depth of 3 meters (10 feet) (Ketelle and Huff 1984).  Depths of soil profiles on the ORR v
centimeters (6 inches) on slopes to 18 meters (60 feet) over dolomites in the Knox Group (
1982).   

4.6.2 Geologic Resources 

    The known resources of the geologic units exposed on the ORR are limited to industrial
including quarry rock and clay.  These industrial minerals are of low unit value and can b
elsewhere.  Quarry rock has been mined at several major locations throughout ORR, but no q
currently in operation (Oakes et al. 1984b). 
    There has been extensive seismic testing by private companies along roads traversing t



explore for deep accumulations of oil and gas.  Land has been leased by major oil companie
northwest of K-25 off the ORR; no exploratory wells have been drilled and the status of oi
resources underlying the ORR is unknown at this time (Oakes et al. 1984b).   

4.6.3 Seismic and Volcanic Hazards 

    There is no evidence that there has been volcanic activity in the vicinity of the ORR 
1 million years. 

4.6.3.1 Historical Seismic Activities. From 1811 to 1975, only five major earthquakes or 

earthquake series have affected the ORR area.  These are the New Madrid, Missouri, earthqu
and the Charleston, South Carolina; Knoxville, Tennessee; Strawberry Plains, Tennessee; an
Tennessee earthquakes.  The New Madrid earthquake series of December 1811 to February 1812
produced maximum Modified Mercalli Intensity disturbances of V to VI in the ORR area.  A M
Mercalli Intensity V earthquake is felt by everyone.  Typical damage includes some dishes,
etc. being broken, a few instances of cracked plaster, and unstable objects being overturn
Mercalli Intensity VI earthquake is also felt by all, and many become frightened and run o
Typical damage includes some heavy furniture moved and a few instances of fallen plaster o
chimneys.  A Modified Mercalli Intensity of VI is approximately equal to a Richter Magnitu
(Griggs and Gilchrist 1977). 
    The 1844 Knoxville earthquake, which occurred approximately 40 kilometers (25 miles) f
ORR, had an epicenter shaking of Modified Mercalli Intensity VI.  The Charleston earthquak
had a Modified Mercalli Intensity of V to VI at the ORR, as did the 1913 Strawberry Plains
The 1930 Kingston earthquake, 8 kilometers (5 miles) northwest of the ORR, had an epicente
Modified Mercalli Intensity V (Boyle et al. 1982).  When intensities are reported at epice
would have been less at the ORR, as intensities diminish with distance. 
    A Modified Mercalli Intensity VII earthquake does not typically cause severe damage, b
causes breaking of weak chimneys at the roof line, cracks in masonry, and the falling of p
bricks, and stones.  No Modified Mercalli Intensity VII earthquakes have been recorded at 
during the 165-year period from 1811 to 1975.  Earthquakes with a Modified Mercalli Intens
generally occur one order of magnitude less frequently than earthquakes with a Modified Me
Intensity of V to VI.  Seismic records indicate that the ORR is located in a region of mod
activity having an average of one to two earthquakes per year, with seismic activity occur
followed by long periods of no activity.  No deformation of recent surface deposits has be
and seismic shocks from the surrounding, more seismically active areas are dissipated by d
the epicenters (Boyle et al. 1982). 
    The underlying structure of the ORR is complex due to the extensive faulting and defor
characteristic of the region.  There are three regional thrust faults in the ORR area, the
Whiteoak Mountain, and Copper Creek Faults (see Figure 4.6-4).  All three strike to the no
dip to the southeast.  Latest movement on the faults was Late Pennsylvanian/Early Permian 
million years ago); consequently, they are not considered to be capable faults at present 
1984b).  According to 10 CFR Part 100, Appendix A, capable faults include those faults tha
exhibited movement at or near the ground surface at least once during the past 35,000 year
of a recurring nature within the past 500,000 years.  

4.6.3.2 Seismicity Studies. Four seismic studies have been specifically conducted for the 

ORR for which the results have been published.  Three of these studies have been summarize
Beavers et al. (1982), and were performed by Blume in 1973, Dames and Moore in 1973, and T
1981.  The first two studies were directed toward the seismic hazards at the K-25 Site (fo
Ridge Gaseous Diffusion Plant), and the latter focused on ORNL (Beavers et al. 1982).   
    These three early studies presented preliminary analysis and conclusions.  The fourth 
(McGuire et. al. 1992), is a more recent seismic analysis for the entire ORR.  DOE Standar
1994a) and 1024 (DOE 1992b) summarize the results of recent seismic analyses at DOE sites 
that the peak ground accelerations for the ORR for 500-year, 1,000-year, 2,000-year and 5,
seismic events are 0.08g, 0.13g, 0.19g and 0.29g, respectively. 
   Figure 4.6-5 presents the site specific uniform hazard response spectra for horizontal 
which were approved by DOE Headquarter's Office of Nuclear Energy on August 25, 1993 (Bene
1993).  The response spectra noted on Figure 4.6-5 are for top of rock sites. 

4.6.3.3 DOE Seismic Design Criteria. DOE Order 5480.28 requires that the Design and



Evaluation Guidelines for Department of Energy Facilities Subjected to Natural Phenomena H
UCRL-15910 (Kennedy et al. 1990), be used for natural phenomena hazards design and evaluat
criteria until a DOE standard is issued.  In April 1994, DOE-STD-1020 was issued to replac
15910. 
    At the SNF management facility site the categorization of each structure, system and c
would be determined in accordance with DOE Standard DOE-STD-1021, Performance Categorizati
Criteria for Structures, Systems and Components at DOE facilities Subjected to Natural Phe
Hazards.   
    A maximum horizontal ground surface acceleration of 0.19g at ORR is estimated to resul
earthquake that could occur once every 2,000 years (DOE, 1994a).  The seismic hazard infor
presented in this EIS is for general seismic hazard comparisons across DOE sites.  DOE ord
and site specific procedures require that potential seismic hazards for existing and new f
evaluated on a facility specific basis. 

Figure 4.6-5. Oak Ridge- Site Specific Uniform Hazard Response Spectra for Horizontal 
Rock Motion 4.7 Air Resources 

4.7.1 Climatology 

    Except where indicated, the information presented in this section is derived from Fitz
and NOAA 1991. 
    The ORR site is located within the Great Valley of Tennessee in which the Cumberland P
borders to the northwest and the Great Smoky Mountains lie to the southeast.  Climate at t
influenced by these terrain features. 
    The climate and meteorology in the lowlands are generally unlike those that occur in t
mountainous regions of the southeastern United States.  Daytime winds are usually southwes
night-time winds are northeasterly, at least during periods of light wind.  The elevated r
the Cumberland Plateau and Great Smoky Mountains encompassing the valley impede wind speed
moderate degree.  The Cumberland Plateau retards the drainage of cold air from the northwe
the valley during winter, thus reducing the probability of extremely cold temperatures.  
The average daily temperature at the Oak Ridge National Weather Service Station, considere
representative of the ORR, was 14.2oC (57.5oF) for the period of record 1961-1990.  The av
temperatures varied from a low of 2.6oC (36.7oF) in January to a high of 24.8oC (76.6oF) i
    Humidity data are maintained at the Knoxville National Weather Service with a period o
from 1961-1990.  Records are reported for humidity readings during the hours 0100, 0700, 1
1900 (local time).  The 0700 and 1900 values will be reported here.  The mean 0700 relativ
was 86 percent with the mean monthly maximum of 92 percent occurring in July and August, a
mean monthly minimum of 80 percent occurring during February and March.  The mean 1900 rel
humidity is 63 percent with the mean monthly maximum of 68 percent occurring in September 
December, and the mean monthly minimum of 52 percent occurring in April.   
    The mean wind speed measured at the Oak Ridge National Weather Service over the period
1984 was 2.0 meters per second (4.4 miles per hour) at an average height above ground of a
meters (41 feet).  At a meteorological tower at the ORR the mean wind speed was 2.1 meters
(4.7 miles per hour) at about 10 meters (33 feet) above ground level.  Wind speeds in the 
influenced by local topographic conditions and are generally higher on top of the ridges t
valleys. 
    The wind direction above the ridgetops and within the valleys tends to follow the orie
valleys.  The prevailing wind direction is from the southwest, with a secondary maximum fr
northeast during the winter, spring, and summer months.  The situation is reversed in the 
    Figure 4.7-1 shows 1992 wind roses for the 10- and 60-meter levels of the Y-12 west 
meteorological tower.  The annual 10-meter level on the Y-12 west meteorological tower sho
peak wind direction frequencies from the west-southwest, with the secondary peak from the
northeast.  The annual 60-meter level shows wind direction frequencies from the northeast 
secondary peak from the southwest.  Since the valley floor is inclined, cold air will drai
during stable periods.  Both wind rose levels show the influence of the topography on the 
    Damaging winds are uncommon in the region.  Peak gusts recorded in the Great Valley ar
generally in the 27- to 31-meter-per-second (60- to 70-mile-per-hour) range for the months
through July; in the 22- to 27-meter-per-second (50- to 60-mile-per-hour) range for August
and December; and in the 16- to 20-meter-per-second (35- to 45-mile-per-hour) range in Oct
November.  The maximum gust reported in the region was about 37 meters per second (82 mile
hour); it occurred during the month of March at Chattanooga.  Knoxville has reported a pea
about 33 meters per second (73 miles per hour) and Oak Ridge a gust of about 26 meters per
miles per hour). 



    Winter is the wettest of the seasons in the ORR area; March and December are the wette
and October the driest.  The annual average precipitation measured at the ORR in Bethel Va
1944 through 1964 was 130.9 centimeters (51.5 inches), while the annual average precipitat
  Figure 4.7-1. Wind Roses for Y-12 west tower (@ 10 and 60m) for 1992 at ORR. National We
The maximum monthly precipitation was 48.9 centimeters (19.3 inches) in July 1967, while t
maximum rainfall in a 24-hour period observed at the Oak Ridge National Weather Service wa
in August 1960 at 19.0 centimeters (7.5 inches). 
    On average there are about 51 thunderstorm days per year at the Oak Ridge National Wea
Service station.  The summer thunderstorms, which may be accompanied by strong winds, heav
precipitation, or, less frequently, hail, occur primarily during the late afternoon and ev
Summer thunderstorms are attributable primarily to convective activity resulting from sola
the ground and generally moist atmospheric conditions.  Thunderstorm activity in the winte
attributable mainly to frontal activity. 
    The Great Valley of Tennessee is infrequently subject to tornadoes.  The western half 
has experienced three times as many tornadoes as the eastern half, where the ORR is locate
did experience a tornado from a severe thunderstorm on February 21, 1993 
(MMES 1993b).  The tornado path passed the Y-12 Plant in an east-northeast direction for a
21 kilometers (13 miles), ending just north of Knoxville.  The wind speeds associated with
ranged from 18 meters per second (40 miles per hour) to nearly 58 meters per second (130 m
hour), depending on the location along the path (MMES 1993b). 
    Hurricanes are rarely sustained once they reach as far inland as the Great Valley due 
loss of energy when they are cut off from their source of moisture.  The remnants of nine 
were classified as devastating after crossing the coastline of the United States have trav
of Tennessee in the last 70 years. 
    Atmospheric dispersion improves as wind speed increases, conditions become more unstab
the depth of the mixing height increases.  The transport and dispersion of airborne materi
functions of air movement.  Transport directions and speeds are governed by the general pa
flow (and by the nature of the terrain), whereas the diffusion of airborne material is gov
scale, random eddying of the atmosphere (i.e.,  turbulence).  Turbulence is indicated by a
stability classification.  Data collected at Y-12 for calendar year 1992 were classified u
temperature difference (i.e., between 60- and 10-meter levels) in accordance with Nuclear 
Commission Regulatory Guide 1.23 (NRC 1986).  The atmospheric conditions are unstable (i.e
Stability Classes A through C) approximately 5 percent of the time, neutral (Class D) appr
percent of the time, and stable (Classes E through G) approximately 52 percent of the time
meter level. 

4.7.2 Air Monitoring Networks  

    This section discusses the air monitoring networks of the ORR.  Atmospheric emissions 
ORR facilities are monitored by stack monitors and by a network of ambient air monitoring 
the perimeter of each major ORR operations area (ORNL, the Y-12 Plant, and K-25 Site), as 
the ORR perimeter and throughout the surrounding communities. 

4.7.2.1 Radiological Monitoring Network. Twelve of the ambient air monitoring stations on 

the perimeter of the Y-12 Plant routinely monitor total suspended uranium particulates.  T
perimeter monitoring network consists of four stations that monitor radiation parameters (
alpha, gross beta, iodine, and gamma-emitting radionuclides).  Samples of atmospheric trit
collected monthly at selected perimeter stations. 

4.7.2.2 Nonradiological Monitoring Network. The perimeter ambient air monitoring 

network for K-25, which was upgraded in 1986, consists of five stations that monitor airbo
contaminants such as nickel, lead, and chromium.  In 1988, two additional ambient air moni
stations were installed at the K-25 Site.  These stations measure polychlorinated biphenyl
dioxins, and hexachlorobenzene that may accidentally be released due to the Toxic Substanc
Act incinerator (located in the K-25 area).  

4.7.3 Air Releases  

4.7.3.1 Radiological Emissions. Table 4.7-1 presents the radioactive emissions to the atmosphere  



from each of the three ORR areas (ORNL, K-25, and Y-12) during 1992.   
Table 4.7-1.  Radioactive atmospheric emissions (curies/yr) from the ORR  
during 1992.  
   Isotope          ORNL          K-25         Y-12  
Hydrogen-3 (Tritium2.14 x 103    0.0 x 100      0.0 x 100  
Beryllium-7        8.91 x 10-6   0.0 x 100      0.0 x 100  
Potassium-40        0.0 x 100    1.01 x 10-3    0.0 x 100  
Cobalt-57           0.0 x 100    0.0 x 100     0.0 x 100  
Cobalt-60          2.97 x 10-5   0.0 x 100      0.0 x 100  
Bromine-82         1.02 x 10-5   0.0 x 100      0.0 x 100  
Krypton-83m        7.32 x 101    0.0 x 100      0.0 x 100  
Krypton-85          0.0 x 100    0.0 x 100     0.0 x 100  
Krypton-85m        1.73 x 102    0.0 x 100     0.0 x 100  
Krypton-87         3.50 x 102    0.0 x 100     0.0 x 100  
Krypton-88         4.94 x 102    0.0 x 100     0.0 x 100  
Krypton-89         6.27 x 102    0.0 x 100     0.0 x 100  
Strontium-90       1.19 x 10-4   0.0 x 100     0.0 x 100  
Niobium-95         0.0 x 100     0.0 x 100     0.0 x 100  
Technetium-97      0.0 x 100     6.10 x 10-2   0.0 x 100  
Ruthenium-106      0.0 x 100     4.36 x 10-4   0.0 x 100  
Iodine-129         2.70 x 10-4   0.0 x 100     0.0 x 100  
Iodine-131         1.25 x 10-1   0.0 x 100     0.0 x 100  
Iodine-132         1.36 x 100    0.0 x 100     0.0 x 100  
Iodine-133         6.48 x 10-1   0.0 x 100     0.0 x 100  
Iodine-134         2.05 x 10-2   0.0 x 100     0.0 x 100  
Iodine-135         1.22 x 100    0.0 x 100     0.0 x 100  
Xenon-133          8.81 x 102    0.0 x 100     0.0 x 100  
Xenon-133m         2.74 x 10     0.0 x 100     0.0 x 100  
Xenon-135          2.82 x 10     0.0 x 100     0.0 x 100  
Xenon-135m         1.55 x 102    0.0 x 100     0.0 x 100  
Xenon-138          8.50 x 102    0.0 x 100     0.0 x 100  
Cesium-134         6.03 x 10-7   0.0 x 100     0.0 x 100  
Cesium-137         6.13 x 10-4   8.16 x 10-5   0.0 x 100  
Cesium-138         0.0 x 100     0.0 x 100     0.0 x 100  
Barium-137         3.84 x 10-4   0.0 x 100     0.0 x 100  
Barium-137m        6.13 x 10-4   8.16 x 10-5   0.0 x 100  
Barium-140         1.00 x 10-4   0.0 x 100     0.0 x 100  
Lanthanum-140      1.39 x 10-6   0.0 x 100     0.0 x 100 
   Isotope          ORNL           K-25         Y-12  
Cerium-144         0.0 x 100      1.23 x 10-6   0.0 x 100  
Europium-152       1.86 x 10-12   0.0 x 100     0.0 x 100  
Europium-154       5.87 x 10-6    0.0 x 100     0.0 x 100  
Europium-155       3.02 x 10-6    0.0 x 100     0.0 x 100  
Osmium-191         2.27 x 10-2    0.0 x 100     0.0 x 100  
Gold-194           0.0 x 100      0.0 x 100     0.0 x 100  
Lead-212           1.56 x 100     0.0 x 100     0.0 x 100  
Thorium-228        9.52 x 10-6    1.54 x 10-3   0.0 x 100  
Thorium-230        6.49 x 10-7    7.41 x 10-4   0.0 x 100  
Thorium-232        1.86 x 10-7    2.96 x 10-5   0.0 x 100  
Thorium-234        0.0 x 100      0.0 x 100     0.0 x 100  
Protactinium-234m  0.0 x 100      4.07 x 10-1   0.0 x 100  
Uranium-234        2.24 x 10-5    2.55 x 10-2   4.70 x 10-2  
Uranium-235        4.79 x 10-7    1.12 x 10-3   1.49 x 10-3  
Uranium-236        0.0 x 100      0.0 x 100     1.86 x 10-4  
Uranium-238        7.57 x 10-7    3.74 x 10-2   4.11 x 10-3  
Neptunium-237      0.0 x 100      1.10 x 10-4   0.0 x 100  
Plutonium-238      7.40 x 10-6    6.02 x 10-4   0.0 x 100  
Plutonium-239      2.06 x 10-5    1.12 x 10-4   0.0 x 100  
Americium-241      1.37 x 10-5    0.0 x 100     0.0 x 100  
Curium-244         2.05 x 10-4    0.0 x 100     0.0 x 100 

4.7.3.2 Nonradiological Emissions. Table 4.7-2 presents the nonradiological emissions to the 

atmosphere from each of the three ORR areas during 1992.   



4.7.4 Air Quality 

4.7.4.1 Radiological. A summary of ORR airborne radionuclide emissions for 1992 is 

presented in Table 4.7-1.  The GENII environmental transport and dose assessment model was
calculate the effective dose equivalent resulting from these radionuclide emissions.  Thes
summarized in Table 4.7-3.  The maximum effective dose equivalent at the ORR boundary is 3
This is 33 percent of the corresponding National Emissions Standard for Hazardous Air Poll
collective effective dose equivalents to the estimated population of 910,000 persons withi
(50 miles) of the proposed SNF facility is 52 person-rem.  This dose is 0.019 percent of t
background radiation affecting this population.  Background radiation doses are presented 

4.7.4.2 Nonradiological. The ORR is located in Anderson and Roane Counties, in the Eastern 

Tennessee-Southwestern Virginia Interstate Air Quality Control Region 207.  As of 1993, th
within this Air Quality Control Region were designated as attainment with respect to all N
Ambient Air Quality Standards (CFR 1993a). 
    One Prevention of Significant Deterioration ambient air quality Class I area can be fo
vicinity of ORR.  That is the Great Smoky Mountains National Park, located approximately 4
kilometers (30 miles) southeast of ORR.  Since the promulgation of the Prevention of Signi
Deterioration regulations, no such permits have been required for any emissions source at 
    Ambient air quality within and near the ORR is monitored for total suspended particula
particulate matter less than 10 microns in diameter (PM10), fluorides, lead, and sulfur di
monitored until August 1990 (MMES 1993a).  Ambient air quality monitoring data collected a
are summarized in Table 4.7-4. 
Table 4.7-2.  Nonradiological emissions at ORR (kg/yr).    
Pollutant                Y-12      ORNL      K-25  
Carbon monoxide          36,807    45,872    12,119  
Nitrogen dioxide         648,746   201,090   20,065  
Particulates             1,576     5,599     1,137  
Sulfur dioxide           268,894   703,419   302  
Volatile organic compound1,582     1,068     1,011  
Chlorine                 91        b         1,567  
Hydrochloric acid        6,959     b         42  
Methanol                 26,407    b         b  
Nitric acid              9,491     30        b  
Perchloroethylene        12,245    b         b  
Sulfuric acid            2,424     0         130  
Hydrogen fluoride        73        b         b  
Mercury                  0.01      b         b  
Trichloroethane          745       b         b  
  
  
a.  Source:  MMES (1993a).  
  
b.  No source indicated. 
Table 4.7-3.  Summary of effective dose equivalents to the public from ORR operations  
during 1992.    
                               Maximum exposed     Collective dose to  
                               individual doseb    the population within  
                                                   80 km of ORR sourcesc  
Dose                           3.3 mrem            52 person-rem  
National Emission Standards    10 mrem per year    --  
for Hazardous Air Pollutants standard 
Percentage of National         33                  --  
Emission 
Standards for Hazardous Air  
Pollutants  
Natural background dose        295 mrem per year   279,000 person-rem  
                                                   per year  
Percentage of natural          1.1                 0.019  
background dose 
  



  
a. Sources: MMES (1993a); PNL (1988).  
  
b.  The maximum boundary dose is to the hypothetical individual who remains in the open  
continuously during the year at the ORR boundary.  
  
c.  Based on estimated population of 910,000 persons within 80 kilometers of the proposed 
SNF facility site location in 1995.  
  
  Figure 4.7-2. Sources of radiation exposure, unrelated to Oak Ridge Reservation operatio
Table 4.7-4.  Comparison of baseline concentrations with most stringent applicable regulat
Criteria pollutant     Averaging time     Most stringent      Maximum(a)       Maximum exi
                                          regulation or       background       site contri
                                          guideline (-g/m3)   concentration    (-g/m3)    
                                                              (-g/m3)                     
Carbon monoxide        8-hour             10,000              b                6.9        
                       1-hour             40,000              b                24.1       
Nitrogen dioxide       Annual             100                 b                2.1        
Lead                   Calendar quarter   1.5                 b                c          
Particulate matter lessAnnual             50                  8                4.0d       
than 10 microns in     24-hour            150                 54               43.9d      
diameter  
  
Sulfur dioxide         Annual             80                  27               2.3        
                       24-hour            365                 146              31.8       
                       3-hour             1,300               321              80.5       
Total suspended        Annual             50                  32               4.0        
particulatesf          24-hour            150                 73               43.9       
  
Hydrogen               30-day             1.2                 0.06             c          
Fluoride               7-day              1.6                 0.03             c          
Hydrogen fluorides (as 24-hour            2.9                 b                c          
fluorides)             8-hour             3.7                 b                c          
  
Hazardouse air pollutants                                                                 
Chlorine               8-hour             150                 b                0          
Selenium               8-hour             20                  b                c          
Mercury                8-hour             0.5                 b                c          
Chromium               8-hour             5                   b                c          
Chrome                 8-hour             5                   b                c          
  
  
a.  Ambient air quality data (MMES 1992a, 1991a).  
  
b.  Not monitored.  
  
c.  Not estimated because the potential release is negligible.  
  
d.  It is conservatively assumed that data for particulate matter less than 10 microns in 
particulates data.  
  
e.  State standard.  
  
f.  State guideline. 
     Table 4.7-4 presents the effects of site emissions on local ambient air quality.  Con
pollutants obtained from ambient air quality monitoring data are added to pollutant concen
determined from air dispersion modeling using site-specific emission rates.  The resulting
compare total concentrations to applicable Federal and state criteria pollutant and hazard
pollutant guidelines and regulations.  All pollutant concentrations of existing emissions 
below applicable regulations. 

4.8 Water Resources 

4.8.1 Surface Water 



    The hydrologic system on the ORR is controlled by the Clinch River (MMES 1994a).  The 
River flows about 350 miles (560 kilometers) from its headwaters in southwest Virginia, ne
to its confluence with the Tennessee River at Kingston, Tennessee.  Its drainage area is a
square miles (11,340 square kilometers) (Boyle et al. 1982).  All water that drains from t
the Clinch River and subsequently the Tennessee River. 
      Flow in the Clinch-Tennessee River system is regulated by multipurpose dams of the T
Valley Authority (TVA).  Three dams operated by the TVA control the flow of the Clinch Riv
Dam, approximately 31 miles (50 kilometers) upstream of the ORR, was constructed to provid
control and low-flow regulation.  Melton Hill Dam, south of the ORNL site, controls the fl
Clinch River near the ORR.  Its primary function is power generation.  Flood control is a 
function.  Watts Bar Dam, also used for power generation, is located on the Tennessee Rive
influences the lower reaches of the Clinch River by creating backwaters that can extend as
as Melton Hill Dam (Oakes et al. 1987).   
    Heavy precipitation in the area causes localized flooding, primarily in the City of Oa
(MMES 1994a) and along the Clinch River.  A flood analysis was prepared by the TVA for the
(TVA 1991).  This analysis provides flood elevations for flooding events in the Clinch Riv
tributaries on the ORR.  Flooding events analyzed ranged from the 25-year flood (a flood w
chance of being equaled or exceeded in any given year) to probable maximum flooding events
Approximate 500-year floodplains (1 in 500 chance in any given year) are shown on Figure 4
specific surveys should be performed to more accurately determine locations of flooding el
    The average discharge from Melton Hill Dam between 1963 and 1979 was 5,300 cubic feet 
cubic meters) per second (Boyle et al. 1982).  The average summer (June-September) dischar
same period was 4,730 cubic feet (134 cubic meters) per second.  However, power is generat
Hill Dam to help meet peak loads and, as a result, flow in the Clinch River is pulsed.  Pe
at the dam can be followed by periods of flow of up to 20,000 cubic feet (560 cubic meters
Variations in the flow of the Clinch River affect the flow of the tributaries on the ORR. 
during peak periods of power generation at Melton Hill Dam, flow from White Oak Creek can 
blocked or even reversed.  The 1992 minimum monthly release at the Melton Hill Dam occurre
and was 3.5 billion cubic feet (100 million cubic meters) (MMES 1994a). 
    The ORR is drained by a network of tributaries of the Clinch River (Figure 4.8-1).  A 
stream classification system based on water quality, water use, and resident aquatic biota
streams on the ORR for fish and aquatic life, irrigation, and livestock watering (MMES 199
designated classification, specific water quality criteria are applied, forming the basis 
National Pollutant Discharge Elimination System permits.  No rivers designated as wild and
on the ORR. 
    Stream flow on the ORR varies primarily with seasonal precipitation (MMES 1994a).  Pre
varies throughout the year, with the winter months and July experiencing the highest rainf
cycles of wet and dry seasons are also evident.  Precipitation is lost through evaporation
uptake, runoff to streams, and to groundwater recharge through the soil. 
    The drainage pattern on the ORR is a weakly developed "trellis" pattern (Lee and Ketel
The majority of the small streams are located in the northeast-southwest-trending valleys.
flow across the ridges through water gaps that may have formed due to the presence of stru
(Golder Associates 1988).  Karst topography also affects the appearance of surface drainag
  Figure 4.8-1. Locations of the Clinch River and tributaries on the Oak Ridge Reservation
    A number of wetlands occur on the ORR (MMES 1994a).  Wetlands are surface features 
periodically saturated with or covered by water, and have hydric soils and hydrophytic pla
regards to water resources issues, wetlands absorb flood waters and improve groundwater qu
Characteristic wetlands of the ORR region include forested wetlands along creeks, wet mead
marshes associated with streams and seeps, and emergent communities in shallow embayments 
ponds. 
    The abundance of limestone and dolomite is reflected by the presence of calcium bicarb
surface waters at the ORR.  Water hardness is typically moderate, and the concentrations o
dissolved solids normally range between 100 and 250 milligrams per liter (Rogers et al. 19
    Measurements of surface water quality and flow are made at a number of sampling statio
around the ORR.  Reference surface waters, ORR surface waters receiving effluents, off-res
surface waters, and effluents are all sampled and analyzed as part of the surface water mo
program.  Water samples are collected and analyzed for radiological and nonradiological co
results are reported yearly in publicly available environmental reports (e.g., MMES 1993a;
1991a).   
    Although bedrock characteristics differ somewhat among the watersheds of these streams
the observed differences in water quality are attributed to different contaminant loadings
1988).  Both wastewater discharges and the groundwater transport of contaminants from wast
sites affect water quality in ORR streams.  Consequently, a number of surface streams have
contaminated by activities at the ORR (DOE 1992c).  In the past, contaminants have been di
released to surface waters on the ORR.  Indirect releases via shallow groundwater discharg



water streams have occurred in the past and continue to date.  For example, activities at 
contaminated reaches of the White Oak Creek system and Melton Branch with radionuclides, m
other hazardous chemicals.  The stream channel of Upper East Fork Poplar Creek in the Y-12
has been contaminated from past activities at the Y-12 Plant.  Activities at the Y-12 Plan
contaminated surface water and groundwater in the Bear Creek Valley with nitrates, volatil
radionuclides, and metals beyond the ORR boundary.  Operations at the Y-12 Plant have also
contaminated Lower East Fork Poplar Creek beyond the ORR boundary with mercury, other meta
organics, and radionuclides.  Ultimately, contaminants from all these streams have been di
the Clinch River, where sediment contamination is a primary concern. 
    All effluent discharges to streams are required to meet specified National Pollution D
Elimination System permit limits (MMES 1994a).  For example, the quality of water in East 
Creek partially reflects the influence of the Y-12 Plant and the City of Oak Ridge municip
treatment facility.  Each of the ORR installations has a National Pollution Discharge Elim
permit.  In 1992, more than 400 National Pollution Discharge Elimination System stations w
requiring more than 65,000 water analyses.  Significant reductions in the number of noncom
the ORR between 1991 to 1992 were engineered especially with respect to the Y-12 Plant.  T
Site was in 99.9 percent compliance with discharge limits.  The Y-12 Plant was in 99.5 per
compliance with discharge limits.  The ORNL was in 99 percent compliance with discharge li
Table 4.8-1 lists the National Pollution Discharge Elimination System noncompliances by in
and discharge point.  At the Y-12 Plant, ORNL, and the K-25 Site, radiological effluents w
well within limits at all effluent monitoring locations (MMES 1993a). 
    Water quality in the Clinch River is affected by ORR activities, by contaminants intro
upstream from the ORR, and by flow regulation at the Tennessee Valley Authority dams.  Str
impoundment has resulted in a rise in water temperatures, sediment retention, and contamin
adsorption.  Several institutions routinely monitor water quality in the Clinch River.  Bo
Valley Authority and the U.S. Geological Survey monitor just below Melton Hill Dam.  The T
Department of Environment and Conservation maintains a monitoring station on the Clinch Ri
2 miles (3.2 kilometers) below the mouth of Poplar Creek and the K-25 Site (Rogers et al. 
    The Clinch River supplies most of the water to the ORR, the City of Oak Ridge, and oth
along the river (MMES 1994a).  Major surface water uses in the Oak Ridge area include with
Table 4.8-1.  1992 National Pollutant Discharge Elimination System noncompliance at the OR
Installation   Discharge point                 Parameter             Percent   Number of 
                                                                    compliance   samples 
Y-12       302 (Rogers Quarry)               pH                         99           53  
           501 (Central Pollution Control    Total toxic organics       91           23  
           Facility [CPCF-1])  
           502 (West End Treatment           Total suspended solids     98           54  
           Facility)  
           503 (Steam Plant Wastewater       Iron, total                99           158 
           Treatment Facility)               Oil and grease             99           157 
           Category IV outfalls (untreated   pH                         95           107 
           process wastewaters)  
           506 (9204-3 sump pump oil)        Oil and grease             98           53  
                                             pH                         98           53  
           512 (Groundwater Treatment        Polychlorinated            97           37  
           Facility)                         biphenyls  
           Creek Outfalls                    Visual                     not          22a 
                                                                        applicable  
ORNL       X01 (Sewage Treatment Plant)      Oil and grease             99           157 
                                             Total suspended solids     96           157 
           X02 (Coal Yard Runoff             Oil and grease             94           34  
           Treatment Facility)  
           Category I outfalls               Oil and grease             33           3  
           Category II outfalls              Oil and grease             87           166 
                                             Total suspended solids     91           166 
           Cooling systems                   Chlorine, total residual   98           45  
                                             Copper, total              98           45  
                                             Zinc, total                98           45  
K-25       001 (K-1700 discharge)            Aluminum                   96           not a
                                             Oil and grease             99           not a
           005 (K-1203 sanitary treatment    Chlorine, residual         99           not a
           facility)                         Fecal coliform,            99           not a
                                             No./100 milliliter                        
                                             Settleable solids,         99           not a
                                                     milliliter/liter  



           006 (K-1007-B holding pond)       Chemical Oxygen            99           not a
                                             Demand  
           007 (K-901-A holding pond)        Chromium, total            98           not a
                                             Suspended solids           98           not a
                                             Dissolved oxygen           98           not a
                                                                                       
           Storm drain                       Unpermitted discharge      not          4b  
                                                                        applicable  
  
  
a.  Source:  MMES (1993a).  
  
b.  Number of noncompliances. 
industrial and public water supplies, commercial and recreational navigation, and other re
activities such as fishing, boating, and swimming.  Five public water supplies are located
the ORR (MMES 1994a).  The two nearest are the K-25 Site water treatment plant and the Kin
water treatment plant.  These are located 2.5 miles (4 kilometers) above and 21 miles (34 
below the mouth of Poplar Creek, respectively. 

4.8.2 Groundwater 

    Groundwater beneath the ORR is heavily influenced by the site geologic structure (Solo
1992).  Geologic units of the ORR are assigned to two broad hydrologic groups:  (1) the Kn
formed by the Knox Group and the Maynardville Limestone (carbonate rocks), in which flow i
dominated by solution conduits and which stores and transmits relatively large volumes of 
the ORR aquitards, made up of all other geologic units of the ORR (sandstones, siltstones,
which flow is controlled by fractures.  These aquitards may store fairly large volumes of 
transmit only limited amounts. 
    The hydrologic groups are divided into the near-surface stormflow zone, the vadose zon
groundwater zone, and the aquiclude (Solomon et al. 1992).  Flow in the 3- to 7-foot-deep 
deep stormflow zone accounts for approximately 90 percent of the water moving laterally th
subsurface.  The stormflow zone can transmit some water laterally to surface streams at ap
39 feet (12 meters) per hour through large pores; however, less than 1 percent of the tota
the zone is large pores.  Most water mass resides and migrates through smaller pores in th
zone at rates 10 to 100 times slower.  Advective-diffusive exchange between pores substant
contaminant migration rates.  A vadose zone between the stormflow and groundwater zones ex
ORR except where the water table is at the land surface, such as along perennial stream ch
vadose zone is thickest beneath ridges and thinnest or non-existent in valleys.  Most grou
movement through the vadose zone occurs vertically during precipitation events and occurs 
discrete features such as fractures in the bedrock.  Measurements of permeability, recharg
conductivity vary considerably by locality in the vadose zone.  Generally, conductivity is
inch (on the order of millimeters to centimeters) per day.  The groundwater zone is the co
saturated area in which the remaining 10 percent of lateral sub-surface water movement occ
little water movement occurs in the deep aquiclude layer. 
    The Knox aquifer is the only true aquifer of the ORR and is the primary source of sust
flow in perennial streams such as Upper White Oak Creek, East Fork Poplar Creek, and Bear 
(Solomon et al. 1992).  In some places the Knox aquifer can supply large quantities of wat
Flow volumes are significantly larger than in the aquitards, and flow paths are deeper.  T
groundwater flow path length in the Knox aquifer is also substantially greater than in the
the order of a few miles or kilometers.  The one strongly suspected instance of groundwate
the ORR boundary occurs along the northeastern portion of Chestnut Ridge, where water in t
aquifer travels along a geological strike northeastward from the Y-12 Plant accross the OR
In March 1994, DOE announced that elevated levels of four industrial solvents (carbon tetr
chloroform, tetrachloroethylene, and trichloroethylene) had been found in groundwater well
aquifer, 2,500 feet east of the Y-12 Plant in the Union Vally Industrial Park (Bowdle 1994
solvents are found in groundwater monitoring wells at the Y-12 Plant.  DOE is currently in
size and direction of the solvent plume.  No proposed SNF management facilities would be s
overlying the Knox aquifer. 
    Virtually all mobile water in the aquitards is discharged to local streams within the 
the ORR aquitards is shallow; about 98 percent occurs at depths of less than 100 feet (30 
(Solomon et al. 1992).  Water in the aquitards travels through the uppermost part of the g
zone along flow paths of up to 1,000 feet (300 meters) in length before being discharged t
waters.  Groundwater flow volume decreases and solute residence times increase sharply wit
Mean solute transport rate in the stormflow zone is on the order of meters per hour, but i



intermediate and deep intervals of the groundwater zone, representative transport rates ar
few centimeters per year.  Additionally, the mobility of most contaminants on the ORR is g
reduced by sorption onto subsurface solids.  Residence times of solutes near the water tab
aquitards range from a few days to a few years.  In the intermediate and deep intervals, e
residence times range from hundreds to tens of thousands of years.  Most groundwater flow 
aquitards occurs through a few widely spaced (23-164 feet [7-50 meters]) permeable regions
    Water in the aquitards is at best a marginal resource (Solomon et al. 1992).  A typica
under 0.25 gallon per minute (0.02 liter per second).  In many places, wells are incapable
enough water to support a typical household. 
    Background groundwater quality at the ORR is generally good in the surficial aquifer z
poor (because of high total dissolved solids) in the bedrock aquifer at depths greater tha
meters) (DOE 1993a).  Water in the surficial aquifer is typically a nearly neutral to mode
calcium bicarbonate type.  Transport processes in the subsurface (including diffusion from
the rock matrix, sorption, and exchange) have resulted in an accumulation of contaminants 
of the sources (Solomon et al. 1992).   
    Contaminated sites in need of environmental restoration include past-practice waste di
waste storage tanks, spill sites, and contaminated inactive facilities (DOE 1993a).  Princ
contaminants that exceed applicable standards at the Y-12 Plant include volatile organics,
metals, and radioactivity (MMES 1993a).  Exact rates and extent of the contamination have 
quantified.  However, data indicate that most contamination remains relatively close to th
example of the maximum extent of groundwater contamination, nitrate has been detected in w
feet (920 meters) southwest of the source.  Nitrate is relatively mobile in groundwater an
define the maximum horizontal migration of contamination.  At the ORNL, 20 waste area grou
have been identified and are being monitored for groundwater contamination.  Monitoring da
each waste area group will direct further groundwater studies.  At the K-25 Site, organics
commonly detected groundwater contaminants.  Elevated levels of gross alpha and gross beta
been detected in a number of wells.  Uranium and technetium-99, respectively, appear to be
responsible for the elevated gross alpha and gross beta levels.  The metals chromium, lead
barium have been detected in a number of wells at concentrations exceeding drinking water 
Elevated levels of fluoride and polychlorinated biphenyls have also been detected in some 
    In 1989, the Oak Ridge National Laboratory implemented an off-site residential drinkin
quality monitoring program (MMES 1993a).  The program objective is to document groundwater
near the ORR and to monitor the potential impact of ORR operations on groundwater quality.
Parameters monitored under the program include volatile organics, metals, anions, and vari
radioactive parameters.  Radionuclides and organics have been detected in some of the off-
monitoring wells, however, concentrations have been below drinking water standards.  Fluor
detected at concentrations exceeding drinking water standards in one of the off-site wells
fluoride concentrations and accompanying high pH are most likely attributed to natural che
reactions in the substrate.  No sources or flow paths have been identified for the other c
detected. 
    Although surface water sources provide the main portion of potable water supplies in t
groundwater does provide for some domestic, municipal, farm, irrigation, and industrial us
1993a).  Single-family wells are common in areas not served by public water supplies (MMES
However, because of the abundance of surface water and its proximity to the points of use,
groundwater is used at the ORR (DOE 1993a).  Only one supply well exists on the reservatio
provides a supplemental supply to an aquatics laboratory. 
    All aquifers at the ORR are classified as Class II (DOE 1993a).  Class II groundwaters
and potential sources of drinking water and those waters having other beneficial uses.  Th
source aquifers beneath the ORR (DOE 1993a).  Water rights are not an issue in the region.

4.9 Ecological Resources 

    Land for the ORR was primarily in agricultural use at the time of acquisition by the D
predecessor agencies.  Clearings for orchards and pastures were on some of the upper slope
areas, and ridgetops; tillage crops were raised on the lower slopes and bottomland.  Sever
also occurred in some areas.  Except on very steep slopes, most of the forests had been cu
though not necessarily cleared for agricultural uses.  Natural plant communities have sinc
themselves on most of the ORR, although many areas are maintained as pine plantations or n
areas (ORNL 1988).  Plant communities at the ORR are characteristic of the intermountain r
central and southern Appalachia.  Approximately 10 percent of the ORR has been developed s
withdrawn from public access; the remainder of the site has reverted to or been planted wi
vegetation (MMES 1989).   
    Biotic media, such as fish and deer, that may be affected by the releases or that migh
pathways of exposure to people are included in the environmental surveillance programs at 



Bluegill (Lepomis macrochirus) and whitetail deer (Odocoileus virginianus) are routinely a
radionuclide contamination.  In 1992, the maximum doses to man projected from actual measu
were within the applicable regulatory requirements (see Section 4.12.4 and 4.12.5) (MMES 1
    The following describes biotic resources at the ORR, including terrestrial resources, 
aquatic resources, and threatened and endangered species.  Within each biotic resource are
discussion focuses first on the ORR as a whole and then on the proposed site. 

4.9.1 Terrestrial Resources 

    The vegetation of the ORR has been categorized into seven plant communities (Figure 4.
(Parr and Pounds 1987).  The pine and pine-hardwood forest is one of the most extensive  
plant communities on the ORR.  Important species of this community type include loblolly p
shortleaf pine (Pinus echinata), and Virginia pine (Pinus virginiana) (Parr and Pounds 198
abundant plant community is the oak-hickory forest, which is commonly found on ridges thro
ORR.  Northern hardwood forest and hemlock-white pine-hardwood forest are the rarest plant
community types on the ORR.  Currently, timber on the ORR is managed by thinning young sta
harvesting mature stands.  Timber is also sold when an area is to be cleared for developme
1994).  A total of 899 species, subspecies, and varieties of plants have been identified o
et al. 1985; Cunningham and Pounds 1991).  
    Thirty areas on the ORR that are representative of the vegetational communities of the
Appalachian region or that possess unique biotic features have been designated by DOE as N
Environmental Research Park Reference Areas (Pounds et al. 1993).  Several of these areas 
  Figure 4.9-1. Oak Ridge Reservation plant communties. The ORR provides habitat for a lar
amphibians, 33 species of reptiles, 169 species of birds, and 39 species of mammals have b
(Parr and Evans 1992).  Habitats dominated by hardwood trees support the greatest number o
species, followed in order by wetlands, old fields, and pine plantations (ORNL 1988).  
    Game animals present on the ORR include the whitetail deer, which has been hunted on t
reservation since 1985 (MMES 1992b).  Animals commonly found on the ORR include the Americ
toad (Bufo americanus), eastern garter snake (Thamnophis sirtalis), Carolina chickadee (Pa
carolinensis), northern cardinal (Cardinalis cardinalis), white-footed mouse (Peromyscus l
raccoon (Procyon lotor).  Raptors, such as the red-shouldered hawk (Buteo lineatus) and gr
owl (Bubo virginianus), and carnivores, such as the gray fox (Urocyon cinereoargenteus) an
 
(Mustela vison), are ecologically important groups on the ORR (Loar et al. 1981). 
    The surrounding countryside has much greater proportions of cultivated fields, pasture
residential areas than the ORR, and much more fragmented forest cover.  Because of the gre
continuity of forests and a lack of human disturbance over much of the ORR, wildlife speci
affected by forest fragmentation offsite may find an abundance of suitable habitat on the 
ORR may serve as a refuge for wildlife and as a source of wildlife migration (ORNL 1988).
    Vegetative communities of the West Bear Creek site are typical of the ORR as a whole, 
of second-growth oak-hickory forest and mixed pine-hardwood forest.  There are some loblol
plantations adjacent to the northern edge of the powerline right-of-way and between the ri
Bear Creek Road (Rosensteel 1994).  There are no National Environmental Research Park Refe
Areas on the SNF site.  Fauna of the site would also be similar to those expected througho

4.9.2 Wetlands 

    Wetlands on ORR have recently been evaluated based on National Wetland Inventory maps 
field surveys of vegetation (Cunningham and Pounds 1991).  Soils and hydrology were not sp
considered in this survey.  Wetlands on the ORR include emergent, scrub/shrub, and foreste
located in embayments of the Melton Hill and Watts Bar Reservoirs that border ORR; along a
streams, including East Fork Poplar Creek, Poplar Creek, Bear Creek, and their tributaries
ponds; and around groundwater seeps. 
    Several well-developed emergent communities greater than 1 acre (0.004 square-kilomete
in shallow embayments of the reservoirs.  The emergent communities typically grade into ma
adjoining forested wetlands.  Most forested wetland sites are typically less than 1 acre, 
wetlands greater than 1 acre are found along the East Fork Poplar Creek and the Clinch Riv
Gallahar Bridge.  Ponds on the ORR vary in size and support diverse flora and fauna.  Othe
areas exist along utility rights-of-way, especially in Bear Creek and Melton Valleys (Cunn
Pounds 1991). 
    Originating on the lower slopes of Pine Ridge are several headwater tributary systems 
Creek that flow from north to south across the West Bear Creek site.  The stream valleys c
wetlands.  A powerline right-of-way crosses the stream bottoms, where the vegetation is do



wetland scrubs and herbaceous species, of which a portion adjacent to the west boundary ha
designated a National Environmental Research Park Natural Area for the protection of state
plant species. 

4.9.3 Aquatic Ecology 

    Aquatic habitats on or adjacent to the ORR range from small, free-flowing streams in u
watersheds to larger streams with altered flow patterns because of dam construction.  Thes
habitats include tailwaters, impoundments, reservoir embayments, and large and small peren
    Sixty-four fish species have been collected on or adjacent to the ORR.  The minnow fam
largest number of species and is numerically dominant in most streams (ORNL 1988).  Repres
fish species of the Clinch River in the vicinity of the ORR are shad (Dorosoma sp.), herri
common carp (Cyprinus carpio), catfish (Ictalurus sp.), bluegill, crappie (Pomoxis sp.), a
(Aplodinotus sp.) (Loar et al. 1981).  Important fish species taken commercially in the OR
common carp and catfish.  Recreational species include crappie, bass (Micropterus sp.), sa
(Stizostedion canadense), sunfish (Lepomis sp.), and catfish (Rector 1994). 
    Results from the ORNL monitoring program indicate varying degrees of impact on the ben
communities of the small perennial streams resulting from past waste disposal practices. P
these streams are dominated by pollutant-tolerant insect species (Loar 1992). 
    Portions of certain streams on the ORR have been designated by DOE as National Environ
Research Park Aquatic Natural or Reference Areas.  These areas generally represent nonimpa
streams or reaches of streams and are used primarily for reference areas as part of the bi
monitoring and abatement programs or environmental remediation efforts at ORR facilities. 
presently eight Aquatic Natural Areas and nine Aquatic Reference Areas (Pounds et al. 1993
the Aquatic Natural Area streams contain the Tennessee dace, a species listed as in need o
by the State of Tennessee. 
    The aquatic resources occurring in the area of the West Bear Creek site are limited to
headwater tributary systems of Grassy Creek originating on the lower slopes of Pine Ridge 
from north to south across or adjacent to the site.  Fifteen fish species have been record
Creek. 
    A National Environmental Research Park Aquatic Reference Area is located along Grassy 
and its tributaries, one of which runs through the eastern portion of the proposed site.  
diverse assemblage of invertebrates and fish species for a stream its size.  The ORR uses 
a reference area for studies of other streams affected by site development (Pounds et al. 

4.9.4 Threatened and Endangered Species 

    Federally and state-listed threatened, endangered, or other special-status species des
Endangered Species Act and/or the state's Nongame and Endangered Species and the Rare Plan
Protection and Conservation Laws that have a reasonable potential for occurrence on the OR
in Table 4.9-1.  The table indicates that 25 of these species have recent records of occur
The potential occurrence of the other 22 species listed is due to historical record, proxi
ranges, and migratory nature of species.  No critical habitat for threatened and endangere
defined in the Endangered Species Act (U.S. DOI 1992), exists on the ORR. 
    Although not all of the ORR has been surveyed for rare species, 33 different areas har
plant species (federally or state-listed) have been designated as National Environmental R
Natural Areas by DOE (Pounds et al. 1993).  The plant species listed in Table 4.9-1 are sc
these Natural Areas but are not excluded from other areas on ORR.  These Natural Areas are
to provide protection for rare plant and animal species.  The designated areas include riv
bluffs, calcareous barrens, mesic forests, flood plains, and wetland cover classes. 
    No animal species listed by the Federal Government as threatened or endangered are kno
reside on the ORR (Kroodsma 1987).  The bald eagle (Federal, endangered) is a winter visit
Bar Lake and Melton Hill Lake.  None of the species listed in Table 4.9-1 have been record
proposed West Bear Creek Valley site.  The purple fringeless orchid occurs in a Natural Ar
the western border of the site (Pounds et al. 1993).  Pink lady's-slippers are expected to
the Pine Ridge area (MMES 1992a).  Preferred habitat within the site indicates a greater p
occurrence of the barn owl, black vulture, Cooper's hawk, red-shouldered hawk, and sharp-s
Surveys of the proposed site will be required to verify the presence of these and other pl
species. 
Table 4.9-1.  Federally and state-listed threatened, endangered, and other special-status 
potentially occur on or in the vicinity of the Oak Ridge Reservation.   
                                                                   Statusb  
Common name                    Scientific name  



                                                                   Federal   State  
                                                                               
              Plants                                                           
Appalachian bugbanec           Cimicifuga rubifolia                C2        T  
Butternut                      Juglans cinerea                     C2        T  
Canada (wild yellow) lilyc     Lilium canadense                    NL        T  
Carey's saxifragec             Saxifraga careyana                  NL        S  
Fen orchidc                    Liparis loeselii                    NL        E  
Ginsengc                       Panax quinquefolius                 NL        T  
Golden sealc                   Hydrastis canadensis                NL        T  
Gravid sedgec                  Carex gravida                       NL        S  
Lesser lady's tressesc         Spiranthes ovalis                   NL        S  
Michigan lily                  Lilium michiganense                 NL        T  
Mountain witch alderc          Fothergilla major                   NL        T  
Northern bush honeysucklec     Diervilla lonicera                  NL        T  
Nuttall waterweedc             Elodea nuttallii                    NL        S  
Pink lady's-slipperc           Cypripedium acaule                  NL        E  
Purple fringeless orchidc      Platanthera peramoena               NL        T  
Spreading false foxglovec      Aureolaria patula                   C1        T  
Tall larkspurc                 Delphinium exaltatum                C2        E  
Tubercled rein-orchidc         Platanthera flava var. herbiola     NL        T  
Virginia spiraea               Spiraea virginiana                  T         E  
                                                                               
               Fish                                                            
Flame chub                     Hemitremia flammea                  NL        D  
Tennessee dacec                Phoxinus tennesseensis              NL        D  
                                                                               
            Amphibians                                                         
Green salamander               Aneides aeneus                      NL        D  
Hellbenderc                    Cryptobranchus alleganiensis        C2        D  
Tennessee cave salamanderd     Gyrinophilus palleucus              C2        T  
                                                                               
             Reptiles                                                          
Cumberland turtle              Chrysemys scripta troosti           NL        D  
Eastern slender glass lizard   Ophisaurus attenuatus longicaudus   NL        D  
Northern pine snake            Pituophis melanoleucus              C2        T  
Six-lined racerunnerd          Cnemidophorus sexlineatus           NL        D  
                                                                               
              Birds                                                            
Bachman's sparrow              Aimophila aestivalis                C2        E  
Bald eaglee                    Haliaeetus leucocephalus            E         E  
Table 4.9-1.  (continued).  
Common name                      Scientific name                     Statusb  
                                                                     Federal   State  
                                                                                 
          Birds (continued)                                                      
Barn owlc                        Tyto alba                           NL        D  
Bewick's wren                    Thyromanes bewickii altus           C2        T  
Black-crowned night heronc       Nycticorax nycticorax               NL        D  
Black vulturec                   Coragyps atratus                    NL        D  
Cooper's hawkc                   Accipiter cooperii                  NL        T  
Grasshopper sparrow              Ammodramus savannarum               NL        T  
Northern harrier                 Circus cyaneus                      NL        T  
Ospreyc                          Pandion haliaetus                   NL        E  
Peregrine falcon                 Falco peregrinus                    E         E  
Red-shouldered hawkc             Buteo lineatus                      NL        D  
Redheaded woodpecker             Malanerpes erythrocephalus          NL        D  
Sharp-shinned hawkc              Accipiter striatus                  NL        T  
                                                                                 
             Mammals                                                             
Eastern woodrat                  Neotoma floridana magister          C2        D  
Gray bat                         Myotis grisescens                   E         E  
Indiana bat                      Myotis sodalis                      E         E  
Smoky shrew                      Sorex fumeus                        NL        D  
Southeastern shrew               Sorex longirostris                  NL        D  



  
  
a. Sources:  Barclay (1990, 1992); Bay (1991); Cunningham et al. (1993); Hardy (1991), Har
             Kitchings and Story (1984); Kroodsma (1987); ORNL (1981); ORNL (1988); TDEC (
             1992c, 1992d); TWRC (1991a, 1991b); U.S. DOI (1990, 1991, 1992).  
  
b. Status codes:  
 C1 = Federal Candidate - Category 1 (probably appropriate to list)  
 C2 = Federal Candidate - Category 2 (possibly appropriate to list, more study required) 
 D = species deemed in need of management  
 E = endangered  
 NL = not listed  
 S = species of special concern  
 T = threatened, more study required  
  
c. Recent record of species occurrence on the ORR.  
  
d. Species collected on the ORR in 1964 (ORNL 1988).  
  
e. Observed near ORR on Melton Hill and Watts Bar Lakes. 

4.10 Noise 

    The major noise sources within the ORR occur primarily in developed operational areas 
include various facilities, equipment, and machines (e.g., cooling towers, transformers, e
boilers, steam vents, paging systems, construction and materials-handling equipment, and v
Major noise sources outside the operational areas consist primarily of vehicles and railro
At the site boundary, away from most of these activities, noise from these sources would b
distinguishable from background noise levels.  Some disturbance of wildlife activities mig
ORR as a result of operational activities and construction activities. 
    Sound-level measurements have been made around the ORR in the process of testing siren
preparing support documentation for the Atomic Vapor Laser Isotope Separation site (Cleave
The acoustic environment along the ORR site boundary in rural areas and at nearby residenc
from traffic noise is typical of a rural location, with the average day-night sound level 
to 50 decibels, A-weighted.  Areas near the site within Oak Ridge are typical of a suburba
average day-night sound level in the range of 53 to 62 decibels, A-weighted (EPA 1974).  T
source of ORR noise at the site boundary and at residences near the site boundary is traff
trucks, private vehicles, and freight trains.  During peak hours, plant vehicular traffic 
contributor to traffic noise levels in the area.  In addition, some noise due to air cargo
via commercial air transport through the airport at Knoxville can be attributed to ORR ope
Section 4.11 (Traffic and Transportation) discusses vehicular, air, and rail transportatio
    The State of Tennessee has not established specific numerical environmental noise stan
applicable to the ORR.   The City of Oak Ridge has specified allowable noise levels at pro
shown in Table 4.10-1. 
     During a normal week, about 17,000 employees travel to the ORR each day in private ve
from surrounding communities.  In addition, both government-owned and private trucks pick 
deliver materials at the site.  Based on the number of employees, it was estimated that ab
vehicle trips are generated to and from the site each day; mostly on Tennessee State Route
Table 4.10-1.  City of Oak Ridge maximum allowable noise limits applicable to the ORR.   
Adjacent uses                 Where measured    Maximum sound level  
                                                (dBA)b  
All residential districts     Common lot line   50  
Neighborhood business         Common lot line   55  
district 
General business district     Common lot line   60  
Industrial district           Common lot line   65  
Major streets                 Street lot line   75  
Secondary residential         Street lot line   60  
streets  
  
a.  Source:  City of Oak Ridge (1984).  
  
b.  Decibels, A-weighted. 
and 162, which pass through the ORR and are open to the general public.  Both government-o



private trucks pick up and deliver materials at the site.  The contribution of ORR operati
volumes along these routes, especially during peak traffic periods, affects noise levels i
vicinity of the ORR and through the City of Oak Ridge. 
    Use of the railroad branches from the CSX and the Norfolk Southern Corporation lines t
and pick up shipments at the ORR may cause some noise impacts along these routes.  Twice a
service is scheduled to Y-12 from the CSX line.  However, only 60 cars were delivered in 1
to K-25 is provided as needed.  Only three or four trains serviced K-25 in 1993.  However,
trains per week may be required beginning in 1994 (Pearman 1994).  Noise sources from rail
include diesel engines, wheel-track contact, and whistle warnings at rail crossings.   

4.11 Traffic and Transportation 

    Traffic congestion is measured by level of service.  Level of service A represents fre
traffic.  Level of service B is in the range of stable flow, but the presence of other use
stream begins to be noticeable.  Level of service C is in the range of stable flow, but ma
of the range of flow in which the operation of individual users becomes significantly affe
interactions with others in the traffic stream.  Level of service D represents high-densit
Level of service E represents operating conditions at or near the capacity level.  Level o
used to define forced or breakdown flow.  The calculated level of service are for discrete
a segment.  Level of service will most likely be worse in urban areas and better in rural 
segment. 
    The Region of Influence for the ORR includes site roads and regional roads in Anderson
Knox, Loudon, and Roane counties.  Regional and local transportation routes are presented 
4.11-1 and Figure 2.1-2. 
    Primary roads on the ORR include Tennessee State Routes 95, 62, 162, and 170 (Bethel V
Road), and Bear Creek Road.  Except for Bear Creek Road, all are public roads.  The remain
the ORR are private.  Interstate 75 and Tennessee State Routes 162, 62, and 61 form a loop
  Figure 4.11-1. Oak Ridge Reservation regional transportation map. Bear Creek Road, Bethe
and peak hour volume.  Other areas on the site that have traffic problems include Scarboro
entrances, and intersections. 
    Current baseline traffic (i.e., 1995) along segments providing access to the ORR is pr
contribute to differing service level conditions (TDOT 1993).  Tennessee State Route 61 wo
at level of service D between Interstate 75 at Norris and U.S. Route 25W at Clinton, and a
service C between U.S. Route 25W at Clinton to Tennessee State Route 62 east of Oliver Spr
Tennessee State Routes 58 and 170 (providing access from the east), as well as Bear Creek 
would operate between  level of service D and B.  Tennessee State Routes 62 and 95 would o
widely varying levels of service in the vicinity of ORR.  Tennessee State Route 62 would o
level of service E between Tennessee State Route 95 at Oak Ridge and Tennessee State Route
Tennessee State Route 95 would operate at a level of service E between Tennessee State Rou
Tennessee State Route 62 at Oak Ridge. 
    Road reconstruction, widening, modification of interchanges, and new interchange const
projects are planned for segments of Bear Creek Valley Road, Scarboro Road, and Tennessee 
Routes 58, 62, and 95 (Johnson, C. 1994; MMES 1991b). 
    Current baseline traffic along segments providing regional access to the ORR is projec
contribute to differing service level conditions.  Interstate 40 passes within 5 miles (8 
south of the ORR.  It has a level of service of A to B between U.S. Route 27 at Harriman t
which passes northeast about 11 miles (18 kilometers) and south about 3 miles (5 kilometer
ORR.  U.S. Route 25W passes the ORR about 10 miles (16 kilometers) to the east and northea
level of service of D to E between Interstate 75 at Lake City to Tennessee State Route 131
    In 2001, when site-related impacts are at their highest along segments providing acces
background traffic is projected to contribute to differing service level conditions for lo
Tennessee State Route 61 would operate at level of service D between Interstate 75 at Norr
Route 25W at Clinton and level of service C between U.S. Route 25W at Clinton to Tennessee
Route 62 east of Oliver Springs.  Tennessee State Routes 58 and 170 as well as Bear Creek 
would operate between level of service D and B.  Tennessee State Routes 62 and 95 would op
widely varying levels of service in the vicinity of the ORR, with a level of service F bet
State Route 95 at Oak Ridge and Tennessee State Route 162.  U.S. Routes 11/70 would operat
of service F between Tennessee State Route 131 and U.S. Routes 11E/11W Split.  All other l
operate at level of service E or better (University of Tennessee 1993).  Interstate 40 has
B to D between U.S. Route 27 at Harriman to Tennessee State Route 162. 
    The level of service was calculated using average daily traffic counts (TDOT 1990) and
parameters (ITE 1991; TRB 1985; Rand McNally 1993). 
    No public transportation service exists in the City of Oak Ridge.  Other modes of tran
within the Region of Influence include railways and waterways.  Railroad service in the Re



Influence is provided by CSX Transportation and the Norfolk Southern Corporation.  Two mai
serve the ORR.  A CSX Transportation spur line serves the ORR site as well as the City of 
Waterborne transport in the Region of Influence is via the Clinch River, which provides an
mode of transportation to the Oak Ridge area.  The Clinch River waterway has rarely been u
business, and no designated port facilities exist for such purposes (Corps 1991). 
    McGhee Tyson Airport in Knoxville, 40 miles (64 kilometers) from the ORR, receives jet
passenger and cargo services from both national and international carriers.  The closest a
facility to ORR is Atomic Airport in Oliver Springs.  Numerous other private airports are 
throughout the Region of Influence (DOT 1991). 

4.12 Occupational and Public Health and Safety 

    The Department of Energy's Oak Ridge Reservation released chemicals and small quantiti
radionuclides to the environment from operations at all facilities during 1992.  These rel
quantified and characterized in detail in the Oak Ridge Environmental Report for 1992.  Th
information, along with estimates of the potential consequences resulting from these relea
summarized in greater detail within sections 4.7, 5.7, 4.8, and 5.8 for the purpose of cha
existing radiation and chemical environment.  The ORR baseline data presented within this 
expected to remain essentially constant between 1992 and 1995 (the year in which SNF opera
expected to commence).   
    Health effects from radiation are presented here as the risk of fatal cancer.  This ri
of the health risk estimator (risk of fatal cancer per rem of exposure).  The value of thi
exposures to the public is 5 x 10-4 for fatal cancers.  The corresponding estimator for ex
workers is 4 x 10-4. 

4.12.1 Atmospheric Emissions and Doses 

    Table 4.7-1 in Section 4.7 illustrates the breakdown of radioactive emissions to the a
from each of the three ORR operations areas (ORNL, K-25, and Y-12), during 1992.  The calc
dose of 3.3 millirem/year due to 1992 operations, to the maximally exposed individual at t
boundary, is well within the 10 millirem/year limit given in 40 CFR Part 61 (the U.S. Envi
Protection Agency's National Emission Standards for Hazardous Air Pollutants) (MMES 1993a)
    The concentrations at the ORR boundary of all radionuclides released to the atmosphere
three operations areas in 1992 were less than 1 percent of the DOE Derived Concentration G
is based upon an exposure of 100 millirem; this equates to a dose of less than 1 millirem 
    The associated isotopic gaseous release cancer risks are presented within Section 4.12
    Table 4.7-2 in Section 4.7 presents the chemical releases for 1992 in a fashion analog
4.7-1.  All of these releases are within permitted levels.  The associated chemical releas
presented within Section 4.12.6. 

4.12.2 Groundwater/Surface Water Contamination and Doses 

    Referring to the various water contamination data presented in Section 4.8, it was fou
plausible 0.62 mrem/year of site operation could be incurred by a potential maximally expo
individual at the site boundary due to water ingestion, fish ingestion, and other associat
Table 4.12-1) (MMES 1993a).  
    Additionally, a dose of 17 mrem/year of site operation could be incurred by this poten
maximally exposed individual, due to external exposure from contaminated liquid effluents 
Table 4.12-1.  Summary of estimated radiation dose to public from 1992 operations at  
ORR.   
Pathway                 Location of                Committed           Collective  
                        maximally exposed          effective dose      committed  
                        individual                 equivalent to       effective dose  
                                                   maximally exposed   equivalent  
                                                   individual (mrem)   (person-rem)a  
                                                                         
Gaseous effluents       Nearest resident to                              
 Inhalation plus direct  Y-12 Plant                2.7                 29  
 radiation from air,     ORNL                      0.06                2  
 ground, and food        K-25 Site                 0.53                21  
 chains                  ORR                       3.3                 52  
                                                                         



Liquid effluents                                                         
 Drinking water         Gallaher                   0.2                 0.85  
 Eating fish            Poplar Creek               0.4                 1.0b  
 Other activities       Poplar Creek               0.02                  
                                                                         
Direct radiationb       Clinch River shoreline     2                     
                        Poplar Creek (K-25 Site)   15  
  
  
a.  Within 80 kilometers (50 miles) of the ORR.  
  
b.  Includes doses from all liquid pathways (MMES 1993a).  
   
4.12-1).  Fifteen mrem/year of this dose would result from a hypothetical individual fishi
hours/year along Poplar Creek near the K-25 storage areas (MMES 1993a). 
    The associated cancer risks related to these doses are presented in Section 4.12.4. 

4.12.3 External Gamma Radiation 

    External gamma radiation measurements were made with thermoluminescent dosimeters at 
locations coinciding with the ambient air locations.  The average external gamma radiation
ORR perimeter for 1992 was 7.6 microroentgens per hour.  All of the measurements were well
range of typical values for cities in the United States (MMES 1993a). 

4.12.4 Radiation Dose and Health Effects Summary (Public and ORR Workers) 

    A summary of the effective dose equivalents to the hypothetical maximally exposed indi
from the important pathways of exposure during 1992 is presented in Table 4.12-1.  If the 
receives the highest effective dose equivalent (3.3 millirem) from gaseous effluents also 
from the Gallaher area (0.2 millirem), and went fishing at Poplar Creek (for 250 hours/yea
25 site (15 millirem), that individual would receive a total effective dose equivalent of 
18.5 millirem, which is roughly 6.3 percent of the annual dose (295 millirem) from natural
radiation (see Figure 4.7-2).  All of these doses are within the applicable regulatory req
millirem/year from the drinking water pathway, 10 millirem/year from the airborne release 
and 100 millirem/year total for all pathways) (MMES 1993a). 
    The risk of fatal cancer to the maximally exposed individual at the site boundary (due
atmospheric emissions only) is 1.7 x 10-6 per year of operation, and the corresponding (in
this maximally exposed individual from drinking water is 1.0 x 10-7 per year of operation.
fatal cancer from direct radiation due to an individual's spending 250 hours/year fishing 
(K-25 Site) is 7.5 x 10-6 per year of exposure.  A more realistic maximally exposed indivi
from direct radiation, an individual spending 250 hours/year along the Clinch River shorel
on which cesium-137 experiments were performed, yields an associated risk of 1 x 10-6.  Th
risk to the maximally exposed individual is 9.2 x 10-6 per year of operation; over the 40-
management facility lifetime this risk would be 3.7 x 10-4.  Table 4.12-1 also includes th
doses to the general population within 50 miles (80 kilometers) of the ORR.  It was found 
approximately 54 person-rem (which translates to an expected 0.027 fatal cancer) were rece
liquid and gaseous effluents) by this population from 1992 ORR operations.  Thus, over a 4
there would be approximately 1.1 fatal cancers expected.  
    Doses to onsite workers at the ORR have been reported by DOE for 1991 operations.  Of 
approximately 17,000 workers monitored, the maximally exposed individual was reported to r
2 rem (assumed as 2 rem), which is well below the DOE guidelines of 5 rem (DOE 1992a).  Th
dose to workers at the site was 2.8 mrem/yr.  The risk of fatal cancer to the average work
per year of operation; the risk to a worker who spent 40 years at ORR is approximately 4.5
Additionally, the total collective (population) dose received by these workers was 48 pers
corresponds to 0.019 fatal cancers per year of exposure.  Over a 40-year period, there wou
expected 0.76 fatal cancer to this worker population. 

4.12.5 Health Effects Studies 

    Two epidemiologic studies were conducted to determine whether the ORNL facility contri
any excess cancers in the communities surrounding the facility.  One study found no excess
mortality in the population living in counties surrounding ORNL when compared to the contr
populations located in other nearby counties and elsewhere in the United States (Jablon et



other found slight excess cancer incidences of several types in the counties near ORNL, bu
excess risks were statistically significant (Sharpe 1992). 
    An Oak Ridge health assessment study is ongoing.  This study will include a reconstruc
doses received by the public from historical releases of radioactivity from the reservatio
Phase I report has been issued (Tennessee Department of Health and the Oak Ridge Health Ag
Steering Panel 1993). 
    Studies of workers at Oak Ridge National Laboratory (Jablon et al 1991; Wing et al. 19
an excess of leukemia deaths among maintenance workers and engineers who had worked for mo
10 years, suggesting a possible excess attributed to exposures other than radiation.  An i
percent in deaths from all causes and 4.94 percent for all cancers with every rem of cumul
exposure with a 20-year exposure lag was also reported.  Excess cancer deaths were associa
working in radioisotope production and chemical operations but not with work in physics, e
or unknown job categories.  Cancer mortality was also associated with exposure to berylliu
mercury. 
    In March 1990, the Secretary of Energy announced that DOE would turn over responsibili
analytical epidemiologic research on long-term health effects on workers at DOE facilities
surrounding communities to the Department of Health and Human Services, and directed that 
health and exposure data be released.  A Memorandum of Agreement with the Department of He
Human Services was signed in January 1991.  The Department of Health and Human Services is
conducting the ongoing health effects research program.  To develop a database on workers,
initiated an Epidemiologic Surveillance Program and Health-Related Records Inventory. 

4.12.6 Chemical Dose and Health Effects Summary 

    Table 4.7-2 in Section 4.7 presents the ORR chemical releases for 1992.  Exposure to c
released from the ORR was compared with acceptable levels of exposure (no adverse effect f
noncarcinogens) for the ingestion exposure pathway via drinking water and consumption of f
Aluminum, nitrate, and polychlorinated biphenyls were measured above acceptable levels in 
Creek; the ratios of their doses to acceptable doses were 3.4, 2.2, and 11.1, respectively
chemical exposure attributable to ORR operations that was found to exceed acceptable level
mercury.  This noncarcinogen was found in fish caught from the Clinch River.  The ratio of
dose to acceptable dose levels was found to be 1.1 (MMES 1993a). 
    Because of concerns for possible contamination of the population by mercury, the Tenne
Department of Health and Environment conducted a pilot study in 1984.  The study showed no
difference in urine or hair mercury levels between individuals with potentially high mercu
(residence or activity in contaminated areas based on soil measurements or consumption of 
the contaminated areas) and those with little potential exposure.  Mercury levels in some 
as high as 2,000 parts per million.  Analysis of a few soil samples showed that most of th
soil was inorganic, however, thereby lowering the probability of bioaccumulation and healt
Planned occupational studies at the ORR include a 24-month clinical follow-up of 111 heavi
mercury workers (Wing et al. 1991). 

4.13 Utilities and Energy 

4.13.1 Water Consumption 

    Both the Clinch River and the Melton Hill Reservoir supply water to the ORR.  Because 
part of the TVA flood control system, they are capable of maintaining a constant volume of
excess of the demands of the ORR (MMES 1993a).  
  
    In 1995, water supply facilities at the ORR will have a capacity of approximately 1,76
second (27,916 gallons per minute).  In 1993, the average demand for water on the ORR wate
facilities was approximately 801 liters per second (12,708 gallons per minute) (Fritts 199
    A pumping station near Y-12 on the Melton Hill Reservoir supplies untreated water to t
water treatment plant.  After treatment, the water is stored in two reservoirs with a comb
26 million liters (7 million gallons).  From the reservoirs, water is supplied by gravity 
operations site, ORNL, the Scarboro Facility (which houses the Oak Ridge Institute of Scie
Education's Energy/Environmental Systems Division), and the City of Oak Ridge (MMES 1994a)
    A pumping station on the Clinch River provides water to the K-25 water system.  After 
the water is stored in two water storage tanks on Pine Ridge.  This system provides water 
Site, the Transportation Safeguards Facility, and the city's Clinch River Industrial Park 
    The SNF facilities will be supplied with water from the K-25 water system.  In 1995, t
water system will have a capacity of approximately 184 liters per second (2,917 gallons pe



the years 1988 to 1994, K-25 water usage varied from a high of 97 liters per second (1,533
minute) in 1990 to a low of 78 liters per second (1,235 gallons per minute) in 1988.  In 1
demand was 84 liters per second (1,324 gallons per minute).  Significant growth in water c
demand is not expected (Fritts 1994). 

4.13.2 Electrical Consumption 

    The ORR electrical system is supplied power from four major power sources in the TVA s
Kingston Steam Plant, Bull Run Steam Plant, Wolf Creek Hydroelectric Plant, and Fort Loudo
Hydroelectric Plant.  The K-25 Power Operations Department manages and operates the electr
transmission and substation system of the ORR (MMES 1994a). 
    Three substations located at the K-25, Y-12, and ORNL sites comprise the ORR power sys
The substations are tied together onsite by five DOE 161-kilovolt transmission lines.  Pow
to ORR substations by six TVA electrical lines at 161 kilovolts, which is reduced to 13.8 
distribution (MMES 1994a). 
    In 1995, the connected capacity of ORR facilities would be approximately 920 megavolt-
From 1989 through 1993, the peak demand of electricity varied from a high of 116 megavolt-
1989 to a low of 98 megavolt-amperes in 1993 (Fritts 1994). 

4.13.3 Fuel Consumption 

    The East Tennessee Natural Gas Company supplies natural gas to the ORR, transporting t
from the supply areas through upstream pipelines and then through its own pipeline system 
delivery to the ORR (MMES 1994a).  By contract, ORR natural gas capacity is 7,600 decather
amount can be increased if necessary.  In 1994, the average daily usage of natural gas was
decatherms (Fritts 1994).   
    Coal is used to produce steam at ORNL and as a backup fuel at the Y-12 steam plant.  Y
to use more coal in the future as a replacement for natural gas (Fritts 1994). 

4.13.4 Wastewater Disposal 

    The ORR does not have a centralized sewage system for all facilities.  The K-25 Site a
have their own sewage systems, while Y-12 shares sewage lines with the City of Oak Ridge (
1994a).   
    The sanitary sewage effluent from the Y-12 operations area flows to the Oak Ridge West
Treatment Plant.  DOE maintains the sewage lines extending from Y-12 to the east end of th
road (Bear Creek Road).  The City of Oak Ridge maintains the sewage lines from the end of 
road to the treatment plant on West Oak Ridge Turnpike (MMES 1994a). 
    The sewage treatment plant for ORNL discharges treated effluent into White Oak Creek i
compliance with all permit requirements (MMES 1994a).  There are no anticipated capacity p
with the K-25 sanitary sewage system, which is permitted by the National Pollution Dischar
Elimination system (MMES 1994a).   
    The SNF management facility could use the K-25 sanitary sewer treatment system, locate
north of the proposed SNF site.  The K-25 system has a capacity of 26 liters per second (4
minute).  From 1988 to 1994, wastewater production peaked at 24 liters per second (378 gal
minute) during wet conditions in 1994 (Fritts 1994).  As an alternative, a new onsite sani
system and wastewater treatment plant might be required for the proposed SNF management fa

4.14 Materials and Waste Management 

    This section describes the hazardous materials management (chemical raw materials), th
categories, and the ongoing waste management activities, including onsite treatment, onsit
onsite waste disposal, and preparation for appropriate offsite disposal, for the three pri
within the ORR:  the Y-12 Plant, the K-25 Site, and the ORNL (see Figure 2.1-2).  Ongoing 
related activities at the ORR have resulted in the generation of low-level, mixed low-leve
transuranic, spent nuclear fuel (see Chapter 2 for discussion), and industrial solid waste
are discussed in this section.  Section 4.8 discusses nonhazardous liquid waste treatment.
of the Y-12 Plant, the K-25 Site, and ORNL waste categories and the waste management proce
to each of these complexes follows. 
    Facilities at the Y-12 Plant are being used to manage low-level radioactive, hazardous
Conservation and Recovery Act hazardous/mixed polychlorinated biphenyl and polychlorinated
biphenyl/uranium), and nonhazardous solid wastes.  Figure 4.14-1 shows the waste managemen



at the Y-12 Plant. 
  Figure 4.14-1. Flow diagram of Y-12 Plant storage and disposal units at ORR (Page 1 and 
wastes.  Nonhazardous solid wastes are disposed at the Y-12 Plant Sanitary Landfill.  Figu
shows the waste management process at the K-25 Site. 
    Facilities at the ORNL are being used to manage transuranic, low-level radioactive, ha
mixed waste.  Nonhazardous solid wastes are disposed at the Y-12 Plant Sanitary Landfill. 
shows the waste management process at the ORNL. 
    The overall ORR waste management activities, as well as details on the facilities used
wastes, are presented by waste category (transuranic, mixed low-level, low-level, hazardou
industrial solid) in Sections 4.14.1 through 4.14.5 respectively.  Note that the 1995 wast
presented in tables associated with these sections are a representation of the annual gene
operations until the year 2035.  Section 4.14.6 describes the management of the chemical r
used for ORR activities. 

4.14.1 Transuranic Waste 

    The ORNL is the only complex at the ORR that generates and manages transuranic waste. 
4.14-1 presents a summary of transuranic waste management activities projected for 1995, a
on the facilities used to manage transuranic wastes are presented in Table 4.14-2. 

4.14.2 Mixed Low-Level Waste 

    All three complexes at the ORR generate and manage mixed low-level wastes.  The Y-12 P
25 Site, and the ORNL manage non-Resource Conservation and Recovery Act wastes (polychlori
biphenyls, beryllium, and asbestos) contaminated by low-level radioactive materials as dan
substances and include them with the Resource Conservation and Recovery Act-regulated radi
contaminated materials as mixed wastes.  Table 4.14-3 presents a summary of mixed low-leve
management activities projected for 1995, and details on the facilities used to manage mix
low-level waste are presented in Table 4.14-4. 
  Figure 4.14-2. Flow diagram of K-25 waste storage units at ORR (Page 1 of 2).  Figure 4
  Figure 4.14-3. Flow diagrams of ORNL waste treatment units and storage and disposal unit
Table 4.14-1.  Projected 1995 transuranic waste management activities at the ORR (ORNL com
Waste category Generation rateb   Treatment   Treatment       Storage method     Storage c
                                  method      capacity  
Transuranic                                                                               
(Solid) 
 Contact       10.7 m3            None        Not available   Staged             611.7 m3 
 handled 
 Remote        5.4 m3             None        Not available   Shielded storage   221.7 m3 
handled 
  
  
a.  Sources:  Snider (1993); Turner (1994).  
b.  1991 data.  
c.  WIPP = Waste Isolation Pilot Plant 
Table 4.14-2.  Baseline transuranic waste management activities as of 1995 at the ORR (ORN
Waste            Facility number   Facility                   Facility storage        Avai
description                        description                capacity                spac
Transuranic       7802N             TRUc trenches              199 concrete casks      Non
  
                  7855              RH-TRUd waste storage      108 concrete casks      6 c
                                    facility  
                  7878              Interim storage facility   Not applicable          Not
                                                               (inspection facility)   (in
                  7824              Waste examination and      Not available           Not
                                    assay facility (dual use  
                                    facility)  
                  7879              CH-TRUe/LLWf solids        372 m2                  Fac
                                    storage (dual storage  
                                    facility)  
  
  
a.    Sources:  PAI Corporation (1993a); Turner (1994).  



b.    1993 data.  
c.    TRU = Transuranic waste.  
d.    RH-TRU = Remote-handled transuranic waste.   
e.    CH-TRU = Contact-handled transuranic waste.  
f.    LLW = Low-level (radioactive) waste.  
Table 4.14-3.  Projected 1995 mixed low-level waste management activities at the ORR.    
Complex  Waste           Generation         Treatment         Treatment              Stora
         category        rate               method            capacity                    
Y-12     Mixed solidb    242,869 kgc        None              N/A                    Stage
Plant                    (573 m3/yr)                                                 shipm
         Mixed liquidb   1,537,234 kge      Settlement and    8,716 m3 yr            Tanks
                         (426,120 gal/yr)   filtration        (2.3 million gal/yr)        
K-25 SiteMixed liquidg   47,022.9 m3 h      Settlement and    58,400,000 gal         Onsit
                                            filtration/  
                                            incineration  
         Mixed solidg    535.2 m3j          Planned           Planned                Onsit
ORNL     Mixed liquidg   Not reported       Ion exchange      259,199.4 m3           None 
         Mixed solidg    48.9 m3 k          Planned           Planned                Stage
                                                                                     shipm
  
  
a.  Sources:  Snider (1993); Brown (1994c).  
  
b.  1992 data.   
  
c.  Includes 37,434 kg of contaminated (radionuclides) asbestos beryllium oxide waste and 
  
d.  RCRA/PCB Warehouse (Building 9720-9), RCRA and PCB Container Storage Area (Building 97
9720-12) and PCB Drum Storage Facility (Building 9407-7).  
  
e.  Includes 13,152 kg of polychorinated biphenyl/uranium waste.  
  
f.  OD-9 and OD-10.  
  
g.  1991 data.  
  
h.  TSCA (Toxic Substances Control Act) incinerator waste water.  
  
i.  Includes permitted container (solid/sludges/liquid wastes) and tank (liquids) storage 
j.  May include some polychlorinated biphenyl-tainted waste.  
  
k.  Includes polychlorinated biphenyl and asbestos waste.  
  
l.  Mixed Waste Drum Storage Pads - Bldg 7507 W, Part A permit, 22,000 gal. 
Table 4.14-4.  Baseline mixed low-level waste management activities as of 1995 at the ORR.
Complex     Waste            Facility number       Facility                           Faci
            identification                         description                        capa
Y-12 Plant  Mixedb           9201-4                Mixed waste storage area           350 
                             9404-7                PCB storage facility (dual         See 
                                                   storage/use)  
                             9720-9                Mixed and PCBc storage area        See 
                                                   (dual storage/use)  
                             9720-31               RCRAd staging and storage          See 
                                                   facility (dual storage/use)  
                             9720-58               RCRAd and PCBc container           See 
                                                   storage area (dual storage/use)  
                             9811-1                Waste oil tank storage area,       See 
                                                   OD-7 (dual storage/use)  
                             9811-8                Waste oil solvent drum storage     See 
                                                   facility OD-8 (dual storage/use)  
                             9811-8                Organic liquid storage area,       See 
                                                   OD-9 (dual storage/use)  
                             None                  Containerized waste storage        See 
                                                   area (dual storage/use)  
K-25 Sitef  Mixede           K-1065A, B, C, D, E   Container storage                  5097



                             K-1419                Liquid waste storage facility      61 m
                             K-31                  Waste piles (dual storage/use      6623
                                                   facility)  
                             K-33                  Waste piles (dual storage/use      8,50
                                                   facility)  
                             K-27                  Withdrawal alleys and vaults       2,64
                             K-27                  Vault 31X                          660,
ORNL        Mixed            7075                  Used oil storage tank              4,20
                                                                                          
                             7507W                 Mixed waste storage facility       82 m
Complex     Waste            Facility number       Facility                           Faci
            identification                         description                        capa
                             7654                  Long term hazardous waste          62 m
                                                   storage facility  
                             7823                  Mixed waste storage facility       390 
               
                             7830A                 Waste storage tank                 5,00
  
  
a.  Sources:  PAI Corporation (1993b); PAI Corporation (1994); Turner (1994).  
  
b.  1993 data.  
  
c.  PCB = Polychlorinated biphenyl.  
  
d.  RCRA = Resource Conservation and Recovery Act.  
  
e.  1994 data.  
  
f.  For additional mixed waste facilities see hazardous waste facilities at the K-25 Site 

4.14.3 Low-Level Waste 

    The Y-12 Plant, K-25 Site, and the ORNL generate and manage low-level wastes.  Table 4
presents a summary of low-level waste management activities projected for 1995, 
and details on the facilities used to manage low-level waste are presented in Table 4.14-6

4.14.4 Hazardous Waste 

    All three complexes at the ORR generate and manage hazardous wastes.  The Y-12 Plant, 
Site, and the ORNL manage non-Resource Conservation and Recovery Act wastes (asbestos, oil
polychlorinated biphenyls) as dangerous substances and include them with the Resource Cons
and Recovery Act-regulated wastes as hazardous wastes.  Table 4.14-7 presents a summary of
hazardous waste management activities projected for 1995, and details on the facilities us
to manage hazardous waste are presented in Table 4.14-8. 

4.14.5 Industrial Solid Waste 

    The K-25 Site and the ORNL industrial solid wastes are disposed of at the Y-12 Plant S
Landfill (PAI Corporation 1994; PAI Corporation 1993a).  Table 4.14-9 presents a summary o
industrial solid waste management activities projected for 1995 at the Y-12 Plant, 
and details on the facilities used to manage industrial solid waste are presented in Table

4.14.6 Hazardous Materials 

    The ORR uses a variety of chemical raw materials for activities associated with metal
finishing/plating, uranium recovery, laboratory services, cooling tower operation, and fac
cleaning/maintenance operations.  Examples of chemicals used at the ORR include acids (hyd
nitric), organics (methanol, perchloroethylene), and inorganics (hydrogen fluoride, chlori
309 specific chemicals and 20 chemical categories are being reviewed for possible reportin
Superfund Amendments and Reauthorization Act Section 313 requirements.  For 1992, the ORR 
7 extremely hazardous substances and 39 hazardous chemicals for the Y-12 Plant; 5 extremel



substances and 16 hazardous chemicals for the K-25 Site; and 20 extremely hazardous substa
hazardous chemicals for ORNL (MMES 1993a). 
    In addition, diesel fuel and gasoline, used to fuel site service and construction vehi
in bulk containers (55-gallon drums, aboveground storage tanks, and underground storage ta
    The Y-12 Plant underground storage tank program includes seven in-service petroleum ta
addition, there are seven active petroleum underground storage tanks at the K-25 Site.  At
there is one active underground storage tank containing heating oil and 22 active undergro
tanks that will be taken out of service or upgraded by 1998.  The contents of these tanks 
(MMES 1993a). 
Table 4.14-5.  Projected 1995 low-level waste management activities at the ORR.    
         Waste       Generation          Treatment         Treatment            Storage me
Complex  category    rateb               method            capacity                       
Y-12     Low-level   1,438,680 kgc       Compaction/       Offsite              Stored ons
Plant    solidb      (5,793 m3/yr)       incineration                           Y-12 or K-
         Low-level   565,929 kg          Settlement and    20,644m3/yre         Stored ons
         liquidb     (148,186 gal/yr)    filtration        (5,400,000 gal/yr)  
K-25 SiteLow-level   Included in mixed   Settlement and    See mixed liquid     None      
         liquidf                         filtration  
         Low-level   978.7 m3 g          Compaction/       Offsite              Onsite    
         solidf                          smelting                                         
                                                                                          
                                                                                          
ORNL     Low-level   2,064.4 m3          Neutralization    1.5292M m3 i         Stored ons
         liquidf                         & precipitation                        undergroun
                                                                                tanks  
             
         Low-level   130 m3 j            Compaction        Offsite              Onsite    
         solidf  
  
  
a.  Sources:  Snider (1993); Brown (1994c).  
  
b.  1992 data.   
  
c.  Includes 649,429 kg of contaminated scrap metal.  
  
d.  N/A = not applicable.  
  
e.  West End Treatment Facility and Central Pollution Control Facility.  
  
f.  1991 data.  
  
g.  Includes contaminated scrap metal.  
  
h.  Does not include 6.9 acre scrap metal storage site. 
Table 4.14-5.  (continued)  
i.  NPDES discharge limit for the ORNL Non-rad Wastewater Treatment Facility.  
  
j.  Includes scrap metal only.  Does not include low-level radioactive waste solid sludge 
Wastewater Treatment Plant.  
  
k.  Solid Waste Storage Area. 
Table 4.14-6.  Baseline low-level waste management activities as of 1995 at the ORR.    
            Waste            Facility number   Facility                      Facility stor
Complex     identification                     description                   capacity     
Y-12 Plant  Low-levelb       9720-12           Low-level waste storage                    
                                                 Indoor area                 465 m2       
                                                 Outside area                557 m2       
                             9720-44           Low-level waste storage pad   Not reported 
                             9825-1, 2         Uranium oxide storage         906 m3       
                                               vaults I and II               (each vault) 
                             None              Contaminated scrap metal      Not reported 
                                               storage area  
                             None              Outside low-level waste       359 m3       
                                               storage  



                             None              Above grade low-level         3,948 m2     
                                               waste storage facility  
                             9720-25           Classified waste storage      340 m3       
                                               facility  
                             None              Containerized waste storage   2,323 m2     
                                               area (dual use/storage)  
 K-25 Site  Low-levelc       K-770             Contaminated scrap metal      31,857 m3    
                                               storage yard  
                             K-1035-A          Temporary drum storage        2.5 m3       
                             K-1066-H          LLWd storage                  3,830 m3     
                             K-1417            Sludge-drum storage yard      8,846 m3     
                             RUBB-2            LLWd storage                  138 m3       
                             K-25              Process vaults (dual          2,469 m3     
                                               storage/use facility)  
                             K-33              Waste piles (dual             961 m3       
                                               storage/use facility)  
                             K-1232            Container storage area        42.5 m3      
                                               (dual storage/use facility)  
            Waste            Facility number     Facility                      Facility st
Complex     identification                       description                   capacity   
ORNL        Low-levelb       7831                Waste compaction facility     Not applica
                                                                               (treatment 
                             7841                Contaminated equipment        Not reporte
                                                 storage yard                             
                             7856                Cask storage site             Not reporte
               
                             7823A, B, C, D, E   RUBB buildings                Not reporte
                             7824                Waste examinations and        Not availab
                                                 assay facility, dual use  
                                                 facility  
                             7879                CH-TRUf/LLWd solids           372 m2     
                                                 storage facility   
                                                 (dual storage facility)  
                             7842                SWSA-6g staging and           297 m2     
                                                 equipment building                       
                             None                Tumulus I and II              Not reporte
                                                                                          
  
  
a.  Sources:  PAI Corporation (1993b); PAI Corporation (1994); PAI Corporation (1993a); Tu
  
b.  1993 data.  
  
c.  1994 data.  
  
d.  LLW = Low-level (radioactive) waste.  
  
e.  RCRA = Resource Conservation and Recovery Act.  
  
f.  CH-TRU = Contact-handled transuranic waste.  
  
g.  SWSA-6 = Solid Waste Storage Area - 6. 
Table 4.14-7.  Projected 1995 hazardous waste management activities at the ORR.    
          Waste category   Generation         Treatment         Treatment              Sto
Complex                    rate               method            capacity                  
Y-12 PlantHazardous        511,421 kgc        None              Not applicable         Sta
          solidb           (846 m3/yr)                                                 shi
          Hazardous        767,874 kge        Settlement and    See low-level liquid   Tan
          liquidb          (215,492 gal/yr)   filtration                                  
K-25 Site Hazardous        8,410.6 m3 h       Neutralization/   See mixed              Sto
          liquidg                             precipitation                            pro
             
          Hazardous        680.5 m3           Compaction for    Offsite                Ons
          solidg                              non- 
                                              RCRA/TSCAi  



                                              incineration  
ORNL      Hazardous        0.8 m3             Neutralization/   Not applicable         Tan
          liquidg                             detonation  
             
          Hazardous        84.1 m3 j          None              Not applicable         Sta
          solidg                                                                       shi
             
  
  
a.  Sources:  Snider (1993); Brown (1994c).  
  
b.  1992 data.   
  
c.  Includes 420,192 kg of uncontaminated (radionuclides) asbestos/beryllium oxide (BeO) w
waste.  
  
d.  Remaining West End Tank Farm sludge storage capacity.  
  
e.  Includes 55,624 kg of uncontaminated (radionuclides) polychlorinated biphenyl waste. 
  
f.  Liquid Organic Waste Storage Facility OD3, Building 9418-9, and OD9. 
Table 4.14-7.  (continued)  
g.  1991 data.    
  
h.  Hydrogen softener blowdown from the steam plant.  
  
i.  RCRA = Resource Conservation and Recovery Act; TSCA = Toxic Substances Control Act.  
  
j.  Includes polychlorinated biphenyls and asbestos.  
  
k.  Hazardous Waste Storage Facility. 
Table 4.14-8.  Baseline hazardous waste management activities as of 1995 at the ORR.    
              Waste            Facility number   Facility                           Facili
Complex       identification                     description                        capaci
Y-12 Plant    Hazardousb       None              Interim reactive waste             Not ap
                                                 treatment area (open burning)  
                               9720-45           Organic liquid storage facility    Two 3,
                                                                                    Four 6
                                                                                    1,000,
                               9720-9            Mixed and PCBc storage area        311 m3
                                                 (dual storage/use)  
                               9720-31           RCRAd staging and storage          37,000
                                                 facility (dual storage/use)  
                               9720-58           RCRAd and PCBc container           Not re
                                                 storage area (dual storage/use)  
                               9811-1            Waste oil tank storage Area        Two 30
                                                 OD-7 (dual storage/use)            One 10
                                                                                    Two 3,
                               9811-8            Waste oil solvent drum storage     1,000 
                                                 facility, OD-8 (dual  
                                                 storage/use)  
                               9811-8            Organic liquid storage area,       Five 4
                                                 OD-9 (dual storage/use)            Thirty
                                                                                          
                               9404-7            PCBc storage facility              334 m2
                               None              East Chestnut Ridge Waste          Not re
                                                 Pile (dual use/storage facility)  
K-25 Site     Hazardous/       K-25              Process vaults (dual storage/use   6,810 
              mixed                              facility)  
                               K-711             Container storage building         234 m3
                                                 (dual storage/use facility)  
                               K-1025C           Container storage (dual            7 m3  
                                                 storage/use facility)  
                               K-1036A           Container storage facility (dual   134 m3
                                                 storage/use facility)  



              Waste            Facility number   Facility                           Facili
Complex       identification                     description                        capaci
                               K-1202            Storage tanks (dual storage/use    108 m3
                                                 facility)  
                               K-1302            Compressed gas cylinder            0.6 m3
                                                 storage (dual storage/use  
                                                 facility)  
                               K-1420A           Hazardous waste storage tank       108 m3
                                                 (dual storage/use facility)  
                               K-1425            Container storage/tank             529 m3
                                                 management units (dual  
                                                 storage/use facility)  
                               K-726             Container storage building         86 m3 
                                                 (dual storage/use facility)  
                               K-33              TSCAf (dual storage/use            961 m3
                                                 facility)  
              Hazardousb       7659-A            Gas cylinder venting facility      Not ap
                                                                                    (venti
ORNL                           7667              Chemical waste detonation          Not ap
                                                 facility                           (treat
                               7507              PCBsg, liquids and solids          31 m3 
                                                 storage facility  
                               7651              Used oil storage facility          27 m3 
                               7652              Hazardous waste storage            57 m3 
                                                 facility  
                               7653              Chemical waste storage facility    60 55-
                 
  
  
a.  Sources:  PAI Corporation (1993b); PAI Corporation (1994); PAI Corporation (1993a).  
  
b.  1993 data.  
  
c.  PCB = Polychlorinated biphenyl.  
d.  RCRA = Resource Conservation and Recovery Act.  
  
e.  1994 data.  
  
f.  TSCA = Toxic Substances Control Act.  
  
g.  PCB = Polychlorinated biphenyl. 
Table 4.14-9.  Projected 1995 industrial solid waste management activities at the ORR.   
           Waste category      Generation       Treatment    Treatment        Storage meth
Complex                        rateb            method       capacity                     
Y-12 Plant Industrial solidb   5,554,873 kg     None         N/A              None        
                               (48,518 m3/yr)  
K-25 Site  Industrial solide   3,899.5 m3       None         Not applicable   None        
           Other solide        5,046.4 m3g      Compaction   Not applicable   None        
                                                                                          
ORNL       Industrial solide   13 m3            None         Not applicable   None        
           Other solide        30.6 m3h         None         Not applicable   None        
                                                                                          
  
  
a.  Sources:  Snider (1993); Brown (1994c); PAI Corporation (1994); PAI Corporation (1993a
  
b.  1992 data.   
  
c.  M = million  
  
d.  New sanitary landfill to open in 1994.  
  
e.  1991 data.  
  
f.  Wastes are disposed of at the Y-12 Plant Sanitary Landfill.  



  
g.  Includes construction/demolition spoil and scrap metal.  
  
h.  Includes construction/demolition spoil; scrap metal estimates not available. 
Table 4.14-10.  Baseline industrial solid waste management activities as of 1995 at the OR
           Waste            Facility number   Facility                      Facility stora
Complex    identification                     description                   capacity      
Y-12 Plant Industrial       None              New salvage yard              4,046.9 m2    
           solid   
                            None              Industrial landfill IV        Not reported  
                                              (classified waste landfill)                 
                                                                                          
                            9983-44           Industrial landfill II        Storage capaci
                            None              Spoil Area 3                  Facility close
                                              (construction debris)  
                            9720-25           Classified waste storage      Not applicable
                                              (dual use facility)           (nonhazardous 
                                                                            staging area) 
K-25 Site  Industrial                                                                     
           solidc  
ORNL       Industrial                                                                     
           solidc  
  
  
a.  Source:  PAI Corporation (1993b).  
  
b.  1993 data.  
  
c.  Wastes are disposed of at the Y-12 Plant Sanitary Landfill.  
    In addition, diesel fuel and gasoline, used to fuel site service and construction vehi
stored in bulk containers (55-gallon drums, aboveground storage tanks, and underground sto
tanks).  
  The Y-12 underground storage tanks program includes seven in-service petroleum  
tanks. In addition, there are seven active ptroleum underground storage tanks at the  
K-25 Site. At the ORNL there is one active underground storage tank containing heating oil
22 active underground storage tanks that will be taken out of service or upgraded by 1998.
The contents of these tanks was not reported (MMES 1993a). 

5. ENVIRONMENTAL CONSEQUENCES 

5.1 Overview 

    This chapter describes the potential environmental consequences from the construction 
operation of spent nuclear fuel (SNF) facilities at the Oak Ridge Reservation (ORR) under 
Centralization and Regionalization Alternatives.  Potential environmental consequences are
assessed to the extent necessary to support a programmatic decision concerning the siting 
proposed SNF facilities.  More detailed considerations of potential environmental conseque
would be performed as necessary prior to initiating construction or operation of the facil
    Impacts on the operation of the current facilities at ORR that create or store SNF are
discussed in Chapter 3. 

5.2 Land Use 

    The proposed site for SNF activities is in the eastern portion of the West Bear Creek 
area, located in the western portion of the ORR.  The SNF program's land requirements are
assumed to be 90 acres (0.36 square kilometer), including all facilities and buffer areas.
majority of the land in the West Bear Creek Valley Area can be characterized as vacant, un
and developable.   

5.2.1 Centralization Alternative 



    Use of the West Bear Creek Valley area of the ORR for program activities would be 
consistent with the current land use and land use policies and plans for that area.  The c
land use designation for this area is Natural Areas, a generic category that includes all 
within the ORR not under any other specific land use designation (DOE 1993a).  Use of this
area for program activities would also be consistent with proposed future land uses as set
the ORR Site Development Plan (MMES 1989).      
    Future land uses proposed for the area of Roane County adjacent to the ORR near the 
proposed SNF site are low-density residential and public/semi-public uses (Roane County 
Regional Planning Commission 1992).  These low intensity uses would be compatible with 
development in the western portion of the ORR. 
    Use of the West Bear Creek Valley site for the placement of SNF facilities may result 
irreversible and irretrievable impacts to land use in that area by precluding all but wast
management-type uses in the future.  However, the placement of SNF facilities at this loca
would be consistent with U.S. Department of Energy's (DOE's) 1994 future land use plan, wh
designates the West Bear Creek Valley site for these uses (MMES 1989).  Therefore, no 
mitigation measures are proposed. 

5.2.2 Regionalization Alternative 

    As under the Centralization Alternative, land use impacts resulting from the Regionali
Alternative would not be expected to be significant.  Impacts would be similar in characte
those described for the Centralization Alternative.   

5.3 Socioeconomics 

    Socioeconomics as addressed in this programmatic environmental impact statement (EIS)
encompasses the interaction of economic, demographic, and social conditions.  Economic 
consequences (e.g., technology requirements for operation of an SNF management facility) a
business activities, market structures, procurement methods, and dissemination of commodit
within and between regions.  Demographic consequences (e.g., in-migration of specialized h
resources to support the SNF management program) affect size, distribution, and compositio
the population, labor force, and the housing market in the regions.  Social consequences (
capacity modifications of public infrastructure to support SNF activity) affect the overal
of life enjoyed by the residents of a community (Murdock and Leistritz 1979).  These condi
are potentially affected either directly or indirectly by actions proposed under the DOE S
Management Program.   
    The significance of actions and their intensity are relative to the affected region.  
can be described as a dynamic socioeconomic system, where physical and human resources, 
technology, social and economic institutions, and natural resources interrelate to create 
products, processes, and services to meet consumer demands.  The measure of a region's abi
to support these demands depends on its ability to respond to changing economic, demograph
and social conditions. 
    Potential socioeconomic effects are addressed only to the extent that they are interre
with the natural or physical environment (CFR 1993c).  Direct effects include those impact
caused by the action and occurring at the same time and place.  Indirect effects include t
impacts caused by the action that are later in time or farther removed in distance, but ar
reasonably foreseeable (i.e., offsite) (CFR 1993b). 
    Socioeconomic effects are quantified for regional economic activity and population.  
Potential impacts to individual communities such as public infrastructure and housing are
discussed qualitatively to address programmatic issues.  
    Economic projections include direct and indirect jobs.  Direct jobs are those jobs nee
construct or support operation of the SNF management complex at ORR.  Indirect jobs are 
created throughout the regional economy within the Region of Influence as a result of 
procurement for materials, services, and other commodities; and induced effects from consu
spending.  These direct and indirect impacts reflect both construction and operation phase
demands that may occur concurrently or independently throughout the project planning perio
Indirect jobs were projected using parameters from the U.S. Bureau of Economic Analysis 
Regional Input-Output Modeling System. 
    Two scenarios were analyzed to account for two potential distributions of the SNF faci
construction efforts.  The construction effort consists of fabricating various structures,
its own construction labor need and a duration of either three or five years.  The Peak Sc
accelerates the construction labor requirements into the first two years of construction. 
Average Scenario averages the labor requirements of a structure for the duration of constr



The total construction effort for all structures, in labor years is the same for each scen
Therefore, for structures with a three year construction duration, the Peak Scenario has h
labor needs for the first two years and then a substantial reduction for the third year, w
Average Scenario has a constant labor requirement for the three years.  Likewise, for stru
with a five year construction duration, the Peak Scenario has a high labor need for the fi
years, then a lower need for the remaining three years, while the Average Scenario has a 
constant requirement for all five years.  Because the total construction labor years for e
structure is the same for both scenarios, the Average Scenario will have a lower requireme
than the Peak Scenario in the first two years, then will have a higher requirement then th
Scenario in the remaining construction years. 
    Regional population projections reflect the potential change in population resulting f
increase in regional economic activity.  Detailed assumptions regarding in-migration assoc
with SNF Management Program were not developed given the programmatic scope of the 
analysis.   Potential in-migration effects resulting from direct job creation are presente
qualitatively where appropriate. 

5.3.1 Centralization Alternative 

    The upper and lower bounds of construction and operations related jobs generated from
implementation of the Centralization Alternative from 1995 to 2005 are illustrated in Figu
and tabulated in Table 5.3-1.  In the initial phases, the Centralization Alternative may c
90 jobs (25 direct, 65 indirect) beginning in 1995 and continuing through the year 1999 to
project planning, engineering design, and environmental permitting and compliance.  
Construction is expected to begin in the year 2000, requiring a total of 4,352 direct jobs
indirect jobs).  In that year and 2001, the Peak Scenario requires 1,587 construction labo
while the Average Scenario needs 1,346.  There is no operational labor required for this t
period.  In 2002 after two years of construction, the Peak Scenario decreases its construc
labor requirements to 928 workers, while the Average Scenario maintains its 1,346 laborers
Additionally, 300 operational personnel are needed, raising the total of SNF workers to 1,
the Peak Scenario and 1,646 for the Average Scenario.  By 2003, the buildings with three y
construction durations have been completed; therefore, both the Peak and Average Scenario
construction labor requirements decline to 125 and 157, respectively.  Operation labor 
  Figure 5.3-1. Total employment effects- ORR Centralization Alternative. Table 5.3-1.  So
                                      Time period  
Years            1995-1999     2000, 2001    2002      2003      2004    2005 +  
                                     Operations  
Direct jobs      25            0             300       300       487     800  
Indirect jobs    65            0             780       780       1,265   2,079  
Total jobs       90            0             1,080     1,080     1,752   2,879  
                                     Construction  
Direct jobs                                                                
  Peak           0             1,587         928       125       125     0  
  Average        0             1,346         1,346     157       157     0  
Indirect jobs                                                              
  Peak           0             2,597         1,519     205       205     0  
  Average        0             2,203         2,203     257       257     0  
Total jobs                                                                 
  Peak           0             4,184         2,447     330       330     0  
  Average        0             3,549         3,549     414       414     0  
                                          Total  
Direct jobs                                                                
  Peak           25            1,587         1,228     425       612     800  
  Average        25            1,346         1,646     457       644     800  
Indirect jobs                                                              
  Peak           65            2,597         2,299     984       1,470   2,079  
  Average        65            2,203         2,983     1,036     1,522   2,079  
Total jobs                                                                 
  Peak           90            4,184         3,527     1,408     2,082   2,879  
  Average        90            3,548         4,629     1,493     2,166   2,879  
                                       Population Change  
  Peak           82            4,366         (1,001)   (3,214)   1,022   2,011  
  Average        82            3,688         1,640     (4,759)   1,022   1,797 
requirements remain at 300 workers.  Total SNF labor requirements are 425 workers for the
Peak Scenario and 457 for the Average Scenario.  In 2004, construction labor needs for bot



scenarios remains at their previous level, but operational personnel increase.  Total SNF 
requirements are 612 workers in the Peak Scenario and 644 workers in the Average Scenario.
By 2005, all construction has been completed and operational personnel have increased to t
full staff labor requirement of 800 workers. 
    The peak scenario reaches it maximum construction labor with 1,587 direct jobs (4,184 
jobs created) over a 2-year period from years 2000 through 2001.  The average scenario wou
have its maximum construction labor with 1,346 direct jobs (3,549 total jobs created) from
through 2002.   
    Ancillary operation (Table 5.3-1) activity associated with the Centralization Alternat
begin in the year 2002; the initial operations might create approximately 1,080 phase-rela
(300 direct, 780 indirect).  Additional operation activity would also begin, creating an a
187 phase-related jobs (485 indirect jobs).  The remaining operation activities are expect
start in 2005, after construction is finished, creating a total of 2,879 phase-related job
direct, 2,079 indirect), and the jobs will continue through 2035. 
    Regional businesses and the workforce will benefit from increased competition for cont
procurements and jobs associated with SNF Centralization Alternative.  Most of this activi
anticipated to be captured by Anderson, Knox, and Roane counties, with a small share occur
in Loudon County.  The impact to the regional economy, however, only represents a portion 
the total economic activity generated by the Centralization Alternative.  For instance, sp
materials purchases and technology acquisition may occur outside Tennessee.  The economic
activity occurring outside the region might result in economic benefits for that region.  
indirect effect is not captured by this analysis since it occurs outside of the Region of 
defined in Section 4.3. 
    Most of the population change in the Region of Influence above the baseline forecast w
be driven by the in-migration of labor and households to support SNF management activities
ORR.  It is likely that most of the operation jobs will be filled by SNF personnel relocat
other DOE sites where SNF inventories were stored prior to shipments to ORR.  These 
personnel would be familiar with the processes, technologies, and research involved with S
operations elsewhere.  Other operational jobs not associated with SNF management will prob
be filled by the regional labor force.  The regional labor force would be likely to fill t
for construction jobs, except for specialized tasks.  
    To assess potential population and housing impacts, an in-migration rate per job was 
estimated using a ratio between forecasted employment and population figures (Table 4.3-1)
This ratio was applied to the number of total (direct and indirect) jobs created by SNF 
management activities at ORR, giving the total estimated number of persons migrating into 
Region of Influence per job created (Table 5.3-1).   
    With initial operation in 1995 under both scenarios, a total of 82 persons will migrat
the Region of Influence.  The number of persons migrating into the Region of Influence wou
be at its largest when construction starts, for the years 2000 through 2001; (a total of 4
in-migrants for the peak scenario and 3,688 for the average scenario).  For the years 2002
2003, after most of the construction has finished, people might migrate out of the Region 
Influence.  The number of in-migrants might increase as more of the SNF management 
operations start in the years 2004 and 2005.  After the year 2005, in-migration due to SNF
management activities would cease due to the fact that SNF management activities would not
create any more jobs.  
    Assuming one housing unit per household, and an average family size of 2.6 persons per
family (U.S. Department of Commerce 1991), the number of houses demanded in 1995, when 
preliminary operations start, might be 32.  Between the year 2000 and 2002, a total of 1,6
housing units might be demanded.  Even though this demand is only a temporary demand, the
Region of Influence may have difficulty providing new housing during this time period.  By
year 2003 and 2004, however, there might be a surplus of 1,236 housing units due to the ph
out of construction.  In 2005, once SNF operational activities are under way, there will b
demand for 1,167 housing units associated with SNF management activities. 
    The greatest impact to the Region of Influence housing market may occur between the 
years 2000 and 2002, when construction starts.  The demand for housing during the SNF faci
construction period would be for transitional housing.  While the population in the Region
Influence under baseline conditions has historically been growing and is projected to grow
than 1 percent annually, recent vacancy rates for housing in the Region of Influence have 
low (Census 1982, 1991).  Therefore the in-migration associated with SNF construction migh
cause shortages in the housing market, and might cause shortages in construction supplies.
However, due to decreasing employment levels on ORR between 1990 and 1999 (Section 
4.3.1.5), additional housing units above the baseline may be available, thus reducing the 
strain on the housing market.  Since construction will only be temporary, there may be exc
capacity in the regional infrastructure when all SNF management operations begin in 2005.



5.3.1.1 Potential Public Service and Education Impacts. Given the population growth 

associated with the SNF Management Program, increases in capital expenditure may be requir
to meet the increased demand of housing utilities, including electricity generation, waste
treatment, and water (see Section 5.13), transportation infrastructure (see Section 5.11),
education or service levels, assuming current conditions are constant through the analysis
    Assuming that the Centralization Alternative would be an addition to the ORR's current
operations, security and fire protection on the site would need to be investigated at a mi
to determine whether or not current capacity could accommodate the requirements of the SNF
Management Program. 

5.3.2 Regionalization Alternative 

    Socioeconomic impacts resulting from the Regionalization Alternative are expected to b
similar to the Centralization Alternative.  The construction and operation cycles for each
alternative would be the same; therefore, the same issues identified for the Centralizatio
Alternative would apply.  Labor requirements may be slightly reduced for the Regionalizati
Alternative.  Although the volume of SNF stored would be less for the Regionalization 
Alternative, an economy of scale occurs for both alternatives, so that differences in labo
capital between the two alternatives would be minimized. 

5.3.3 Mitigation Measures 

5.3.3.1 Coordination with Local Jurisdictions. To reduce construction- and operation- 

related impacts, possible coordination with local communities could address potential impa
from increased labor and capital requirements.  The knowledge of the extent and effect of
growth due to SNF management activities could greatly enhance the ability of affected 
jurisdictions to plan effectively.  Effective planning would address changes in levels of 
housing, infrastructure, utilities, transportation, and public services and finances. 

5.3.3.2 Enhance Labor Force Availability. To alleviate potential impacts associated with 

the in-migration of labor, local labor force availability could be increased through vario
employment training and referral systems.  The goal of these systems would be to reduce th
potential for in-migration of labor to support SNF management activities. 

5.4 Cultural and Paleontological Resources 

5.4.1 Centralization Alternative 

    Under the Centralization Alternative, the proposed construction area for the SNF facil
is not expected to exceed 100 acres.  There are no known historical, archeological, 
paleontological or Native American traditional sites in the proposed area (Fielder 1975). 
impacts to cultural or paleontological resources are expected due to ground disturbance, n
air emissions during construction or operation of the SNF facilities.  Consultation with t
Tennessee State Historic Preservation Officer prior to project implementation is required 
section 106 of the National Historic Preservation Act. 

5.4.2 Regionalization Alternative 

    Under the Regionalization Alternative, the location of the SNF facilities would remain
same, but would be reduced in area.  As with the Centralization Alternative, impacts are n
anticipated.  

5.5 Aesthetics and Scenic Resources 

5.5.1 Centralization Alternative 



    When fully constructed and under operation, the proposed SNF facilities associated wit
Centralization Alternative would consist of a series of buildings set within a 90-acre sit
maximum height of the buildings contained at the site would not exceed 42 feet above groun
level, or two to three stories.  The entrance to the site and security fencing will be vis
traffic on Bear Creek Road. 
    Since the buildings would be set into the south face of Pine Ridge, between Pine Ridge
Chestnut Ridge, the site would not be visible from areas outside the reservation, with the
exception of a limited section of  Gallaher Road on the west side of the Clinch River, loo
east along Bear Creek Valley (TVA 1987).  However, since the approximate distance from the
boundary of the reservation to the proposed location is in excess of 2 miles, and includes
terrain and heavy vegetation, public views looking on to the site from off-site are not ex
be affected.  Impacts to aesthetics and scenic resources on and off ORR are not anticipate

5.5.2 Regionalization Alternative 

    Under the Regionalization Alternative, proposed SNF facilities are reduced in area and
intensity of operations, and environmental effects to aesthetics and scenic resources woul
than those under the Centralization Alternative.  Therefore, adverse environmental impacts
the Regionalization Alternative are also not anticipated. 

5.6 Geologic Resources 

    This section describes any incremental or additional impacts on geology and geologic 
resources that might result from the construction and operation of the new facilities asso
with the storage of SNF at the ORR. 
    For the most part, geologic impacts from construction activities would be limited to s
disturbance, although in some areas, ripping or blasting of limestone, dolomite, or chert 
might be required.  Since no extensive or unique geologic or mineral resources are known t
occur on the West Bear Creek Valley site, impacts to geologic resources would not be expec
    Because previously undisturbed areas would be used for new construction, some soil imp
from siting SNF facilities at the West Bear Creek Valley site would occur as a result of g
Potential impacts from sediment runoff generated during construction activities would be 
minimized by implementation of soil erosion and sediment control measures.  During operati
impacts to soil resources would be controlled by the planting or landscaping of land surfa
covered by pavement and buildings.   
    Major seismic activity and associated mass movement and subsidence are unlikely to occ
during the construction or operation phases, because although ground-shaking has occurred 
the ORR due to earthquakes in other parts of the country, faults in the area have not been
active since the late Paleozoic. 

5.7 Air Resources 

    The proposed SNF management facility would be composed of a wet and dry storage 
facility and a technology development facility, with construction to take place in the cal
years 2000-2004.  Air quality is assessed for construction and operation with regard to 
radiological and nonradiological air emissions.  This section characterizes the impacts an
expected air quality effects resulting from an SNF facility.  This section also discusses 
quantitative impacts under the Regionalization Alternative.  The Centralization Alternativ
qualitative impacts are compared with the regionalization impacts in order to determine 
exceedances, if any, of existing local and Federal standards for both alternatives.   

5.7.1 Releases 

    Emissions of radiological and nonradiological air pollutants might result from the 
construction and operation of a SNF management facility.  These emissions might include 
airborne radionuclides, criteria pollutants, and hazardous air pollutants. 
    The impact of air emissions from construction activities might include criteria air po
of particulate matter (fugitive dust) primarily from the moving of soil, and exhaust emiss
particulate matter with an aerodynamic diameter equal to or less than 10 microns (PM10); c
monoxide; sulfur dioxide; volatile organic compounds; and nitrogen dioxide from earth-movi
and equipment-handling machinery and equipment.  During construction, a small increment in
traffic volume above existing levels might result in a small increase in air pollutant emi



(Section 5.11 discusses the level of traffic activity projected for the construction and o
phases of the SNF facility.) 
    During operations, the transport of SNF within the ORR from points of generation or 
storage sites to the disposal site would result in emissions of criteria air pollutants fr
vehicles as well.  Some emissions of air pollutants from worker vehicles would also occur 
within and beyond the ORR.  

5.7.1.1 Radiological Emissions. There are no expected contributions to radiological air 

emissions during the construction phases of the proposed SNF management facility.  During
operations, the facility would be expected to generate negligible radiological emissions. 
potential radiological emissions associated with the proposed SNF management facility and 
associated with the baseline are presented in Table 5.7-1 by isotope. 

5.7.1.2 Nonradiological Emissions. The construction phase of the SNF facility for the 

Receipt/Storage Facility and Canning Factory is estimated to be complete in about 8-10 yea
Short-term emissions, such as fugitive dust and heavy equipment exhaust emissions, would b
generated temporarily, and would only affect receptors close to construction areas.  Fugit
emissions would be minimized by watering.  Under the operational phase of the SNF 
management facility, criteria and hazardous air pollutants might be emitted.  Table 5.7-2 
total expected annual emissions associated with the SNF storage facility.  These nonradioa
emissions are primarily from the technology development facility and were estimated based 
previous design for a similar facility proposed at INEL.   
Table 5.7-1.  Isotopic release additions due to SNF management  
facility presence (Ci/yr) at ORR.    
              (Baseline)   (SNF)       ORR+  
              ORR          ISF         ISF  
Hydrogen-3      2.1 x 103      7.9 x 10-1   2.1 x 103  
Beryllium-7     8.9 x 10-6     0.0 x 100    8.9 x 10-6  
Carbon-14       0.0 x 100      1.2 x 100    1.2 x 100  
Potassium-40    1.0 x 10-3     0.0 x 100    1.0 x 10-3  
Manganese-54    0.0 x 100      2.2 x 10-8   2.2 x 10-8  
Cobalt-60       3.0 x 10-5     4.2 x 10-8   3.0 x 10-5  
Bromine-82      1.0 x 10-5     0.0 x 100    1.0 x 10-5  
Krypton-83M     7.3 x 101      0.0 x 100    7.3 x 101  
Krypton-85      0.0 x 100      1.0 x 104    1.0 x 104  
Krypton-85M     1.7 x 102      0.0 x 100    1.7 x 102  
Krypton-87      3.5 x 102      0.0 x 100    3.5 x 102  
Krypton-88      4.9 x 102      0.0 x 100    4.9 x 102  
Krypton-89      6.3 x 102      0.0 x 100    6.3 x 102  
Strontium-90    1.2 x 10-4     3.3 x 10-6   1.2 x 10-4  
Yttrium-90      1.2 x 10-4     3.3 x 10-6   1.2 x 10-4  
Technetium-99   6.1 x 10-2     0.0 x 100    6.1 x 10-2  
Ruthenium-106   4.4 x 10-4     1.1 x 10-5   4.5 x 10-4  
Antimony-125    0.0 x 100      3.4 x 10-4   3.4 x 10-4  
Iodine-129      3.1 x 10-4     1.0 x 10-1   1.0 x 10-1  
Iodine-131      1.2 x 10-1     0.0 x 100    1.2 x 10-1  
Iodine-132      1.4 x 100      0.0 x 100    1.4 x 100  
Iodine-133      6.5 x 10-1     0.0 x 100    6.5 x 10-1  
Iodine-134      2.1 x 10-2     0.0 x 100    2.1 x 10-2  
Iodine-135      1.2 x 100      0.0 x 100    1.2 x 100  
Xenon-133       8.8 x 102      0.0 x 100    8.8 x 102  
Xenon-133M      2.7 x 101      0.0 x 100    2.7 x 101  
Xenon-135       2.8 x 101      0.0 x 100    2.8 x 101  
Xenon-135M      1.6 x 102      0.0 x 100    1.6 x 102  
Xenon-138       8.5 x 102      0.0 x 100    8.5 x 102  
Cesium-134      6.3 x 10-7     6.2 x 10-8   6.9 x 10-7  
Cesium-137      7.0 x 10-4     4.8 x 10-5   7.5 x 10-4  
Cesium-144      1.2 x 10-6     0.0 x 100    1.2 x 10-6 
              (Baseline)   (SNF)       ORR+  
              ORR          ISF         ISF  
Barium-140      1.0 x 10-4    0.0 x  100   1.0 x 10-4  
Lanthanum-140   1.4 x 10-6    0.0 x 100    1.4 x 10-6  



Europium-152    4.4 x 10-11   0.0 x 100    4.4 x 10-11  
Europium-154    5.9 x 10-6    0.0 x 100    5.9 x 10-6  
Europium-155    3.0 x 10-6    0.0 x 100    3.0 x 10-6  
Osmium-191      2.3 x 10-2    0.0 x 100    2.3 x 10-2  
Lead-212        1.6 x 100     0.0 x 100    1.6 x 100  
Thorium-228     1.5 x 10-3    0.0 x 100    1.5 x 10-3  
Thorium-230     7.4 x 10-4    0.0 x 100    7.4 x 10-4  
Thorium-232     3.0 x 10-5    0.0 x 100    3.0 x 10-5  
Protactinium-2341.2 x 10-3    0.0 x 100    1.2 x 10-3  
Uranium-234     7.2 x 10-2    0.0 x 100    7.2 x 10-2  
Uranium-235     2.6 x 10-3    0.0 x 100    2.6 x 10-3  
Uranium-236     1.9 x 10-4    0.0 x 100    1.9 x 10-4  
Uranium-238     4.1 x 10-2    0.0 x 100    4.1 x 10-2  
Neptunium-237   1.1 x 10-4    0.0 x 100    1.1 x 10-4  
Plutonium-238   6.1 x 10-4    0.0 x 100    6.1 x 10-4  
Plutonium-239   1.3 x 10-4    0.0 x 100    1.3 x 10-4  
Plutonium-240   0.0 x 100     0.0 x 100    0.0 x 100  
Americium-241   1.4 x 10-5    0.0 x 100    1.4 x 10-5  
Curium-244      2.0 x 10-4    0.0 x 100    2.0 x 10-4  
  
  
a.  Source:  Johnson, V. (1994).  
  
Cm241 with 35 day half-life included with AM241 with 458 yr half-life.  
Os194 with 8.0 yr half-life decays to Ir194 with 17.4 hr half-life, then to P1194 which is
ISF:  Interim Storage Facility. 
Table 5.7-2.  Total annual nonradioactive emissions for the SNF management facility at ORR
Criteria pollutants                    Release rate (kg/yr)  
Carbon monoxide                        1.7 x 103  
Particulate matter, PM10b              1.0 x 10-3  
Nitrogen oxides                        5.5 x 103  
Sulfur dioxide                         1.3 x 102  
Lead                                   5.0 x 10-9  
                                         
Hazardous air pollutants                 
Selenium compounds                     1.6 x 10-4  
Mercury compounds                      5.1 x 10-1  
Chlorine                               3.5 x 103  
Hydrogen fluoride                      1.6 x 101  
Cadmium compounds                      2.9 x 10-7  
Cobalt, chromium, antimony, and nickel 2.0 x 10-10  
compounds 
  
  
a.  Source:  Johnson, V. (1994).  
  
b.  It is assumed that PM10 (particulate matter less than 10 microns in diameter) data are
suspended particulate data. 

5.7.2 Air Quality 

5.7.2.1 Radiological. The GENII Environmental Transport and Dose Assessment Model, 

along with 1992 Y-12 west meteorological data and 1992 source terms (Table 5.7-1), was use
calculate the effective dose equivalent for the year 2005.  A population of 988,754 person
80 kilometers (50 miles) is estimated.  A radiation background level of 306 millirem per y
used. 
    Based on model results, 1 year of operation at the SNF management facility might resul
a calculated dose of 9.5 millirem per year to the maximally exposed member of the public. 
dose is below the National Emission Standards for Hazardous Air Pollutants limit of 10 mil
per year and is 3.1 percent of the natural background radiation received by the average pe
near the ORR. 
    The annual population dose from operation in the year 2005 was calculated to be 5.7 x 
person-rem.  The population dose from operation of this option in 2005 is approximately 



2.1 x 10-2 percent of the dose received by the surrounding population from natural backgro
radiation. 
    Table 5.7-3 summarizes the effective dose equivalents for the maximum boundary dose an
to the population with 80 kilometers (50 miles) of the proposed SNF facility.  Compared to
background radiation, these increased doses are very small.  The total doses are well with
regulatory limits. 

5.7.2.2 Nonradiological. The Industrial Source Complex Short-Term Air Dispersion 

model was used with 1992 meteorological data from the Y-12 west meteorological monitoring
station at ORR to determine pollutant concentrations resulting from the centralization por
nonradiological emissions listed in Table 5.7-2.  An emissions baseline was established to
Table 5.7-3.  Summary of effective dose equivalents to the public from ORR operations and 
the proposed SNF management facility.  
                    Maximally exposed      Collective dose to population  
                    individual dosea       within 80 km of ORR sources  
Dose                9.5 mrem per yearb          5.7 x 101 c  
                                                                         
Location            Site boundary 1.2 km        9.1 x 105 people within 80 km of  
                    SW of ORR storage           SNF storage facility   
                    facility  
                      
NESHAPb standard    10 mrem per year            -  
                                                                        
Percentage of       95                          -  
NESHAP  
                               
Natural background  306 mrem                    2.79 x 105 person-rem  
dose  
                                
Percentage of       3.1                         2.1 x 10-2  
natural 
background dose 
  
  
a.  The maximum boundary dose is the hypothetical individual exposed continuously during t
year at ORR boundary located 1.2 km SW from the SNF site.  
  
b.  The SNF management facility contributes 6.2 mrem to this dose.  
  
c.  The SNF management facility contributes 5.2 person-rem to this dose.  
  
NESHAP:  National Emission Standards for Hazardous Air Pollutants.  
  
km:  kilometer  
  
mrem:  millirem  
  
Note:  Effective dose equivalents computed using GENII (PNL 1988). 
characterize conditions at ORR using actual emission rates (MMES 1993a).  It is also assum
that 1995 operations at the ORR will result in the same baseline nonradiological emissions
1992 operations at the ORR.  The results of modeling are presented in Table 5.7-4, where t
existing ORR site contribution concentration is compared to the existing DOE site contribu
concentration plus the proposed SNF contribution.  Table 5.7-5 presents the annual maximum
concentration for hazardous air pollutants for offsite receptors.  These concentrations ar
Section 5.12 for calculation of health effects.  The increases in pollutant concentrations
proposed action are negligible in magnitude.  The concentrations of nonradiological air po
from operation of the SNF facilities, under that alternative, and from existing sources wo
remain within all applicable regulatory guidelines.   
    If a Regionalization Alternative SNF facility is operated at the ORR, the incremental
contribution to maximum concentrations of pollutants would be less than for the Centraliza
Alternative.  The concentrations of nonradiological air pollutants from operation of the S
facilities, under this alternative, and from existing sources would remain within all regu
guidelines.   



5.8 Water Resources 

    Construction and operation of SNF management facilities could potentially affect water
resources.  Potential environmental impacts to surface water and groundwater resources dur
construction include depletion of water supplies, floodplain encroachment, and surface wat
sedimentation from erosion runoff occurring after land clearing.  Potential normal operati
impacts would include depletion of water supplies, and diminished water quality resulting 
wastewater discharges from normal operations.   
    Impacts are analyzed for the Centralization Alternative, which would cause the most 
impacts to water resources at the ORR, if chosen.  However, for the Centralization Alterna
no significant impacts are identified with respect to water resources issues.  Therefore, 
significant impacts are expected from the Regionalization Alternative as the Centralizatio
Alternative is the bounding case.   
Table 5.7-4.  Comparison of baseline concentrations with most stringent applicable regulat
and guidelines at ORR and proposed SNF management facility plus current operations.  
Criteria pollutant   Averaging   Most stringent   Total            Total projected   Incre
                     time        regulation or    existing         maximum           maxim
                                 guidelinea       maximum          concentration     conce
                                 (-g per m3)      concentrationb   including SNF     (-g p
                                                  (-g per m3)      (-g per m3)  
Carbon monoxidec     8-hour      10,000           6.9              6.9               0  
                     1-hour      40,000           24.1             33.5              9.4 
Nitrogen dioxide     Annual      100              2.1              2.7               0.6 
Lead                 Calendar         1.5         d                3.7 x 10-12       3.7 x
                     quarter  
PM10e                Annual      50               12.0             12.0              0  
                     24-hour     150              97.9             97.9              0  
Sulfur dioxide       Annual      80               29.29            29.34             0.05 
                     24-hour     365              177.8            178.0             0.2 
                     3-hour      1,300            401.5            401.5             0  
Total suspended      Annual      50a              36.0             36.0              0  
particulates 
                     24-hour     150a             116.9            116.9             0  
Hydrogen fluoride    30-day      1.2a             0.06             0.06              0  
(as  
fluorides)           7-day       1.6a             0.03             0.03              0  
                     24-hour     2.9a             d                f                 f  
                     8-hour      3.7a             d                f                 f  
                       
Hazardous air pollutants                                                               
Selenium             8-hour      20               d                2.18 x 10-7       2.18 
Mercury compounds    8-hour      0.5              d                2.18 x 10-3       2.18 
Chlorine compounds   8-hour      150              d                1.52              1.52 
Cadmium compounds    8-hour      5                d                1.81 x 10-9       1.81 
Cobalt, chromium,    8-hour      5                d                5.5 x 10-10       5.5 x
antimony, and nickel  
compounds 
  
  
a.  State standard.  
  
b.  Includes background concentration plus existing DOE facilities impact concentration.  
concentration.  
  
c.  Existing maximum and projected maximum did not occur in the same location.  
  
d.  Zero release (no sources indicated).  
  
e.  It is assumed that PM10 (particulate matter less than 10 microns in diameter) data are
particulate data.  
  
f.  Not estimated because the potential release is negligible. 
Table 5.7-5.  Calculated annual maximum concentrations for hazardous air  
pollutants at ORR for offsite receptors.    



Hazardous air pollutant         Maximum average  
                                concentration(-g/m3)  
Selenium compounds              8.85 x 10-8  
Mercury compounds               8.85 x 10-4  
Chlorine compounds              0.62  
Hydrogen fluoride               1.53 x 10-3  
Cadmium compounds               7.35 x 10-10  
Cobalt, chromium, antimony and  2.21 x 10-10  
nickel compounds 
  
  
  
a.  Offsite includes public access roads within the ORR.  All impacts from  
proposed source only.  No hazardous air pollutant emissions information  
available for existing sources.   

5.8.1 Surface Water Quantity 

    The ORR currently receives its water supply from the Clinch River basin.  Construction
operation of SNF management facilities would have very minimal impact on the quantity of w
in the river and in local surface streams. 
    Construction of SNF management facilities would require some water consumption.  
However, the amount of water required would not significantly affect the Clinch River wate
level.   
    Stormwater runoff associated with both the construction and operation of SNF facilitie
expected to have a negligible impact on surface water quantity.  During construction, stan
stormwater management techniques would be employed to attenuate runoff.  A site drainage a
stormwater management system consisting of perimeter drainage ditches and a retention pond
would be included as part of SNF operations (Johnson, V. 1994).  This system would provide
runoff and erosion control, which could otherwise affect receiving water courses or SNF 
operations. 
    As discussed in Section 4.8.1, analysis of available data indicates that the proposed 
management facilities would be sited outside the 500-year floodplain.  The SNF management
facilities would be located and constructed to minimize any floodplain impact, as required
Executive Order 11988 (Floodplain Management) and DOE Orders.  Site-specific surveys would
be performed to more accurately determine precise locations of flooding elevations. 
    Operation of SNF management facilities would require approximately 9,863 gallons (37,3
liters) of water per day.  This would mean that an additional 3.6 million gallons (13.6 mi
liters) of water would be used at the ORR per year.  This figure is significantly less tha
minimum monthly release for 1992 which was 3.5 billion cubic feet (100 million cubic meter
May of that year (MMES 1993a).  Therefore no impacts to water supply from SNF operations 
are expected. 
    Operation of SNF management facilities would involve the discharge of almost all water
withdrawn, as very little would be consumed.  A new onsite sanitary wastewater treatment p
would be required at the SNF facility.  If all water withdrawn were to be treated and rele
a constant rate over the course of a year, the increased flow from SNF operations would be
approximately 0.13 gallon (0.5 liter) per second.  Flow in Grassy Creek at its confluence 
Clinch River has been estimated at 20 gallons (80 liters) per second.  Water discharge poi
other appropriate mitigation measures would be selected in accordance with state and Feder
requirements so as not to impact surface water quantity and flow in streams receiving disc

5.8.2 Surface Water Quality 

    During construction of SNF management facilities, 90 acres (36 hectares) would be 
disturbed, all in previously undisturbed areas.  This would create the potential for incre
sediment runoff into wetlands, adjacent to the site and along the downstream reaches of Gr
Creek as well as into Grassy Creek and its tributaries, which drain to the Clinch River.  
sediment runoff from construction activities would be controlled and minimized by implemen
soil erosion control measures. 
    Under the Centralization Alternative, SNF management facilities would require a sanita
sewer system comprising a sewage treatment facility equipped with a sewage treatment and 
ejection pump system with a programmable controller and software.  A pressurized sanitary
sewer line would be provided that would run to a permitted stream discharge point 



(Johnson, V. 1994).  This would accommodate the estimated 9,863 gallons (37,335 liters) pe
of sanitary wastewater generated by SNF facilities and personnel, and would result in no 
appreciable impact to surface water quality.  This system would be operated in accordance 
State of Tennessee permitting requirements. 
    The proposed SNF management facilities are designed to have no liquid release of 
wastewater with hazardous chemical or radiological characteristics related to SNF manageme
operations.  These facilities would be constructed using state-of-the-art technologies, in
secondary containment, and leak detection and water balance monitoring equipment.  Therefo
no environmental consequences related to surface water resources are anticipated from the
normal operation of SNF management facilities. 
    A very low probability release scenario was evaluated to identify the potential 
environmental consequences of a liquid release to the environment under normal operating 
conditions.  The release scenario was evaluated for information purposes only, as no norma
operating releases are planned for the proposed facilities.  The scenario evaluated consis
maximum potential liquid release to the environment under normal operating conditions such
an undetected secondary containment failure or piping leak.  The scenario was developed us
conservative estimates of the sensitivity of actual leak detection systems and operational
term data from similarly functioning facilities at the Idaho National Engineering Laborato
(INEL).  The estimates for the hypothetical release included a point release of 5 gallons 
liters) per day to the environment over the course of 1 month.  The release volume and 
durations are considerably greater than existing leak detection system sensitivities, surv
activities, and radiological surveys.  Source terms were derived at the 95 percent confide
from 8 years of operational data at the INEL Fluorinel and Storage Facility at the Idaho 
Chemical Processing Plant. 
    This release was assumed to occur at 40 feet (12 meters) below the land surface.  This
would be at either the depth of the vadose zone or the groundwater zone in most cases wher
SNF management facilities would be sited on the ORR.  Any release to the vadose zone would
migrate downward to the groundwater zone as described in Section 4.8.2.  The upper layers 
the groundwater zone in the ORR aquitards (where SNF management facilities would be sited)
flow laterally to discharge points in nearby streams.   
    Most radiological constituents would be below drinking water standards at the point of
release.  Those radiological constituents above drinking water standards would be diluted 
movements through the vadose zone, groundwater zone, and immediately upon entry into the 
receiving surface water body.  Migration of contaminants through the vadose and groundwate
zones would also be greatly reduced by sorption.   
    The short-term scenario evaluated would result in a long-term release of dilute 
contaminants to local streams and the Clinch River.  Any release from the SNF management 
facilities would discharge to Grassy Creek through the subsurface.  Although there are no
continuous records of stream discharge for Grassy Creek, the average discharge of Grassy C
to the Clinch River has been estimated at 20 gallons (80 liters) per second (Bailey and 
Lee 1991).  The worst-case undetected release from the SNF facilities (5 gallons [19 liter
day) would constitute less than 0.0003 percent of the estimated daily creek discharge to t
Clinch River.  Therefore, any hazardous constituents would be well below established stand
at the confluence of Grassy Creek and the river.  Even if a release were to occur during a
of low flow in Grassy Creek, the percentage would still be very small.  Additionally, the 
minimum monthly release (in May) of 3.5 billion cubic feet (100 million cubic meters) at t
Melton Hill Dam on the Clinch River averages to approximately 10,000 gallons (40,000 liter
second (MMES 1994a).  Therefore, no significant contaminant concentrations would be expect
at the confluence of Grassy Creek and the Clinch River, or in the river itself.   

5.8.3 Groundwater Quantity 

    No groundwater would be used for SNF management activities given the plentiful surface
water supplies at the ORR.  Therefore no impacts to groundwater quantity are expected. 

5.8.4 Groundwater Quality 

    As previously mentioned in Section 5.8.2, the proposed SNF management facilities would
designed to have no liquid release to the environment of wastewater with hazardous chemica
radiological characteristics.  However, for the purpose of this analysis, a conservative r
scenario was analyzed.   
    As discussed in Section 4.8, virtually all mobile groundwater in the ORR aquitards is
discharged to local streams through the upper layers of the groundwater zone.  The deeper



intervals of groundwater have extremely high residence times.  Therefore, even the conserv
scenario of a release to groundwater would have negligible impacts to these resources, and
significant impacts to offsite groundwater. 

5.9 Ecological Resources 

    The Centralization and Regionalization Alternatives could affect ecological resources
primarily through the alteration or loss of habitat.  Potential impacts to terrestrial and
resources and threatened and endangered species are described below for both alternatives.
    Radiation doses received by terrestrial biota from SNF activities would be expected to
similar to those received by man.  Although guidelines have not been established for accep
limits for radiation exposure to species other than man, it is generally agreed that the l
established for humans are also conservative for other species (NRC 1979).  Evidence indic
that no other living organisms have been identified that are likely to be significantly mo
radiosensitive than man (Casarett 1968; National Academy of Sciences 1972).  Thus, so long
exposure limits protective of man are not exceeded, no significant radiological impact on
populations of biota would be expected as a result of SNF activities at the West Bear Cree

5.9.1 Centralization Alternative 

    Under this alternative, construction of the proposed SNF management facility would res
in the disturbance of approximately 90 acres (0.36 square kilometers), or less than 1 perc
the ORR.  It is assumed that the area to be disturbed includes construction laydown areas,
grading, and new buildings, and that the access road or other rights-of-ways have not been
included in total area to be disturbed.  Vegetation within the area proposed for the SNF 
management facility would be destroyed during land clearing activities but may be mitigate
revegetating with native species where possible.  Vegetation cover in this area is predomi
oak-hickory forest or pine and pine-hardwood forest.  Both forest types are common on the 
and within the region. 
    Construction of the proposed SNF management facility would have some adverse effects o
animal populations.  Less mobile animals, such as amphibians, reptiles, and small mammals,
within the project area would be destroyed during land-clearing activities.  Larger mammal
birds in construction and adjacent areas would be disturbed by construction activities and
move to nearby suitable habitat.  The long-term survival of these animals would depend on
whether the area to which they moved was at or below its carrying capacity.  Areas that wo
revegetated upon completion of construction would be of minimal value to most wildlife but
be repopulated by more tolerant species. 
    The Migratory Bird Treaty Act is primarily concerned with the destruction of migratory
birds, as well as their eggs and nests.  It may be necessary to survey construction sites 
nests of migratory birds prior to construction and/or avoid clearing operations during the
breeding season. 
    Activities associated with operation, such as noise, increased human presence and traf
and night lighting could affect wildlife living immediately adjacent to the site.  While t
disturbances may cause some sensitive species to move from the area, most animals should b
able to adjust. 
    Construction of the proposed SNF management facility would likely displace the foreste
wetlands adjacent to tributaries of Grassy Creek flowing through the proposed site.  This
unavoidable displacement of wetlands would be accomplished in accordance with the U.S. Arm
Corps of Engineers and Tennessee Water Quality Control Administration requirements.  The 
potential also exists to disturb wetlands further down stream through erosion and sediment
Such impacts would be controlled through implementation of a soil erosion and sediment con
plan.  Construction-related discharges to Grassy Creek would be relatively low and have 
negligible impacts to wetlands associated with the creek.  No impacts to wetlands are anti
during facility operations. 
    Construction of the proposed SNF management facility would require the rechanneling of
tributaries to Grassy Creek that cross the proposed site and, thus, the loss of this aquat
In addition, soil erosion due to construction could cause water quality changes (primarily
sediment loading) to Grassy Creek and its tributaries.  These impacts could be minimized b
implementation of soil erosion and sediment control measures.  No operational impacts to 
aquatic resources are anticipated.  It is assumed that the proposed project will have a wa
retention pond and a sewage lagoon area within the security fence that may provide minimal
habitat for amphibians in the area. 
    No federally listed species are expected to be affected by construction and operation 



SNF management facility.  Site surveys will be required to verify the presence of state-li
other special status species.  Land clearing activities may destroy protected plant specie
purple fringeless orchid and pink lady's-slippers, that may occur within the site.   State
species including the Cooper's, sharp-shinned, and red-shouldered hawks, the barn owl, and
black vulture, which potentially occur in the area, could be impacted by project activitie
Approximately 90 acres (36 hectares) of potential nesting and foraging habitat  would be l
result of construction activities.  Because this type of habitat is abundant in the area, 
not expected to affect the viability of populations of these species.  However, appropriat
would be taken to prevent nest disturbance.  The DOE would consult with the Tennessee 
Department of Environment and Conservation as appropriate to avoid or mitigate imminent 
impacts to state-listed species. 

5.9.2 Regionalization Alternative 

    Impacts under this alternative are expected to be generally the same as under the 
Centralization Alternative.  The major difference between the two is the total area to be
disturbed.  The Regionalization Alternative is expected to have fewer buildings required a
therefore, fewer acres to be disturbed. 

5.10 Noise 

    As discussed in Section 4.10, noises generated on the ORR do not propagate offsite at
levels that impact the general population.  Thus, ORR noise impacts for both the Centraliz
and Regionalization Alternatives are those resulting from the transportation of personnel 
materials to and from the site that affect the nearby communities, and those resulting fro
sources that may affect some wildlife near these sources.  The effect of noise on wildlife
SNF management facilities under the Centralization or Regionalization Alternatives would b
addressed in a project-specific environmental assessments.   
    The transportation noises are a function of the size of the work force (e.g., an incre
the size of the work force would result in increased employee traffic and corresponding in
in deliveries by truck and rail, and a decreased work force would result in decreased empl
traffic and corresponding decreases in deliveries).  This analysis of traffic noise took i
noise from the major roadways that provide access to the ORR.  Vehicles used to transport
employees and personnel on roadways would be the principal sources of community noise 
impacts near the ORR from the Centralization and Regionalization Alternatives. 
    This analysis used the day-night average sound level to assess community noise as sugg
by the U.S. Environmental Protection Agency (EPA 1974, 1982) and the Federal Interagency 
Committee on Noise (FICON 1992).  The change in day-night average sound level from the 
baseline noise level for each alternative was estimated based on the projected change in 
employment and traffic levels from the baseline levels.  The baseline levels are those for
The combination of construction and operation employment was considered.  A change in nois
level below 3 decibels would not be expected to result in a change in community reaction 
(FICON 1992). 
    Under the Centralization Alternative the projected ORR work force might increase by 
about 9 percent in the years 2000 to 2002, during the peak construction period, and might
decrease thereafter (Section 5.3).  There would be a corresponding increase in private veh
and truck trips to the site.  The day-night average sound level at 15 meters (50 feet) fro
roads that provide access to the ORR would be expected to increase by less than 1 decibel.
change is expected in the community reaction to noise along these routes.  No mitigation e
are necessary. 
    Under the Regionalization Alternative the traffic noise impacts would be the same as f
the Centralization Alternative.   

5.11 Traffic and Transportation 

5.11.1 Centralization Alternative 

    The proposed SNF management activities would involve a small increase in the number of
employees commuting to the ORR and the transportation of SNF and hazardous chemicals 
onsite.  This section summarizes the potential transportation impacts due to the proposed 
facilities on the ORR. 



5.11.1.1 Level of Service. Levels of service were calculated for construction and 

operation of the SNF facility at the ORR.  The maximum reasonably foreseeable scenario for
operations occurs when the projected combined employees and population are at the highest
level.  This occurs in 2001, when there are 4,184 employees and a projected population in 
Region of Influence of 528,800.  The Region of Influence includes Anderson, Blount, Knox, 
Loudon, and Roane counties.  This is the region from which employees can be expected to 
commute.  The employees and population associated with the proposed action generate direct
trips in the Region of Influence.  These trips to the site are distributed to the Region o
Influence road network according to percentages based on a traffic flow to the site from w
employees historically have lived.  Increase in baseline population and indirect site-rela
employees will generate indirect traffic trips in the Region of Influence.  These trips ar
distributed based on the current average daily traffic per present population in the regio
influence for a given segment.  Direct and indirect average daily traffic is added and a n
of service is determined.  Construction and operation employees contribute little to the f
traffic because they represent such a small percentage of the Region of Influence populati
growth. 
    The following segment has a poorer level of service due to site-related impacts over t
future baseline.  Tennessee State Route 61 between Interstate 75 at Norris and 25W at Clin
will worsen to a level of service of E while Tennessee State Route 62 between Interstate 7
Knoxville and US 441/TN 33 at Knoxville will worsen to a level of service of F.  There are
other site-related impacts on any other segment. 
    Road reconstruction, widening, modification of interchanges, and new interchange 
construction projects are planned for segments of Bear Creek Valley Road, Scarboro Road, a
Tennessee State Routes 58, 62, and 95 (Johnson, C. 1994; MMES 1991b). 
    Possible mitigation of impacts on local and regional roads having level of service of 
include adding lanes or employing traffic demand management. 
    The generic facility design would require rail access for Naval fuel delivery.  This w
create impacts that would be evaluated in detail if the site were selected for the SNF fac

5.11.1.2 Transportation of Hazardous Chemicals. The hazardous chemicals required 

and hazardous waste generated by the proposed SNF facility operation are assumed to be 
transported by truck.  The onsite transportation impacts for these hazardous chemicals and
wastes shipments are calculated based on the assumptions that (a) they do not have any inc
free impacts, (b) the material would not leak during transport, (c) only risk is due to tr
fatalities, and (d) the material spill of entire contents is bound by the risk evaluated f
Expended Core Facility considered under facility accidents. 
    The total distance for onsite shipment of these hazardous chemicals is assumed to be t
maximum site boundary distance from the proposed SNF facility to the nearest highway.  Bas
on the unit risk factor (Cashwell et al. 1986) and occupational and nonoccupational fatali
considering a rural setting, the onsite transportation risks are calculated, assuming 10 a
shipments. 
    The maximum one-way distance from the site to the ORR gate by which trucks would 
deliver hazardous waste is 16 kilometers (10 miles).  Based on 1.5 x 10-8 accident occupat
fatalities per kilometer per shipment, 1.92 x 10-4 accident occupational fatalities are es
over a 40-year period.  Based on 5.3 x 10-8 accident non-occupational fatalities per kilom
shipment, 6.8 x 10-4 accident non-occupational fatalities are estimated for a 40-year peri

5.11.1.3 Transportation of Radioactive SNF. The definition of offsite transportation 

includes transportation of radioactive material from the shipping facility to the storage 
the receiving site; therefore this local transportation does not separately address the on
transportation impacts due to radioactive materials shipment except for handling at the st
facility.  Based on current inventories and expected future generation, DOE estimates 
approximately 480 spent nuclear shipments over 40 years (1995-2035) from the High Flux Iso
Reactor.  The distance between the High Flux Isotope Reactor and the proposed SNF 
management facility at ORR is about 6 miles (9.75 km).  Incident-free onsite radiological
transportation impacts from the estimated 480 shipments were calculated for transportation
members (occupational) and general population.  Occupational dose of 0.34 person-rem over
40 years was calculated based on a unit risk factor of 7.16 x 10-5 person-rem per kilomete
(Appendix I).  This dose results in 1.36 x 10-4 fatal cancers.  The general population dos
x 10-3 person-rem over 40 years was calculated based on a unit risk factor of 1.83 x 10-6 



rem per kilometer (Appendix I).  This dose results in 4.28 x 10-6 fatal cancers.   

5.11.2 Regionalization Alternative 

    The impacts due to the Regionalization Alternative would be less than those described 
the Centralization Alternative. 

5.12 Occupational and Public Health and Safety 

5.12.1 Centralization Alternative 

    This section evaluates the impacts to human health resulting from both contaminated 
emissions and direct exposures associated with the proposed SNF management facility under 
Centralization Alternative.  Based on current inventories and expected future generation, 
estimates approximately 480 spent nuclear shipments over 40 years (1995 - 2035) from the H
Flux Isotope Reactor.  The distance between the High Flux Isotope Reactor and the proposed
SNF management facility at ORR is about 6 miles (9.75 km).  Incident-free onsite radiologi
transportation impacts from the estimated 480 shipments were calculated for transportation
members (occupational) and general population.  Occupational dose of 0.34 person-rem over 
years was calculated based on a unit risk factor of 7.16 x 10-5 person-rem per kilometer 
(Appendix I).  This dose results in 1.36 x 10-4 fatal cancers.  The general population dos
x 10-3 person-rem over 40 years was calculated based on a unit risk factor of 1.83 x 10-6 
rem per kilometer (Appendix I).  This dose results in 4.28 x 10-6 fatal cancers.   

5.12.1.1 Radiological Dose and Cancer Impacts. Computation and modeling (see 

Table 5.7-1) have shown that the dose rate (due to atmospheric effluents only) to the maxi
exposed individual, conservatively taken to be at the site boundary of the ORR (without th
presence of the interim storage facility), is 3.3 millirem per year of site operation with
associated risk of fatal cancer of 1.7 x 10-6 to this maximally exposed individual. It ha
established (see Section 4.12.4) that liquid effluents may present an additional plausible
of 15.2 millirem per year of site operation (MMES 1993a) to a potential maximally exposed
individual at the site boundary (due to both water consumption [0.2 millirem] and exposure
liquid material [15 millirem]), yielding a corresponding risk of 7.6 x 10-6 per year of op
Subsequently, an additional 6.2 millirem per year to the postulated maximally exposed indi
at the site boundary has been tabulated due to the presence of interim storage facility ga
effluents (no radioactive liquid effluents are expected from the interim storage facility)
the spent fuel were brought to the ORR, it could result in a total cumulative dose rate (O
interim storage facility) to the maximally exposed individual at the site boundary of 24.7
per year of site operation (see Table 5.12-1), with an associated total risk from ORR oper
of 1.2 x 10-5 for fatal cancer; the resulting increase in risk to this individual from ORR
with SNF management included is 34 percent.  The total dose (24.7 millirem) to the maximal
exposed individual is well within all applicable DOE limits (i.e., 4 millirem per year fro
drinking water pathway, 10 millirem per year from the airborne release pathways, and 100 
millirem per year total for all pathways).  Table 5.12-1 shows the relationship among the 
sources of radiation doses to the maximally exposed individual.  The risks are presented t
both 1 and 40 years of exposure.  The latter values are approximate and correspond to the
operating lifetime of the SNF facility.   
    The annual population dose (80-kilometer [50-mile] radius) from total site operations
(without the interim storage facility) is 54 person-rem, resulting in an increase of fatal
0.027.  The increase in annual population dose from SNF operations is 5 person-rem, result
an increase of 2.5 x 10-3 for fatal cancer.   
    Over 40 years the increase in fatal cancers from SNF operations is 0.10.  The increase
9 percent in fatal cancers to the population from site operations with SNF results in an i
from 0.019 to 0.021 percent in the comparison of the dose received from ORR to that receiv
from background.  Table 5.12-1 also includes a summary of these population health impacts.
Table 5.12-1. Critical Interim Storage Facility impacts on radiation dose and cancer risks
        
                Dose rate to               Associated fatal     Associated          Popula
                the maximally exposed      cancer risk          facility lifetime   from t
                individual (mrem per yr)   (yr of operation)a   fatal cancer risk   operat
                                                                (40 years)a         (perso



Natural            295                     1.5 x 10-4           5.9 x 10-3          279,00
background 
Public                                                                                    
Baseline site   18.5                       9.2 x 10-6           3.7 x 10-4          54    
operations 
SNF operations  6.2                        3.1 x 10-6           1.2 x 10-4          5.2   
Baseline & SNF  24.7                       1.2 x 10-5           4.9 x 10-4          59    
Percent increase34                         34                   34                  9     
SNF over baseline 
Workers                                                                                   
Baseline site   2.8b                       1.1 x 10-6           4.5 x 10-5          48    
operations 
SNF operations  40b                        1.6 x 10-5           6.4 x 10-4          32    
                                                                                          
            
a. Facility lifetime fatal cancer risk accounts for time-varying number of workers.  
b. Dose rate to an average worker. 
    It has been assumed that the additional doses to SNF workers (due to interim storage 
facility operations) will be similar in nature to those for major DOE facility Waste 
Processing/Management personnel.  Hence, by examining the dose data from 1989, 1990, and 
1991 for Richland, INEL, and Savannah River Site and assuming that the nuclear activity of
SNF would remain fairly constant until it is dealt with at the interim storage facility, i
asserted that a maximally exposed interim storage facility worker could plausibly receive 
additional (above background) annual dose of 3 rem from normal operations; this is equival
a risk of 1.2 x 10-3 for fatal cancer per year of operation.  However, the average calcula
(incurred in 1989, 1990, and 1991) to SNF workers was approximately 40 millirem per year; 
is equivalent to a risk of 1.6 x 10-5 for fatal cancer per year of operation, and to an ap
risk of 6.4 x 10-4 to a worker who is present during the entire 40-year facility lifetime.
    An excess of 0.013 fatal cancer among all SNF facility workers is projected from peak
annual operations; exposures to radiation over the lifetime of SNF operations could result
excess of 0.40 fatal cancer.  The maximum health effects due to radiological doses to a 
noninvolved worker, i.e., an ORR worker at a faciity other than SNF, would be on the order
1 percent of the occupational exposure to an SNF worker based on analyses for the SRS and
INEL sites.  Table 5.12-1 includes a summary of the doses and fatal cancer risks to SNF wo

5.12.1.2 Chemical Exposure Health Impacts. The calculated atmospheric maximum 

concentrations of hazardous chemicals (at the site boundary) for the proposed action are 
presented in Table 5.7-5 in Section 5.7.  The maximum concentrations at the site boundary
reflect an exposure to a maximally exposed individual, whereas the maximum onsite 
concentrations reflect an exposure to a worker.  Of the potential hazardous chemicals iden
for the proposed action, cadmium, nickel and chromium VI (chrome) are carcinogens for whic
total cancer risk is calculated.  The remaining seven chemicals are noncarcinogens for whi
hazard index is calculated.  A hazard index value of greater than 1 serves as an indicator
potential adverse health effects.   
    The offsite concentrations in Table 5.7-5 represent values at public access roads with
reservation.  However, a maximally exposed individual is assumed to be unable to take up 
residence on these roads, but instead takes up residence along the reservation fence line.
concentrations at the fence line are 62 percent of those listed as offsite.  On the other 
concentrations at the roads, being the highest listed within the fence line, are used here
represent maximum concentrations for ORR workers. 
    Based on the maximum hazardous chemical concentrations at the site boundary, the lifet
fatal cancer risk and hazard index to the maximally exposed member of the public are 2.5 x
and 1.2 x 10-2, respectively.  Based on the maximum concentrations onsite, the lifetime fa
cancer risk and hazard index to a worker are 4.0 x 10-12 and 1.9 x 10-2, respectively.  Th
that there will be virtually no health impacts from nonradiological releases. 

5.12.1.3 Labor and Construction Health Risks. There are expected to be 25,212 total 

occupational/total labor worker-years for the 40-year duration of the interim storage faci
Hence, over the 40-year interim storage facility life span, it is estimated that 807 total
injuries/illnesses and 0.81 fatality to DOE and contractor personnel would result.  The ex
4,352 total construction worker-years for the 40-year duration of the interim storage faci
results in 270 total injuries/illnesses and 0.48 fatality to DOE and contractor personnel.



5.12.2 Regionalization Alternative 

    Although the Regionalization Alternative is not explicitly analyzed, its impacts will 
than those from the Centralization Alternative. 

5.13 Utilities and Energy 

    Direct changes in utility demand as a result of the Centralization and Regionalization
Alternatives were compared against the current capacity and peak demand for each utility 
resource.  Impacts to provision of a utility are considered to occur if the current demand
annual demand, or peak demand for a utility is equal to or exceeds the current available c
within the designated Region of Influence.  For the purpose of analysis, the Region of Inf
for each resource area is defined as the area served by the utility provider responsible f
meeting the service demands of the ORR. 

5.13.1 Centralization Alternative 

5.13.1.1 Water Consumption. For the Centralization Alternative, approximately 0.43 

liter per second (6.85 gallons per minute) of water is required to operate all the modules
the facility (Harr 1994).  The K-25 plant, which would provide water to the site, has a ca
184 liters per second (2,917 gallons per minute) (Fritts 1994). 
    The proposed SNF management facilities would require approximately 0.2 percent of the
K-25 plant's water capacity.  The K-25 plant would operate at 53 percent of its capacity w
SNF facilities' water requirements are combined with the 1990 peak water usage of 97 liter
second (1,533 gallons per minute). 

5.13.1.2 Electrical Consumption. The proposed SNF management facilities under the 

Centralization Alternative would require approximately 23,000 megawatt hours of electricit
year or approximately 2.63 megavolt-amperes average demand (Harr 1994).  This represents 
0.3 percent of ORR's 920 megavolt-ampere connected capacity.  Thirty-one percent of the 
connected capacity of ORR would be utilized when the peak electric requirement of 285 
megavolt-amperes was combined with the electrical requirements of the Centralization 
Alternative. 

5.13.1.3 Fuel Consumption. Energy requirements for the proposed SNF management 

facilities under the Centralization Alternative were calculated assuming that electrical p
purchased from a utility provider was the primary source of energy; however, fossil fuels 
used to power backup generators and during construction.  The amount of fuel required for 
operations would be small and should not substantially increase ORR fuel requirements. 

5.13.1.4 Wastewater Disposal. Under the Centralization Alternative, approximately 

0.43 liter per second (6.85 gallons per minute) of wastewater would be generated (Harr 199
new onsite sanitary sewage system and wastewater treatment plant might be required at the 
facility.  If a new system is not built, and sanitary sewage and wastewater are treated at
addition would represent approximately 2 percent of the K-25 sanitary sewer treatment syst
capacity of 26 liters per second (417 gallons per minute).  Ninety-four percent of the was
capacity of the K-25 sanitary sewer treatment system would be utilized when the peak waste
production of 24 liters per second (378 gallons per minute) was combined with the wastewat
production of the SNF management facilities. 

5.13.2 Regionalization Alternative 

5.13.2.1 Water Consumption. The proposed SNF management facilities under the 

Regionalization Alternative would require less water than the facilities under the Central
Alternative; therefore, the impacts would be less. 



5.13.2.2 Electrical Consumption. The proposed SNF management facilities under the 

Regionalization Alternative would require less electricity than the facilities under the 
Centralization Alternative; therefore, the impacts would be less. 

5.13.2.3 Fuel Consumption. Energy requirements for the proposed SNF management 

facilities under the Regionalization Alternative were calculated assuming that electrical 
purchased from a utility provider was the primary source of energy; however, fossil fuels 
used to power backup generators and during construction activities.  The amount of fuel re
for these operations would be small and should not substantially increase ORR fuel 
requirements. 

5.13.2.4 Wastewater Disposal. The proposed SNF management facilities under the 

Regionalization Alternative would produce less wastewater than the Centralization Alternat
therefore, the impacts would be less. 

5.14 Materials and Waste Management 

    This section discusses the potential environmental consequences of the Centralization 
Regionalization Alternatives for the management of chemical raw materials and transuranic,
level radioactive, and hazardous waste at the ORR.  Nonhazardous (sanitary) wastes are 
discussed in Section 5.8.  Section 4.14 describes the waste categories and outlines the on
waste management activities for the ORR.  These waste management activities include onsite
and offsite waste treatment, onsite and offsite waste disposal, and onsite waste storage. 
Section 4.14 also describes the chemical raw material management activities for the ORR. 

5.14.1 Methodology 

    This analysis considers the impact of the Centralization and Regionalization Alternati
current waste management activities at the ORR (baseline conditions).  In addition to requ
land area for SNF management, both alternatives would generate transuranic, low-level 
radioactive, hazardous, and nonhazardous wastes.  Neither alternative is projected to gene
mixed wastes or high-level wastes.  This analysis is based on a comparison of the projecte
amounts of waste generated by the Centralization and Regionalization Alternatives versus t
current waste generation rates and storage capacity at the ORR. 

5.14.2 Materials and Waste Management 

    SNF management activities would require the use of chemicals, and it is conservatively
assumed that all chemical raw materials used within the proposed SNF management facility 
would become hazardous wastes.  The proposed SNF management facility would contribute 
transuranic, solid low-level, and sanitary (sewage) wastes.  Table 5.14-1 presents the est
waste generations by waste classification for each of the two alternatives (Centralization
Regionalization) and by each of two storage options (wet storage, dry storage).  

5.14.2.1 Centralization Alternative. Under the Centralization Alternative, all DOE SNF 

(including Naval and domestic and foreign research reactors) will be transferred to and ma
at the ORR. 

5.14.2.2 Wet Storage Option. The wet storage option would generate transuranic, low- 

level, hazardous, and sanitary wastes.  The effect that the projected amounts of each of t
wastes would have on the ORR waste management is discussed below. 

5.14.2.2.1 Transuranic Waste-Over a period of 40 years of operation the 

projected amount of transuranic waste generated due to the recovery and purification of 



transuranic products would be 644 cubic meters (22,750 cubic feet). 
The current storage capacity 
at the ORR (ORNL) is 833.4 cubic meters (295,000 cubic feet).  ORNL will continue to gener
transuranic waste, and disposal is eventually planned for the Waste Isolation Pilot Plant 
the Waste Isolation Pilot Plant unit does not come on line, the ORR transuranic waste stor
Table 5.14-1.  Ten-year cumulative estimated waste generation for SNF alternatives  
at the ORR (m3).    
                     Time period  
Alternative/  
storage option 
                     1995-2004     2005-2014    2015-2024    2025-2034  
Centralization                                                 
Alternative 
 Wet storage option                                            
    Transuranic waste161           161          161          161  
    Low-level waste  1,950         1,950        1,950        1,950  
    Hazardous waste  74            74           74           74  
    Sanitary waste   1.2 x 105     1.2 x 105    1.2 x 105    1.2 x 105  
    (sewage) 
 Dry storage option                                            
    Low-level waste  76            76           76           76  
    Sanitary waste   1.9 x 104     1.9 x 104    1.9 x 104    1.9 x 104  
    (sewage) 
Regionalization                                                
Alternative 
 Wet storage option                                            
    Transuranic waste<161          <161         <161         <161  
    Low-level waste  <1,950        <1,950       <1,950       <1,950  
    Hazardous waste  <74           <74          <74          <74  
    Sanitary waste   <1.2 x 105    <1.2 x 105   <1.2 x 105   <1.2 x 105  
    (sewage) 
 Dry storage option                                            
    Low-level waste  <76           <76          <76          <76  
    Sanitary waste   <1.9 x 104    <1.9 x 104   <1.9 x 104   <1.9 x 104  
    (sewage) 
  
  
a.  Source:  Harr (1994). 
capacity may have to be expanded to accommodate transuranic waste generated at the SNF 
facility. 

5.14.2.2.2 Low-Level Waste-The wet storage option would generate liquid low- 

level waste as a result of its interim storage in water. 
Over a period of 40 years of operation, an 
estimated 7,800 cubic meters (over 2 million gallons) of low-level liquid waste might be 
generated.  The total ORR (Y-12, K-25, ORNL) storage capacity for liquid low-level wastes 
about 98,300 cubic meters (about 26 million gallons) (see Tables 4.14-1, 4.14-3, and 4.14-
Impacts would be small. 

5.14.2.2.3 Hazardous Wastes-Installation of the proposed SNF management 

facility would require additional management of hazardous wastes, including the placement 
satellite storage areas within the SNF complex and more frequent offsite shipments of haza
wastes. 
It is estimated that the wet storage option will generate approximately 7.4 cubic meters 
(261 cubic feet) of waste annually.  Currently ORR manages about 10,000 cubic meters (abou
353,000 cubic feet) of hazardous waste annually (see Tables 4.14-1, 4.14-3, and 4.14-5); t
the impact of SNF generated hazardous waste on the management of hazardous waste at the 
ORR would be minimal. 

5.14.2.2.4 Sanitary Waste-Sanitary wastes are covered in Section 5.



8. 

5.14.2.3 Dry Storage Option. The dry storage option would generate low-level waste 

and sanitary waste.  The effects that the projected amounts of each of these wastes would 
on the ORR waste management is discussed below. 

5.14.2.3.1 Low-Level Waste-The low-level radioactive contaminated waste stream 

would result from wastes generated during decontamination operations. 
Over a period of 
40 years of operation, an estimated 304 cubic meters (10,700 cubic feet) of low-level wast
be generated.  As reported in Section 5.14.2.2.2 the total ORR storage capacity for liquid
level waste is about 98,300 cubic meters (about 26 million gallons).  Impacts from SNF 
operations on low-level waste management would be minimal. 

5.14.2.3.2 Sanitary Waste-Sanitary wastes are covered in Section 5. 

8. 

5.14.2.2 Regionalization Alternative. Under the Regionalization Alternative, the ORR 

would be the alternate site for the SRS.  This alternative would generate less waste from 
SNF complex than the Centralization Alternative since it is the alternative that stores le
For either the wet storage or dry storage option, the waste generated would be less than t
presented for the Centralization Alternative.  Therefore, Table 5.14-1 presents the estima
waste generation for the SNF for the Regionalization Alternative as less than those genera
the Centralization Alternative.  The impacts presented for each of the waste categories fo
two options (wet storage, dry storage) for the Centralization Alternative apply to the 
Regionalization Alternative as well. 

5.15 Facility Accidents 

    A potential exists for accidents at facilities associated with the handling, inspectio
storage of spent nuclear fuel at the ORR.  Accidents can be categorized into events that a
abnormal (for example, minor spills), events a facility was designed to withstand, and eve
facility is not designed to withstand.  These categories are termed abnormal, design basis
beyond design basis accidents, respectively.  Summarized here are consequences of possible
accidents for a member of the public at the nearest site boundary and at the nearest road,
the collective population within 80 kilometers (50 miles), for workers, and for the enviro
See Section 5.11 for a summary of the assessment of transportation accidents. 
    A review of the historical record of accidents at the ORR is summarized in the followi
section.  Methods used to assess potential future events are summarized in Section 5.15.2.
Evaluations of accident impacts by alternative are summarized in Sections 5.15.3 through 5
A summary comparison of accident impacts by alternative is given in Section 3.2.  Addition
supporting documentation for the accident impacts is given in a separate report (HNUS 1995
    This section examines the various activities that have been performed to assess the po
for accidents and their consequences for workers and the public for each alternative.  A s
potential reasonably foreseeable accidents over the 40-year period are described which env
all accidents.  Secondary impacts of accidents pertaining to cultural resources, economics
use, endangered species, water resources, and ecology are also addressed.  This section al
addresses emergency preparedness plans that have been established to mitigate the primary 
secondary effects of accidents. 

5.15.1 Historical SNF Accidents at ORR 

    The records of unusual events, including accidents, at the ORR have been reviewed to 
determine whether there have been any accidents with offsite impacts.  The results indicat
there have been no accidents at the ORR associated with SNF that have had significant offs
consequences for the general public. 



5.15.2 Methodology 

5.15.2.1 Existing Facilities. 

5.15.2.1.1 Assumptions and Approach-The potential accidents associated with 

the existing SNF management facilities and operations were screened to determine which one
include in the accident analysis for the No Action Alternative. 
Source terms were developed for 
each accident analysis.  The GENII code (PNL 1988) was used to estimate accident 
consequences for the general public and for individuals onsite or at the site boundary bas
both 50 percent and 95 percent meteorology.  Accident consequences and risk are described 
terms of dose, cancer fatalities, and total health detriments for workers, an individual a
boundary, and the public residing as far as 80 kilometers (50 miles) from the proposed SNF
management facility. 

5.15.2.1.2 Accident Screening-The potential accidents associated with the existing 

SNF management facilities and operations were screened to determine which ones to include 
the accident analysis for the No Action Alternative. 
Initiating events were reviewed including 
natural phenomena (earthquakes, tornadoes, etc.), human initiated events (human error), 
equipment failures, fires, explosions, airplane crashes, and terrorism.  One reference des
fuel handling accident was selected for detailed analysis. 
    The dam in the High Flux Isotope Reactor fuel pool is removed and stored within the po
during refueling operations.  The reference design basis fuel handling accident postulated
during refueling operations, the dam falls and damages all the 62 spent fuel cores, includ
most recently discharged core, located in the pool.  The fission products from all 62 spen
cores are released to the water in the pool (ORNL 1992b).   
    A beyond design basis tornado accident was considered that resulted in collapse of the
Flux Isotope Reactor bay roof and the roof's major structural member falls into the fuel p
damages all the 62 spent fuel cores located in the pool.  The fission products from all 62
fuel cores are released to the water in the pool (Flanagan 1994). 
    Additional beyond design basis accidents initiated by an airplane crash were postulate
the High Flux Isotope Reactor and Bulk Shielding Reactor but were screened out because the
probability of an airplane crash into the fuel pool was estimated to be less than 1.0 x 10
year. 
    The consequences of postulated operational and reference design basis accidents for th
existing facilities are enveloped by the accident consequences presented in Subsection 5.1
the Centralization Alternative.  

5.15.2.2 New Facilities. In the absence of suitable design details for new SNF 

management facilities during this stage of the SNF Management Program upon which to base a
accident analysis, the approach makes use of accident scenarios and associated data that h
been analyzed and documented for similar facilities.  They include spent nuclear fuel faci
INEL, Hanford,  Savannah River Site, and Naval sites.   

5.15.2.2.1 Assumptions and Approach-A number of postulated accidents for the 

similar facilities have been selected to serve as a common basis for estimating accident 
consequences for workers and the public at the ORR site. 
Although the accident scenarios, 
source terms, and related assumptions are common for both sites, the estimated consequence
are unique to the ORR site because of site differences in modeling parameters pertaining t
distances to site boundaries and population centers, population distributions, and meteoro
The GENII code was used to estimate accident consequences for the general public and for 
individuals onsite or at the site boundary based on both 50 percent and 95 percent meteoro
Accident consequences and risk are described in terms of dose, cancer fatalities, and tota
detriments for workers, an individual at the site boundary, a transient individual at the 
public access, and the public residing as far as 80 kilometers (50 miles) from the propose
facility.  The estimated frequency of each selected accident is based on the reference sou



documentation. 
    The probability of an airplane crash into the new SNF management facility is considere
small because there are no nearby airports with large aircraft activity.  The probability 
expected to be in the 1 x 10-6 to 1 x 10-8 per year range.  For calculational purposes the
probability of this accident is conservatively estimated at 1 x 10-6 per year.  Potential 
initiated by an airplane crash into the SNF management facilities and the estimated 
consequences have been analyzed. 
    The secondary impacts of accidental releases of radioactive and hazardous materials ar
also addressed in a qualitative manner.  Secondary impacts pertain to effects of accidents
use, endangered species, water resources, cultural resources, and ecology. 

5.15.2.2.2 Accident Screening-The potential accidents associated with existing 

SNF management facilities and operations were screened to determine which ones to include 
the accident analysis for the ORR. 
The source documentation for this purpose was primarily 
Appendices A, B, C, and D of Volume 1 of this EIS.  The source documentation describes 
potential accidents for existing and planned SNF management facilities that were selected 
screening process.  Initiating events were reviewed including natural phenomena (earthquak
tornadoes, etc.), human initiated events (human error), equipment failures, fires, explosi
airplane crashes, and terrorism.  Accidents associated with the Expended Core Facility ope
at the ORR, were analyzed separately and the results are documented in Appendix D of this
EIS.  For the ORR the maximum reasonably foreseeable criticality and nonradiological accid
are associated with the Expended Core Facility.  The potential for a criticality exists wh
fuel is in dry storage, during handling, and in the wet storage pool.  Although the probab
any criticality is very low, a hypothetical criticality of 1 x 1019 fissions was postulate
Expended Core Facility wet pool as a basis for estimating the maximum reasonably foreseeab
consequences of a criticality. 
    The selected accidents include beyond reference design basis events to reflect the 
magnitude of accident consequences that envelop all other accidents that have a reasonable
probability  of occurrence.  They also include other accidents with lower consequences and
typically higher probabilities of occurrence to show a range of accident types and consequ
The accidents included in this set are reasonably foreseeable, meaning that there are one 
more sequences of events that will lead to their occurrence and the sequence with the lowe
probability of occurrence is greater than 1 x 10-7 per year.  Accidents falling outside of
envelope, such as a meteorite impact, have been judged unreasonable because the probabilit
occurrence in less than 1 x 10-7 per year.  

5.15.2.2.3 Accident Prevention and Mitigation - Under the Centralization and 

Regionalization alternatives, the SNF management facilities at the ORR will be of new desi
and construction and incorporate the latest technology for safety. 
The accidents postulated for 
the SNF management facilities are based on operations and safety analyses that have been 
performed at similar facilities.  One of the major design goals for the SNF management fac
is to achieve a reduced risk to facility personnel and to public health and safety relativ
associated with similar functions at the existing SNF management facilities.  Significant 
exist between design criteria and safety standards for the new SNF management facilities a
those for the current facilities, thus reducing total risk.  These changes include design 
DOE structural and safety criteria and to planned throughput and storage capacity. 
    The new SNF management facilities would be designed to comply with current Federal, 
state, and local laws, DOE Orders, and industrial codes and standards.  This would provide
facilities that are highly resistant to the effects of severe natural phenomena, including
earthquake, flood, tornado, high wind, as well as credible events as appropriate to the si
as fire and explosions, and man-made threats to its continuing structural integrity for co
materials. 
    Emergency preparedness plans have also been prepared for existing facilities and will 
revised for new facilities to lower the potential consequences of an accident to workers a
public.  All workers receive evacuation training to ensure timely and orderly personnel mo
away from high-risk areas.  Plans and arrangements with local authorities are also in plac
evacuate the general public that may be at risk of exposure to hazardous materials that ar
accidentally released.   



5.15.3 No Action Alternative 

    There is a potential for the accidental release of radioactive substances during vario
stages of SNF handling operations and storage.  The operations begin with discharge of SNF
from the reactor during refueling operations.  The discharged SNF is placed in the fuel po
cooling and short term storage.  After an adequate cooldown period, SNF is removed from th
pool and transported offsite for long term storage.  Accidents that may occur during these
handling operations and storage may involve the release of radioactive material to air or 
pathways.  The cause of accidents may be due to internal initiators, such as operator erro
equipment failure, and terrorism, or external initiators, such as an earthquake. 
    In the event that SNF can not be transported offsite for long term storage, reactor 
operations will cease when the fuel pool is full.  Presently the SNF stored in the ORR fue
is sound and has not deteriorated.  If the existing SNF were to remain in the ORR fuel poo
an extended period of time and deterioration of the aluminum fuel cladding occurred, there
no existing facilities at the ORR to characterize the SNF.  

5.15.3.1 Radiological Impacts. The potential accidents associated with the existing SNF 

management facilities and operations were screened to determine which ones to include in t
accident analysis for the No Action Alternative.  One reference design basis accident and 
beyond design basis accident were selected for detailed analysis.  Although other accident
occur, their estimated consequences are bounded by this beyond design basis accident or th
probability of occurrence is less than 1.0 x 10-7per year.  If these accidents were to occ
dose and risk to the onsite worker and the general population are shown in Tables 5.15-1 a
5.15-2 for 95 percent and 50 percent meteorology respectively.  Similarly, cancer fataliti
shown in Tables 5.15-3 and 5.15-4, and the health effects are shown in Tables 5.15-5 and 5

5.15.3.1.1 Reference Design Basis Accident-The dam that separates the High 

Flux Isotope Reactor pool from the clean center pool during normal reactor operation is mo
to a position between the east and center clean pools prior to defueling the reactor. 
The dam is 
lifted approximately 3 feet above the water over its slot between the reactor and center p
then moved with the crane across the center clean pool, and then lowered into its slot bet
the east and center pools.  During this movement, and when the dam is being moved back, th
fuel in the center pool is subjected to the possibility of dropping the dam and mechanical
Table 5.15-1.  Summary of No Action Alternative accident analysis dose and risk estimates 
meteorology.  
                              95 percent meteorology  
                              Dose                                                   Risk 
    Accident   Frequency  
    scenario   (per year)  
                              MEIa       NPAIb        Workerd      Population        MEI  
                              (rem)                   (rem)        (person-rem)      (rem/
Dropped dam    1.0 x 10-4 e   3.7 x 10-1 6.2 x 10-1   2.3 x 10-2   3.5 x 103 c       3.7 x
Beyond design  1.9 x 10-7     4.9 x 100 d7.5 x 101    2.6 x 101    4.5 x 104 d       9.3 x
basis tornado                                                                             
  
a. Maximum exposed individual (MEI).  
  
b. Nearest public access individual (NPAI) - Radiation exposure received from inhalation a
  
c. Radiation exposure received from inhalation, external, and ingestion pathways.  
  
d. Radiation exposure received from inhalation and external pathways.  
  
e. The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculational p
Table 5.15-2.  Summary of No Action Alternative accident analysis dose and risk estimates 
meteorology.  
                                              50 percent meteorology  
    
                           Dose                                                   Risk  
    Accident   Frequency  



     scenario  (per year)  
                              MEIa       NPAIb        Workerd      Population        MEI  
                              (rem)                   (rem)        (person-rem)      (rem/
Dropped dam    1.0 x 10-4 e   8.6 x 10-2 1.9 x 10-1   5.7 x 10-3   1.2 x 103 c       8.6 x
                                                                                          
Beyond design  1.9 x 10-7     9.5 x 10-1 1.9 x 101    4.0 x 100    7.2 x 103 d       1.8 x
basis tornado                                                                             
  
  
a.     Maximum exposed individual (MEI).  
  
b.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
c.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
d.     Radiation exposure received from inhalation and external pathways.  
  
e.     The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculation
Table 5.15-3.  Summary of No Action Alternative accident analysis cancer fatality and risk
percent meteorology.  
                                                             95 percent meteorology  
    
                            Cancer fatalities                                     Cancer f
    Accident   Frequency                                                         (cancer f
    scenario   (per year)  
                              MEIa       NPAIb        Workerd      Population       MEI   
Dropped dam    1.0 x 10-4 e   1.8 x 10-4 3.1 x 10-4   9.2 x 10-6   1.7 x 100 c      1.8 x 
                                                                                          
Beyond design  1.9 x 10-7     2.5 x 10-3 7.5 x 10-2   2.0 x 10-2   2.3 x 101 d      4.8 x 
basis tornado                                                                             
  
  
a.     Maximum exposed individual (MEI).  
  
b.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
c.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
d.     Radiation exposure received from inhalation and external pathways.  
  
e.     The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculation
Table 5.15-4.  Summary of No Action Alternative accident cancer fatality and risk estimate
meteorology.  
                                                             50 percent meteorology  
                              Cancer fatalities                                      Cance
    Accident   Frequency                                                             (canc
    scenario   (per year)  
                              MEIa       NPAIb        Workerd      Population        MEI  
Dropped dam    1.0 x 10-4 e   4.3 x 10-5 9.5 x 10-5   2.3 x 10-6   6.2 x 10-1 c      4.3 x
                                                                                          
Beyond design  1.9 x 10-7     4.8 x 10-4 9.5 x 10-3   1.6 x 10-3   3.6 x 100 d       9.1 x
basis tornado                                                                             
  
  
a.     Maximum exposed individual (MEI).  
  
b.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
c.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
d.     Radiation exposure received from inhalation and external pathways.  
  
e.     The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculation
Table 5.15-5.  Summary of No Action Alternative accident analysis health effects and risk 
percent meteorology.  



                                                             95 percent meteorology  
                              Total health detrimentsa                              Total 
    Accident   Frequency                                                            (detri
    scenario   (per year)  
                              MEIb       NPAIc        Workere      Population       MEI   
Dropped dam    1.0 x 10-4 f   2.7 x 10-4 4.6 x 10-4   1.3 x 10-5   2.5 x 100 d      2.7 x 
                                                                                          
Beyond design  1.9 x 10-7     3.6 x 10-3 1.1 x 10-1   2.9 x 10-2   3.3 x 101 e      6.8 x 
basis tornado                                                                             
  
  
a.     The estimated number of cancer fatalities, cancer nonfatalities, and genetic defect
  
b.     Maximum exposed individual (MEI).  
  
c.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
d.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.     Radiation exposure received from inhalation and external pathways.  
  
f.     The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculation
Table 5.15-6.  Summary of No Action Alternative accident analysis health effects and risk 
percent meteorology.  
                                                             50 percent meteorology  
                              Total health detrimentsa                               Total
    Accident   Frequency                                                             (detr
    scenario   (per year)  
                              MEIb       NPAIc        Workere      Population        MEI  
Dropped dam    1.0 x 10-4 f   6.3 x 10-5d1.4 x 10-4   3.2 x 10-6   9.0 x 10-1 d      6.3 x
                                                                                          
Beyond design  1.9 x 10-7     6.9 x 10-4 1.4 x 10-2   2.2 x 10-3   5.3 x 100 e       1.3 x
basis tornado                                                                             
  
  
a.     The estimated number of cancer fatalities, cancer nonfatalities, and genetic defect
  
b.     Maximum exposed individual (MEI).  
  
c.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
d.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.     Radiation exposure received from inhalation and external pathways.  
  
f.     The value is expected to be in the 1.0 x 10-4 to 1.0 x 10-6 range.  For calculation
damaging the fuel.  There is also a possibility that the dam could somehow be dropped as i
being lowered into (or raised from) its place between the clean pools and then fall in a w
would damage the fuel in either pool.  The reference design basis fuel handling accident 
postulated that during refueling operations, the dam falls and damages all the 62 spent fu
including the most recently discharged core, located in the pool.  The fission products fr
spent fuel cores are assumed to be instantaneously released into the water in the pool.  T
analysis assumed that the pool area exhaust system was operational, it carried off all eva
fission products, it filtered the stream, and it released the remaining fission products u
The source term released up the stack is shown in Table 5.15-7.  The frequency of occurren
this accident is in the range of 1.0 x 10-4 to 1.0 x 10-6 per year (ORNL 1992b). 

5.15.3.1.2 Beyond Design Basis Accident-The beyond design basis accident 

postulated that a beyond design basis tornado with wind speeds of approximately 300 mph st
the High Flux Isotope Reactor reactor bay. 
The reactor bay roof collapses and the major 
structural member in the roof falls into the fuel pool and damages all the 62 spent fuel c
including the most recently discharged core, located in the pool.  The fission products fr



62 spent fuel cores are assumed to be instantaneously released into the water in the pool.
analysis assumed that all evaporated fission products are released directly to the environ
ground level.  The source term is similar to the reference design basis accident source te
present in Table 5.15-7 except that no credit was taken for filtration of the iodine evapo
from the pool.  The iodine released in the beyond design basis source term is 100 times gr
than the iodine released in the reference design basis accident source term (Flanagan 1994
    The annual return frequency of a tornado with wind speeds of approximately 300 mph at
ORR is 1.4 x 10-5.  The conditional probability for collapse of the reactor bay roof durin
300 mph tornado is 0.46.  The ratio of the spent fuel area to the reactor bay floor area (
probability that the falling structural member will fall into the spent fuel area of the f
0.03.  The frequency of occurrence for this beyond design basis accident is 1.9 x 10-7 per
(Flanagan 1994). 
    Due to the dose consequences associated with the postulated accident, protective actio
were assumed for the offsite population.  The analysis took no credit for evacuation of th
from the affected area.  However, credit was taken for removing contaminated food from the
general public. 
Table 5.15-7.  Estimated radionuclide releases for the High Flux  
Isotope Reactor fuel pool dam drop accident at ORR.  
                 Release Duration  
Isotope 
                 0-2 hr             0-30 day  
                 Curies             Curies  
Hydrogen-3       3.5 x 102          3.5 x 102  
(Tritium) 
Krypton-83m      1.9 x 102          1.9 x 102  
Krypton-85       1.0 x 104          1.0 x 104  
Krypton-85m      3.6 x 103          3.6 x 103  
Krypton-87       4.2 x 10-1         4.2 x 10-1  
Krypton-88       1.1 x 103          1.1 x 103  
Iodine-151       3.8 x 100          1.5 x 101  
Iodine-132       5.0 x 100          5.1 x 100  
Iodine-133       4.7 x 100          6.2 x 100  
Iodine-134       2.2 x 10-7         2.2 x 10-7  
Iodine-135       7.4 x 10-1         8.1 x 10-1  
Xenon-131m       2.3 x 103          2.3 x 103  
Xenon-133        8.7 x 105          8.7 x 105  
Xenon-133m       2.5 x 104          2.5 x 104  
Xenon-135        1.7 x 105          1.7 x 105  
Xenon-135m       1.2 x 103          1.2 x 103  
  
Source:  ORNL 1992b 

5.15.3.2 Nonradiological Hazards. The two bounding accidents involving nonradiological 

hazards postulated for the Centralization Alternative in subsection 5.15.4.2 are assumed t
bounding for the No Action Alternative.  SNF operations under the No Action Alternative 
should not introduce any nonradiological hazards unique to the ORR SNF facilities. 

5.15.4 Centralization Alternative 

    There is a potential for the accidental release of radioactive substances during vario
stages of SNF handling operations and storage.  The operations at the new SNF management 
facilities begin with the receipt of an SNF shipment by truck or rail carrier, followed by
unloading of the shipping cask from the transport vehicle.  If the SNF requires cooling, t
is placed into an unloading pool where the SNF is withdrawn from the cask, moved to a 
temporary wet storage basin, and placed into a fuel rack.  Some SNF that does not require
cooling will be handled in a special cell where it will undergo canning and/or characteriz
SNF that does not have to be cooled and does not require canning and/or characterization w
be loaded into a dry storage canister within a transfer cask and transported to modular ab
grade dry storage.  Accidents that may occur during these handling operations and storage 
existing or new SNF management facilities may involve the release of radioactive material 
or water pathways.  The cause of accidents may be due to internal initiators, such as oper
error, terrorism, and equipment failure, or external initiators, such as an airplane crash



facility. 

5.15.4.1 Radiological Impacts. The accidents described below have been chosen to 

envelop the consequences of potential accidents for the proposed new SNF management facili
at the ORR.  Although other accidents may occur, their estimated consequences are bounded 
the accidents in the envelope or their probability of occurrence is less than 1 x 10-7 per
these accidents were to occur, the dose and risk would be as shown in Tables 5.15-8 and 5.
for 95 percent and 50 percent meteorology respectively.  These doses are in addition to th
average natural background radiation exposure of 360 millirem per year.  Similarly, cancer
fatalities are shown in Tables 5.15-10 and 5.15-11, and the health effects are shown in Ta
5.15-12 and 5.15-13. 

5.15.4.1.1 Fuel Assembly Breach-Physical damage and breach of a fuel assembly 

could accidentally occur from dropping, objects falling on the assembly, or cutting into t
Table 5. 
15-8.  Summary of the Centralization Alternative accident analysis dose and risk estimates
Site at 95 percent meteorology.  
                                                                  95 percent meteorology 
                               Dose                                                     Ri
    Accident    Frequency  
     scenario   (per year)  
                               MEIa         NPAIb        Workerc      Populationd       ME
                               (rem)        (rem)        (rem)        (person-rem)      (r
Fuel assembly   1.6 x 10-1 e   1.2 x 10-2   3.8 x 10-3   1.5 x 10-3   2.1 x 101         1.
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   7.8 x 100    1.2 x 101    4.7 x 100    1.9 x 104         7.
cask 
                                                                                          
Severe impact   1.0 x 10-6 g   5.6 x 101    8.8 x 100    3.4 x 100    1.0 x 105         5.
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     2.2 x 10-2   2.9 x 10-2   1.2 x 10-2   5.2 x 101         2.
missile impact  
into dry                                                                                  
storage                                                                                   
                                                                                          
Airplane crash  1.0 x 10-6 g   9.0 x 100    3.4 x 101    1.2 x 101    1.7 x 104         9.
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 g   7.6 x 101    5.8 x 101    2.3 x 101    1.2 x 105         7.
into dry cell  
facility                                                                                  
                                                                                          
Airplane crash  1.0 x 10-6 g   1.4 x 10-1   5.9 x 10-2   2.3 x 10-2   5.6 x 103         1.
into water pool 
  
  
a. Maximum exposed individual (MEI).  Dose received from inhalation, external, and ingesti
  
b. Nearest public access individual (NPAI).  Dose received from inhalation and external pa
  
c. Dose received from inhalation and external pathways.  
  
d. Dose received from inhalation, external, and ingestion pathways.  
  
e. The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.6 x
  
f. The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.0 x
  
g. The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.0 x
Table 5.15-9.  Summary of the Centralization Alternative accident analysis dose and risk e



50 percent meteorology.  
                                                                       50 percent meteorol
     Accident   Frequency      Dose                                                     Ri
     scenario   (per year)  
                               MEIa         NPAIb        Workerc      Populationd       ME
                               (rem)        (rem)        (rem)        (person-rem)      (r
                                                                                          
Fuel assembly   1.6 x 10-1 e   1.2 x 10-3   6.7 x 10-4   3.2 x 10-4   2.5 x 100         1.
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   7.5 x 10-1   2.2 x 100    1.0 x 100    2.7 x 103         7.
cask 
                                                                                          
Severe impact   1.0 x 10-6 g   5.5 x 100    1.6 x 100    7.5 x 10-1   1.2 x 104         5.
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     2.1 x 10-3   5.5 x 10-3   2.5 x 10-3   7.7 x 100         2.
missile impact into                                                                       
dry storage                                                                               
                                                                                          
Airplane crash  1.0 x 10-6 g   8.9 x 10-1   6.2 x 100    2.7 x 100    2.5 x 103         8.
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 g   7.2 x 100    1.1 x 101    5.1 x 100    1.5 x 104         7.
into dry cell  
facility                                                                                  
                                                                                          
Airplane crash  1.0 x 10-6 g   1.3 x 10-2   1.1 x 10-2   5.0 x 10-3   5.2 x 102         1.
into water pool                                    
  
  
a. Maximum exposed individual (MEI).  Dose received from inhalation, external, and ingesti
  
b. Nearest public access individual (NPAI).  Dose received from inhalation and external pa
  
c. Dose received from inhalation and external pathways.  
  
d. Dose received from inhalation, external, and ingestion pathways.  
  
e. The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.6 x
  
f. The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.0 x
  
g. The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.0 x
Table 5.15-10.  Summary of the Centralization Alternative accident analysis cancer fatalit
Ridge Site at 95 percent meteorology.  
                                                                       95 percent meteorol
     Accident   Frequency      Cancer fatalities                                          
     scenario   (per year)  
                               MEIa                NPAIb        Workerc      Populationd  
Fuel assembly   1.6 x 10-1 e   6.0 x 10-6          1.9 x 10-6   6.0 x 10-7   2.1 x 10-2   
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   3.9 x 10-3          6.0 x 10-3   1.9 x 10-3   1.9 x 101    
cask 
                                                                                          
Severe impact   1.0 x 10-6 g   5.6 x 10-2          4.4 x 10-3   1.4 x 10-3   1.0 x 102    
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     1.1 x 10-5          1.5 x 10-5   4.9 x 10-6   5.2 x 10-2   
missile impact into                                                                       
dry storage                                                                               
                                                                                          
Airplane crash  1.0 x 10-6 g   4.5 x 10-3          3.4 x 10-2   4.8 x 10-3   1.7 x 101    
into dry storage                                                                          



                                                                                          
Airplane crash  1.0 x 10-6 g   7.6 x 10-2          5.8 x 10-2   1.8 x 10-2   1.2 x 102    
into dry cell facility                                                                    
                                                                                          
Airplane crash  1.0 x 10-6 g   6.9 x 10-5          3.0 x 10-5   9.2 x 10-6   5.6 x 100    
into water pool                                           
  
  
a.    Maximum exposed individual (MEI).  Radiation exposure received from inhalation, exte
  
b.    Nearest public access individual (NPAI).  Radiation exposure received from inhalatio
  
c.    Radiation exposure received from inhalation and external pathways.  
  
d.    Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.    The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.
  
f.    The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.
  
g.    The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.
Table 5.15-11.  Summary of the Centralization Alternative accident analysis cancer fatalit
Ridge Site at 50 percent meteorology.  
                                                                  50 percent meteorology 
    Accident    Frequency      Cancer fatalities                                          
    scenario    (per year)  
                               MEIa                NPAIb        Workerc      Populationd  
Fuel assembly   1.6 x 10-1 e   6.0 x 10-7          3.4 x 10-7   1.3 x 10-7   1.3 x 10-3   
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 f   3.7 x 10-4          1.1 x 10-3   4.0 x 10-4   2.7 x 100    
cask 
                                                                                          
Severe impact   1.0 x 10-6 g   2.8 x 10-3          8.1 x 10-4   3.0 x 10-4   1.2 x 101    
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     1.0 x 10-6          2.7 x 10-6   1.0 x 10-6   3.8 x 10-3   
missile impact into                                                                       
dry storage                                                                               
                                                                                          
Airplane crash  1.0 x 10-6 g   4.4 x 10-4          3.1 x 10-3   1.1 x 10-3   2.5 x 100    
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 g   3.6 x 10-3          5.5 x 10-3   2.0 x 10-3   1.5 x 101    
into dry cell facility                                                                    
                                                                                          
Airplane crash  1.0 x 10-6 g   6.4 x 10-6          5.5 x 10-6   2.0 x 10-6   5.5 x 10-1   
into water pool 
  
  
a.   Maximum exposed individual (MEI).  Radiation exposure received from inhalation, exter
  
b.   Nearest public access individual (NPAI).  Radiation exposure received from inhalation
  
c.   Radiation exposure received from inhalation and external pathways.  
  
d.   Radiation exposure received from inhalation, external, and ingestion pathways.  
  
e.   The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.6
  
f.   The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.0
  
g.   The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.0
Table 5.15-12.  Summary of the Centralization Alternative accident analysis health effects
Site at 95 percent meteorology.  



                                                                       95 percent meteorol
    Accident    Frequency      Total health detrimentsa                                   
     Scenario   (per year)  
                               MEIb                       NPAIc        Workerd      Popula
Fuel assembly   1.6 x 10-1 f   8.8 x 10-6                 2.8 x 10-6   8.4 x 10-7   3.1 x 
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 g   5.7 x 10-3                 8.8 x 10-3   2.6 x 10-3   2.7 x 
cask 
                                                                                          
Severe impact   1.0 x 10-6 h   8.2 x 10-2                 6.4 x 10-3   1.9 x 10-3   1.5 x 
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     1.6 x 10-5                 2.1 x 10-5   6.8 x 10-6   7.5 x 
missile impact into                                                                       
dry storage                                                                               
                                                                                          
Airplane crash  1.0 x 10-6 h   6.6 x 10-3                 5.0 x 10-2   6.7 x 10-3   2.4 x 
into dry storage                                                                          
                                                                                          
Airplane crash  1.0 x 10-6 h   1.1 x 10-1                 8.5 x 10-2   2.6 x 10-2   1.8 x 
into dry cell facility                                                                    
                                                                                          
Airplane crash  1.0 x 10-6 h   1.0 x 10-4                 4.3 x 10-5   1.3 x 10-5   8.2 x 
into water pool 
  
  
  
a.     The estimated number of cancer fatalities, cancer nonfatalities, and genetic defect
  
b.     Maximum exposed individual (MEI).  Radiation exposure received from inhalation, ext
  
c.     Nearest public access individual (NPAI).  Radiation exposure received from inhalati
  
d.     Radiation exposure received from inhalation and external pathways.  
  
e.     Radiation exposure received from inhalation, external, and ingestion pathways.  
  
f.     The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1
  
g.     The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1
  
h.     The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1
Table 5.15-13.  Summary of the Centralization Alternative accident analysis health effects
50 percent meteorology.  
                                                                            50 percent met
     Accident   Frequency      Total health detrimentsa                                   
     scenario   (per year)  
                               MEIb                       NPAIc        Workerd      Popula
Fuel assembly   1.6 x 10-1 f   8.8 x 10-7                 4.9 x 10-7   1.8 x 10-7   1.8 x 
breach                                                                                    
                                                                                          
Dropped fuel    1.0 x 10-4 g   5.5 x 10-4                 1.6 x 10-3   5.6 x 10-4   4.0 x 
cask 
                                                                                          
Severe impact   1.0 x 10-6 h   4.0 x 10-3                 1.2 x 10-3   4.2 x 10-4   1.8 x 
and fire                                                                                  
                                                                                          
Wind-driven     1.0 x 10-5     1.5 x 10-6                 4.0 x 10-6   1.4 x 10-6   5.6 x 
missile impact into                                                                       
dry storage                                                                               
                                                                                          
Airplane crash  1.0 x 10-6 h   6.5 x 10-4                 4.5 x 10-3   1.5 x 10-3   3.6 x 
into dry storage                                                                          
                                                                                          



Airplane crash  1.0 x 10-6 h   5.2 x 10-3                 8.0 x 10-3   2.9 x 10-3   2.2 x 
into dry cell facility                                                                    
                                                                                          
Airplane crash  1.0 x 10-6 h   9.3 x 10-6                 8.0 x 10-6   2.8 x 10-6   8.0 x 
into water pool 
  
  
a. The estimated number of cancer fatalities, cancer nonfatalities, and genetic defects re
  
b. Maximum exposed individual (MEI).  Radiation exposure received from inhalation, externa
  
c. Nearest public access individual (NPAI).  Radiation exposure received from inhalation a
  
d. Radiation exposure received from inhalation and external pathways.  
  
e. Radiation exposure recieved from inhalation, external, and ingestion pathways.  
  
f. The value is <1.6 x 10-1.  For calculational purposes, the value is assumed to be 1.6 x
  
g. The value is <1.0 x 10-4.  For calculational purposes, the value is assumed to be 1.0 x
  
h. The value is <1.0 x 10-6.  For calculational purposes, the value is assumed to be 1.0 x
part of an assembly.  The fuel cutting accident that has been postulated to occur at Savan
River Site facilities is chosen as representative of the fuel assembly breach accident 
(E. I. du Pont de Nemours & Co. 1983).  During normal operations at the Savannah River Sit
the inert, non-uranium-containing extremities of some spent nuclear fuel elements are cuto
the repackaging basin before the bundling of the elements.  The accident occurs when the a
uranium fuel is inadvertently cut, causing a radioactive release.  The source term for thi
is shown in Table 5.15-14.  The estimated frequency of occurrence for this accident is 1.6
per year based on the Savannah River Site's operating experience with SNF.  However, becau
of anticipated differences in operations and facilities at the ORR, the actual frequency i
expected to be much less than 1.6 x 10-1 per year. 

5.15.4.1.2 Dropped Fuel Cask-The dropped fuel cask accident that has been 

postulated to occur at the Hanford Site (reference Volume 1, Appendix A) is chosen as 
representative of the dropped fuel cask/fuel handling accident for the new Centralization
Alternative facility at the ORR. 
This accident is initiated when a fuel cask is dropped and 
overturned in the fuel transfer area and broken fuel elements spill out of the cask, withi
pool building but away from the pool.  It is assumed that the shipping cask ruptures, expo
of the broken fuel elements in three canisters--42 fuel elements, each containing 22.5 kil
(50 pounds) of fuel.  The source term for this accident is shown in Table 5.15-15.  The 
probability of this accident is estimated to be less than 1 x 10-4 per year.  

5.15.4.1.3 Severe Impact and Fire-The severe impact and fire accident that has 

been postulated to occur at the Hanford Site (reference Volume 1, Appendix A) is chosen as
representative of the severe impact and fire/onsite transportation accident for the new 
Centralization Alternative facility at the ORR. 
This accident assumes an unspecified initiating 
event that subjects the fuel assemblies to a severe impact, breach of the transport cask, 
fire.  During the accident, the fuel pins rupture on impact or upon heating in the fire, w
burns for an hour before being extinguished.  Volatiles, particulates, and noble gases are
to the atmosphere.  The source term for a release of 540 curies is shown in Table 5.15-16.
estimated probability of occurrence for this accident, reflecting the fact that the facili
site would be new, is less than 1 x 10-6 per year. 

5.15.4.1.4 Wind-driven Missile Impact into Storage Casks-The wind-driven 

missile impact into storage casks accident that has been postulated to occur at the Naval 
Table 5. 
15-14.  Estimated radionuclide releases for a fuel  



assembly breach accident at ORR.    
Radionuclide           Release (Ci)  
Iodine-131             7.1 x 10-2  
Iodine-133             1.4 x 10-30  
Krypton-85             1.8 x 102  
Xenon-133m             1.1 x 10-8  
Xenon-133              1.1 x 100  
  
  
a.  Source: E.I. du Pont de Nemours & Co. (1983). 
Table 5.15-15.  Estimated radionuclide releases for a dropped fuel cask accident at ORR.  
Radionuclide              Release (Ci)  
                          Onsite         Offsite  
                          (2 hours)      (8 hours)  
Plutonium-236             1.3 x 10-8     5.4 x 10-8  
Plutonium-238             2.9 x 10-3     1.2 x 10-2  
Plutonium-239             6.7 x 10-3     2.7 x 10-2  
Plutonium-240             3.5 x 10-3     1.4 x 10-2  
Plutonium-241             2.7 x 10-1     1.1 x 100  
Plutonium-242             1.3 x 10-6     5.1 x 10-6  
Americium-241             5.7 x 10-3     2.3 x 10-2  
Curium-244                2.8 x 10-4     1.1 x 10-3  
Europium-154              5.4 x 10-3     2.1 x 10-2  
Cesium-134                7.9 x 10-3     3.2 x 10-2  
Cesium-137                4.5 x 10-1     1.8 x 100  
Cerium-144                1.7 x 10-3     6.8 x 10-3  
Praseodymium-144          1.7 x 10-3     6.8 x 10-3  
Praseodymium-144M         2.0 x 10-5     8.1 x 10-5  
Promethium-147            1.2 x 10-1     4.9 x 10-1  
Antimony-125              7.3 x 10-3     2.9 x 10-2  
Tellurium-125M            1.8 x 10-3     7.3 x 10-3  
Ruthenium-106             3.2 x 10-3     1.3 x 10-2  
Strontium-90              3.5 x 10-1     1.4 x 100  
Yttrium-90                3.5 x 10-1     1.4 x 100  
  
  
a.  Source:  Appendix A, Table A-1. 
Table 5.15-16.  Estimated radionuclide releases for a  
severe impact and fire accident at ORR.    
Radionuclide           Release (Ci)  
Hydrogen-3 (Tritium)   4.6 x 101  
Krypton-85             4.0 x 102  
Strontium-90           2.7 x 10-2  
Ruthenium-106          1.3 x 100  
Cesium-134             1.7 x 101  
Cesium-137             8.0 x 101  
Plutonium-238          8.9 x 10-4  
Plutonium-239          1.6 x 10-3  
Plutonium-240          1.8 x 10-3  
Plutonium-241          7.3 x 10-2  
Americium-241          1.0 x 10-3  
  
  
a.  Source:  Appendix A, Table A-14. 
(reference Volume 1, Appendix D) is chosen as representative of the wind-driven missile 
accident for the new Centralization Alternative facility at the ORR.  This accident is ini
natural phenomena:  a major wind storm or tornado in excess of the facility design basis. 
scenario, a large object is propelled by the wind into a storage container, causing the co
seal to be breached.  No fuel damage would result from the impact because of the strength 
the containers used.  The source term is based on the spent nuclear fuel corrosion film.  
percent of the original corrosion film on the fuel would be released from the cask into th
atmosphere.  The source term is shown in Table 5.15-17.  The probability of this event is
estimated to be less than 1 x 10-5 per year based on a design basis tornado probability of
per year and a missile impact with damage probability of less than 1 x 10-2.  



5.15.4.1.5 Airplane Crash Into Dry Storage-The airplane crash into dry storage 

accident that has been postulated to occur at the Naval Site (reference Volume 1, Appendix
is chosen as representative of the airplane crash into the dry storage area accident for t
Centralization Alternative facility at the ORR. 
This accident is externally initiated by an airplane 
crash into the SNF dry storage facility.  The accident is postulated to cause damage to a 
storage cask.  Due to the severity of the impact, the cask seal is assumed to be breached,
resulting in damage to the fuel and the release of corrosion products, located on the SNF
exteriors, to the environment.  The impact also causes a fire and a release of fission pro
is assumed that 1 percent of all of the fuel units stored inside the cask are damaged eith
impact or by the fire and that those fission products are available for release.  Of the a
fission products, 100 percent of the noble gases, 3 percent of the halogens, 1.1 percent o
cesium, and 0.1 percent of the remaining solids are released to the environment.  Also, 
10 percent of the original corrosion products from the fuel units are released from the ca
the atmosphere.  The source term for this accident is shown in Table 5.15-18.  The probabi
this accident, based on analyses of other facilities at the site (Flanagan 1994), is small
assumed to be less than 1 x 10-6 per year. 

5.15.4.1.6 Airplane Crash into Dry Cell Facility-The airplane crash into the dry 

cell facility accident that has been postulated to occur at the Naval Site (reference Volu
Appendix D) is chosen as representative of the airplane crash into the canning and 
characterization cell accident for the new Centralization Alternative facility at the ORR.
This 
accident is initiated by an airplane crash into the dry cell facility.  The accident was p
cause significant damage to the building, resulting in the loss of containment and filtere
Table 5.15-17.  Estimated radionuclide releases for a wind-driven  
missile impact into a storage cask at ORR.    
Radionuclide                 Release (Ci)  
Cobalt-60                    9.6 x 10-2  
Iron-55                      1.8 x 10-1  
Cobalt-58                    3.5 x 10-2  
Manganese-54                 6.0 x 10-3  
Iron-59                      5.1 x 10-4  
  
  
a.  Source:  See Section F.1.4.2.2.1, Appendix D to Volume 1. 
Table 5.15-18.  Estimated radionuclide releases for an airplane crash  
into dry storage facility at ORR.    
Radionuclide                Release (Ci)  
Cesium-134                  2.6 x 101  
Cesium-137                  3.6 x 101  
Plutonium-238               5.9 x 10-2  
Barium-137m                 3.1 x 100  
Strontium-90                3.1 x 100  
Cerium-144                  7.2 x 100  
Niobium-95                  4.4 x 100  
Yttrium-90                  3.1 x 100  
Ruthenium-106               6.1 x 10-1  
  
  
a.  Source:  See Section F.1.4.2.2.2, Appendix D to Volume 1. 
systems.  The fuel units inside the dry cell could also be damaged due to mechanical impac
potential fire.  The mechanical impact also could result in the release of corrosion produ
the environment.  For this accident scenario, 1 percent of the fuel units stored inside of
cell are assumed to be damaged by either the impact or resultant fire and those fission pr
would be available for release.  Of the fission products available for release, 100 percen
noble gases, 3 percent of the halogens, 1.1 percent of the cesium, and 0.1 percent of the
remaining solids could be released to the environment.  Ten percent of the available corro
products could be released to the environment.  The source term for this accident is shown
Table 5.15-19.  The probability of this accident is estimated to be less than 1 x 10-6 per

5.15.4.1.7 Airplane Crash into Water Pool-The airplane crash into the SNF water



pool accident that has been postulated to occur at the Naval Site (reference Volume 1, 
Appendix D) is chosen as representative of the airplane crash into the SNF water pool acci
for the new Centralization Alternative facility at the ORR. 
This externally initiated accident 
occurs when an airplane crashes into an SNF water pool and damages the fuel units stored t
Fission products and corrosion products are released from the fuel units into the water po
the pool water is not released to the environment.  The presence of the pool water results
release only of gaseous fission products into the atmosphere.  In this accident scenario, 
of all the fuel units stored inside the pool were postulated to be damaged and those fissi
products are available for release.  Of the available fission products, 100 percent of the
gases and 25 percent of the halogens are released to the pool water.  Due to the presence 
pool water, there is a reduction of the halogen release by a factor of 10 prior to release
atmosphere.  The source term for this accident is shown in Table 5.15-20.  The probability
accident is estimated to be less than 1 x 10-6 per year.     

5.15.4.1.8 Integration of Existing Facilities- Existing SNF management facilities 

will be integrated into the Centralization, Regionalization, and Planning Basis Alternativ
storage functions until the existing ORR operating reactors are shutdown. 
The accident 
consequences postulated for the No Action Alternative in subsection 5.15.3 can occur as lo
the High Flux Isotope Reactor is operational.  After the High Flux Isotope Reactor is no l
operational, the accident consequence will decrease as the spent reactor cores, stored in 
age.  The reference design basis accident frequency of occurrence and risk will be reduced
because refueling operations have ceased and requirements for movement of the dam are 
reduced.  Since the beyond design accident is initiated by natural phenomenon (i.e., torna
Table 5.15-19.  Estimated radionuclide releases for an airplane crash into dry cell facili
ORR.    
Radionuclide                           Release (Ci)  
Cesium-134                             4.5 x 101  
Cesium-137                             6.2 x 101  
Plutonium-238                          1.0 x 10-1  
Barium-137m                            5.4 x 100  
Strontium-90                           5.5 x 100  
Cerium-144                             1.3 x 101  
Niobium-95                             7.7 x 100  
Yttrium-90                             5.5 x 100  
Ruthenium-106                          1.1 x 100  
  
  
a.  Source:  See Section F.1.4.2.3.3, Appendix D to Volume 1.  
   
Table 5.15-20.  Estimated radionuclide releases for an airplane crash into an SNF water po
at ORR.      
Radionuclide                          Release (Ci)  
Iodine-129                            7.6 x 10-4  
Iodine-131                            1.6 x 10-2  
Hydrogen-3 (Tritium)                  4.3 x 102  
  
a.  Source:  See Section F.1.4.2.1.4, Appendix D to Volume 1. 
beyond design basis accident frequency of occurrence will remain the same as long as spent
Flux Isotope Reactor cores remain in the spent fuel pool area. 

5.15.4.2 Nonradiological Hazards. The two bounding accidents involving nonradiological 

hazards are a chemical spill and fire and a diesel fuel fire.  Both of these accidents are
with the Expended Core Facility operations and the accident frequencies and impacts are 
addressed in Volume 1, Appendix D.  The analyses of these accidents considered the impacts
workers on the site as well as to the offsite population.  The impacts were measured in te
potential health effects due to exposure to toxic chemicals released during these accident
the Expended Core Facility at this site will be a new design and construction, it will inc
all applicable standards and regulations and therefore limit the potential exposures to th
workers and the public in the event of an accident.   



5.15.4.3 Secondary Impacts. In the event of an accidental release of radioactive 

substances, there is a potential for secondary impacts to cultural resources, endangered s
water resources, public and agricultural land use, the ecology in the vicinity of the acci
national defense, and local economics.  Figure 5.15-1 illustrates the radiological impacts
environment in the event of a severe accident at a new SNF management facility and the rel
of radioactive material with 50 percent meteorology.  The accident chosen for this purpose
airplane crash into the Centralization Alternative canning and characterization (dry) cell
Figure 5.15-1 shows several isodose lines ranging from 870 millirem per year down to 87 mi
per year.  The solid line represents the site boundary, and it can be seen from the figure
some doses exceeding background would exist outside the site boundary.   
    Table 5.15-21 presents a summary of the postulated severe accident secondary impacts o
the environment, economy, and national defense.  The evaluation was performed using 
50 percent meteorology. 

5.15.5 Decentralization Alternative 

    The Decentralization Alternative is not applicable for the ORR. 
  Figure 5.15-1. Isodose lines for an airplane crash into dry cell accident with 50 percen
Table 5.15-21.  Secondary impacts of Centralization Alternative accidents at the  
ORR.  
Environmental or                                   Impact  
social factor 
Land use        Yes.  Major portions of the ORR, including the ORNL and  
                K-25 areas, will be contaminated.  Offsite contamination will  
                occur.  Industrial, residential, forest, and agricultural areas will  
                be contaminated.  
Cultural        Yes.  Archaeological sites, cemeteries, and historic sites will be  
resources       contaminated.  
Aesthetic and   Possible impact.  Scenic public viewing areas are within 2 miles  
scenic          of the ORR border.  
resources 
Water resources Yes.  The Clinch River will be contaminated.  It is used for  
                industrial and public water supplies, navigation, fishing, boating,  
                and swimming.  
Ecological      Possible impact.  Many endangered or threatened plants and  
resources       animals are potentially on or near the ORR.  
Treaty rights   No impact.  There are no ORR areas subject to Native  
                American Treaty rights.  
National        Possible impact.  With the 50 percent meteorology, the area of  
defense         contamination does not envelop U.S. military facilities or the Y- 
                12 area.  However, with the 95 percent meteorology, the Y-12  
                area will be contaminated.  
Economic        Yes.  Offsite contamination will occur.  Industrial, residential,  
impacts         forrest, and agricultural areas will be contaminated.  Major  
                portions of the ORR will be contaminated.  The accident  
                consequences may require the evacuation and cleanup of onsite  
                facilities, including but not limited to the ORNL and K-25 areas,  
                and adjacent residential, industrial, forest, and agricultural areas.   
                The Clinch River will be contaminated.  The associated  
                industrial and residential water supplies will be contaminated.   
                The commercial and recreational fishing industries may be  
                impacted. 

5.15.6 1992/1993 Planning Basis Alternative 

    The facility accident consequences and risks for the ORR No Action Alternative envelop
the facility accident consequences and risks for the 1992/1993 Planning Basis Alternative.

5.15.7 Regionalization Alternative 

    Under the Regionalization Alternative, new facilities will be constructed and operated



SNF.  Details for the new facilities needed have not been defined, but it is reasonable to
that they will be similar to but with less storage requirements than those needed for the
Centralization Alternative.  Due to smaller throughput and storage requirements, the poten
for accidents (i.e., probability of occurrence) will be similar to but less than those des
the Centralization Alternative.  The accident consequences will be similar for both altern
Consequently, it is reasonable to assume that the accident consequences and risks describe
the Centralization Alternative envelop the Regionalization Alternative. 

5.15.8 Emergency Preparedness and Plans 

    The DOE has issued a series of Orders specifying the requirements for emergency 
preparedness (DOE 5500.1A, DOE 5500.2A, DOE 5500.3, draft DOE 5500.3A, DOE 5500.4, and 
DOE 5500.9), and each DOE site has established an emergency management program.  These 
programs are developed and maintained to ensure adequate response for most accident 
conditions and to provide the framework to readily extend response efforts for accidents n
specifically considered.  The emergency management program incorporates activities associa
with planning, preparedness, and response.   
    Officials at each DOE site have specified the emergency preparedness requirements for 
DOE facilities under their jurisdiction in a manner consistent with the relevant DOE Order
existing facilities have emergency plans and procedures that either implement the DOE and 
requirements or are integrated with the site planning. 
    DOE-Oak Ridge Operations has overall responsibility at the plant and laboratory sites 
emergency response.  However, primary authority for event response has been delegated to 
Martin Marietta Energy Systems, Inc., DOE's operating contractor.  Although their primary
responsibility is onsite, they have agreed to provide offsite assistance if requested unde
of existing mutual aid agreements or Martin Marietta policies.  If a hazardous materials e
occurs at a DOE-Oak Ridge Operations facility, the Governor of Tennessee is responsible fo
State's response efforts.  The Governor's Executive Order No. 4 establishes the Tennessee
Emergency Management Agency as the agency given responsibility for coordinating state 
emergency services.  If a hazardous materials accident at DOE-Oak Ridge Operations facilit
beyond the capability of the local government, and assistance is requested, the Tennessee
Emergency Management Agency Director may direct that assistance from state agencies be 
provided to local governments.  To accomplish this task and ensure prompt initiation of 
emergency response actions, the Director may cause the State Emergency Operations Center a
Field Coordination Center as well as any local Emergency Operations Center to be activated

5.16 Cumulative Impacts and Impacts From Connected  

                      or Similar Actions 
    The ORR already contains several major DOE and non-DOE facilities, unrelated to SNF, 
that would continue to operate throughout the operating life of the proposed SNF managemen
facilities.  A number of offsite industrial and research facilities in surrounding areas w
continue to operate throughout this period.  The activities associated with these existing
produce environmental consequences that have been included in the baseline environmental 
conditions (Chapter 4) against which Sections 5.1 through 5.15 have assessed the environme
consequences of the Centralization and Regionalization alternatives.  This section uses th
environmental baseline conditions presented in Chapter 4 to assess potential cumulative im
from the proposed SNF management facilities, if constructed at the ORR, plus other reasona
foreseeable activities planned by government agencies or private concerns for areas on or 
the ORR.   
    In addition to the proposed SNF management facilities, reasonably foreseeable activiti
considered in this cumulative impact assessment include the proposed Expended Core Facilit
proposed hazardous waste remediation activities on the ORR, and activities proposed in the
present Five-Year Plan for the ORR.  Major programmatic initiatives planned for the ORR in
the Five-Year Plan (MMES 1994a) consist of constructing the following:  the proposed Advan
Neutron Source Facility; the proposed Uranium-Atomic Vapor Laser Isotope Separation Facili
facilities proposed for construction as a part of Complex-21; proposed low-level waste dis
facilities; the proposed Mixed Waste Treatment Facility; the proposed Environmental, Life,
Social Sciences Complex; the proposed Materials, Science, and Engineering Complex; and the
proposed Solid Waste Storage Area-7.  Several minor construction projects such as the 
refurbishment or expansion of existing facilities, widening of roadways, and installation 
are also included in the Five-Year Plan. 
    The ORR is part of the City of Oak Ridge, which also includes an urban area to the nor



of the ORR and several industrial areas in various locations around the perimeter of the O
Additional construction and expanded operational activities is anticipated in these indust
areas.  For example, the Scientific Ecology Group, a private business in the Bear Creek In
Park on Bear Creek Road west of the ORR, is considering expanding its operations and is 
presently constructing a second radioactive waste incinerator.  The City of Oak Ridge 
Comprehensive Plan encourages further development of several presently undeveloped lots in
several industrial parks (City of Oak Ridge 1989).  The Comprehensive Plan also anticipate
additional residential and commercial development in the City.  The City of Oak Ridge is 
presently proposing construction of a golf course and residential development on approxima
700 acres (2.8 square kilometers) east of the ORR. 
    The following cumulative impacts analysis considers in detail the potential incrementa
effects from the proposed SNF management facilities; the proposed Expended Core Facility; 
the proposed Advanced Neutron Source facility.  Adequate information is not available to 
consider in detail the other proposed Five-Year Plan activities or the proposed activities
in the City of Oak Ridge outside of the ORR.  The potential incremental impacts from these
activities are therefore assessed in a more qualitative manner. 

5.16.1 Centralization Alternative 

    Separate analyses of potential cumulative impacts from the Centralization Alternative 
each of the environmental resources addressed in Chapter 5 are provided below. 

5.16.1.1 Land Use. Construction of the proposed SNF management facilities would 

require the dedication of 90 acres (0.36 square kilometer) of undeveloped land on Bear Cre
Road in the western part of the ORR.  Construction of the proposed Expended Core Facility
would require the dedication of an additional 30 acres (0.12 square kilometer) of undevelo
land on the ORR.  Construction of the proposed Advanced Neutron Source facilities would 
require the dedication of an additional 75 to 115 acres (0.30 to 0.46 square kilometer) of
the ORR (MMES 1992c).  The cumulative land area dedicated to these three projects would 
total as much as 235 acres (0.95 square kilometer), which represents only about 1 percent 
roughly 20,600 acres (83 square kilometers) of undeveloped land remaining on the 34,667-ac
(140 square kilometer) ORR.  Additional unspecified areas of undeveloped land, generally 
parcels of under 100 acres (0.40 square kilometer), would have to be dedicated to some of 
activities proposed in the Five-Year Plan.  Many of these proposed activities do not requi
dedication of undeveloped land.  Additional undeveloped land on the ORR might have to be 
dedicated to the other planned activities, but their land requirements have not yet been 
quantified. 
    Although large areas of undeveloped land remain both on the ORR and in the City of Oak
Ridge, much of this land is steep or otherwise has constraints that limit its future devel
potential.  The City of Oak Ridge indicates in its Comprehensive Plan that it seeks to hav
additional ORR land declared excess by the DOE and made available for urban expansion by t
City (City of Oak Ridge 1989).  Demand for buildable land on the ORR by the City of Oak 
Ridge represents another cumulative demand for ORR land.  The site of the proposed 
residential development and golf course east of the ORR is land recently sold by the DOE t
City of Oak Ridge since adoption of the Comprehensive Plan. 

5.16.1.2 Occupational and Public Health. The annual collective effective dose 

equivalent from the existing ORR facilities to the population within 50 miles (80 kilomete
the ORR is 52 person-rem (MMES 1994a).  Added to this baseline, operation of the proposed
SNF management facilities might contribute an additional 5 person-rem, and operation of th
proposed Advanced Neutron Source facilities might contribute an additional 4.3 person-rem
(MMES 1992c), resulting in a cumulative effective dose of 61 person-rem to the population
within 50 miles of the ORR. 
   
    The annual collective effective dose equivalent from the existing ORR facilities to a
potential maximally exposed individual at the site boundary is 3.3 millirem per year.  Ope
of the proposed SNF management facilities might contribute an additional 6.2 millirem per 
resulting in a cumulative annual dose of 9.5 millirem per year to this maximally exposed 
individual. 
    The total annual baseline worker dose seen from normal ORR operations is about 48 
person-rem.  The total annual SNF management facility worker dose is expected to be roughl



person-rem.  Hence, the cumulative annual dose might be 80 person-rem. 
    Over the planned 40-year operational lifetime of the SNF management facility, a total
population dose of roughly 2,500 person-rem will be observed from continuous operation of 
existing ORR facilities and the SNF management facility.  This equates to a total health 
detriment (the summated risk of fatal cancer, nonfatal cancer, and genetic effects) of 1.8
40-year span.  For the maximally exposed individual, a total dose of 380 millirem will be 
over the 40-year period, which equates to a total detriment of 2.8 x 10-4.  For the SNF 
management worker, a total dose of 3,200 person-rem will be observed over the 40-year span
this corresponds to a total health detriment of 1.8.    
    Additional radiological impacts are not expected from operation of the proposed Expend
Core Facility.  Analysis has shown that the dose to all individuals considered (workers an
individuals) from Oak Ridge Expended Core Facility operations might be much less than 
1 millirem per year. 

5.16.1.3 Noise. Cumulative increases in noise levels from the proposed SNF 

management facilities, the proposed Expended Core Facility, and the proposed Advanced 
Neutron Source facilities would be limited to temporary, minor construction noise and smal
increases in traffic noise occurring along various access routes to the ORR due to increas
employment.  This increase is not expected to result in any increased annoyance to the pub
Noise levels from other planned activities have not yet been determined.  Each would, at a
minimum, involve temporary periods of construction noise, but information on operational n
is not available. 

5.16.1.4 Groundwater and Surface Water Resources. Operation of the proposed SNF 

management facilities would require the withdrawal of an estimated 4 million gallons per y
(15 million liters per year) of groundwater.  Operation of the proposed Expended Core Faci
would require the withdrawal of an estimated additional 2 million gallons per year (8 mill
liters per year).  Although the specific water demands of the proposed Advanced Neutron So
facility and other proposed activities are not known, the combined water demands would lik
represent a small percentage of the total average discharge of the Clinch River, as measur
Melton Hill Dam, of 5,300 cubic feet per second (150 cubic meters per second). 
    Discharges of wastewater from the SNF management facilities would increase the flow of
Grassy Creek by an estimated average of less than 1 percent.  Discharge points would be 
selected in accordance with permit requirements to minimize impacts to surface water resou
The sanitary wastewater and cooling water from the Advanced Neutron Source facility would 
discharged to separate streams and therefore would not contribute to cumulative impacts to
Grassy Creek.  Discharges from other planned facilities have not yet been designed.  There
no expected cumulative impacts to groundwater quality and quantity. 

5.16.1.5 Biotic Resources. Construction of the proposed SNF management facilities 

would require the disturbance of approximately 90 acres (0.36 square kilometer) of mostly
forested terrestrial habitat, construction of the proposed Expended Core Facility would re
the disturbance of an additional 30 acres (0.12 square kilometer), and construction of the
proposed Advanced Neutron Source facilities would require the disturbance of an additional
75 to 115 acres (0.30 to 0.46 square kilometer).  This would result in a combined conversi
much as 235 acres (0.94 square kilometer) of forested habitat to developed uses.  Addition
areas of forested habitat on the ORR would be lost during construction of activities propo
the Five-Year Plan.  Additionally, losses of similar forested habitat off of the ORR are 
anticipated due to future construction in the City of Oak Ridge.  For example, constructio
the proposed golf course and residential development east of the ORR by the City of Oak Ri
would result in the conversion of several hundred acres of forested habitat to structures 
lawns. 
    The total losses would represent only a small percentage of the total forested area on
ORR and in the surrounding vicinity.  However, the several scattered areas of habitat dist
planned for the ORR, including that associated with the SNF management facilities, would 
increase fragmentation of the relatively contiguous forest cover over much of the ORR.  Th
fragmentation could affect the suitability of the forested habitat on the ORR for several 

5.16.1.6 Air Resources. The potential cumulative air emissions from the proposed SNF



management facility, Expended Core Facility, and Advanced Neutron Source facilities would 
result in an exceedance of the National Ambient Air Quality Standards or Tennessee state 
criteria.  Also, there would be no exceedance of Federal National Emissions Standards for
Hazardous Air Pollutants or DOE radiological standards.  Air emission data for the other 
planned activities (Five-Year Plan or offsite) are not available. 

5.16.1.7 Socioeconomics. Operation of the proposed SNF management facilities might 

generate up to 800 new jobs during the year 2005.  Operation of the proposed Expended Core
Facility might generate up to 562 additional jobs during that year, resulting in a combine
increase of up to 1,362 new jobs.  The 16,980 jobs presently forecasted for the ORR in the
2005 would be increased by 8 percent, to as much as 18,342 jobs.  The 360,000 jobs present
forecasted for the surrounding area in the year 2005 might be increased by less than 1 per
as much as 361,352 jobs.  Additional employment increases could also result from the propo
Advanced Neutron Source facility project, activities proposed in the Five-Year Plan, and n
offsite activities, but specific estimates are not available. 
    The proposed SNF management facilities could cause cumulative growth-inducing effects
when coupled with the proposed Advanced Neutron Source facilities or with other planned 
activities on the ORR.  Previous actions at the ORR have had a modest effect on long-term
growth and productivity in Knox County and Loudon County, but they did not have a greater
effect on long-term growth and productivity in Anderson County and Roane County. 

5.16.1.8 Transportation. For transportation, minor levels of service changes might occur 

due to employment increases associated with the proposed SNF management facilities, the 
proposed Expended Core Facility, the proposed Advanced Neutron Source facility, some of th
proposed onsite activities in the Five-Year Plan, and some of the proposed offsite activit
Maps included in the Five-Year Plan show several road improvements on the ORR to 
accommodate presently projected regional traffic increases. 

5.16.1.9 Waste Management. Operation of the proposed SNF management facilities 

would generate an estimated 203 cubic meters per year of low-level waste and an estimated 
cubic meters per year of transuranic waste.  Operation of the proposed Expended Core Facil
would generate an additional 425 cubic meters of low-level waste (for a combined total by 
facilities of 628 cubic meters) but would not generate any additional transuranic waste.  
radioactive waste, including high-level waste or mixed waste, would be generated by either
facility.  Although it is known that the proposed Advanced Neutron Source facility would 
generate low-level waste, comparable quantitative data are not available for it or for off
activities, or for activities proposed in the Five-Year Plan.  All wastes generated by the
SNF management facilities and other planned activities on the ORR would be treated and 
disposed of in accordance with all applicable Federal and state regulations. 

5.16.1.10 Other Resources. The absence of impacts, or the potential for very minimal 

impacts, from the proposed SNF management facilities to cultural resources, aesthetic and 
resources, utilities, and geologic resources ensures that their potential contribution to 
impacts affecting these resources would be negligible.  No further analysis is necessary.

5.16.2 Regionalization Alternative 

The Regionalization Alternative would have similar or fewer cumulative impacts than the 
Centralization Alternative.  Generally, the alternative requires less construction and sma
operations, and the potential for cumulative impacts is therefore less. 

5.17. Adverse Environmental Effects That Cannot Be Avoided 

5.17.1 Overview 

    This section discusses potentially unavoidable adverse impacts to the environment resu
from construction and operation of the proposed spent nuclear fuel (SNF) management facili



at the Oak Ridge Reservation (ORR) under the Centralization and Regionalization Alternativ
Unavoidable adverse impacts are impacts that cannot be mitigated by changes in project des
operation, construction, or by other measures. 

5.17.2 Centralization Alternative 

    Operation of the proposed SNF facilities at the ORR under the Centralization Alternati
would increase the radiation dose rate to the maximally exposed individual by 6.2 millirem
year, resulting in a 34 percent increase in cancer risk to this individual from ORR operat
These cancer risks still would be minimal.  The number of fatal cancers resulting from 1 y
operations on the ORR from all sources (including baseline and the SNF facilities) would b
3.0 x 10-2, the number of nonfatal cancers per year would be 5.9 x 10-3, and the number of
effects per year would be 7.7 x 10-3. 
    Construction of the proposed SNF management facilities would require the disturbance o
approximately 90 acres (0.36 square kilometer) of mostly forested undeveloped land and the
long-term dedication of approximately 85 acres (0.34 square kilometer) of land.  Although 
represents less than 1 percent of the undeveloped land on ORR, it would eliminate potentia
foraging and nesting habitat and would destroy plant species in the area.  It would also r
the dedication of a reasonably level land parcel that could have otherwise accommodated ot
construction projects. 
    The potential impacts from the Centralization Alternative to the other environmental 
resources discussed in Chapter 5 are not unavoidable adverse impacts. 

5.17.3 Regionalization Alternative 

    Potential unavoidable adverse impacts associated with the Regionalization Alternative 
resemble those discussed above for the Centralization Alternative.  The extent of the impa
could be less due to the reduced land requirements, reduced extent of construction disturb
and reduced scale of operations. 

5.18 Relationship Between Short-Term Use of the Environment and 

           the Maintenance of Long-Term Productivity 
    Implementation of any of the SNF management alternatives would cause some adverse 
impacts to the environment and permanently commit certain resources.  These resources incl
use of the environment and those associated with construction and operation of the SNF 
management facilities. 
    The proposed alternatives for SNF management would require the short-term use of 
resources including energy, construction materials, and labor in order to achieve the obje
safety managing SNF to minimize the risk to workers, the public, and the environment. 
    The premature shutdown of research reactors due to a lack of sufficient SNF interim 
storage space under the No Action Alternative could have an impact upon the ORR regional 
communities.  The ORR High Flux Isotope Reactor is an important source of 
radiopharmaceuticals.  The reactors are unique research and training facilities for resear
and students in many fields of research and development:  materials science, environmental
science, physics, biology, and electronics. 
    Development of new SNF interim management facilities would commit lands to those uses
from the time of construction through the cessation of operations, at which time the facil
could be converted to other uses or decontaminated, decommissioned, and the site restored 
original land use.  Existing SNF management facilities could also be converted to other us
the lands could be restored following decommissioning. 

5.19. Irreversible and Irretrievable Commitments of Resources 

5.19.1 Overview 

    This section discusses the irreversible and irretrievable commitments of resources res
from the use of materials that cannot be recovered or recycled, or that must be consumed o
reduced to irrecoverable forms.   

5.19.2 Centralization Alternative 



    Construction and operation of spent nuclear fuel (SNF) management facilities under the
Centralization Alternative would require commitments of electrical energy, fuel, concrete,
sand, gravel, and miscellaneous chemicals.  Most of the water that would be withdrawn from
Clinch River to operate the SNF management facilities would be returned to surface water i
Clinch River watershed, although some evaporative losses would be unavoidable.  The land 
dedicated to the SNF management facilities could become available for other urban uses 
following closure and decommissioning.  However, the soils on the site would have to be 
amended to support land uses such as agriculture, forestry, or wildlife management.   

5.19.3 Regionalization Alternative 

    Irreversible and irretrievable commitments of resources associated with the Regionaliz
Alternative would resemble those discussed above for the Centralization Alternative.  Howe
the extent of these resource commitments could be less due to the reduced land requirement
and reduced scale of operations. 

5.20 Potential and Mitigation Measures 

5.20.1 Pollution Prevention 

    The DOE Oak Ridge Field Office established a Waste Minimization and Pollution 
Prevention Awareness Plan to reduce the quantity and toxicity of hazardous, mixed, and 
radioactive wastes generated at Oak Ridge.  The plan is designed to reduce the possible po
releases to the environment and thus increase the protection of employees and the public. 
contractors and users that exceed the EPA criteria for small-quantity generators are estab
their own waste minimization and pollution prevention awareness programs.  Contractor 
programs ensure that waste minimization activities are in accordance with Federal, state, 
local environmental laws and regulations, and DOE Orders. 
    Additional goals include the promotion and use of nonhazardous materials, establishmen
a baseline of waste generation data, calculations of annual reductions of waste generated,
implementation of recycling programs.  Goals also include incorporation of waste minimizat
concepts and technologies in planning and design of new processes and facilities, and in u
of existing facilities.  A waste minimization task force composed of representatives from 
contractor has been established to coordinate waste minimization and pollution awareness 
activities. 

5.20.2 Potential Mitigation Measures 

    Potential impact avoidance and mitigation measures are addressed in Chapter 5, Section
through 15 as appropriate. 
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7.0 ABBREVIATIONS AND ACRONYMS  

yC          degrees Celsius 
CFR         Code of Federal Regulations 
Ci          curie(s) 
DoD         U.S. Department of Defense 
DOE         U.S. Department of Energy 
EIS         environmental impact statement 
ECF         Expended Core Facility 
EPA         U.S. Environmental Protection Agency 
yF          degrees Fahrenheit 
FEMA        Federal Emergency Management Agency 
g           gram 
gal         gallon(s) 
hr          hour 
INEL        Idaho National Engineering Laboratory 
kg          kilogram 
km          kilometer 
kv          kilovolt 
y           liter 
m           meter 
m3          cubic meter 
mi          mile 
mi2         square mile 
min         minute 
mph         miles per hour 
mR          milliroentgen 
mrem        millirem 
MTHM        metric tons of heavy metal 
MW          Megawatt 
nCi         nanocurie 
NEPA        National Environmental Policy Act 
NRC         Nuclear Regulatory Commission 
NTS         Nevada Test Site 
ORNL        Oak Ridge National Laboratory 
ORR         Oak Ridge Reservation 
PCB         polychlorinated biphenyl 
pCi         picocurie(s) 
PEIS        Programmatic Environmental Impact Statement 
PM10        particulate matter less than 10 microns in diameter 
ppm         parts per million 
RCRA        Resource Conservation and Recovery Act 
SNF         spent nuclear fuel 
SRS         Savannah River Site 
TVA         Tennessee Valley Authority 



ug          micrograms 
USGS        U.S. Geological Survey 
yr          year 
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Appendix G 

Acronyms/Abbreviations 
CFR          Code of Federal Regulations 
DOE          U.S. Department of Energy 
EA           environmental assessment 
ECF          Expended Core Facility 
EIS          Environmental Impact Statement 
HS           Hanford Site 
INEL         Idaho National Engineering Laboratory 
MEI          maximally exposed individiual 
MTHM         metric tons of heavy metal 
NNPP         Naval Nuclear Propulsion Program 
NTS          Nevada Test Site 
ORR          Oak Ridge Reservation 
PEIS         Programmatic Environmental Impact Statement 
PUREX        Plutonium Uranium Extraction 
SNF          spent nuclear fuel 
SRS          Savannah River Site 
TRIGA        training, research, and isotope reactors built by General Atomics 
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Appendix H  

Glossary 
      Terms in this glossary are defined based on the context in which they are used in th
100-year flood : A flood event of such magnitude it occurs, on average, every 100 years (e
percent probability of occurring in any given year).   
500-year flood : A flood event of such magnitude it occurs, on average, every 500 years (e
percent probability of occurring in any given year).   
abnormal condition : Any deviation from normal conditions.   
accident : An unplanned sequence of events that results in undesirable consequences. 
actinide : Any of a series of chemically similar, mostly synthetic, radioactive elements w
ranging from actinium-89 through lawrencium-103.   
alpha-emitter : A radioactive substance that decays by releasing an alpha particle. 
alpha-low-level waste : Waste that was previously classified as transuranic waste but has 
concentration lower than the currently established limit for transuranic waste.  Low-level
additional controls and special handling.  This waste stream cannot be accepted for onsite
current waste acceptance criteria; therefore, it is special-case waste. 
alpha particle : A positively charged particle ejected spontaneously from the nuclei of so
elements.  It is identical to a helium nucleus that has a mass number of 4 and an electros
as low as reasonably achievable (ALARA) : A process by which a graded approach is applied 
maintaining dose levels to workers and the public, and releases of radioactive materials t
low as reasonably achievable. 
atomic number : The number of positively charged protons in the nucleus of an atom and the
electrons on an electrically neutral atom.  
background radiation : Radiation from cosmic sources; naturally occurring radioactive mate
including radon (except as a decay product of source or special nuclear material), and glo
exists in the environment from the testing of nuclear explosive devices. 
baseline : For purposes of this EIS, the conditions projected to exist in June 1995, the s
Record of Decision, against which the environmental consequences of the various alternativ
beta-emitter : A radioactive substance that decays by releasing a beta particle.   
beta particle : A charged particle emitted from a nucleus during radioactive decay, with a
1/1837 that of a proton.  A negatively charged beta particle is identical to an electron. 
beta particle is called a positron.   
boiling water reactor : A type of nuclear reactor that uses fission heat to generate steam
drive turbines and generate electricity. 
breeder reactor : A type of nuclear reactor that creates more fissionable fuel than it use
by-product material : (a) Any radioactive material (except special nuclear material) yield
radioactive by, exposure to the radiation incident to the process of producing or utilizin
material, and (b) the tailings or wastes produced by the extraction or concentration of ur
from any ore processed primarily for its source material content [Atomic Energy Act 11(e)]
material is exempt from regulation under the Resource Conservation and Recovery Act.  
calcination : The process of converting high-level waste to unconsolidated granules or pow
calcining). 
calcine : The material produced by a calcination. 
canning : The process of placing spent nuclear fuel in canisters to retard corrosion, cont
releases, or control geometry.   
capable fault : In part, a capable fault is one that may have had movement at or near the 
least once within the past 35,000 years, or has had recurring movement within the past 500
Further definition can be found in 10 CFR 100, Appendix A. 
characterization : The determination of waste composition and properties, whether by revie
knowledge, nondestructive examination or assay, or sampling and analysis, generally done f
determining appropriate storage, treatment, handling, transport, and disposal requirements
cladding : The outer jacket of fuel elements and targets usually made of aluminum, stainle
zirconium alloy, used to prevent fuel corrosion and retain fission products during reactor
prevent releases into the environment during storage.  
co-located workers :  Workers in a fixed population outside the day-to-day process safety 
controls of a given facility area.  In practice, this fixed population is normally the wor
facility area located some distance from the reference facility area.   
committed dose equivalent (H50) : The dose equivalent to organs or tissues of reference th
received from an intake of radioactive material by an individual during the 50-year period
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intake.  The International Commission on Radiological Protection defines this as the commi
dose.  
committed effective dose equivalent (HE,50) : The sum of the products of the weighting fac
applicable to each of the body organs or tissues that are irradiated and the committed dos
organs or tissues.  The International Commission on Radiological Protection defines this a
effective dose. 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) : A Federal law (also known as "Superfund") that provides a comprehensive framewo
with past or abandoned hazardous materials.  The Comprehensive Environmental Response, Com
and Liability Act of 1980 (CERCLA) provides for liability, compensation, cleanup, and emer
for hazardous substances released into the environment that could endanger public health, 
environment, as well as the cleanup of inactive hazardous waste disposal sites.  CERCLA ha
over any release or threatened release of any "hazardous substance" to the environment.  U
the definition of "hazardous" is much broader than under the Resource Conservation and Rec
the hazardous substance need not be a waste.  If a site meets the CERCLA requirements for 
ranked along with other "Superfund" sites and listed on the National Priorities List.  Thi
is the U.S. Environmental Protection Agency's way of determining which sites have the high
cleanup. 
contact-handled waste : Packaged waste whose external surface dose rate does not exceed 
200 millirem per hour.   
contamination : The deposition of unwanted radioactive material on the surfaces of structu
objects, or personnel.   
coolant : A gas or liquid circulated through a nuclear reactor to remove or transfer heat.
core : The central portion of a nuclear reactor containing the fuel elements, moderator, n
support structures.   
curie (Ci) : The basic unit used to describe the intensity of radioactivity in a sample of
equal to 37 billion disintegrations per second, which is approximately the rate of decay o
1 gram of radium.  A curie is also a quantity of any radionuclide that decays at a rate of
disintegrations per second.   
decay, radioactive : The decrease in the amount of any radioactive material with the passa
to the spontaneous emission from the atomic nuclei of either alpha or beta particles, ofte
gamma radiation (see half-life, radioactive).  
decommissioning : The process of removing a facility from operation, followed by decontami
entombment, dismantlement, or conversion to another use.  
decontamination : The actions taken to reduce or remove substances that pose a substantial
potential hazard to human health or the environment, such as radioactive contamination fro
or equipment by washing, chemical action, mechanical cleaning, or other techniques.   
degraded (spent nuclear fuel) : Spent nuclear fuel whose external cladding has cracked, pi
corroded, or potentially allows the leakage of radioactive materials. 
DOE orders : Requirements internal to the U.S. Department of Energy (DOE) that estab- 
lish DOE policy 
and procedures, including those for compliance with applicable laws.  
DOE site boundary : A geographic boundary within which public access is controlled and act
governed by the U.S. Department of Energy (DOE) and its contractors, not by local authorit
definition of exclusion zone, a public road traversing a DOE site is considered to be with
boundary if DOE or the site contractor has the capability to control the road at any time 
dosage : The concentration-time profile for exposure to toxicological hazards. 
dose (or radiation dose) : A generic term that means absorbed dose, dose equivalent, effec
equivalent, committed dose equivalent, committed effective dose equivalent, or total effec
equivalent, as defined elsewhere in this glossary.   
driver fuel : These fuel tubes or assemblies usually contain enriched uranium, plutonium, 
materials, which can be fissioned (or split) by neutrons.  Because this fuel drives neutro
targets in a production or research reactor, these fuels are called drivers. 
dry storage : Storage of spent nuclear fuel in environments where the fuel is not immersed
purposes of cooling and/or shielding. 
effective dose equivalent (EDE) : The sum of the products of the dose equivalent to the or
and the weighting factors applicable to each of the body organs or tissues that are irradi
dose from radiation sources internal and/or external to the body and is expressed in units
International Commission on Radiation Protection defines this as the effective dose.   
enriched uranium : Uranium that has greater amounts of the fissionable isotope uranium-235
naturally.  Naturally occurring uranium is 0.72 percent uranium-235. 
environmental monitoring : The process of sampling and analysis of environmental media in 
a facility being monitored for the purpose of (a) confirming compliance with performance o
(b) early detection of any contamination entering the environment to facilitate timely rem
existing facilities : Facilities that are projected to exist as of the Record of Decision 



for June 1995.   
external accident : Accidents initiated by manmade energy sources not associated with oper
given facility.   Examples include airplane crashes, induced fires, transportation acciden
facility, and so forth.  
facility worker : Any worker whose day-to-day activities are controlled by process safety 
programs and a common emergency response plan associated with a facility or facility area.
includes any individual within a facility/facility area or its 0.4-mile exclusion zone.  T
include those transient individuals or small populations outside the exclusion zone but in
defined by the maximally exposed co-located worker if reasonable efforts to account for su
been made in the facility or facility area emergency plan.  For facility accident analyses
defined as an individual located 100 meters (328 feet) downwind of the facility location w
release occurs. 
fissile material : Although sometimes used as a synonym for fissionable material, this ter
more restricted meaning; namely, any material fissionable by thermal (slow) neutrons.  The
fissile materials are uranium-233, uranium-235, and plutonium-239.  
fission : The splitting of a nucleus into at least two other nuclei and the release of a r
of energy.  Two or three neutrons are usually released during this type of transformation.
fission products : The nuclei (fission fragments) formed by the fission of heavy elements,
nuclides formed by the fission fragments' radioactive decay.   
fissionable material : Commonly used as a synonym for fissile material, the meaning of thi
extended to include material that can be fissioned by fast neutrons, such as uranium-238. 
gamma-emitter : A radioactive substance that decays by releasing gamma radiation. 
gamma ray (gamma radiation) : High-energy, short wavelength electromagnetic radiation (a p
energy) emitted from the nucleus.  Gamma radiation frequently accompanies alpha and beta e
always accompanies fission.  Gamma rays are very penetrating and are best stopped or shiel
dense materials, such as lead or uranium.  Gamma rays are similar to x-rays, but are usual
geologic repository : A system that is intended to be used for, or may be used for, the di
radioactive waste or spent nuclear fuel in excavated geologic media.  A geologic repositor
geologic repository operations area, and (b) the portion of the geologic setting that prov
near-surface disposal area is not a geologic repository.    
groundwater : Generally, all water contained in the ground.  Water held below the water ta
freely enter wells. 
grouting : Grouting is the process of immobilizing or fixing solid forms of waste so they 
stored or disposed.  
half-life : The time in which half the atoms of a particular radioactive substance disinte
nuclear form.  Measured half-lives vary from millionths of a second to billions of years. 
half-life.  
hazardous chemical : A term defined under the Occupational Safety and Health Act and the E
Planning and Community Right-to-Know Act as any chemical that is a physical hazard or a he
hazardous material : A substance or material, including a hazardous substance, which has b
determined by the U.S. Secretary of Transportation to be capable of posing an unreasonable
safety, and property when transported in commerce.  
hazardous substance : Any substance that when released to the environment in an uncontroll
unpermitted fashion becomes subject to the reporting and possible response provisions of t
Act and the Comprehensive Environmental Response, Compensation, and Liability Act.  
hazardous waste : Under the Resource Conservation and Recovery Act, a solid waste, or comb
solid wastes, which because of its quantity, concentration, or physical, chemical, or infe
may (a) cause, or significantly contribute to an increase in mortality or an increase in s
incapacitating reversibile, illness; or (b) pose a substantial present or potential hazard
environment when improperly treated, stored, transported, or disposed of, or otherwise man
special nuclear material, and by-product material, as defined by the Atomic Energy Act, ar
excluded from the definition of solid waste. 
heterogeneous : Pertaining to a substance having different characteristics in different lo
synonym is nonuniform.   
high-efficiency particulate air (HEPA) filter : A filter with an efficiency of at least 99
to separate particles from air exhaust streams prior to releasing that air into the atmosp
high-level waste : The highly radioactive waste material that results from the reprocessin
fuel, including liquid waste produced directly from reprocessing and any solid waste deriv
that contains a combination of transuranic and fission product nuclides in quantities that
isolation.  High-level waste may include other highly radioactive material that the U.S. N
Commission, consistent with existing law, determines by rule requires permanent isolation.
hot cell/hot cell facility : A heavily shielded enclosure for handling and processing (by 
mote means or automatically), or storing highly radioactive materials.   
hydrogeology : The study of the geological factors relating to water. 
hydrology : The study of water, including groundwater, surface water, and rainfall.   



incineration : The efficient burning of combustible solid and liquid wastes to destroy org
and reduce the volume of the waste.  Incinerators are designed to burn with an extremely h
greater the burning efficiency, the cleaner the air emission.  Incineration of radioactive
destroy the radionuclides but does significantly reduce the volume of these wastes.  High-
particulate air (HEPA) filters are used to prevent radionuclides and heavy metals from goi
and into the atmosphere. 
inconel :  A metal alloy containing nickel, chromium, and iron, which exhibits good resist
in aqueous environments. 
interim action (NEPA) : An action that may be undertaken while work on a required program 
progress, and the action is not covered by an existing program statement.  An interim acti
undertaken unless such action: (a) is justified independently of the program; (b) is itsel
adequate EIS or has undergone other NEPA review; and (c) will not prejudice the ultimate d
program.  Interim action prejudices the ultimate decision on the program when it tends to 
subsequent development or limit alternatives. 
intermittent surface water : A stream, creek, or river that does not contain water during 
year.  
internal accidents : Accidents that are initiated by man-made energy sources associated wi
of a given facility.  Examples include process explosions, fires, spills, criticalities, a
involved worker : Workers that would be involved in a proposed action as opposed to worker
be on the site of a proposed action but not involved in the action. 
isotope : One of two or more atoms with the same number of protons, but different numbers 
their nuclei.  Thus, carbon-12, carbon-13, and carbon-14 are isotopes of the element carbo
denoting the approximate atomic weights.  Isotopes have very nearly the same chemical prop
different physical properties (for example, carbon-12 and -13 are stable, carbon-14 is rad
life cycle : The entire time period from generation to permanent disposal or elimination o
liquid metal cooled breeder reactor : A reactor that creates more fissionable material tha
and uses liquid metal as a coolant.  Liquid sodium is a common metal used to cool this typ
tor. 
liquid metal fast breeder reactor : A reactor that operates using a type of fission known 
where the neutrons that are used to split the atoms are not slowed down or moderated as is
with normal fission.  It creates more fissionable material than it consumes and uses liqui
Liquid sodium is a common metal used to cool this type of reactor. 
long-term storage :  The storage of hazardous waste (a) onsite (a generator site) for a pe
greater, other than in a satellite accumulation area, or (b) offsite in a properly managed
disposal facility for any period of time.  
low-level waste : Waste that contains radioactivity and is not classified as high-level wa
waste, or spent nuclear fuel.  Test specimens of fissionable material irradiated for resea
only, and not for the production of power or plutonium, may be classified as low-level was
concentration of transuranic elements is less than 100 nanocuries per gram of waste.   
major radionuclides : The radioisotopes that together comprise 95 percent of the total cur
waste package by volume and have a half-life of at least 1 week.  Radionuclides that are i
facility's radiological performance assessment and/or a safety analysis and are listed in 
acceptance criteria are considered major radionuclides.  
management (of spent nuclear fuel) : Emplacing, operating, and administering facilities, t
systems, and procedures to assure safe and environmentally responsible handling and storag
fuel pending (and in anticipation of) a decision on ultimate disposition. 
maximally exposed co-located worker (MCW) : A hypothetical individual defined to allow dos
dosage comparison with numerical criteria for co-located workers.  This individual is loca
the greater of 0.4 miles from the facility area boundary (that is, the exclusion zone boun
the distance to the nearest independent facility area (that is, the low population zone bo
irrelevant if the DOE site boundary is closer than the MCW location. 
maximally exposed individual (MEI) : A hypothetical individual defined to allow dose or do
comparison with numerical criteria for the public.  This individual is located at the poin
boundary nearest to the facility in question.  Sometimes called maximally exposed offsite 
maximally exposed offsite individual (MOI) : A hypothetical individual defined to allow do
dosage comparison with numerical criteria for the public.  This individual is located at t
site boundary nearest to the facility in question.  Sometimes called the maximally exposed
maximum contaminant level (MCL) : Under the Safe Drinking Water Act, the maximum permissib
concentrations of specific constituents in drinking water that is delivered to any user of
that serves 15 or more connections and 25 or more people.  The standards set as maximum co
levels take into account the feasibility and cost of attaining the standard.   
metric tons of heavy metal (MTHM) : Quantities of unirradiated and spent nuclear fuel and 
traditionally expressed in terms of metric tons of heavy metal (typically uranium), withou
other materials, such as cladding, alloy materials, and structural materials. 
A metric ton is 1,000 kilograms, which is equal to about 2,200 pounds. 



millirem : One thousandth of a rem (see rem).   
mixed waste : Waste that contains both hazardous waste under the Resource Conservation and
Act and source, special nuclear, or by-product material subject to the Atomic Energy Act o
mitigation : Those actions that avoid impacts altogether, minimize impacts, rectify impact
eliminate impacts, or compensate for the impact. 
nanocurie : One billionth of a curie (see curie). 
National Priorities List (NPL) : A formal listing of the nation's most hazardous waste sit
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
been identified for remediation.  
natural phenomena accidents : Accidents that are initiated by phenomena such as earthquake
tornadoes, floods, and so forth. 
near-surface disposal : Disposal in the uppermost portion of the earth, approximately 30 m
surface disposal includes disposal in engineered facilities that may be built totally or p
provided that such facilities have protective earthen covers.  A near-surface disposal fac
a geologic repository.  
nitrogen oxides (NOx) :  Gases formed in great part from atmospheric nitrogen and oxygen w
combustion takes place under conditions of high temperature and high pressure; considered 
pollutant.  Two major nitrogen oxides, nitric oxide (NO) and nitrogen dioxide (NO2) are im
contaminants.  In the presence of sunlight, nitric oxide combines with atmospheric oxygen 
nitrogen dioxide, which in high enough concentrations can cause lung damage. 
normal conditions : All activities associated with a facility mission, whether operation, 
storage, and so forth, which are carried out within a defined envelope.  This envelope can
conditions, performance in accordance with procedure, and so forth.  
normal operation : All normal conditions and those abnormal conditions that frequency esti
techniques indicate occur with a frequency greater than 0.1 events per year.  
NOx : A generic term used to describe the oxides of nitrogen (see nitrogen oxides). 
nuclear criticality : A self-sustaining chain reaction, which releases neutrons and energy
radioactive by-product material. 
nuclear fuel : Materials that are fissionable and can be used in nuclear reactors to make 
nuclide : A general term referring to all known isotopes, both stable (279) and unstable (
chemical elements.  
off-link doses : Doses to members of the public within 800 meters (2,625 feet) of a road o
offsite facility : A facility located at a different site or location than the shipper.  
on-link doses : Doses to members of the public sharing a road or railway. 
onsite : The same or geographically contiguous property that may be divided by public or p
way, provided the entrance and exit between the properties is at a cross-roads intersectio
crossing as opposed to going along the right-of-way.  Non-contiguous properties owned by t
but connected by a right-of-way that he/she controls and to which the public does not have
considered onsite property.  
onsite facilities : Buildings and other structures, their functional systems and equipment
systems and equipment installed onsite.  
operator : The organization that operates a facility.  
passivation : The process of making metals inactive or less chemically reactive.  For exam
the surface of steel by chemical treatment. 
perennial stream : A water course that flows year-round. 
performance objectives : Parameters within which a facility must perform to be considered 
permeability : The degree of ease with which water can pass through a rock or soil. 
playa : The shallow central basin of a desert plain in which water gathers and then evapor
picocurie : One trillionth of a curie (see curie). 
pollutant migration : The movement of a contaminant away from its initial source. 
pollution prevention : The use of any process, practice, or product that reduces or elimin
generation and release of pollutants, hazardous substances, contaminants, and wastes, incl
protect natural resources through conservation or more efficient utilization.   
polychlorinated biphenyls (PCBs) : A class of chemical substances formerly manufactured as
insulating fluid in electrical equipment that is highly toxic to aquatic life. In the envi
many of the characteristics of dichloro diphenyl trichloroethane (DDT); they persist in th
long time and accumulate in animals. 
population dose : The overall dose to the offsite population. 
porosity (n) : Porosity is an index of relative pore volume.  It is the total unit volume 
divided into the void volume.   
pressurized water reactor : A nuclear power reactor that uses water under pressure as a co
water boiled to generate steam is in a separate system.  
probable maximum flood : The largest flood for which there is any reasonable expectancy in
area.  The probable maximum flood is normally several times larger than the largest flood 
process knowledge : The set of information that is used by trained and qualified individua



cognizant of the origin, use, and location of waste-generating materials and processes in 
to certify the identity of the waste. 
processing (of spent nuclear fuel) : Applying a chemical or physical process designed to a
characteristics of the spent nuclear fuel matrix.   
production reactor : A nuclear reactor that is used to irradiate target material to produc
material or by-product material. 
public : Anyone outside the DOE site boundary at the time of an accident or during normal 
respect to accidents analyzed in this EIS, anyone outside the DOE site boundary at the tim
rad : The special unit of absorbed dose.  One rad is equal to an absorbed dose of 100 ergs
radiation (ionizing radiation) : Alpha particles, beta particles, gamma rays, x-rays, neut
electrons, high-speed protons, and other particles capable of producing ions.  Radiation, 
does not include nonionizing radiation such as radio- or microwaves, or visible, infrared,
radiation worker : A worker who is occupationally exposed to ionizing radiation and receiv
training and radiation monitoring devices to work in such circumstances. 
radioactive waste : Waste that is managed for its radioactive content. 
radioactivity : The property or characteristic of material to spontaneously "disintegrate"
of energy in the form of radiation.  The unit of radioactivity is the curie (or becquerel)
radioisotope : An unstable isotope of an element that decays or disintegrates spontaneousl
radiation.  Approximately 5,000 natural and artificial radioisotopes have been identified.
radiological survey : The evaluation of the radiation hazard accompanying the production, 
existence of radioactive materials under a specific set of conditions.  Such evaluation cu
physical survey of the disposition of materials and equipment, measurements or estimates o
radiation that may be involved, and a sufficient knowledge of processes affecting these ma
hazards resulting from unexpected or possible changes in materials or equipment. 
radionuclide : See radioisotope.  
Record of Decision (ROD) : A public document that records the final decision(s) concerning
action.  The Record of Decision is based in whole or in part on information and technical 
either during the Comprehensive Environmental Response, Compensation, and Liability Act (C
process or the National Environmental Policy Act (NEPA) process, both of which take into c
public comments and community concerns. 
recycling : Recycling techniques are characterized as use, reuse, and reclamation techniqu
recovery).  Use or reuse involves the return of a potential waste material either to the o
substitute for an input material or to another process as an input material.  Reclamation 
useful or valuable material from a waste stream.  Recycling allows potential waste materia
beneficial use rather than going to treatment, storage, or disposal.  
regulated substances : A general term used to refer to materials other than radionuclides 
regulated by Federal, state, (or possibly local) requirements.  
rem : The dosage of an ionizing radiation that will cause the same biological effect as 1 
gamma-ray exposure. 
remote-handled waste : Packaged waste whose external surface dose rate exceeds 200 millire
remote handling : The handling of wastes from a distance so as to protect human operators 
unnecessary exposure.   
repository : A permanent deep geologic disposal facility for high-level or transuranic was
nuclear fuel. 
reprocessing (of spent nuclear fuel) : Processing of reactor irradiated nuclear material (
nuclear fuel) to recover fissile and fertile material, in order to recycle such materials 
programs.  Historically, reprocessing has involved aqueous chemical separations of element
uranium or plutonium) from undesired elements in the fuel.    
research reactor : A nuclear reactor used for research and development. 
Resource Conservation and Recovery Act (RCRA) : A Federal law addressing the management of
waste.  Subtitle C of the law addresses hazardous waste under which a waste must either be
the U.S. Environmental Protection Agency's (EPA's) hazardous waste lists or meet one of EP
hazardous characteristics of ignitability, corrosivity, reactivity, or toxicity, as measur
characterization leaching procedure (TCLP). Cradle-to-grave management of wastes classifie
hazardous wastes must meet stringent guidelines for environmental protection as required b
guidelines include regulation of transport, treatment, storage, and disposal of RCRA defin
waste. Subtitle D of the law addresses the management of nonhazardous, nonradioactive, sol
municipal wastes. 
retrieval : The process of recovering wastes that have been stored or disposed of onsite s
appropriately characterized, treated, and disposed of. 
risk : Quantitative expression of possible loss that considers both the probability that a
and the consequences of that event. 
safety analysis report : A report, prepared in accordance with DOE Orders 5481.1B and 5480
summarize the hazards associated with the operation of a particular facility and defines m
requirements.   



sanitary waste : Liquid or solid wastes that are generated as a result of routine operatio
are not considered hazardous or radioactive.  
saturated zone : That part of the earth's crust in which all naturally occurring voids are
scaling factor : A multiplier that allows the inference of one radionuclide concentration 
more easily measured.   
scientific notation : A notation adopted by the scientific community to deal with very lar
numbers by moving the decimal point to the right or left so that only one number above zer
the decimal point.  Scientific notation uses a number times 10 and either a positive or ne
show how many places to the left or right the decimal place has been moved.  For example, 
notation, 120,000 would be written as 1.2 x 105, and 0.000012 would be written as 1.2 x 10
of scientific notation often used in computer printouts, the multiplication sign and numbe
the letter E.  The above numbers would be written as 1.2E5 and 1.2E-5, respectively. 
segregation : The process of separating (or keeping separate) individual waste types and/o
to facilitate their cost-effective treatment and storage or disposal.  
seismicity : The phenomenon of earth movements; seismic activity.  Seismicity is related t
size, and rate of occurrence of earthquakes. 
seiche : A wave that oscillates in partially or totally enclosed bodies of water from a fe
hours, caused by seismic or atmospheric disturbances. 
sole source aquifer : A designation granted by the U.S. Environmental Protection Agency wh
groundwater from a specific aquifer supplies at least 50 percent of the drinking water for
the aquifer.  Sole-source aquifers have no alternative source or combination of sources th
legally, and economically supply all those who obtain their drinking water from the aquife
aquifers are protected from federally financially assisted activities determined to be pot
the aquifer. 
solid waste : Any garbage, refuse, or sludge from a waste treatment plant, water supply tr
air pollution control facility and other discarded material, including solid, liquid, semi
gaseous material resulting from industrial, commercial, mining, and agricultural operation
community activities.  It does not include solid or dissolved material in domestic sewage,
materials in irrigation return flows or industrial discharges, which are point sources sub
Section 402 of the Federal Water Pollution Control Act, as amended, or source, special nuc
material as defined by the Atomic Energy Act of 1954, as amended [Public Law 94-580, 1004(
Conservation and Recovery Act)]. 
solvents : Liquid chemicals, usually organic compounds, that are capable of dissolving ano
Exposure to some organic solvents can produce toxic effects on body tissues and processes.
source material : (a) Uranium, thorium, or any other material that is determined by the U.
Regulatory Commission pursuant to the provisions of the Atomic Energy Act of 1954, Section
source material; or (b) ores containing one or more of the foregoing materials, in such co
U.S. Nuclear Regulatory Commission may by regulation determine from time-to-time [Atomic E
11(z)].  Source material is exempt from regulation under to Resource Conservation and Reco
SOx : A generic term used to describe the oxides of sulfur.  The combination of sulfur oxi
vapor produces acid rain (see sulfur oxides). 
special-case commercial reactor spent nuclear fuel : Complete or partial spent nuclear fue
assemblies from commercial nuclear power plants that were to be used to support DOE-sponso
and development programs.  This includes spent nuclear fuel from development reactors (Shi
Peach Bottom Unit 1, and Fort St. Vrain); spent nuclear fuel used for destructive and nond
examination and testing; spent nuclear fuel remaining at the West Valley Demonstration Pro
nuclear fuel remnants (Three-Mile Island Unit 2). 
special nuclear material : (a) Plutonium, or uranium enriched in the isotope 233 or in the
and any other material that the U.S. Nuclear Regulatory Commission, pursuant to the provis
Atomic Energy Act of 1954, Section 51, determines to be special nuclear material; or (b) a
artificially enriched by any of the foregoing, but does not include source material.  Spec
exempt from regulation under the Resource Conservation and Recovery Act (RCRA). 
specimen : A small sample of material (fuel or non-fuel) inserted into a reactor for testi
the material's performance.  Test specimens may be constructed of plant materials, reactor
materials, or fuel materials. 
spent nuclear fuel : Fuel that has been withdrawn from a nuclear reactor following irradia
constituent elements of which have not been separated.  For the purposes of this EIS, spen
includes uranium/neptunium target materials, blanket subassemblies, pieces of fuel, and de
stabilization (of spent nuclear fuel) : Actions taken to further confine or reduce the haz
with spent nuclear fuel, as necessary for safe management and environmentally responsible 
extended periods of time.  Activities that may be necessary to stabilize spent nuclear fue
processing, and passivation.   
stakeholder : Any person or organization with an interest in or affected by DOE activities
may include representatives from Federal agencies, State agencies, Congress, Native Americ
unions, educational groups, industry, environmental groups, other groups, and members of t



storage : The collection and containment of waste or spent nuclear fuel in such a manner a
disposal of the waste or spent nuclear fuel for the purposes of awaiting treatment or disp
not short-term accumulation). 
subsurface : The area below the land surface (including the vadose zone and aquifers).   
sulfur oxides : Pungent, colorless gases formed primarily by the combustion of fossil fuel
major air pollutants; sulfur oxides may damage the respiratory tract as well as vegetation
target : A tube, rod, or other form containing material that, on being irradiated in a nuc
produce a designed end product (that is, uranium-238 produces plutonium-239 and neptunium-
plutonium-238). 
total effective dose equivalent : The sum of the external dose equivalent (for external ex
the committed effective dose equivalent (for internal exposures).   
transient : A change in the reactor coolant system temperature and/or pressure.  Transient
adding or removing neutron poisons, by increasing or decreasing the electrical load on the
or by accident conditions.   
transuranic waste : Waste containing more than 100 nanocuries of alpha-emitting transurani
with half-lives greater than 20 years, per gram of waste, except for (a) high-level radioa
that the U.S. Department of Energy has determined, with the concurrence of the Administrat
Environmental Protection Agency, does not need the degree of isolation required by 40 CFR 
that the U.S. Nuclear Regulatory Commission has approved for disposal on a case-by-case ba
accordance with 10 CFR 61. 
transuranium radionuclide : Any radionuclide having an atomic number greater than 92. 
tsunami : A huge ocean wave caused by an underwater earthquake or a volcanic eruption.  
ultimate disposition : The final step in which a material is either processed for some use
vadose zone : The zone between the land surface and the water table.  Saturated bodies, su
groundwater, may exist in the vadose zone.  Also called the zone of aeration and the unsat
vitrification : The process of immobilizing waste material that results in a glass-like so
volatile organic compound (VOC) : Chemical containing mainly carbon, hydrogen, and oxygen 
readily evaporates at ambient temperature.  Exposure to some organic compounds can produce
on body tissue and processes.  
Volcanic Rift Zones : Linear belts of basaltic vents marked by open fissures, monoclines, 
faults.  Volcanic rift zones were produced during the propagation of vertical molten basal
surface eruptions. 
vulnerabilities : Conditions or weaknesses that may lead to radiation exposure to the publ
increased exposure to the workers, or release of radioactive materials to the environment.
DOE facilities have had leakage from spent fuel storage pools, excessive corrosion of fuel
radiation levels in the pool, or degradation of handling systems.  Vulnerabilities are als
institutional controls, such as cessation of facility funding or reductions in facility ma
waste acceptance criteria (WAC) : The requirements specifying the characteristics of waste
packaging acceptable to a waste receiving facility; and the documents and processes the ge
certify that waste meets applicable requirements.  
waste certification : A process by which a waste generator certifies that a given waste or
meets the waste acceptance criteria of the facility to which the generator intends to tran
treatment, storage, or disposal.  Certification is accomplished by a combination of waste 
documentation, quality assurance, and periodic audits of the certification program.   
waste characterization : See characterization.   
Waste Isolation Pilot Plant (WIPP) : A facility near Carlsbad, New Mexico, authorized to d
safe disposal of defense-generated transuranic waste in a deep geologic medium. 
waste management : The planning, coordination, and direction of those functions related to
handling, treatment, storage, transport, and disposal of waste, as well as associated surv
maintenance activities.  
waste management facility : All contiguous land, structures, other appurtenances, and impr
the land, used for treating, storing, or disposing of waste or spent nuclear fuel.  A faci
several treatment, storage, or disposal operational units (for example, one or more landfi
impoundments, or combinations of them).   
waste management program : A systematic approach to organize, direct, document, and assess
activities associated with waste generation, treatment, storage, or disposal.  A waste man
consists of all the functional elements, organizations, and activities that comprise the s
properly manage waste.  These functions and activities can be performed by various organiz
waste management systems assessment : A systems assessment of the entire low-level waste 
management (or all of waste management) structure/program at a given site that considers t
disposal, as well as onsite and offsite points of generation with an emphasis on optimizat
the operations, including, but not limited to, protection of human health and the environm
compliance, and cost effectiveness.  
waste minimization : An action that economically avoids or reduces the generation of waste
reduction, reducing the toxicity of hazardous waste, improving energy usage, or recycling.



be consistent with the general goal of minimizing present and future threats to human heal
environment. 
water pool : A type of facility usually used for the storage of irradiated nuclear materia
The water shields the material being stored while allowing it to be accessible for handlin
referred to as a water pit. 
wet storage : Storage of spent nuclear fuel in a pool of water, generally for the purposes
shielding.   
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Appendix J 

          Spent Nuclear Fuel Management 
      This appendix describes a range of technologies potentially available for management
nuclear fuel (SNF) and the status of each technology.  The identified technologies support
programmatic objective to define a management path and proceed toward ultimate disposition
Department of Energy (DOE) SNF.  Included are technologies for fuel preparation, storage (
where appropriate, direct interim storage.  The stabilization and direct storage technolog
applicable to ultimate disposition in some instances.  The stabilization technologies sele
range from the minimal to the extensive stabilization processing technologies that could b
the SNF for extended interim storage or ultimate disposition.  In addition, programmatic a
factors, which are considerations in the selection of technology options for application, 
presented is a brief description of the types of DOE SNF, particularly as their characteri
technology options. 
 
 
 
 
 
 

J-1 BACKGROUND 

      During the last 40 years, DOE and its predecessor agencies have generated, transport
stored, and reprocessed SNF at facilities in the nationwide DOE complex.  This SNF was gen
various sources, including DOE production reactors; the Naval Nuclear Propulsion Program r
university, and other research and test reactors; special-case commercial power reactors; 
reactors.  Production reactors were constructed and operated at the Hanford and Savannah R
provide special nuclear material and other radioactive isotopes for the DOE's defense prog
production reactors are no longer operated.  Naval Nuclear Propulsion Program reactors and
research reactors are still operating.  DOE has reprocessed SNF at the Idaho National Engi
Laboratory, Hanford Site, and Savannah River Site to recover fissile materials (uranium-23
plutonium-239) and other valuable radionuclides. 
      More than 100,000 metric tons of heavy metal (MTHM) of SNF was produced by DOE and i
predecessor agencies since 1943.  In the past, most of the SNF was chemically processed to
materials, largely uranium-235 and plutonium-239, either for the national defense programs
research and development. 
      With the end of the Cold War, DOE and the U.S. Department of Defense reevaluated the
their weapons production, nuclear propulsion, and research missions.  Because of the lack 
additional fissile materials, DOE decided in 1992 to phase out reprocessing for the recove
materials.  Approximately 2,700 MTHM of SNF remains that has not been processed.  Addition
approximately 100 MTHM of DOE SNF is expected to be generated in the next 40 years.  This 



which is in a wide range of enrichments and physical conditions, is stored at various loca
States and overseas.  This material requires management until a decision regarding its ult
reached. 
      Most of the existing fuel is currently stored in 10- to 40-year-old water pools (des
temporary storage of SNF until it could be reprocessed) at several locations at the Hanfor
National Engineering Laboratory, and Savannah River Site.  Smaller quantities are stored a
60 locations nationwide, including 55 non-DOE United States research reactor facilities.  
associated with the storage of SNF are identified in a recent DOE report to the Secretary 
Spent Fuel Working Group Report on Inventory and Storage of the Department's Spent Nuclear
Other Reactor Irradiated Nuclear Materials and Their Environment, Safety, and Health Vulne
(DOE 1993).  A DOE plan of action (Phases I, II, and III) to address these vulnerabilities
(DOE 1994a, b, c).   
 
 
 
 
 
 

J-2 SPENT NUCLEAR FUEL 

      Individual fuel elements and assemblies in nuclear reactors are constructed in many 
but they generally consist of the fuel matrix, cladding, and structural hardware.  The fue
structural hardware constitute the reactor core.  Section 1.1.1 of Volume 1 of this EIS pr
description of SNF. 
      The fuel matrix contains the fissile material (typically uranium as a metal, metal a
For water-cooled reactors, the matrix form is typically plates or cylindrical pellets.  Ty
reactors, the matrix is particles, which are an oxide or carbide composite of the fuel mat
a ceramic coating. 
      Cladding materials surrounding the fuel matrix serve two principal functions:  (a) p
fuel matrix from corrosion by the fluid that removes heat from the reactor core, and (b) c
radioactive fission products generated within the fuel during reactor operation.  The degr
cladding corrosion varies with reactor design. 
      The structural hardware serves both to support the fuel assemblies and to maintain a
for the fissile materials in the reactor core.  For example, structural materials fix the 
elements relative to one another in a fuel assembly and also fix the location of the fuel 
one another in the reactor core.  Structural hardware also provides mechanical support for
the core, as well as providing defined paths for cooling the core.  These functions are es
nuclear reactions in the reactor core and ensure that adequate cooling is provided to all 
regions of the reactor core. 
      The characteristics of the fuel elements in a reactor are tailored to the purpose of
Two examples, important to SNF management, are discussed below.  One example is for fuel w
integrity cladding and the other is for fuel with lesser cladding integrity.  Integrity re
resistance of the fuel to the reactor coolant and/or to its corrosion resistance in the en
stored. 
           High-Integrity Fuels Used in Naval Reactors and Nuclear Power Plants.  Naval fu
            highly enriched uranium, while nuclear power plant fuels generally use low-enr
            uranium.  These types of reactors use water for cooling the fuel assemblies.  
            operated at high coolant temperatures and pressures.  The design objectives as
            commercial fuel and these reactor types are to maximize power output and minim
            spent refueling.  For naval reactors, other design objectives are also critica
            withstand battleshock, ability to preclude release of any fission products bec
            personnel must live and work in close proximity to the reactor, and ability to
            power levels quickly so the ship can alter speed when needed.  As a result, th
            materials are selected to be very corrosion resistant at high temperatures (a 
            is used).  Long-term fuel element integrity is emphasized.  From the standpoin
            management, such fuel element designs are well-suited for direct storage of th
            wet or dry) without additional stabilization.  Aggressive (concentrated) chemi
            mechanical means are required to remove cladding if fuel processing is conside
            option for stabilization. 
             
           Savannah River Production Reactor Fuels (and targets).  The Savannah River Site
            production reactors also used water for cooling fuel assemblies.  However, the



            operated at relatively low temperatures and essentially at atmospheric pressur
            of these production reactor cores was optimized for production of special nucl
            and other valuable radioactive isotopes.  Fuel irradiation times were generall
            a few months.  Fuel element cooling times prior to reprocessing were relativel
            the fuel elements were designed for special nuclear materials production and r
            high degree of corrosion resistance for the cladding was not part of the desig
            cladding was selected so that the fuel elements could be dissolved for process
            highly concentrated chemical solutions than for fuel with higher integrity cla
            Therefore, this fuel type is not as suitable for long-term storage (either wet
            higher integrity fuels. 
             
      The DOE SNF represents a broad spectrum of fuel element designs, both for the fuel m
and the cladding.  To provide perspective, the characteristics of the principal types of D
discussed below.  Inventories for the various types (current and projected), in units of M
summarized in Table J-1, along with a qualitative statement regarding fuel element enrichm
integrity. 
 
 

J-2.1 Category 1-Naval Fuel 

      This SNF type includes the fuel from the Naval Nuclear Propulsion Program, including
submarines, surface vessels, and prototype reactors.  Naval fuel is highly enriched and is
zirconium alloy.  This fuel design is structurally strong (able to withstand battleshock l
50 times the force of gravity), the cladding is highly corrosion-resistant (no release of 
the fuel is designed to operate for more than 20 years. 
 
 

J-2.2 Category 2-Aluminum-Clad Production Reactor Fuel 

      The principal source of DOE aluminum-clad SNF was target and driver fuel from the Sa
River Site defense production reactors.  The driver fuel is highly enriched aluminum-urani
aluminum.  Most of the targets are depleted uranium metal (containing less uranium-235 tha
uranium), also clad with aluminum.  Corrosion resistance of the cladding 
  Table J-1. Spent nuclear fuel inventories and corrosion resistance  is moderate.  Alumin
quality.  Also, this category is used for SNF from the Advanced Test Reactor at the Idaho 
Engineering Laboratory, some domestic and foreign research reactors SNF, and some producti
at the Hanford Site.  With proper water quality, this fuel has been stored for more than 2
cladding corrosion problems.   
      Some of the fuel and targets have been in storage in water pools (with poor water qu
1989.  Fuel is showing signs of corrosion, and targets are heavily corroded. 
 
 

J-2.3 Category 3-Zirconium-Clad Production Reactor Fuel 

      All fuel in this category is from the Hanford Site N Reactor.  It consists of a low-
alloy fuel matrix, clad with a zirconium alloy.  The fuel irradiation times were such that
concentrations of fissile plutonium were produced. 
      Some of the N-Reactor's SNF has been in storage for over 20 years and a large number
elements have holes in the cladding (breached), which permits corrosion of the fuel matrix
contamination of the water in the storage pools at the Hanford Site.  With respect to fuel
cladding, it is known that the irradiated metallic uranium can undergo reactions with wate
uranium hydrides.  The hydrided, irradiated uranium can be pyrophoric (subject to spontane
is permitted to dry out and is exposed to air (ITAT 1994).  The potential pyrophoric natur
important consideration as management strategies for this fuel (including stabilization an
evaluated. 
 
 

J-2.4 Category 4-High-Temperature Gas-Cooled Graphite Reactor Fuel 



      Graphite-matrix fuel was primarily used in two gas-cooled, commercial reactors:  For
Peach Bottom.  This type of fuel consists of small pellets of highly enriched uranium-carb
by layers of pyrolytic carbon and protective layers of other carbide compounds that serve 
cladding.  The pellets are dispersed in much larger graphite structures that provide neutr
secondary containment.  The fuel has high corrosion resistance when stored dry.  However, 
amenable to wet storage. 
 
 

J-2.5 Category 5-Commercial Reactor Research and Development Fuel 

      DOE has participated in numerous commercial reactor and SNF safety investigations.  
activities have resulted in accumulations by DOE of SNF elements from a number of commerci
Typically, this SNF consists of zirconium-alloy-clad, low-enriched uranium oxide fuels.  M
elements were examined in DOE analytical facilities; others were used in test reactors to 
in simulated accidents.  The damaged core from the Three Mile Island-Unit 2 reactor was in
extensively by DOE, under cooperative research and development agreements, at several DOE 
damaged fuel is also included in this category. 
 
 

J-2.6 Category 6-Test and Experimental Reactor Fuels 

      This is a category of fuels of broad description.  The fuels range from low to high 
encompass metal, metal alloy, and oxide fuel matrices.  The fuel can be divided into three
 
 

J-2.6.1 Category 6a-Stainless-Steel-Clad Fuels from Experimental Reactors 

      Uranium enrichments are generally high in fuels from these reactors, but low-enrichm
included as well.  Fuel matrices consist of uranium-zirconium hydride, uranium dioxide, pl
plutonium alloy, uranium carbide, uranium metal, and uranium alloys.  The principal source
category are the Experimental Breeder Reactor-II and Zero Power Physics Reactor at the Ida
Engineering Laboratory, Hanford Fast Flux Test Facility, and the blanket assemblies from t
reactor. 
 
 

J-2.6.2 Category 6b-Zirconium-Alloy-Clad Spent Nuclear Fuel from Experimental Reactors 

      Typically, fuel in this category has a uranium dioxide fuel matrix, but there is ura
alloy fuel also in this inventory.  Enrichment can be either high or low.  Most of this SN
Shippingport Power Reactor where the light water breeder reactor concept was tested.  Some
uranium-233 fuels are found in this category. 
 
 

J-2.6.3 Category 6c-Miscellaneous Fuel 

      Fuel in this miscellaneous category is derived mainly from the Molten Salt Reactor E
Oak Ridge Reservation.  That fuel is now stored in the salt storage tanks beneath the reac
 
 
 
 
 
 

J-3 SPENT NUCLEAR FUEL INTERIM MANAGEMENT 



OPTIONS 

      In 1992, the Secretary of Energy directed the DOE to develop an integrated long-term
management program.  The program is assessing DOE's current SNF inventory and SNF storage 
integrating DOE's many existing SNF activities into one program, developing an integrated 
and policy basis for SNF operations, and ensuring that all issues associated with SNF are 
cost effectively. 
      Until ultimate disposition is determined, it is not possible to define the SNF chara
for ultimate disposition.  Pending selection of an ultimate disposition, SNF must be maint
storage.  Solutions to the storage questions may require changes in management strategies 
including such options as the construction of new facilities and stabilization of certain 
      Technologies for SNF management are required to ensure safe, environmentally sound, 
management until ultimate disposition is implemented.  There are a number of technology op
for accomplishing these objectives.  Key design factors to be considered include the fuel 
integrity of the fuel, degree of corrosion of the cladding, fuel enrichment, and the chemi
cladding and the fuel matrix.  The principal technology option categories for storage are 
way on a flow chart (Figure J-1).   
      The options for SNF management include direct storage (high-integrity fuels) or SNF 
preparation for continued storage.  Technologies included under SNF stabilization are cont
processing without separation of fissile materials, and processing in which there is separ
material.  The status of technologies for each of the approaches are discussed in Section 
institutional factors associated with implementing the various management approaches are d
Section J-5. 
  Figure J-1.  Technology options for preparing spent nuclear fuel for interim storage. J-
      In 1992, DOE had proposed to engage in research and development activities for techn
development and demonstration required to ensure that SNF could be appropriately prepared 
in a geologic repository.  Any such repository is not expected to be available until after
Therefore, DOE has changed its focus in this effort to better define the SNF research and 
program.  The DOE is utilizing a system approach (a logical, structured approach to assure
to technology development for preparing SNF for safe interim storage and ultimate disposit
repository. 
      Figure J-1 summarizes the technology options available for preparing SNF for interim
Indicated under each of the four general categories on the figure is a range of representa
options.  This section describes technology options listed on Figure J-1 and discusses the
           The option (describes what it involves) 
             
           Applicable fuel types 
             
           Maturity (demonstrated technology, early stages, or developmental) 
             
           Status of commercial and foreign applications/development that may be applicabl
            SNF management 
             
           References that contain more detail on the technology. 
             
      When evaluating SNF management options, criticality control is an important factor, 
SNF with enriched uranium fuel. 
      Criticality considerations apply for both direct storage and stabilization.  The sto
meet applicable requirements governing nuclear criticality, which specify that the system 
ensure that a nuclear criticality is not possible unless at least two independent (concurr
changes occur in the systems essential to the control of nuclear criticality.   
      Also important in selecting management options for SNF are the characteristics of th
the physical condition of the fuel.  For specific types of fuel, characterization may be  
the extent of stabilization required and/or the most suitable stabilization process to tra
SNF into interim storage. 
 

J4 

J-4.1 Direct Storage 

      Direct storage means storing SNF in essentially the same physical form in which it i



the reactor (that is, little or limited stabilization of the fuel elements).  Fuel that ha
amenable to direct storage provided criticality issues can be adequately addressed for the
interval (IAEA 1988).  Specific examples are naval SNF and SNF removed from most types of 
nuclear electric generating stations (both in the United States and foreign countries). 
      If a reactor that has operated at high power has fuel removed soon after shutdown (w
level of heat generation associated with fission product decay may be sufficient to damage
the fuel if the fuel assembly is not cooled adequately.  In addition, radiation levels are
fission products and radionuclides in the irradiated structural materials.  Thus, both eff
effective shielding of the stored SNF are essential.  Common practice is to place the SNF 
at least a period of time, following removal from the reactor.  The level of heat generati
decay associated with SNF decreases with time after removal from the reactor.  With the pa
possible and may be desirable to transfer SNF from a wet to a dry storage mode because, in
and potential environmental safety and health vulnerabilities associated with dry storage 
associated with wet storage (Lopez 1994, Taylor and Shikashio 1993).  The status of wet an
technologies is discussed in the following two subsections. 
 
 

J-4.1.1 Wet Storage 

      Water pools (or water pits) are part of the design of nearly all nuclear reactor fac
used to provide a storage location for SNF when it is removed from the reactor.  The pools
designed to store the inventory of fuel removed from a reactor for a number of years.  Poo
to provide shielding for personnel working in the region of the water pool.  The water poo
includes a subsystem for water chemistry control with a purpose of maintaining the conditi
the pool so cladding corrosion is minimized, water in the pool is clean enough that the SN
underwater during fuel movement and fuel removal operations, and chloride content is contr
pool liner integrity.  The water pools usually are of concrete construction and lined with
to minimize the potential accumulation of radioactivity on or under the surface of the con
      Wet storage systems generally have more heat removal capability than dry storage sys
heat transfer to liquids is more efficient than to gases, such as air or nitrogen. 
      Design, construction, and operation of water pools for SNF storage is a mature techn
DOE and for commercial nuclear power plants (Tak-ts 1994).  Wet storage system design modi
usually center around re-racking the fuel in a pool to permit more fuel to be stored in a 
element spacing in rack designs is carefully analyzed to ensure that there is an adequate 
criticality prevention for existing or contemplated SNF to be stored in the racks in the w
 
 

J-4.1.2 Dry Storage Systems 

      In a dry storage system, cooling is provided by heat transfer to the inner wall of t
with eventual heat rejection to the air surrounding the storage system.  Dry storage syste
technologies that are being applied for DOE SNF and for SNF at United States commercial an
nuclear electric generating systems (Schneider et al. 1992). 
      Dry storage system options generally are of three types:  (a) stand-alone modular ca
vault arrays, and (c) multiple-unit vault storage systems.  Hot cells are also employed bu
considered cost efficient for storing significant quantities of SNF.  Multiple examples of
types have been built and are storing SNF at the present time in DOE, commercial, and fore
           Stand-Alone Modular Casks.  A number of large stand-alone casks are available i
            DOE system and in commercial applications.  The casks are top- or end-loading,
            a variety of materials, and have been developed primarily in North America and
            (Monthey and Bergsman 1994).  Some cask designs are licensed for offsite trans
            and others are used principally for onsite fuel movement. 
             
            There are also a variety of smaller stand-alone casks that are designed primar
            transportation and storage of specific irradiated fuels and other materials.  
            documentation for these casks can be found in accompanying safety analysis rep
            example, Saito 1992). 
             
           Modular Vault Arrays.  A second type of dry storage system uses a basic concret
            with an arrangement of openings in the concrete.  Canisters containing fuel ar
            openings.  The concrete housing provides supplementary shielding and prohibits



            unauthorized access to the SNF.  Depending on the design, fuel can be stored e
            vertically or horizontally in canisters. 
             
           Multiple-Unit Vault Storage Systems.  Multiple-unit vault systems tend to be la
            facilities that contain cask unloading stations, fuel handling cells, ventilat
            office space (Carter 1994).  In the main storage area array, fuel assemblies o
            assemblies in canisters are stored vertically in floor wells topped with shiel
            Insertion or removal of a canister containing the fueled component is accompli
            shielded, floor-supported machine or a wall-mounted, unshielded bridge crane.
 
 

J-4.2 Containerization 

      Some SNF has deteriorated because of past storage conditions, fuel damage during ope
destructive tests, or use of cladding materials that are quite susceptible to deterioratio
wet storage without adequate protection.  To provide adequate protection for the public, e
facility workers, containerization technologies have been employed to (a) add additional c
SNF, (b) provide a passivating environment for the spent fuel (a passivating environment i
corrosion is minimized), or (c) place the spent fuel into an inert atmosphere to retard or
element deterioration process.  These technologies are described below. 
 
 

J-4.2.1 Canning 

      Canning is the technology whereby the SNF is placed into an engineered metal caniste
usually sealed.  This technology (commonly called overpacking) is usually done in a water 
Overpacking is used as a temporary corrective action if the SNF is releasing fission produ
refinements include blowing the water out of the overpack canister while it is still under
evacuating the canister (vacuum) to evaporate the remaining water.  An inert gas, such as 
can also be added.  Another refinement to this technology involves adding a chemical for p
water inside the canister to retard the corrosion of the SNF by the water.  This approach 
at the K-West Basin at the Hanford Site; however, its effectiveness is unknown because the
inspected since it was canned.  Small vents in the lid of the can, which allow release of 
radiolysis or corrosion, have also been used. 
      Canning can also be carried out in a shielded, dry cell having remote-handling capab
is brought into the remote cell and dried, either by normal drip-drying or employing heati
the drying process.  The SNF can be visually inspected in the remote cell and then placed 
that is welded closed.  Inert gas can be added; high quality inspection of the closed cani
      This technology has been used extensively throughout DOE and foreign countries for r
The commercial industry has not done a significant amount of direct canning because the co
fuels have been designed for high integrity and so rarely require an overpack. 
 
 

J-4.2.2 Passivation 

      The passivation approach is applicable to SNF that may contain regions that could un
chemical reactions if exposed to air or moisture during dry storage.  Passivation increase
fuel by reducing its reaction rate with air or other oxidants.  Consequently, if the fuel 
exposed to air during dry storage, the heat generated would be less than the minimum heat 
thus minimizing the chances of a fuel fire or rapid adverse chemical reactions.  This proc
be used to stabilize metallic fuel with damaged cladding, such as Hanford Site N-Reactor f
      Passivation could also include preparatory steps such as SNF cleaning, drying, and h
controlled environment to remove any bound water or to potentially remove or oxidize urani
typical process first involves fuel cleaning.  When cleaning is completed, a flow of dry i
around the fuel, which is maintained at the predetermined elevated temperature.  A small c
oxidant is introduced into the flowing inert gas.  Reactive regions of the fuel matrix rea
amount of oxidant at the elevated temperature to oxidize them and make them nonreactive.  
instrumentation indicates that the reaction rate between the oxidant and the fuel (in the 
environment) is sufficiently low, the fuel is cooled down and appropriately packaged.  The



must restrain the fuel from excessive movement to prevent the formation or exposure of new
fuel regions. 
      A passivation process has been used on metallic fuel in a laboratory setting by the 
considered it to be a potentially viable method to transition their SNF from wet to dry st
being investigated for use on N-Reactor fuel at the Hanford Site. 
 
 

J-4.2.3 Coating 

      Coating is a technology whereby the SNF is placed into a metal container, dried to r
and then heated to the casting temperature for particular materials such as lead, copper, 
element is covered with the molten material.  The intent is to provide monolithic containm
element to ensure that the SNF will not release any fission products, nor encounter an atm
the fuel to degenerate further.  To date, this technology has been investigated primarily 
preparing SNF for disposal.  Pressing copper around SNF at high pressures has been studied
government.  
 
 

J-4.3 Processing  

    For over 40 years, DOE has employed aqueous reprocessing.  The purpose for reprocessin
separate plutonium and residual uranium materials in the SNF from the radioactive fission 
structural material, including fuel element cladding.  
    Some of the SNF that is currently in storage at the Savannah River Site, Hanford Site,
National Engineering Laboratory shows signs of degraded cladding.  Aqueous processing may 
preventing safety and environmental problems with fuels that have questionable cladding in
1994a).  From the standpoint of SNF stabilization, processing is a technology for which DO
and where there are still capable technical and facility operating personnel to staff and 
operations.  By removing part of the SNF inventory from the present wet storage environmen
affords an additional level of stability for the inventory of stored SNF. 
    Processing of SNF with separation of fissile materials has a long history of operation
technology is mature and well understood.  The primary process used for fissile materials 
SNF, commercial fuels, and foreign separations processing has been the PUREX (Plutonium UR
EXtraction) process or variations of this process.  Facilities for PUREX-type processing h
the United States, a number of European countries, Russia, and Japan.  In the United State
operating facilities are owned and operated by DOE.  With the end of the cold war, DOE and
Department of Defense reevaluated the need for additional fissile materials and decided in
processing for recovery of fissile materials.  DOE's processing facilities at the Hanford 
National Engineering Laboratory are now shut down.  One processing facility at the Savanna
recently been restarted to stabilize aqueous solutions of uranium. 
     
    While chemical separation is the only technology currently available, there are other 
could accomplish fuel processing.  The following technologies are intended to provide repr
examples of technologies that could be employed for various types of SNF subject to the ap
National Environmental Policy Act documentation.  All technologies are not applicable to a
      Several processes have been proposed and studied to stabilize SNF that do not involv
uranium and/or plutonium from the other highly radioactive contaminants.  These processes 
the SNF physical and chemical form to make the volume smaller, material less reactive, or 
homogeneous.  Materials to assist in preventing nuclear criticality (nuclear poison) may a
into the process.  Because none of these methods remove fissile material, the possibility 
criticality exists for DOE SNF with a fuel matrix of highly enriched uranium-235, unless t
diluted with uranium-238 or a nuclear poison is added to assist in preventing nuclear crit
 
 

J-4.3.1 Oxidation 

      An oxidation process can be used for two purposes.  It can be used to (a) separate t
cladding, minimize the volume of material to be stored, or prepare the fuel matrix to be m
or (b) convert fuel matrix or graphite fuel elements into a stable oxide form. 



The decladding options include 
           AIROX-Holes are drilled into the fuel matrix.  Uranium dioxide (UO2) is oxidize
            by injecting oxygen gas at 400C (750F).  There is an increase in fuel matrix v
            about 70 percent.  The uranium then is reduced back to UO2 using hydrogen gas.
            process is repeated several times until the cladding breaks apart.  This proce
            developmental stages.  
             
           RAHYD-Holes are drilled into the fuel matrix.  Uranium metal is reduced with hy
            gas at 225C (435F) to produce uranium trihydride.  There is about a 70 percent
            increase.  The fuel matrix is then converted back to uranium metal by heating 
            (1400F).  The process is repeated several times until the cladding breaks apar
            process is in the developmental stages. 
             
           CARBOX-Holes are drilled into the fuel matrix.  Oxygen is injected into uranium
            fuel at 400 to 700C (750 to 1300F) to form U3O8.  There is about an 85 percent
            increase.  This process is in the developmental stages. 
             
After the fuel is declad, the fuel matrix material can be consolidated and packaged for st
      Development work was performed on decladding technologies in the late 1950s and earl
connection with dry SNF reprocessing research at Atomics International. 
      The fuel elements can also be oxidized to convert the cladding and/or the fuel matri
One example is the burning of the graphite and metal fuels.  The oxidized fuel and any ash
uranium, plutonium, and most of the fission products, which then would be consolidated and
storage.  Technology for burning graphite fuels is well developed and has been used at the
Engineering Laboratory (WINCO 1992). 
 
 

J-4.3.2 Chemical Dissolution 

      The fuel is dissolved chemically by a highly concentrated acid or base solution.  If
nuclear poison can be added to assist in criticality control.  Separation of the fissile m
products and cladding material does not occur.  The resultant product is converted into an
storage form, such as a glass, oxide, or ceramic, with improved characteristics relative t
This process applies to all DOE fuel types except graphite fuel.  The dissolution technolo
(Long 1978) and has been used throughout the DOE complex and in several foreign countries.
 
 

J-4.3.3 Mechanical 

      Several mechanical processes, such as shredding, chopping, grinding, and disassembly
proposed to change the configuration of the fuel.  The resultant product can be mixed with
such as glass formers or depleted uranium, for safe interim storage.  All DOE fuel can be 
method.  Choppers have been used at several DOE facilities, and shredders have been evalua
National Engineering Laboratory for graphite fuel (WINCO 1992). 
 
 

J-4.3.4 Aqueous Processing 

      The primary aqueous extraction processing approach used is called PUREX.  Aqueous pr
consists of chemically dissolving the fuel in an acid, adjusting the solution pH for stabi
extraction, and contacting (mixing) the acid solution with an organic phase, such as keros
usually with tributyl phosphate added (Long 1978, Benedict 1981).  The organic compound fo
with the uranyl ion that is extracted into the organic phase, thus separating the uranium 
constituents of the fuel.  Depending on the fuel type, the entire fuel element may be diss
can be breached by chopping the element to enable the acid to leach the fuel matrix.  For 
approach, there remains undissolved cladding hulls.  The acid solutions used in the proces
fuel type.  By adjusting the valence of plutonium, it can be separated from the uranium an
products by a series of water-solution-to-organic-phase extraction steps.  The PUREX proce
to almost all fuel types, if there is a suitable fuel matrix dissolution (headend) process
called TRUEX, developed at Argonne National Laboratory, can be used to recover the transur



other than uranium or plutonium. 
      Aqueous processing of SNF utilizing the basic PUREX separation approach is a mature 
and is used world-wide (Leigh 1992).  The United States has used PUREX aqueous processing 
fissile materials from irradiated defense fuels since the 1950s at the Savannah River Site
Idaho National Engineering Laboratory.  The West Valley Plant in New York, constructed for
extraction from commercial light water reactor fuels, used a PUREX-type process.  The Unit
France, Russia, and Japan use large-scale aqueous PUREX processing to recover fissile mate
fuels.   
 
 

J-4.3.5 Electrometallurgical Processing 

      Electrometallurgical processing employs rapid anhydrous (or water-free) chemical rea
temperature for the extraction of metal from mixtures or concentrates and for refining met
compounds.  The process is based on passing an electrical current through fused salts.  It
First, a basket of chopped fuel is made anodic with respect to the electrorefiner crucible
rapid dissolution of the fuel into the electrolyte salts.  These salts float on a pool of 
Second, a metallic cathode is introduced into the salts and much of the uranium is deposit
cathode (which is removed for uranium recovery).  Third, a liquid cadmium cathode is then 
remaining uranium, plutonium, and fission products.  Zirconium and noble metals remain in 
electrorefiner cadmium pool.  Most fission products remain in the electrolyte salts.  Cadm
cadmium cathode can be distilled, leaving the fissile materials and uranium/plutonium for 
as appropriate.  The process is being developed at Argonne National Laboratory-West and be
demonstrated on a near-commercial pilot-plant scale in the Fuel Cycle Facility at the Idah
Engineering Laboratory using sodium-bonded metallic fuel.  In principle, other metallic fu
electrometallurgically.  This developmental process is unique to DOE with no foreign or co
counterparts at the present time. 
 
 

J-4.3.6 Halide Volatility 

    A dry chloride volatility process is being developed for separation of the nonradioact
cladding material (e.g., zirconium), fissile uranium, and other fissile or nonfissile tran
SNF.  This process is in the conceptual stage (Christian 1994).  The process involves comp
of a SNF element.  Fuel is exposed to chlorine gas at high temperature [greater than 1200-
of the fuel constituents form volatile chlorides.  The chloride compounds are separated by
through a molten zinc chloride bath to remove the fission products and transuranic radionu
products and transuranic radionuclides are recovered by evaporating away the zinc chloride
chloride gases are fractionally condensed to separate and recover nonradioactive constitue
iodine, and krypton.  The process produces a single waste form (e.g., glass) for ultimate 
significant reduction in volume can be achieved.  The process can be applied to fuels with
existing claddings (such as zirconium alloys, aluminum, and stainless steel). 
 
 
 
 

J-4.4 Capabilities of Existing Facilities for Processing Each of the Fuel Types 

       
       The current DOE SNF inventory was characterized into six categories as discussed pr
Section J-2 and Table J-1.  Table J-2 summarizes the locations for each category of SNF as
processing capabilities that might be brought to bear on them.  The information in the tab
below. 
Table J-2.  Capabilities of existing facilities for processing each type of spent nuclear 
SNF        Description           Source             Conditioning and           Processing 
category                                            stabilization needs for    technology 
                                                    interim storage            status  
__________________________________________________________________________________________
1          Metallic fuel with    Naval fuel         Excellent condition;       Proven on a



           zirconium-alloy                          minimal stabilization      production 
           cladding                                 required                   scale      
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
2          Highly enriched       Fuel from the      Condition varies;          Proven on a
           metallic fuel with    Savannah           stabilization is a near-   production 
           aluminum clad         River Site         term issue; fuel in wet    scale      
                                 production         storage will degrade                  
                                 reactors; Idaho    further during interim                
                                 National           period; long-term dry                 
                                 Engineering        storage has                           
                                 Laboratory         unresolved questions                  
                                 Advanced Test  
                                 Reactor driver  
                                 fuel; some  
                                 domestic and  
                                 foreign  
                                 research reactor  
                                 fuels  
                                                                                          
3          Low enrichment,       Hanford Site       Poor condition and         Proven on a
           metallic fuel with    N-Reactor fuel     degrading; about half      production 
           zircaloy-clad                            of the SNF has             scale      
                                                    breached cladding                     
                                                    with fuel leaching;                   
                                                    stabilization is a near-              
                                                    term issue                            
                                                                                          
4          Uranium carbide in    Gas-cooled         Excellent condition;       Proven on a
           graphite matrix       commercial         minimal stabilization      production 
           within a graphite     reactors at Fort   necessary                  scale for  
           structure UO2 fuel    St. Vrain and                                 ROVER SNF; 
           with zirconium        Peachbottom                                   proven on a
                                                                               prototype s
                                                                               for other 
                                                                               graphite fu
5          Zircaloy-clad rods    DOE tests of       Condition excellent        Proven on a
           typically with low-   commercial         with the exception of      production 
           enrichment UO2        reactor fuel;      Three-Mile Island          scale      
           pellets               damaged            core debris; minimal                  
                                 Three-Mile         stabilization necessary               
                                 Island core  
                                 debris  
Table J-2. (cont.) 
6a      Various stainless-steel       Idaho National        Various and                Pro
        clad fuels with either high   Engineering           sometimes unknown          pro
        or low enrichment             Laboratory and        fuel condition.            for
                                      Hanford Site test     Degradation of some        hig
                                      reactors              fuels expected             ura
                                                            because of long            pro
                                                            storage times              dem
                                                                                       are
                                                                                       oth
6b      Zircaloy-clad UO2 or U-       Shippingport          Various and                Pro
        Mo alloy of high or low       power reactor and     sometimes unknown          fue
        enrichment                    various experiment    fuel condition;            may
                                      reactors              degradation of some        fur
                                                            fuels expected                
                                                            because of long               
                                                            storage times                 
                                                                                          
                                                                                          



                                                                                          
6c      Liquid uranium-235 in a       Molten salt reactor   Unknown; corrosive         Pro
        salt solution, no cladding    experiment at Oak     nature of fuel raises      tec
                                      Ridge National        questions regarding        yet
                                      Laboratory            present conditions;  
                                                            evidence of corrosion  
                                                            of storage container  
                                                            exists; stabilization  
                                                            will be required  
 
 
 
 
 
 

J-5 SPENT NUCLEAR FUEL INSTITUTIONAL 
CONSIDERATIONS 

      This section, in a general way, summarizes potential impacts of institutional consid
management.  The institutional factors include availability of an infrastructure of person
and training in SNF management; facility capacity for SNF operations; and availability of 
facilities, railheads, and roadways for transport of SNF.  These factors are important con
evaluating and selecting technology options for SNF management.  
 
 

J-5.1 Availability of Technical Personnel Trained in Spent Nuclear Fuel Management 

      The management of SNF requires personnel qualified and experienced in a number of ap
skill areas and operations.  The skill areas include proficiency in the design, fabricatio
tooling; specific training in safety and radiation protection; specific understanding of c
understanding of SNF and SNF handling and shipping operations; and emergency preparedness 
Most operations involving SNF must be performed remotely in hot cells. 
      The disciplines specific to SNF management include mechanical and structural enginee
construction engineering, radiation protection, nuclear safety, industrial safety, chemist
physics. 
 
 

J-5.2 Availability of Facilities for Spent Nuclear Fuel Management Operations 

      Important facilities factors to be considered in SNF management include availability
existing facilities for storing and stabilizing of SNF and the design requirements for new
factors when evaluating existing facilities include fuel type to be handled, fuel integrit
example, wet or dry), stabilization requirements, capacity and condition of dry storage fa
conditioning or processing that could be required for ultimate disposition. 
 
 

J-5.3 Transport of Spent Nuclear Fuel 

      Important factors relating to transport of SNF include fuel reactivity or stability,
shielded casks, availability of cask-handling cranes with adequate capacity, status of lic
a particular site, availability of transport equipment and loading and unloading facilitie
qualified roadways and/or railheads, and vehicle tracking and communications capabilities.
 
 

J-5.4 Safeguards and Security 



      The management of SNF typically requires rigorous safeguards and security controls t
fissile material within the SNF from diversion.  In addition, protection of personnel, the
environment must be maintained.  These requirements result in specific safeguards and secu
include access control to areas where SNF is handled, stored, and processed and the mainte
controlled databases to account for fuels and their inventory of fissile materials. 
 
 

J-5.5 Current Federal and State Agreements 

      DOE has entered into agreements with state governments that apply to SNF sites.  The
agreement with the State of New York provides that the SNF will be removed from the West V
another DOE site.  An agreement among the DOE, Navy, and State of Idaho regarding the Idah
Engineering Laboratory provides for removal of SNF from underwater storage in the north an
of Building CPP-603 by the end of 1996 and from the south basin of this facility by the en
is also an agreement among the DOE, U.S. Environmental Protection Agency, and State of Was
regarding the Hanford Site that requires the removal of SNF and pool sludge from the Build
 
 

J-5.6 Maintaining Flexibility Until Ultimate Disposition is Available 

      Some stabilization technologies for storage may be undesirable if they could potenti
conversion to an acceptable form for ultimate disposition very difficult.  For example, SN
interim storage could be precluded from ultimate disposition by certain possible acceptanc
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APPENDIX K Environmental Consequences Data 

Appendix K 

Environmental Consequences Data 
      This appendix presents data that were used to discuss environmental consequences and
the graphics used in comparing environmental consequences among alternatives (in Chapter 3
alternatives and sites (in Chapter 5).  These data are taken from Volume 1 Appendices A th
converted as required to different units or time periods.  To understand the technical bas
each of the reported data elements, refer to the appropriate site appendix: 
           Hanford Site                                Appendix A 
           Idaho National Engineering Laboratory       Appendix B 
           Savannah River Site                         Appendix C 
           Naval Nuclear Propulsion Program            Appendix D 
           Other Generator/Storage Locations           Appendix E 
           Nevada Test Site and Oak Ridge Reservation  Appendix F 
      The appendix contains (a) a key to alternatives, (b) a summary of data by alternativ
summary of data by alternative and site.  The key to alternatives defines the site combina
the subalternatives and options and relates these to the columns in Tables K-1 and K-2.  T
by alternative in Table K-1 presents the summed (or maximum) impacts across all sites invo
alternative, subalternative, and option.  The summary of data by alternative and site in T
data for each site that is affected by that alternative, subalternative, and option.  Thos
particular option are not shown. 
      Ten categories of data, numbered in the first column of the attached tables, were us
discussions and graphs in Chapter 5 and are summarized by discipline below. 
1.    Land Use-The value presented is an estimate of the amount of additional acreage that
      disturbed if a particular alternative was implemented.  Minimum and maximum values w
      for options within each alternative where available.  The maximum percent of the tot
      would be dedicated to spent nuclear fuel (SNF) management activities was also calcul
      impacts are discussed in Section 5.2.1 of Volume 1.  A detailed discussion on land u
      Appendices A through F. 
       
2.    Employment Related to SNF Management-The values presented are the projected 10-year 
      changes in site employment related to proposed SNF management activities for the per
      to 2005.  Minimum and maximum values were calculated where data were available.  Bas
      employment refers to the sitewide employment at June 1995, inclusive of those employ
      management activities.  The maximum percent of baseline site employment represents t
      incremental change in sitewide employment that might occur because of the proposed S
      management activities.  SNF-related employment is discussed by alternative in Sectio
      5, Volume 1.  A detailed analysis of socioeconomic impacts is provided in Appendices
       
3.    Population Collective Dose-The radiation dose that would be received by the populati
      kilometers (50 miles) of each site per year from normal operations.  It is derived f
      appendices and represents the dose for the maximum option within each alternative.  
      differences in methods used to generate the data, the estimated SNF management doses
      sometimes higher than total site doses.  The SNF management doses were developed by 
      releases from existing and proposed facilities, and sitewide doses were determined b
      of modeling of existing facilities and monitoring data.  The monitoring data are mor
      the modeling approach overestimates expected dose, making the expected dose higher t
      probably be realized.  Population collective doses are described by alternative in S
      5, Volume 1. 
        
4.    Maximally Exposed Individual (MEI)-The MEI is a hypothetical person located downwind
      site boundary closest to the facilities that might have radiation releases.  The MEI
      calculated by modeling releases from existing and proposed facilities from normal op
      on the MEI doses can be found in Appendices A through F and represent the dose for t
      option within each alternative. 
       
5.    Worker Dose-The dose that would be received by workers at facilities, based on expec
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      levels at those facilities for normal operations.  Sitewide worker doses are based o
      monitoring of workers.  These values are not particularly useful in comparing among 
      alternatives as worker doses are controlled by limiting worker involvement in activi
      result in exposures to radiation.  Both individual doses and collective doses to wor
      from Appendices A through F. 
       
6.    Water Use-The values represent an estimate of the change in annual consumption of wa
      millions of gallons) that may result from the proposed SNF management activities for
      alternative.  Minimum and maximum values are provided where available.  The baseline
      the annual water consumption for a site for all operations.  The maximum percent of 
      water represents the annual maximum incremental change in water use that would occur
      the proposed SNF management activities.  Water impacts are discussed in Section 5.2.
      Volume 1.  A detailed discussion of water use and related consequences is provided i
      through F. 
       
7.    Electricity Use-The values represent an estimate of the change in annual power consu
      megawatt-hours per year) that would result from the proposed SNF management activiti
      given alternative.  Minimum and maximum values are provided where available.  The ba
      electricity use is the annual power consumption for a site for all operations.  The 
      of site electricity use represents the annual maximum incremental change in power co
      would occur because of the proposed SNF management activities.  Electricity use is d
      alternative in Section 5.1, Chapter 5, Volume 1.  A detailed discussion of electrici
      in Appendices A through F. 
       
8.    Sewage-The values represent an estimate of the change in annual rate of wastewater g
      millions of gallons) that would result from the proposed SNF management activities f
      alternative.  Minimum and maximum values are provided where available.  The baseline
      value represents the annual volume of wastewater generated from total site operation
      maximum percent of baseline site sewage represents the annual maximum incremental ch
      wastewater generation that would occur because of the proposed SNF management activi
      Wastewater generation is discussed in Section 5.2.9 of Volume 1.  A detailed discuss
      wastewater generation is provided in Appendices A through F. 
       
9.    Waste Volume Estimates (high-level, transuranic, mixed, and low-level waste)-The ann
      generation rate of these waste types (in cubic meters per year) from the proposed SN
      activities is provided.  These values represent 10-year cumulative generation rates 
      Minimum and maximum values are provided where available.  The waste volumes are disc
      alternative in Section 5.1 of Volume 1.  A detailed discussion of the waste-generati
      each site is provided in Appendices A through F. 
       
10.   Facility Accidents-For accidents, the individual and collective dose values in the t
      the consequences for the accident having the highest radiological risk (dose times f
      necessarily the highest dose) to the public or to workers.  The accidents selected f
      necessarily the same for workers and the general population.  In each category, the 
      highest risk was selected, which may be different for workers and the general popula
      risks in Table K-2 are the maximum values from each alternative in Table K-1.  Accid
      reported in this summary are based on SNF management-related activities only and are
      site appendices.  Doses from accidents are described by alternative in Section 5.1 o
      Savannah River Site did not quantify the worker dose for the maximum risk accident b
      safety analysis reports from which accident information was extracted were prepared 
      issuance of DOE Order 5480.23 (DOE 1992).  Before 1992, applicable DOE orders did no
      the inclusion of worker doses in safety analysis reports.  Appendix C to Volume 1 of
      provides a co-located worker dose rather than a worker dose for the maximum risk acc
       
11.   Transportation-For incident-free transportation, the values in Table K-2 represent t
      average fatalities from shipments of SNF for each alternative.  Total fatalities are
      radiation-related latent cancer fatalities for transportation workers and the genera
      nonradiological fatalities from vehicular emissions.  These data are an aggregate of
      presented in Appendices A, B, C, D, and I.  For transportation accident risks, two s
      presented in Table K-2 for each alternative.  The estimated risks of cancer fataliti
      radiological risk from transportation accidents.  The estimated risk of traffic fata
      nonradiological risk from traffic accidents.  Both quantities are on an annual avera
      data are an aggregate of the data presented in Appendices D and I. 
       
      The data in Table K-1 have been rounded to two significant figures, the greatest num



significant figures that can be justified with this analysis.  Zero values indicate no imp
In the summary table by alternatives, however, missing site data are treated as zeroes, so
given alternatives can be understated.  Missing data are indicated by blanks.  Missing val
impacts are expected to be very small or trivial, so the magnitude of underestimation is p
      Table K-1 shows the magnitude of differences between alternatives is very low.  To u
observed differences between alternatives, Chapter 5 of this EIS should be consulted.  Dif
sites within an alternative require examination of the site-specific appendices for the re
Key to Alternatives and Sites 
No Action:  Very limited SNF shipments, limited upgrades to facilities, limited stabilizat
Decentralization:  Non-DOE sites (except Navy) transport to DOE sites, some upgrades to fa
     Option A: No examination of naval SNF 
     Option B: Limited examination of naval SNF at Puget Sound Naval Shipyard 
     Option C: Full examination of naval SNF at Idaho National Engineering Laboratory; SNF
               for storage 
                                      
1992/1993 Planning Basis: New SNF transported to Idaho National Engineering Laboratory or 
                          facility upgrades and expansion, stabilization. 
                           
Regionalization:  SNF transported to regional sites, facility upgrades and expansion, stab
     4A:  SNF to Idaho National Engineering Laboratory or Savannah River Site depending on
     4B: SNF to Western or Eastern Regional Site depending on geography 
   Option   Western Regional Site        Eastern Regional Site   Expended Core Facility lo
__________________________________________________________________________________________
   1E       Hanford Site                 Savannah River Site     Savannah River Site  
   1W       Hanford Site                 Savannah River Site     Hanford Site  
   2W       Idaho National Engineering   Savannah River Site     Idaho National Engineerin
            Laboratory                                           Laboratory   
   3E       Nevada Test Site             Savannah River Site     Savannah River Site  
   3W       Nevada Test Site             Savannah River Site     Nevada Test Site  
   4E       Hanford Site                 Oak Ridge Reservation   Oak Ridge Reservation  
   4W       Hanford Site                 Oak Ridge Reservation   Hanford Site  
   5W       Idaho National Engineering   Oak Ridge Reservation   Idaho National Engineerin
            Laboratory                                           Laboratory  
   6E       Nevada Test Site             Oak Ridge Reservation   Oak Ridge Reservation  
   6W       Nevada Test Site             Oak Ridge Reservation   Nevada Test Site 
Centralization:  SNF transported to central site, facility upgrades and expansion, stabili
     Option A:  Hanford Site is the central site 
     Option B:  Idaho National Engineering Laboratory is the central site 
     Option C:  Savannah River Site is the central site 
     Option D:  Oak Ridge Reservation is the central site 
     Option E:  Nevada Test Site is the central site 
______________________ 
Hanford    Hanford Site 
INEL       Idaho National Engineering Laboratory 
SRS        Savannah River Site 
ORR        Oak Ridge Reservation 
NTS        Nevada Test Site 
Navy       Navy shipyards and prototype locations 
Other      Small DOE, other government, and university research reactor sites 
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Appendix L 

                     Environmental Justice  
                          L-1  INTRODUCTION 
in Minority Populations and Low-Income Populations (FR 1994), was released to Federal agen
order directs Federal agencies to incorporate environmental justice as part of their missi
agencies are specifically directed to identify and address as appropriate disproportionate



human health or environmental effects of their programs, policies, and activities on minor
low-income populations.  In addition to describing environmental justice goals, Executive 
directs the Administrator of the Environmental Protection Agency to convene an interagency
Group on Environmental Justice (referred to below as the Working Group).  The Working Grou
to provide guidance to Federal agencies on criteria for identifying disproportionately hig
health or environmental effects on minority populations and low-income populations.  The W
also directed to coordinate with each Federal agency to develop an environmental justice s
is required by the proposed activities.  At the time of this analysis, the Working Group h
guidance on the approach to be used in analyzing environmental justice, as directed by the
The Working Group has issued draft definitions of terms in the Draft Guidance for Federal 
Terms in Executive Order 12898, dated November 28, 1994.  These definitions, with slight m
were used in the following analysis.  Further, in coordination with the Working Group, DOE
internal guidance for the implementation of the Executive Order, which has not yet been ad
both DOE and the Working Group are still in the process of developing guidance, the approa
analysis might depart somewhat from whatever guidance is eventually issued. 
    This section provides an assessment of the areas surrounding the 10 sites under consid
management of  SNF under all programmatic alternatives considered in this volume.  It is d
sections:  (a) the five sites considered for the management of DOE naval SNF only (under t
Decentralization alternatives, and (b) the five DOE sites being considered for the managem
DOE SNF under all alternatives.  The five sites considered for the management of naval SNF
Norfolk Naval Shipyard, Portsmouth, Virginia;  Portsmouth Naval Shipyard, Kittery, Maine; 
Naval Shipyard, Honolulu, Hawaii;  Puget Sound Naval Shipyard, Bremerton, Washington; and 
Site, West Milton, New York.  The five DOE sites considered for the management of some por
DOE SNF are the Savannah River Site, Aiken, South Carolina;  Oak Ridge Reservation, Oak Ri
Tennessee; Idaho National Engineering Laboratory, Idaho Falls, Idaho; Hanford Site, Richla
and Nevada Test Site, Mercury, Nevada.    
    This assessment includes potential adverse impacts resulting from both onsite activiti
associated transportation of materials.  Based on this assessment, it is concluded that no
analyzed results in disproportionately high and adverse effects on minority populations or
communities surrounding any of the sites under consideration for the management of SNF or 
offsite transportation routes. 
 
 
 
 
 

L-2 PUBLIC COMMENT RECEIVED ON THE DRAFT 
ENVIRONMENTAL IMPACT STATEMENT 

    Public comment received on the Draft EIS is addressed in Volume 3, "Response to Public
Comment," of this Final EIS.  Overall comment indicated a widespread concern about past an
activities on human health and the environment. A small number of comments were received r
environmental justice; these indicated the need for an expanded analysis in the Final EIS,
previously committed to in the Draft EIS.  The most specific comments were received from t
Environmental Protection Agency's Office of Enforcement and Compliance Assurance and the S
Bannock Tribes on the Fort Hall Indian Reservation.  Environmental justice comments pertai
1 of this EIS were in essence: 
        Although the Draft EIS includes discussions on socioeconomic impacts, it does not 
         whether the alternatives would affect minority communities and low-income communi
         (Sanderson 1994). 
          
        The DOE should pay particular attention to any environmental impacts that may affe
         Cattaraugus Reservation of the Seneca Nation of Indians, located downstream on 
         Cattaraugus Creek from the DOE's West Valley Site in New York State.  Tribal resi
         engage in subsistence fishing on the river and should be given a full opportunity
         participate in the National Environmental Protection Agency process (Sanderson 19
          
        The DOE must meet the requirements of Executive Order 12898  on environmental just
         and fully consider the comments of the Shoshone-Bannock Tribes on the Draft EIS a
         consider the impacts of its proposed actions on the Tribes, the Fort Hall Indian 
         and on other disadvantaged populations living in proximity to the Idaho National
         Engineering Laboratory.  It was stated that the Indian Tribes are not just anothe



         population," but are governments that have a special relationship to the Federal 
         and its agencies and have certain authorities to regulate others including the Un
         Government (Tinno 1994, Wolfley 1994). 
          
Pertinent public comments on the topic of environmental justice have been considered in th
which has been expanded over the discussions in the Draft EIS.  Consultations have taken p
Shoshone-Bannock Tribes on the Fort Hall Indian Reservation and the Seneca Nation of India
Cattaraugus Reservation.  As a result of consultations with the Seneca Nation of Indians, 
have received a request by this tribe for notification of impending SNF shipments across t
Reservation.  Consultations with the Shoshone-Bannock Tribes on the Fort Hall Indian Reser
specifically addressed in Section 5.20, Volume 2 of this EIS.  
 
 
 
 
 

L-3 COMMUNITY CHARACTERISTICS 

      Demographic information obtained from the U.S. Bureau of Census was used to identify
populations and low-income communities in the zone of potential impact surrounding each of
consideration.  This zone is within a circle that has an 80-kilometer (50-mile) radius.  T
mile) radius was selected because it was judged to encompass all of the impacts that may o
also is based on air impact modeling and socioeconomic impact analysis used throughout thi
Transportation impacts are assessed within 800 meters (0.5 miles) of transportation routes
transportation because impacts beyond this distance are negligible.  For transportation ac
kilometer (50-mile) radius was used. 
 
 
 

L-3.1 Methodology 

    Demographic maps were prepared using 1990 census data available from the U.S. Bureau o
Census.  Figures L-1 through L-10 and Figures L-11 through L-20 illustrate census tract di
both minority populations and low-income populations for areas surrounding the five naval 
five DOE sites being considered for the management of all or some portion of all DOE SNF r
These maps are based on an analysis of 1990 United States Bureau of the Census Tiger Line 
contain political boundaries and geographical features, and Summary Tape Files 3A (as proc
Environmental Protection Agency), which contain demographic information (USBC 1992).  Data
resolved to the census tract (see definition in Section 3.2) group level.   
    An 80-kilometer  (50-mile) radius circle appears on each map, defining a zone of poten
As discussed above, this zone of potential impact for low-income and minority communities 
that used for analysis performed in the EIS.  The circle has been indexed to the center lo
or existing major SNF management facilities at each site or a conservative location to ide
number of minority populations and low-income populations.   
 
 
 

L-3.2 Definitions 

    Definitions used to develop community characteristics are as follows:  
    Census tract:  An area defined for the purpose of monitoring census data that is usual
of between 2,500 and 8,000 persons, with 4000 persons being ideal. When first delineated, 
designed to be homogenous with respect to population  characteristics, economic status, an
conditions. Census tracts do not cross county boundaries. The spatial size of census tract
depending on the density of settlement.  Census tract boundaries are delineated with the i
maintained over a long period of time so that statistical comparisons can be made from cen
    Minority population:  A group of people and/or community experiencing common condition
    exposure or impact that consists of persons of the United States classified by the U. 



    Census as Negro/Black/African-American, Hispanic, Asian and Pacific Islander, American
    Eskimo, Aleut, and other nonwhite persons, based on self-classification by the people 
    the race with which they most closely identify.  For the purposes of analysis, minorit
    defined as those census tracts within the zone of impact for which the percent minorit
    exceeds the average of all census tracts within the zone of impact or where the percen
    population exceeds 50 percent of the spacial area for any given census tract. In the c
    dispersed populations, a minority population consists of a group that is greater than 
    minority. 
     
    Low-income population:  A group of people and/or community experiencing common conditi
    exposure or impact in which 25 percent or more of the population is characterized as l
    poverty (FR 1993)  The U.S. Bureau of Census characterizes persons in poverty as those
    income is less than a "statistical poverty threshold."  Table L-1 presents the U.S. Ce
    thresholds (USBC 1992)  used in this analysis. This threshold is a weighted average ba
    size and the age of the persons in the family. For instance, the 1990 census threshold
    four was a 1989 income of $12,674 .     
     
    Population Base:  For the purpose of this analysis, census tracts were included in the
    50 percent of the tract fell within the 80-kilometer  (50-mile) radius. 
     
__________________________________________________________________________________________
Table L-1.  Poverty thresholds in 1989 by size of family and number of related children un
                                                     
                        Weighted                          Related children under 18 years 
Size of family unit      average    ______________________________________________________
                        threshold  
                          ($)                                                             
                                     None   One    Two    Three    Four     Five     Six  
                                      ($)   ($)    ($)     ($)     ($)       ($)     ($)  
__________________________________________________________________________________________
One person (unrelated    6,310                    
individual) 
  Under 65 years         6,451      6,451       
  65 years and over      5,947      5,947       
Two persons              8,076                    
  Household under 65     8,343      8,303   8,547 
  years                                                                           
  Household 65 years     7,501      7,495   8,515                                         
Three persons            9,885      9,699   9,981   9,990   
Four persons            12,674     12,790  12,999  12,575  12,619                         
Five persons            14,990     15,424  15,648  15,169  14,796  14,572                 
Six persons             16,921     17,740  17,811  17,444  17,092  16,569   16,259        
Seven persons           19,162     20,412  20,540  20,101  19,794  19,224   18,558   17,82
Eight persons           21,328     22,830  23,031  22,617  22,253  21,738   21,084   20,40
Nine or more persons    25,480     27,463  27,596  27,229  26,921  26,415   25,719   25,08
__________________________________________________________________________________________
 
 
 

L-3.3 Distribution of Minority Populations Near Candidate Sites  

    The minority population characteristics within the 80-kilometer (50-mile) radius of ca
for the SNF and INEL EIS are presented in Tables L-2 and L-3.  Table L-2 lists the number 
individuals residing near the candidate sites for the management of DOE naval SNF.  Table 
number of minority individuals residing near the candidate sites for the management of  al
DOE SNF.  
    The racial and ethnic composition of the minority population residing near the candida
is predominantly African-American, with the exception of Pearl Harbor where the main ethni
Asian and Native Hawaiian. 
    The racial and ethnic composition of the minority population residing near the candida
management of all or some portion of DOE SNF is predominantly African-American at the Oak 
Reservation and Savannah River Site; Hispanic, American Indian, and Asian at the Idaho Nat



Engineering Laboratory; Hispanic and American Indian at the Hanford Site; and Hispanic and
American at the Nevada Test Site.   
__________________________________________________________________________________________
Table L-2.  Minority individuals residing near the candidate sites for the management of D
nuclear fuel only per the 1990 census. 
Candidate Site                 Number of census    Number of individuals   Number of minor
                               tracts considered   residing within 80 km   individuals wit
                                                   of site                 80 km of site  
__________________________________________________________________________________________
Kesselring Site                304                 1,148,924               65,590         
Norfolk Naval Shipyard         386                 1,631,671               534,585        
Puget Sound Naval Shipyard     643                 2,960,229               379,461        
Portsmouth Naval Shipyard      522                 2,412,691               121,516        
Pearl Harbor Naval Shipyard    200                 836,465                 571,482        
__________________________________________________________________________________________
__________________________________________________________________________________________
Table L-3.  Minority individuals residing near the candidate sites for the management of a
of DOE spent nuclear fuel per the 1990 census. 
Candidate Site                 Number of census    Number of individuals   Number of minor
                               tracts considered   residing within 80 km   individuals wit
                                                   of site                 80 km of site  
__________________________________________________________________________________________
Savannah River Site            147                 619,959                 233,955        
Oak Ridge Reservation          211                 867,231                 49,742         
Idaho National                 37                  172,366                 11,722         
Engineering Laboratory 
Hanford Site                   79                  370,807                 75,381         
Nevada Test Site               4                   11,918                  759            
__________________________________________________________________________________________
         The spatial distribution by census tract of the minority population within 80 kil
each candidate site is shown in Figures L-1 through L-10.  As indicated in the legend of e
tracts have been shaded according to the percentage of minority individuals within the are
noted that Bureau of Census tracts often extend into oceans, bays, and lakes to allow for 
individuals who reside on boats or offshore houses. This is especially noticeable in locat
for the management of DOE naval SNF, with the exception of the inland Kesselring Site.  Ce
have been removed from Puget Sound proper in Figures L-3 and L-13 to improve clarity. 
 
 
 

L-3.4 Distribution of Low-Income Individuals 

                  Near the Candidate Sites 
    The low-income population characteristics within the 80-kilometer  (50-mile) radius of
sites for the SNF and Idaho National Engineering Laboratory EIS are presented in Tables L-
L-4 lists the number of low-income individuals residing near the candidate sites  
__________________________________________________________________________________________
Table L-4.  Low-income individuals residing near the candidate sites for the management of
nuclear fuel only per the 1990 census. 
Candidate site                 Number of census    Number of individuals   Number of low-
                               tracts considered   within 80 km of site    income individu
                                                                           within 80 km of
__________________________________________________________________________________________
Kesselring Site                304                 1,148,924               101,424        
Norfolk Naval Shipyard         386                 1,631,671               179,336        
Puget Sound Naval Shipyard     643                 2,960,229               250,452        
Portsmouth Naval Shipyard      522                 2,412,691               175,830        
Pearl Harbor Naval Shipyard    200                 836,465                 60,093         
__________________________________________________________________________________________
__________________________________________________________________________________________
Table L-5.  Low-income individuals residing near the candidate sites for the management of
portion of DOE spent nuclear fuel per the 1990 census. 
Candidate site                 Number of census    Number of individuals   Number of low-



                               tracts considered   within 80 km of site    income individu
                                                                           within 80 km of
__________________________________________________________________________________________
Savannah River Site            147                 619,959                 107,764        
Oak Ridge Reservation          211                 867,231                 134,661        
Idaho National                 37                  172,366                 23,416         
Engineering Laboratory 
Hanford Site                   79                  370,807                 65,584         
Nevada Test Site               4                   11,918                  1,474          
__________________________________________________________________________________________
  Figure L-1.  Minority population distribution within 80 kilometers (50 miles) of the Kes
  Figure L-5.  Minority population distribution within 80 kilometers (50 miles) of the Pea
  Figure L-6.  Minority population distribution within 80 kilometers (50 miles) of the Sav
  Figure L-9.  Minority population distribution within 80 kilometers (50 miles) of the Han
candidate sites for the management of all or some portion of DOE SNF. 
         The spatial distribution by census tract of  low-income individuals residing with
miles) of each candidate site are shown in Figures L-11 to L-20. As indicated in the legen
census tracts have been shaded according to the percentage of  low-income population withi
 
 
 

L-3.5 Limitations of Demographic Data 

    As discussed in Section 5.8 of Volume 1 of this EIS, characterization of minority and 
populations residing within a geographical area is sensitive to the basic definitions and 
conducting the analysis to identify them.  Both the Interagency Working Group and DOE are 
preparing final guidelines for use in the evaluation of environmental justice.  In the abs
the definitions and approaches being used by and within Federal agencies could vary.  For 
and the Draft Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferatio
Concerning Foreign Research Reactor SNF (Draft FRR SNF EIS) present demographic characteri
obtained from the same U.S. Census Bureau database, but use different definitions and assu
    The differences in the definitions and assumptions between this EIS and the Draft FRR 
as follows: 
    1.   Although both these EISs use the same 1990 U.S. Census Bureau database, this EIS 
         data aggregated at the census tract level (2,500 to 8,000 persons), while the Dra
         EIS uses data aggregated at the block group level (250 to 550 housing units). 
          
    2.   In some cases, census blocks or tracts lie partly within the area being analyzed;
         within the 80-kilometer (50-mile) radius around a potential SNF management site. 
         the exact distribution of the populations within such blocks or tracts is not ava
         are insufficient to allow a precise count.  To address this situation, this EIS i
         income or minority population in its analyses if 50 percent or more of the tract 
         an 80 kilometer (50 mile) radius around the site being considered.  In similar si
         Draft FRR SNF EIS assumes that the general population and the minority population
         distributed uniformly throughout a block group, and includes the fraction of the 
         or minority population that corresponds to the fraction of the census block group
         falls within the 80-kilometer (50-mile) radius. 
          
  Figure L-11.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-13.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-14.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-15.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-16.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-17.  Low-income population distribution within 80 kilometers (50 miles) of the 
  Figure L-18.  Low-income population distribution within 80 kilometers (50 miles) of the 
 
 
 
 
 
Figure L-19.  Low-income population distribution within 80 kilometers (50 miles) of the Ha
         by the U.S. Census Bureau, based on the Consumer Price Index, and aggregated by t



         thresholds set forth by the U.S. Census Bureau (that is, a group of people and/or
         community experiencing common conditions of exposure or impact, in which 25 perce
         more of the population is characterized as living in poverty), a method used by t
         Environmental Protection Agency.  The Draft FRR SNF EIS uses the definition of lo
         income community, established by the U. S. Department of Housing and Urban 
         Development, as an area for which the median household income is 80 percent or be
         median household income for the metropolitan statistical area (urban) or county (
         Both definitions are permitted under the draft guidance developed by the Interage
         Working Group. 
          
    These different definitions and assumptions have resulted in differences in the charac
low-income and minority populations.  The two sets of data are summarized in Tables L-6 an
L-7, and the most significant differences are discussed below. 
    The minority populations identified are reasonably consistent between this EIS and the
SNF EIS, except for results obtained at the Nevada Test Site (the largest proportional dif
Hanford Site (the largest difference in numbers of individuals), as shown in Table L-6.  T
for both locations is due to the different aggregations of the demographic data used (cens
and the differences in the methods used to account for the populations of tracts or groups
within the area being analyzed, as discussed above.  For example, both sites are located i
populated regions so that census tracts surrounding the sites are relatively large in geog
addition, the outskirts of Las Vegas, Nevada, begin approximately 80 kilometers (50 miles)
Test Site, making the analysis particularly sensitive to differences in treatment of censu
groups that lie partly within a circle of  80-kilometer (50-mile) radius centered at that 
the zone of impact of the Nevada Test Site are restricted access and unpopulated lands. 
    As a result of the different definitions used for the identification of low-income pop
results of these analyses are markedly different, as shown in Table L-7.  Both sets of dat
reflect the fact that different definitions and assumptions can result in different charac
income populations. 
__________________________________________________________________________________________
Table L-6.  Comparison of the DOE Programmatic Spent Nuclear Fuel Management and Idaho Nat
Engineering Laboratory Environmental Restoration and Waste Management Programs Environment
Statement (SNF & INEL EIS) and the Draft Environmental Impact Statement on a Proposed Nucl
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (Dr
EIS) minority characterization results. 
                                                                                          
                  Total individuals residing within     Minority individuals residing  ind
                    with 80 kilometers (50 miles)       with 80 kilometers (50 miles)     
Candidate         ________________________________________________________________________
interim storage      SNF &          Draft FRR           SNF & INEL     Draft FRR        SN
site               INEL EIS          SNF EIS               EIS          SNF EIS           
__________________________________________________________________________________________
Hanford Site       370,807          383,934              75,381         95,042            
Idaho National                                                                          
Engineering                                                                       
Laboratory         172,366          176,311              11,722         15,449            
Savannah River                                                                            
Site               619,959          566,823             233,955        214,016            
Nevada Test Site    11,918           12,421                 759          2,005            
Oak Ridge                                                                         
Reservation        867,231          863,758              49,742         53,185            
__________________________________________________________________________________________
__________________________________________________________________________________________
Table L-7.  Comparison of the DOE Programmatic Spent Nuclear Fuel Management and Idaho Nat
Engineering Laboratory Environmental Restoration and Waste Management Programs Environment
Statement (SNF & INEL EIS) and the Draft Environmental Impact Statement on a Proposed Nucl
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (Dr
EIS) low-income characterization results. 
                                                                                          
                  Total individuals residing within     Minority individuals residing  ind
                    with 80 kilometers (50 miles)       with 80 kilometers (50 miles)     
Candidate         ________________________________________________________________________
site               INEL EIS          SNF EIS               EIS          SNF EIS           
                  (individuals)   (households)          (individuals)  (households)    (in
__________________________________________________________________________________________
Hanford Site       370,807          136,496               65,584         57,667           



Idaho National                                                           
Engineering          
Laboratory         172,366           55,109               23,416         22,452           
Savannah            
River Site         619,959          197,937              107,764         82,930           
Nevada Test        
Site                11,918            4,194                1,474          2,024           
Oak Ridge             
Reservation        867,231          335,589              134,661        147,537           
__________________________________________________________________________________________
 
 
 
 
 

L-4 ENVIRONMENTAL JUSTICE ASSESSMENT 

       
    This assessment of potential environmental justice impacts addresses activities associ
programmatic management of DOE SNF discussed in this EIS. 

L-4.1 Methodology and Definitions 

    Analysis of environmental justice concerns was based on a qualitative assessment of th
reported in Section 5 of Volume 1 of the EIS regarding the proposed action and its alterna
was performed to identify any disproportionately high and adverse human health or environm
minority populations or low-income populations surrounding each of the 10 candidate sites.
    For this assessment, the following definitions were used: 
    Disproportionately high and adverse human health effects:  Adverse health effects are 
    in risks and rates that could result in latent cancer fatalities, as well as other fat
    impacts to human health.  Disproportionately high and adverse human health effects occ
    risk or rate for a minority population or low-income population from exposure to an en
    hazard significantly exceeds the risk or rate to the general population and, where ava
    appropriate comparison group. 
     
    Disproportionately high and adverse environmental impacts:  An adverse environmental i
    is a deleterious environmental impact determined to be unacceptable or above generally
    norms.  A disproportionately high impact refers to an impact (or risk of an impact) in
    or minority community that significantly exceeds that on the larger community.  In ass
    and aesthetic environmental impacts, account shall be taken of impacts that uniquely a
    geographically dislocated or dispersed low-income or minority populations.    
     
    In this assessment, DOE reviewed the human health effects and environmental impacts as
with the siting of the alternatives analyzed in Volume 1 of this EIS.  This review include
arising under each of the major disciplines evaluated for the alternatives, including land
water resources, air resources, ecology, health and safety, facility operations, cultural 
transportation, which are the sciences pertinent to the identification of environmental im
Regarding health effects, both normal facility operations and accident conditions were exa
accident scenarios evaluated in terms of the risk to the public.  Likewise, the examinatio
included both normal and potential accident conditions for both truck and rail transportat
Special exposure pathways were evaluated with respect to subsistence consumption of fish, 
plants. 
 
 
 

L-4.2 Results 

    Potential radiological impacts because of both facility operations and reasonably fore
conditions are small for all management alternatives and potential sites considered in thi
number of potential fatalities due to both radiological and nonradiological exposures to t



transportation are small.  There is also little probability of adverse impacts because of 
consumption of fish, game, or native plants. 
 

L-4.2.1 Results of Environmental Justice Assessment Near the Alternative Sites 

Considered for the Management of Naval Spent Nuclear Fuel Only 
    The five sites evaluated for the management of  naval SNF only are specifically addres
Appendix D to Volume 1 of the EIS.  Additional environmental justice matters pertaining to
are included in Appendix D.  It should be noted that, with one exception, these five alter
considered for storage of naval SNF under the No Action and Decentralization alternatives.
exception is the partial examination of naval SNF at the Puget Sound Naval Shipyard under 
alternative 2B.  Under all other alternatives, these five sites would transport naval SNF 
the larger five DOE sites analyzed in this EIS, and evaluated from an environmental justic
Section L-4.2.2. 
 

L-4.2.1.1 Incident-Free Human Health Effects and Environmental Impacts. As 

discussed in Appendix D to Volume 1 of this EIS, the impacts on human health or the enviro
from operations associated with the management of  naval SNF at any of the five locations 
storage of naval SNF would be small under any of the alternatives considered.  This includ
incident-free transportation.  For example, it is unlikely that a single fatal cancer woul
naval SNF management activities under any alternative at any one of the five sites.  Also,
single fatal cancer would occur as a result of activities associated with naval SNF examin
alternative considered in the EIS.  In fact, naval SNF could be managed at any of the five
7,100 and 43,500 years (depending on the site) before a single fatal cancer would be expec
impacts as a result of incident-free operations present no significant risk and do not con
foreseeable adverse impact to the surrounding population, no disproportionately high and a
would be expected for any particular segment of the population, minority populations and l
populations included (see Tables L-2 and L-4). 
 

L-4.2.1.2 Human Health Effects and Environmental Impacts Because of Accidents.  

As discussed in Appendix D, the impacts on human health and the environment resulting from
facility or transportation accidents at any of the five locations limited to the storage o
small under any of the alternatives considered.  As explained in the EIS, the risk to the 
potential consequence of an accident multiplied by its probability of occurrence.  This ri
represents the expected impact to members of the public.  Based on this risk calculation, 
single fatal cancer would occur from reasonably foreseeable facility or transportation acc
naval SNF management activities under any of the alternatives.  Because the potential impa
an accident for any of the alternatives considered would present no significant risk and d
reasonably foreseeable adverse impact to the surrounding population, no disproportionately
effects would be expected for any particular segment of the population, minority populatio
populations included (see Tables L-2 and L-4). 
 

L-4.2.1.3 Effects of Natural Motive Forces. Impact analysis indicates that there would not be 

disproportionately high and adverse impacts on human health and the environment resulting 
prevailing winds or the direction of surface or subsurface water flow.  This is true for s
the effects of routine operations on air and water quality are so small.  It is also true 
because the consequences of any accident, however unlikely its chance of occurrence, would
random conditions at the time it occurred.  The wind conditions at the Pearl Harbor Naval 
variable, but the predominant wind direction is toward the southwest, away from land and r
The wind directions at the other four sites are highly variable with no strongly dominant 
 

L-4.2.1.4 Effects on Subsistence Consumption of Fish and Wildlife. Available data do 

not show potential for disproportionately high and adverse impacts to minority and low-inc



related to subsistence consumption of fish and wildlife in the vicinity of these five site
Environmental monitoring in the vicinity of these relatively small and restricted sites ha
difference in the amounts of radionuclides present in the environment from levels in simil
respective regions. 
 

L-4.2.2 Results of Environmental Justice Assessment Near the Alternative Sites 

Considered for the Management of All or Some Portion of DOE Spent Nuclear Fuel 
    The five sites evaluated for the management of all or some portion of DOE SNF are spec
addressed in Appendices A (Hanford Site), B (Idaho National Engineering Laboratory), C (Sa
Site), and F (Nevada Test Site and the Oak Ridge Reservation) to Volume 1 of the EIS.  It 
that these five alternative sites are considered for the management of DOE SNF under all a
analyzed in this EIS.  The one exception is the Nevada Test Site, which is not considered 
Decentralization, and 1992/1993 Planning Basis alternatives because no SNF is currently ma
site.   
 

L-4.2.2.1 Facility Operations. This EIS considers the impacts from the operations of both 

existing and new facilities on a site-by-site basis as appropriate for programmatic decisi
specific implementation of the programmatic strategy for the management of SNF for the 40-
period between 1995 and 2035 will be subject to additional National Environmental Policy A
appropriate on a case-by-case basis.  Both incident-free operations and reasonably foresee
analyzed in terms of risk to both workers and the public.  The potential impacts calculate
free operations and the risk of reasonably foreseeable accidents present no significant ri
constitute a reasonably foreseeable adverse impact to the surrounding population as discus
Therefore, no disproportionately high and adverse effects would be expected for any partic
population, minority populations and low-income populations included. 
 

L-4.2.2.1.1 Incident-Free Operations-In Table K-2 of Volume 1 of this EIS, it is 

shown that under all the alternatives, the estimated number of latent cancer fatalities fr
operation of DOE SNF management facilities would range from approximately zero to about tw
cancer fatalities over the 40 year period, or about 0.05 latent cancer fatalities per year
disproportionately high and adverse effects would be expected for any particular segment o
minority populations and low-income populations included (see Tables L-3 and L-5).  
 

L-4.2.2.1.2 Reasonably Foreseeable Accidents-As explained in Section 5.1.1.4 of 

this EIS, the risk to the public is defined as the potential consequence multiplied by the
occurrence.  This risk calculation represents the expected impact to members of the public
risk of latent cancer fatalities associated with reasonably foreseeable facility accidents
alternatives.  The evaluated facility accident with the highest risk (breach of a fuel ass
Centralization alternative at the Savannah River Site) would result in an estimated 0.0072
fatality per year, which equates to one fatal cancer in 140 years of operation.  Impacts f
consequence, low-probability accident scenarios would be adverse should they occur; howeve
specific population locations would be subject to meteorological conditions on the day of 
Whether or not such impacts would have disproportionately high and adverse effects with re
particular segment of the population, minority and low-income populations included, would 
natural motive forces, including random meteorological factors (see Tables L-3 and L-5). 
 

L-4.2.2.1.3 Natural Motive Forces-Offsite health effect impacts from operations and 

reasonably foreseeable accidents are propagated by natural motive forces such as meteorolo
and water pathways, both surface and subsurface.  Impacts because of incident-free operati
by prevailing patterns in these natural motive forces, whereas the impacts of an accident,
would be random based on the meteorological conditions at the time of and following occurr
following conditions are prevalent at each of the five large DOE sites under consideration



        Prevailing winds for the Idaho National Engineering Laboratory are primarily from 
         southwest, although winds at the Test Area North are frequently from the north an
         northeast.  Local rivers and streams drain mountain watersheds to the north and w
         Idaho National Engineering Laboratory, but most surface water is diverted for irr
         before it reaches the site boundaries. Groundwater in the underlying Snake River 
         Aquifer generally flows to the south and southwest (see Figures L-8 and L-18). 
          
        Prevailing wind conditions at the Savannah River Site are from the northeast and w
         southwest.  Both onsite surface streams and groundwater aquifers generally drain 
         southwesterly direction, toward the Savannah River, which flows southeast to Sava
         Georgia (see Figures L-6 and L-16). 
          
        The prevailing wind direction at the Oak Ridge Reservation is from the southwest, 
         secondary pattern from the northeast during the winter, spring, and summer months
         situation is reversed in the fall.  Surface and shallow subsurface water in an ar
         to the potential siting of SNF management facilities would flow south into Grassy
         then to the Clinch River.  The Clinch River flows southwest and west around the r
         and subsequently to the Tennessee River.  Deeper groundwater tends to remain rela
         stationary because of  high retention times (see Figures L-7 and L-17). 
          
        Prevailing winds at the Nevada Test Site are from the south during the summer and 
         during the winter.  Surface topography usually results in a wind reversal from th
         the day to the north during the night.  Almost all surface water is transient and
         nature.  In an area susceptible to the siting of SNF management facilities, surfa
         would flow east towards Frenchman Lake, where it would be lost by evaporation or 
         to the local groundwater system which discharges to the southwest.  Water dischar
         beneath the site would likely either evaporate or remain indefinitely because of 
         depth of the groundwater at the site (see Figures L-10 and L-20). 
          
        Prevailing winds at the area of interest on the Hanford Site are from the northeas
         months of the year, with the second predominant pattern occurring from the southw
         primarily during the spring and fall.  Roughly two-thirds of any surface water ru
         drain to the Columbia River, with the rest draining to the Yakima River and joini
         Colombia River below the Hanford Site.  Groundwater systems underlying the Hanfor
         tend to flow toward the Columbia River in a southeast and northeast direction (se
         L-9 and L-19). 
          
    As indicated in Appendix K of this EIS, the risk of impacts from incident-free routine
from reasonably foreseeable accidents is so small that the propagation by motive forces is
consequence. 
 

L-4.2.2.2 Transportation. Transportation corridors associated with shipment of SNF 

management by either truck or rail can be classified as roughly 80 percent rural, 17 perce
percent urban.  Specific details of mileage and percentages by route are contained in Tabl
 
to Volume 1 of the EIS. 
 

L-4.2.2.2.1 Incident-Free Transportation-For incident-free transportation, the total 

number of potential fatalities would be the sum of the health effects because of exposure 
vehicular emissions. The total number of shipments over the 40-year period would vary from
during the transition period for naval SNF under the No Action alternative to about 7,400 
DOE's SNF were managed at the Nevada Test Site under the Centralization alternative.  The 
alternative would result in a total of approximately 3,700 shipments among the sites.  The
latent cancer fatalities resulting from incident-free transportation is less than two unde
shipment (Centralization) alternative, while the preferred alternative results in less tha
 

L-4.2.2.2.2 Transportation Accidents-It is worth noting that the risk of fatalities



associated with vehicular accidents during the transport of SNF is higher than the risk of
radiation exposure because of  such accidents, although both are very small.  Also, the ri
radiation because of  transportation accidents is even less than the small risk associated
accidents.  The reasonably foreseeable transportation accident scenario with the largest c
rail shipment accident occurring in an suburban area) would lead to 55 latent cancer fatal
probability of this scenario occurring is about 1 in 10 million.  The overall risk (probab
consequence) of all accidents analyzed, including the above scenario, over the total 40-ye
analyzed is much less than one fatality.  Over this 40-year timeframe, up to two fatalitie
vehicular traffic accidents themselves without any radiological releases.  When and where 
occurred, if one in fact occurred, would be completely random with respect to the immediat
population, as well as the motive forces that could propagate the impacts during the timef
Although adverse impacts could occur in the unlikely event of a high-consequence accident,
disproportionality with respect to any population, minority and low-income populations inc
the randomness of the combination of factors that can produce such impacts. 
 

L-4.2.2.3 Subsistence Consumption of Fish, Wildlife, or Native Plants. The 

calculations in this EIS estimate dose and risk from ingestion of radioactive materials ba
agricultural data and assume a typical dietary pattern.  Subsistence consumption of fish, 
plant species is not explicitly addressed in these analyses. However, the calculations in 
several conservative assumptions that bound the potential for ingestion of radioactivity t
exposure pathways.  In particular, these calculations assume that a very high proportion o
on locally grown produce and locally grazed livestock, both of which are produced at locat
the highest calculated concentrations of radioactivity.  Nevertheless, there may be some d
the uptakes of grazed livestock and free-ranging game.  No human populations in the immedi
the any of the five DOE sites are known to subsist entirely on locally harvested fish or w
usually allowed on DOE sites, but some hunting is allowed under controlled conditions. 
    Game species, locally grazed livestock, fish, locally grown foodstuffs, and native pla
sites are routinely sampled for radionuclides.  Concentrations of radionuclides in samples
small, and are seldom elevated above those observed at locations distant from these sites 
source of non-natural radionuclides is very small amounts of residual global fallout from 
weapons tests.  Data from monitoring programs are reported annually in site-specific envir
    If SNF management activities were to increase wildlife losses because of vehicle colli
game, there might be a disproportionate impact to minority or low-income communities that 
hunted game.  However, the maximum potential increases in shipments of SNF would be small 
current rail and highway traffic, so the overall impact to wildlife would be small.  Poten
measures for any resulting adverse impact to low-income or minority populations include di
deceased animals to hunters in the vicinity known to partially subsist on game, controllin
or relocating game if necessary. 
 

L-4.2.2.4 Other Considerations. In addition to the above, reviews of other technical disciplines 

pursuant to the methodology in Section 4.1 did not indicate any significant adverse impact
use, socioeconomics, water and air resources, ecology, cultural resources, or cumulative i
no disproportionately high and adverse impacts were identified for any segment of the popu
particular interest are the following:   
 

L-4.2.2.4.1 Socioeconomics-Depending upon the various alternative evaluated, the 

total labor force involved in SNF management could decrease by up to 180 jobs or increase 
2,100 jobs averaged over the 10-year implementation period between 1995 and 2005.  Affirma
programs would distribute such effects proportionately among workers, whereas coordination
activities with local communities would be intended to avoid placing undue burdens on loca
resources.  DOE may also provide support to local agencies if necessary to mitigate locali
 

L-4.2.2.4.2 Land Use, Ecology, and Cultural Resources-None of the alternatives 

would have a significant adverse impact on land use, ecology, and cultural resources becau
amount of previously undisturbed land which would be needed for use onsite (no offsite lan



and mitigative programs already in place.  These programs include working closely under ag
State Historical Preservation Officers and Tribal governments regarding preservation of hi
resources.  Consultations with Tribal governments have expanded the DOE's awareness of Tri
and values with respect to nature, religion, and the land, and are designed to avoid or re
as possible.  If avoidance were not possible, data recovery (such as archiving artifacts) 
measures may be developed in consultation with affected  Tribes and the respective State H
Preservation Officer, as appropriate.  Similarly, the DOE is aware of sensitive ecological
avoids wetlands and endangered plant or animal specie habitats.  Disturbance of certain ec
(which are not federally listed as threatened or endangered) is possible, but not likely. 
foreseen environmental impacts, if any, to land use, ecological resources, or cultural res
be small under any of the alternatives. 
 

L-4.2.2.4.3 Cumulative Impacts-Based on the analysis of the impacts for each of the 

disciplines analyzed in this EIS, along with the impact of other past, present, and reason
future activities at each of the alternative sites, no reasonably foreseeable cumulative a
expected to the surrounding populations, minority populations and low-income populations i
Tables L-2 through L-5). 
 

L-4.2.2.5 Impacts Because of Perception. Potential adverse impacts may result from the 

public's perception of risk associated with nuclear industry activities in general and DOE
particular.  For example, a SNF management facility has the potential to increase awarenes
industry, leading to concerns of potential adverse effects to the conduct of local commerc
tourism, agriculture, or the like.  From both a National Environmental Policy Act and an e
justice perspective, both the character and substance of these potential impacts is not di
it is not possible to identify any quantifiably adverse or disproportionately high distrib
such perceived risk.  
    In order to better understand and help mitigate unfounded perceptions, the DOE is work
enhance the general population's understanding of the potential impacts of DOE programs in
proposed action in particular, with emphasis on minority populations, low-income groups, a
governments.  
 

L-4.2.3 Perspective 

    To place the impacts in perspective with respect to risks encountered in everyday life
were approximately 510,000 cancer deaths in the United States population, of which about 6
among the nonwhite population.  This equates to an average of roughly 1,132 cancer fatalit
would affect minority populations) in an area comparable to that included in the 80 kilome
around any of the sites considered in this EIS.  Additionally, in 1992, there were about 4
fatalities in the United States, of which about 7,400 were among the non-white population.
an average of roughly 89 traffic fatalities (of which 16 would affect minority populations
comparable to that included in the 80-kilometer (50-mile) radius around any of these sites
of additional fatalities provided in Sections L-4.2.1, L-4.2.2.1.2, and  L-4.2.2.2.2, the 
population because of DOE SNF management activities would not appreciably increase this to
impacts were associated with minority or low-income populations. 
 
 
 
 
 

L-5 CONCLUSIONS 

    The overall review indicated that the potential impacts calculated for each discipline
the alternative sites considered for the management of all or some portion of DOE SNF (or 
present no significant risk and do not constitute a reasonably foreseeable adverse impact 
population.  Therefore, the impacts of the programmatic management of DOE SNF under all al



evaluated in this EIS do not constitute a disproportionately high and adverse impact on an
segment of the population, minorities or low-income communities included, and thus do not 
environmental justice concern.  
    The approach to evaluating environmental justice used in this EIS may differ from futu
issued by the Interagency Working Group or the DOE.  Nevertheless, as demonstrated by the 
approaches discussed in Section L-3.5, the conclusions are not expected to change because 
resulting from the proposed action under all alternatives present no significant risk to t
populations.  As a result, no disproportionately high and adverse effects would be expecte
segment of the populations, including minority populations and low-income populations. 
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Volume 2 Summary 

Reader's Guide 
The U.S. Department of Energy's (DOE's) Environmental Impact Statement (EIS) for Programma
Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental Restoratio
Management Programs [DOE/EIS- 0203-F] is divided into three volumes: 
     - Volume 1, DOE Programmatic 
       Spent Nuclear Fuel 
       Management 
     - Volume 2, Idaho National 
       Engineering Laboratory 
       Environmental Restoration and 
       Waste Management Programs 
       (including site-specific spent 
       nuclear fuel management) 
     - Volume 3, Comment Response 
       Document. 
Volume 1 comprises five primary sections and ten key appendices. The five primary sections
introduction and overview to DOE's spent nuclear fuel management program throughout the na
purpose and need for action to manage spent nuclear fuel, (c) management alternatives that
consideration, (d) the affected environment, and (e) potential environmental consequences 
be caused by the implementation of each alternative. The information contained in these se
part, upon more detailed information and analyses in the ten key appendices. These appendi
the site-specific spent nuclear fuel management programs at three primary DOE facilities a
sites, the naval spent nuclear fuel management program, offsite transportation of spent nu
environmental consequences data, and environmental justice considerations. Two additional 
glossary and a list of acronyms and abbreviations. Volume 2 is similarly constructed. Five
primary sections are presented that provide (a) the purpose and need for an integrated 10-
restoration, waste management, and spent nuclear fuel management program at the Idaho Nati
Engineering Laboratory, (b) background, (c) management alternatives under consideration, 
(d) the affected environment, and (e) potential environmental consequences that may be ass
with the implementation of each alternative. The information presented in these sections r
part, upon four key appendices, which include a basic description of radioactivity and tox
(chemical effects), agency consultation letters, detailed project summaries, and technical
methodologies and key data. Two additional appendices include a glossary and a list of acr
abbreviations. Volumes 1 and 2 provide an index as well as a list of references to 
enable the reader to further review and research selected topics. DOE has established read
rooms and information locations across  the United States where these references may eithe
reviewed or obtained for review through interlibrary loan, The addresses, phone numbers, a
hours of operation for these reading rooms and information locations are provided at the e
Summary. A line in the margin in Volumes 1 and 2 indicates a change since the 
Draft EIS. Volume 3 comprises a primary section, called Comment Summaries 
and Responses, and three appendices. In the primary section individual public comments are
summarized, grouped with others that are similar and organized into topical sections, call
appendices are designed to aid the reader in locating specific comment summaries and respo
is an alphabetical list of cornmentors, showing for each the assodated comment document nu
response section number(s). Appendix B is a numerically ordered list of comment document n
associated commentors and response section numbers, and Appendix C provides a correlation 
section numbers to comment document numbers.To find a response to comment(s), the reader s
 1.  Turn to Appendix A in Volume 3 and find the name (or organization or agency). 
     and note the comment document number(s) assigned to hislher comments. 
 2.  In the same entry, find the response section number(s) where the responses to 
     the comments are located. 
 3.  Turn to the Table of Contents in Volume 3 under the heading Comment 
     Summaries and Responses, where response section numbers are listed in 
     numerical order, to find the page on which the response section number(s) 
     that apply to the comment(s) appear. 
 4.  Turn to the appropriate page(s) to find a response to a summary of the comment. 
A copy of the actual comments (rather than the comment summaries found in 
Volume 3 of the EIS) can be tound along with the EIS in the public reading rooms 
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listed at the end of this summary 
 1. The first alphabetical entrant, Dinah Abbott, has been assigned comment  
 document number 615. 
 2. Ms. Abbott`s first entry is for response number 01.01.01.01(005); four other 
 response numbers are applicable to her comments.   
 3. The first entry is in Section 1.1.1.1, entitled "Action alternatives" under 
 Specific Preferences for SNF Management Alternatives. 
 4. Section 1.1.1.1 begins on page 1-1. The selected entry for Ms. Abbott is  
      Respnse 005 in that section and is located on page 1-2. 
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#Relationship Between Volumes 1 and 2 
   DOE is currently in the process of making two important sets of decisions. The first in
programmatic (DOE-wide) decisions regarding DOE's future spent nuclear fuel management (ad
1 of the EIS). The second involves site- specific decisions regarding the future direction
and waste management programs, which include spent nuclear fuel, at the Idaho National Eng
(addressed in Volume 2 of this EIS). DOE's programmatic decisions regarding spent nuclear 
Idaho National Engineering Laboratory- specific decisions about spent nuclear fuel. Theref
components of the Idaho National Engineering Laboratory-specific  alternatives have been c
bear a relationship to those of  Volume 1. 
   Volume 1-Programmatic Spent 
     Nuclear Fuel Management 
     Alternatives - Summary 
No Action 
 Take minimum actions required for safe  and secure management of spent nuclear  fuel at, 
 current storage location. Decentralization  Store most spent nuclear fuel at or close 
 to the generation site or current storage  location, with limited shipments to DOE  facil
1992/1993 Planning Basis  Transport and store newly generated  spent nuclear fuel at the I



 Engineering Laboratory or Savannah  River Site. Consolidate some existing  fuels at the I
 Laboratory or the Savannah River Site. Regionalizatlon  Distribute existing and projected
 nuclear fuel among DOE sites based  primarily on fuel type (Preferred   Alternative) or o
Centralization  Manage all existing and projected spent  nuclear fuel inventories from DOE
 the Navy at one site until ultimate  disposition.  
     Volume 2-Idaho National   Engineering Laboratory Spent      Nuclear Fuel Management 
     Alternatives - Summary No Action  Phase out inspection of naval spent 
  nuclear fuel. Close Expended Core   Facility.  Receive no non-naval spent nuclear 
  fuel.  Phase out Idaho Chemical   Processing Plant-603 storage pools. 
Ten-Year Plan and Preferred Alternative (for spent nuclear fuel)  Examine and store naval 
  nuclear fuel.  Receive additional offsite spent   nuclear fuel. 
 Transfer aluminum-clad spent nuclear   fuel to Savannah River Site.  Phase out Idaho Chem
  Processing Plant-603 storage pools.  Expand storage capacity in existing   Idaho Chemica
  pools. . Phase in dry storage.  Demonstrate electrometallurgical 
  process. Minimum Treatment, Storage, and Disposal 
 Phase out inspection of naval spent   nuclear fuel. Close Expended Core   Facility. 
  Transport all spent nuclear tue to   another DOE site.  Phase out spent nuclear fuel han
  facilities.  Demonstrate electrometallurgical   process. 
Maximum Treatment, Storage, and Disposal  Examine and store naval spent 
  nuclear fuel.  Receive DOE-wide spent nuclear fuel  Phase out idaho Chemical 
  Processing Plant-SOS storage pools.  Expand storage capacity in existing   Idaho Chemica
  pools.  Phase in expanded dry storage.  Demonstrate electrometallurgical 
  process.  Phase in spent nuclear fuel   stabilization. 
 Comments and Responses   During the public comment 
period for the Draft EIS, more than 1,430 individuals, agencies, and organizations provide
comments. Comments were received from all affected DOE and shipyard communities. Most citi
organizations expressed broad opinions, especially on siting and transportation options, a
recommended new or enhanced alternatives or additional sites, or commented on the National
Environmental Policy Act process. Many commentors used this opportunity to comment on 
legislation, policies, or federal programs not specifically related to the EIS. Some quest
commented on the laws and regulations applicable to DOE's mission, DOE interim spent nucle
fuel management, or environmental restoration and waste management at the Idaho National E
Laboratory. Many commentors expressed strongly held opinions about the EIS, DOE, and 
the Navy and/or the alternatives. Some commentors expressed the opinion that DOE does not 
public comments and that some comments will be given more weight than others. Others state
driven commentors should be ignored, and decisions should be based on good science. 
Recurring and controversial issues raised during the public comment period included commen
and Navy credibility; the apparent lack of a clear path forward with respect to ultimate d
spent nuclear fuel and nuclear waste; continued generation of spent nuclear fuel; cost of 
and risk to, the public; transportation of spent nuclear fuel and waste; impacts of accide
risk on local economies and the quality of life; other issues of local interest: and U.S. 
energy, and foreign policies. Public comments were considered by the DOE and Navy and resu
changes to the Draft EIS and in the preparation of the Comment Response Document, Volume 3
In general, public comments, coupled with consultations with commenting agencies and state
governments, resulted in additional analyses, clarifying or correcting facts, or expanded 
technical areas. where appropriate, Volume 3 provides an explanation of why certain commen
warrant further change to the EIS. Both volumes of the Final EIS identify DOE's preferred 
Regionalization by fuel type (Alternative 4A) for managing spent nuclear fuel, and a hybri
that is the Ten-Year Plan (Alternative B) enhanced to include elements of other alternativ
National Engineering Laboratory. The DOE's preferred alternatives are consistent with the 
alternative identified in the draft EIS to continue to conduct refueling and defueling of 
and prototypes, and to transport spent nuclear fuel to the Idaho National Engineering Labo
examination and interim storage, using the same practices as in the past. Identification o
alternatives was based on consideration of environmental impacts, public issues and concer
regulatory compliance, the DOE's and Navy's spent nuclear fuel missions, national security
and DOE policy. As committed to in the Draft EIS, the evaluation and discussion of 
environmental justice has been expanded to both Volumes 1 and 2 of the Final EIS. Mowever 
is consistent with draft interagency definitions at the time of its preparation and reflec
comments received regarding environmental justice. Consultation with commenting Native Ame
Tribes is reflected in the environmental justice analysis, as well as in various sections 
appropriate. In response to concerns raised by public comments regarding the 
technical analysis, seismic and water resource discussions and analyses were reviewed, cla
enhanced for all alternative sites, and current data and analyses were added to Volumes 1 
In Volume 1, a discussion of potential accidents caused by a common initiator was added. T
stabilizing some of DOE's Spent nuclear fuel (specifically Hanford site production reactor



it at available facilities located overseas was added, thus expanding processing options d
EIS. An analysis of barge transportation was added to the EIS, addressing the option of tr
production-reactor fuel to a shipping point for overseas processing and supporting the tra
Brookhaven National Laboratory Spent nuclear fuel to another site, as appropriate. In addi
of shipboard fires was added, primarily in response to comments related to receiving spent
of U.S. origin from foreign research reactors. In response to public comments, the 
results of a separate evaluation of the various alternatives' costs were summarized in the
evaluation was performed independently of the EIS for purposes broader than those analyzed
EIS. The discussion of the option of leaving Fort St. Vrain spent nuclear fuel in 
Colorado has been expanded, specifically with respect to contractual commitments versus pr
benefits. Other enhancements include clarification that potential shipment of 
spent nuclear fuel of U.S. origin from foreign research reactors consists of approximately
metal. As a result of public comments, Volume 1 was enhanced to include a description that
relationship between other DOE NEPA reviews related to spent nuclear fuel and this EIS. Th
explains the interrelationship of these actions in response to comments about segrnentatio
regard, the relationship between the EIS and Spent Fuel Vulnerability Action Plans was cla
With regard to naval spent nuclear fuel, enhancements to Appendix D (Naval Spent Nuclear F
Management) include providing additional information in the following areas: importance of
spent nuclear fuel examination, impacts of not refueling or defueling nuclear-powered vess
why storage and processing of naval spent nuclear fuel in foreign facilities were not eval
environmental justice considerations, the transition period required to implement naval sp
alternatives, potential accident scenarios at naval shipyards, and uncertainties in calcul
environmental impacts. In Volume 2, the air quality analysis was revised to upgrade the 
information on existing baseline conditions. The analysis compared impacts of each alterna
Prevention of Significant Deterioration increment limits. The Waste Experimental Reduction
Facility project summary was enhanced with respect to related operation and combustion str
The EIS was also revised to reflect employment projections resulting from the Idaho Nation
Laboratory contractor consolidation.  Volume 2- INEL Environmental Restoration and Waste M
 Overview  
The Idaho National Engineering Laboratory's mission is to develop, demonstrate, and deploy
engineering technologies and systems to improve national competitiveness and security, to 
use of energy more efficient, and to improve the quality of life and the     environment. 
The environmental restoration program includes activities to assess and clean up  
mactive Idaho National Engineering Laboratory operations, including waste sites where ther
suspected releases of harmful substances into the environment, and to safely manage contam
surplus nuclear facilities. Waste management program activities are designed to protect Id
Engineering Laboratory employees, the public, and the environment in the design, construct
and operation of treatment, storage, and disposal facilities in a   cost effective, enviro
regulatory compliant, and publicly acceptable manner. 
 
Figure. The Idaho National Engineering Laboratory is located in southeastern Idaho. What A
Environmental Restoration: The cleanup and restoration of sites and 
decontamination and decommissioning of facilities contaminated with radioactive and/ 
or hazardous substances during past production, accidental releases, or disposal 
activities. 
Waste Management: The planning, coordination, and direction of those functions 
related to generation, minimization, handling, treatment, storage, transportation, and 
disposal of waste, as well as associated surveillance and maintenance activities. 
Spent nuclear fuel management at the Idaho National Engineering Laboratory 
includes (a) accepting and examining shipments from generators or from other 
storage sites, (b) setting standards and approving methods for storing spent nuclear 
fuel and preparing (stabilizing) it for such storage, (c) constructing and operating 
facilities for stabilization, plus interim storage, (d) consolidating storage and retiring
outdated storage facilities, and (e) developing criteria and technologies for ultimate 
disposition of spent nuclear fuel (or its components). DOE is developing spent 
nuclear fuel management plans for a 4O-year timeframe that are anticipated to be 
sufficient to cover the period during which ultimate disposition will be established and 
implemented for DOE's spent nuclear fuel. 
 
Figure. Calcination is one form of waste management. Waste Management, Environmental Resto
and Technology Development at the INEL 
 
Waste Management 
Waste management includes minimization, characterization, treatment, storage, and disposal
waste generated from ongoing Idaho National Engineering Laboratory activities and from the



Restoration Program at nine ma)or facility areas. The Waste Management Program ensures 
that current and future waste management practices minimize any additional adverse environ
impacts accomplished through such practices as waste reduction and recycling and such trea
reduction and waste separation techniques. Table 1 summarizes theprimary functions of each
 
Environmental Restoration The Idaho National Engineering Laboratory Environmental Restorat
Program addresses contamination resulting from the past 50 years of operations. The goals 
Environmental Restoration Program are to clean up past environmental contamination and to 
and decommission facilities that are no longer needed (surplus). The cleanup program is co
Facility Agreement and Consent Order, entered into by the DOE, the U.S. Environmental Prot
the State of Idaho, in accordance with the Comprehensive Environmental Response, Compensat
Liability Act of 1980, as amended. Since 1986, about 500 suspected release sites have been
identified for investigation. Potential release sites were grouped together for efficiency
10 areas called Waste Area Groups. Nine of the groups are roughly equivalent to the major 
Engineering Laboratory.  Waste Area Group 10 includes a site-wide area  associated with th
River Plain Aquifer and surface and subsurface areas that are not addressed by the other n
Area Groups. Of the approximately 500 sites, over 270 have been proposed or designated as 
no further action. Sources of contamination include spills, abandoned tanks, septic 
systems, percolation ponds, landfills, and injection wells. Contaminated sites range in si
facilities such as the pits and trenches at the Radioactive Waste Management Complex to sm
where minor spills have occurred. Environmental restoration also involves safely managing
contaminated surplus nuclear facilities until they are decontaminated for reuse or are 
decommissioned.  
 
Table 1. Function of major facility areas at the Idaho National Engineering Laboratory. Sp
Since the 1950s, spent nuclear fuel removed from nuclear-powered naval vessels and naval r
has been transported to the Naval  Reactors Facility located at the Idaho National Enginee
Spent nuclear fuel has also been  recieved from university, commercial, industrial, DOE, a
Government and foreign reactors. Spent nuclear fuel continues to be  generated at the Idah
Engineering Laboratory by reactor operations. Naval spent nuclear fuel, currently examined
Reactors Facility, is transferred to the  Idaho Chemical Processing Plant for  storage at 
heavy metal per year. Spent nuclear fuel is stored at a number of site areas in various dr
facilities awaiting ultimate  disposition. 
 
Figure. Major facility areas located at the Idaho National Engineering Laboratory.   
 
Technology Development Technology development supports  the Environmental Restoration, Was
Management, and Spent Nuclear Fuel Programs by designing and testing potential technical s
specific problems. Broad program  areas include research, development, demonstration, test
evaluation; technology integration; development of safe and efficient  packaging systems; 
response management; education; and Laboratory analysis. Types of  current technology deve
activities include minimizing waste; testing cleanup technologies; evaluationg and testing
treat calcined, sodium-bearing, and high-level wastes; and designing  sensors and other en
monitoring equipment and systems. An example of research activity  includes investigating 
technologies to prepare fuel for ultimate disposition. 
 
Figure Dry storage of spent nuclear fuel.  
Waste at the Idaho National Engineering Laboratory 
Alpha Low-Level Waste: Waste that was previously classified as transuranic waste but has a
transuranic concentration lower than the currently established limit for transuranic waste
Alpha low-level waste requires additional controls and special handling (relative to low-l
This waste stream cannot be accepted for onsite disposal under the current waste acceptanc
critieria; therefore, it is special-case waste. 
Greater-Than-Class-C Waste: Low-level radioactive waste that is generated by the commercia
and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class C low-l
as specified in Title 10 Code of Federal Regulations Part 61. DOE is responsible for the d
of Greater-Than-Class-C wastes from DOE non-defense programs. 
Hazardous Waste: Under the Resource Conservation and Recovery Act, a solid waste, or combi
of solid wastes, which because of its quantity, concentration, or physical, chemical,  
or infectious characteristics may (a) cause, or significantly contribute to, an increase i
irreversible, or incapacitating reversible, illness; or (b) pose a substantial present or 
hazard to human health or the environment when improperly treated, stored, transported, di
or otherwise managed. Source, special nuclear material, and byproduct material, as defined
Atomic Energy Act, are specifically excluded from the definition of solid waste. 
High-Level Waste: The highly radioactive waste material that results from the reprocessing



nuclear fuel, including liquid waste produced directly from reprocessing and any solid was
from the liquid that contains a combination of transuranic and fission product nuclides in
that require permanent isolation. High-level waste may include other highly radioactive ma
the U.S. Nuclear Regulatory Commission, consistent with existing law, determines by rule r
permanent isolation. 
Low-Level Waste: Waste that contains radioactivity and is not classified as high-level was
waste, or spent nuclear fuel. Test specimens of fissionable material irradiated for resear
development only, and not for the production of power or plutonium, may be classified as l
provided the concentration of transuranic elements is less than 100 nanocuries per gram of
Mixed Waste: Waste that contains both hazardous waste under the Resource Conservation adn 
source, special nuclear, or byproduct material subject to the Atomic Energy Act. 
Special-Case Waste: Waste that is owned or generated by DOE that does not fit into typical
plans developed for the major radioactive waste types. 
Transuranic Waste: Waste containing more than 100 nanocuries of alpha-emitting transuranic
per gram of waste, with half-lives greater than 20 years, except for (a) high-level radioa
(b) waste that the DOE has determined, with the concurrence of the Administrator of the U.
Environmental Protection Agency, does not need the degree of isolation required by Title 4
Federal Regulations Part 191, and (c) waste that the U.S. Nuclear Regulatory Commission ha
for disposal on a case-by-case basis in accordance with Title 10 Code of Federal Regulatio
 
Purpose and Need for Future Environmental Restoration and Waste Management 
    DOE is responsible by law for spent nuclear fuel management, waste management, and env
restoration at the Idaho National  Engineering Laboratory in southeastern  Idaho. Under th
1954, DOE is responsible for managing  certain spent nuclear fuels. DOE also is responsibl
wastes ans controlling hazardous  substances in a manner that protects human health and th
under the Comprehensive  Environmental Response, Compensation, and Liability Act of  
1980, as amended; the Resource  Conservation and Recovery Act of 1976; the Federal Facilit
1992; and other laws. DOE is  committed to comply with these and all other applicable fede
and regulations, DOE orders, and interagency agreements governing  spent nuclear fuel, env
restoration, and waste management. Over the past 50 years, DOE activities  have resulted i
spent nuclear fuel; waste requiring  cleanup. To better fulfill  its responsibilities, DOE
develop and implement a program for spent nuclear fuel management, environmental restorati
waste management at the Idaho National Engineering Laboratory. To establish an effective p
the foreseeable future (focused on  the next 10 years), DOE needs to make site-specific de
would accomplish three major goals: (a) support research and development missions at the I
National Engineering Laboratory; (b)comply with legal requirements governing Spent nuclear
management, environmental restoration, and waste management, and (c) manage Spent nuclear 
treat, store, and dispose of waste; and conduct environmental restoration activities at th
National Engineering Laboratory in an environmentally sound manner. To achieve these goals
to develop appropriate facilities and technologies for managing waste and spent nuclear fu
during the next 10 years; to more fully integrate all environmental restoration and waste 
activities at the Idaho National Engineering Laboratory to achieve cost and operational ef
induding pollution prevention and waste minimization; and to responsibly manage environmen
impacts from environmental restoration and waste management activities. 
       What Are the INEL Decisions to Be Made Based on This EIS? 
Spent Nuclear Fuel: What is the appropriate strategy of the Idaho National Engineering 
Laboratory to implement DOE's national spent nuclear fuel decisions regarding 
transportation. receipt, processing, and storage of spent nuclear fuel? What is the 
appropriate storage capacity for spent nuclear fuel? 
Environmental Restoration and Waste Management: What is the appropriate strategy of 
the Idaho National Engineering Laboratory to implement DOE'S national environmental 
restoration and waste management decisions? 
What are the appropriate cleanup activities under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended, and the Federal Facility 
Agreement and Consent Order of 1991? 
What are the necessary capabilities, facilities, research and development, and technologie
for treating, storing, and disposing of each waste type? 
What treatment technologies should be used for sodium-bearing and high-level wastes and 
other radioactive and mixed waste? 
 
Alternatives 
  DOE has chosen alternatives that represent a range of possible actions: No Action (A); T
(B); Minimum Treatment, Storage, and Disposal (C); and Maximum Treatment, Storage, and Dis
Alternative is an enhanced Alternative B (see adjacent text box). Alternatives C and D wer
extremes of minimum and maximum impacts at the Idaho National Engineering Laboratory durin



to 2005 time period. The impacts of Alternatives C and D would bound any reasonably forese
would be selected as a result of this EIS. Each alternative includes components for cleanu
decommisioning, waste management, and spent nuclear fuel management. Infrastructure, techn
and transportation were also considered. The alternatives, which reflect the public scopin
the following factors into account:  
       . The sources of waste and spent 
       nuclear fuel that (a) exist at the 
       Idaho National Engineering 
       Laboratory as of June 1995, 
       (b) would be generated between 
       1995 and 2005, and (c) might be 
       transported to the Idaho National 
       Engineering Laboratory from 
       other sites. 
      The practical waste and spent 
       nuclear fuel management 
       options, including 
       characterization, storage, and 
       disposal, or stabilization (spent 
       nuclear fuel) and treatment 
       (waste). 
      The locations at which the waste 
       and spent nuclear fuel 
       management could reasonably b 
       undertaken, either on or off the 
       Idaho National Engineering 
       Laboratory site. 
Given this, DOE determined the projects and actions needed to manage the waste and spent n
associated with each alternative. This EIS provides the analysis required under the Nation
Policy Act for certain projects that DOE proposes as part of the spent nuclear fuel, envir
restoration, and waste management program at the Idaho National Engineering Laboratory. 
   
        Alternatives 
A (No Action)    Complete all near-term actions    identified and continue operating 
   most existing facilities. Serves    as benchmark for comparing    potential effects fro
   three alternatives.  
    
B (Ten-Year plan) 
   Complete identified projects and    initate new projects to enhance    cleanup, manage 
   National Engineering Laboratory    waste streams and spent- nuclear    fuel, prepare wa
   disposal, and develop    technologies for spent nuclear   fuel ultimate disposition. 
C (Minimum Treatment, Storage, 
   and Disposal)    Minimize treatment, storage, and    disposal activities at the Idaho 
   National Engineering Laboratory    to the extent possible (including    receipt of spen
   Conduct minimum cleanup and    decontamination and    decommissioning prescribed by 
   regulation. Transfer spent    nuclear tue and waste from   environmental restoration 
   activities to another site. 
D (Maximum Treatment, storage,    and Disposal)    Maximize treatment, storage, and 
   disposal functions at the Idaho    National Engineering Laboratory    to accommodate wa
   spent nuclear fuel from DOE    facilities. Conduct maximum   cleanup and decontaminatio
   and decommissioning. 
Preferred Alternative 
   Complete activities as in    Alternative B (ren-year Plan),    plus aocept offsite tran
   and mixed low-level waste for    treatment and return treated    waste to the source ge
   to approved disposal facilities.    Plan for a high-level waste    treatment facility t
   resulting high-activity waste.    Transfer aluminum-clad spent    nuclear fuel to Savan
   Site. 
 
Alternative A (No Action) 
Under Alternative A (No Action), existing environmental restoration and waste management o
and projects would continue. Research and development and infrastructure facilities and pr
that support the environmental restoration and waste management program at the Idaho Natio
Engineering Laboratory would also continue. There would be no shipments of spent nuclear 
fuel to the Idaho National Engineering  Laboratory, with the exception of  shipments of na
approximately three year transition period. Existing inventories of spent nuclear fuel wou



Activities and projects would include those that may be initiated after June 1995 but that
under the National Environmental Policy Act by that date.  New activities would be limited
safe operation.  Implementation of Alternative A (No Action) would not fully meet all nego
agreements and commitments under the Federal Facility Agreement and Consent Order and 
obligations to receive spent nuclear fuel from universities and Fort St. Vrain. 
Alternative A (No Action) represents a baseline against which the potential environmental 
alternatives can be compared.  
Projects Related to Alternatives 
In addition to current operations and activities at the Idaho National Engineering Laborat
there are 49 projects that form the basis for analysis of reasonably forseeable future imp
in Volume 2. These 49 projects fall under the various Alternatives A, B, C, D, and the Pre
Alternative. The 49 projects include 12 projects whose National Environmental Policy Act d
is already completed or was proposed to be completed before the Record of Decision. An obj
of Volume 2 and its appendices is to provide sufficient analysis for another 12 projects (
to allow timely deployment if needed for the project. DOE would evaluate the remaining 25 
case-by-case basis to determine if any additional National Environmental Policy Act review
before implementing the project. 
                                                                       ALTERNATIVE 
- Expended Core Facility Dry Cell Project                         B,D,P 
- Increased Rack Capacity for Building 666 at 
  the Idaho Chemical Processing Plant                               B,D,P 
- Dry Fuel Storage Facility; Fuel Receiving, 
  Canning/Characterization, and Shipping                          B,C,D(b),P 
- Fort St.Vrain Spent Nuclear Fuel Shipment  
  and Storage                                                            B,D,P 
- Tank Farm Heel Removal Project                                   B,C,P,D 
- High-Level Tank Farm New Tanks                                   C,D 
- Shipping/Transfer Station                                             C 
- Waste Experimental Reduction Facility Incineration          B,D,P 
- Nonincinerable Mixed Waste Treatment                               B,D(b),P 
- Sodium Processing Project                                             B,D,P 
- Gravel Pit Expansions                                                  B,D(b),P 
- Calcine Transfer Project                                             B,D,P 
a. Alternative A= No Action, Alternative B=Ten-Year Plan, Alternative C=Minimum Treatment,
Storage, and Disposal, Alternative D=Maximum Treatment, Storage, and Disposal, Alternative
Preferred Alternative. 
b. These projects would be expanded for Alternative D (Maximum Treatment, Storage,  
and Disposal). 
 
Alternative B (Ten-Year Plan) 
Under Alternative B (Ten-Year Plan), existing 
environmental restoration and waste 
management facilities and projects would 
continue to be managed.  In addition to current 
facilities and projects, those proposed for 1995 
through 2005 would be implemented to meet the 
current Idaho National Engineering Laboratory 
mission and to comply with negotiated 
agreements and commitments. 
Under this alternative, spent nuclear fuel, 
environmental restoration, and waste management 
activities would be continued and 
enhanced to meet expanded spent 
nuclear fuel and waste handling 
needs. These enhanced activities 
would be needed to comply with 
regulations and agreements and 
would result from acceptance of 
additional offsite materials and waste. 
Waste generation from onsite sources 
would increase because of increased 
decontamination and decommissioning and environmental 
restoration activities. Spent nuclear 
fuel and selected waste would be 
received from other DOE sites and 



aluminum-clad spent nuclear spent 
fuel would be transferred to the 
Savannah River Site. Onsite 
management would emphasize 
greater treatment and disposal 
capabilities, compared with 
Alternative A (No Action). Additional 
cleanup and decommissioning and 
decontamination projects would be 
conducted under this alternative. 
 
Alternative C (Minimum Treatment, Storage, and Disposal) 
Under Alternative C (Minimum 
Treatment, Storage, and Disposal), 
ongoing Idaho National Engineering 
Laboratory Spent nuclear fuel and 
waste management activities, along 
with materials and waste, would be 
transferred to other locations to the 
extent possible. Possible locations 
include DOE facilities, other 
Government sites, or private sector 
locations. Minimal treatment, 
storage, and disposal activities 
would be located at the Idaho 
National Engineering Laboratory. 
Waste and spent nuclear fuel would 
not be received from offsite sources 
for management by the Idaho 
National Engineering Laboratory. 
Whenever feasible, wastes generated 
from onsite environmental 
restoration activities would be 
minimized by emphasizing institutional 
controls over treatment options. Only 
current cleanup and decommissioning 
and decontamination projects would be 
conducted under this alternative. 
Existing onsite spent nuclear fuel and 
waste management capability would be 
expanded to the extent needed to 
comply with regulations and 
agreements. 
  
                  Alternative A (No Action)              
Spent Nuclear Fuel: Phase out examination of naval spent nuclear fuel after 
an approximate three-year transition period; no other fuels would be received; 
phase out storage pools at Building 603 of the Idaho Chemical Processing Plant. 
Environmental Restoration: Conduct no activities other than already 
approved projects; decontaminate and decommission Auxiliary Reactor Area 
(ARA)-II and Boiling Water Reactor Experiment (BORAX)-V; clean up 
groundwater and vadose zone contamination; retrieve and treat Pit 9 waste.    
High-Level Waste: Convert liquid to solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to 
new storage; transport transuranic waste offsite for disposal; accept offsite waste  
for storage on case-by-case basis. 
Low-Level Waste: Treat onsite and offsite; dispose of onsite in existing facility. 
Mixed Low-Level Waste: Treat onsite (nonincineration). 
Greater-than-Class-C Waste: Continue management programs. 
Hazardous Waste: Transport ofisite for treatment, storage, and disposal. 
                     Alternative B (Ten-Year Plan) 
Spent Nuclear Fuel: Receive additional offsite spent nuclear fuel; transfer aluminum- 
clad spent nuclear fuel to Savannah River Site; examine and store naval spent nuclear 
fuel; complete Expended Core Facility Dry Cell Project and expand storage capacity in 
pools at Building 666 of the Idaho Chemical Processing Plant; phase out pools at 



Building 603 of the Idaho Chemical Processing Plant; phase in new dry storage; 
demonstrate electrometallurgical process at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects in all Waste Area Groups; 
decontaminate and decommission Auxiliary Reactor Area (ARA)-II, Boiling Water 
Reactor Experiment (BORAX)-V, Engineering Test Reactor, Materials Test Reactor, Fuel 
Processing Complex, Fuel Reciept/Storage Facility, Headened Processing Plant, Waste  
Calcine Facility, and Central Liquid Waste Processing Facility; cleanup groundwater 
contamination and vadose zone: retrieve and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine (solid); construct a facility to immobilize 
both liquid and solid calcine. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; 
treat offsite and onsite transuranic and alpha low-level waste; transport  
transuranic waste offsite for disposal; accept transuranic waste offsite for treatment. 
Low-Level Waste: Treat onsite and offsite; construct and operate additional treatment 
and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and nonincineration; construct 
and operate facilities to treat waste by incineration and nonincineration; construct and 
operate disposal facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Receive sealed sources for recycle or storage; 
construct dedicated storage facility. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
                Alternative C (Minimum Treatment, Storage, and Disposal) 
Spent Nuclear Fuel: Transport Idaho Natioanl Engineering Laboratory spent nuclear fuel inv
to another DOE site; continue to examine and store naval spent nuclear fuel during approxi
three-year transition period; phase out spent nuclear fuel handling facilities; demonstrat
electrometallurgical process at Argonne National Laboratory-West. 
Environmental Restoration: Conduct all planned projects for all Waste Area Groups: deconta
and decommission Auxillary Reactor Area (ARA)-II, and Boiling Water Reactor Experiment (BO
focus on institutional controls to the extent possible for cleanup projects; clean up grou
and vadose zone; and treat Pit 9 wastes. 
High-Level Waste: Select technology and plan immobilization facility; develop treatment to
minimize volume of high-activity waste; construct replacement liquid storage tanks. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; tra
transuranic waste offsite for disposal; transport waste to offsite DOE facility for storag
Low-Level Waste: Transport to otehr DOE facilities for treatment, storage, and disposal. 
Mixed Low-Level Waste: Transport offsite for treatment, storage, and disposal. 
Greater-than-Class-C Waste: Discontinue management programs. 
Hazardous Waste: Transport offsite for treatment, storage, and disposal. 
 
Alternative D (Maximum Treatment, storage, and Disposal) 
Spent Nuclear Fuel: Examine and store naval spent nuclear fuel; receive DOE spent nuclear 
storage capacity in pools at Building 666 of the Idaho Chemical Plant; phase in expanded d
out storage pools at Building 603 of the Idaho Chemical Processing Plant; phase in spent n
stabilization; demonstrate electrometallurglcal process. 
Environmental Restoration: Conduct planned projects for all Waste Area Groups; decontamina
decommission Auxiliary React   rea (ARA)-ll, Boiling Water Reactor Experiment (BORAX)-V, E
Test Reactor, Materials Test Reactor, Fuel Processing Complex, Fuel Receipt/Storage Facili
Processing Plant, Waste Calcine Facility, and Central Liquid Waste Processing Facility; fo
future land use to the extent possible for cleanup projects; clean up groundwater and vado
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid calcine; select technology and plan immobolization facili
treatment to minimize high-activity waste; construct replacement liquid storage tanks. 
Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; tra
transuranic waste offsite for disposal; accept offsite transuranic waste; treat offsite an
transuranic waste and alpha low-level waste; dispose of alpha low-level waste at new onsit
Low-Level Waste: Recieve offsite waste; treat waste onsite; constuct and operate additiona
treatment and disposal facilities onsite. 
Mixed Low-Level Waste: Recieve offsite waste; treat waste onsite by incineration and nonin
construct facilities for onsite incineration and nonincineration treatment; construct and 
disposal facility; transport waste offsite for treatment and disposal. 
Greater-than-Class-C Waste: Recieve sealed sources for recycle or storage; construct dedic
facility. 
Hazardous Waste: Transport waste offsite for treatment, storage, and disposal; possibly co
onsite treatment, storage, and disposal facility. 
restoration activities would be minimized by emphasizing institutional controls over treat



current cleanup and decommissioning and decontamination projects would be conducted under 
Existing onsite spent nuclear fuel and waste management capability would be expanded to th
comply with regulations and agreements. Alternative D (Maximum 
Treatment, Storage, and Disposal) Under Alternative D (Maximum 
Treatment, Storage, and Disposal), spent nuclear fuel and waste would be transferred from 
the Idaho National Engineering Laboratory for management to the extent possible. Environme
restoration activities would emphasize residential use as the preferred end land use, whic
potentially would result in maximum waste generation. Implementation of this alternative 
would require additional projects not yet defined or the expansion of identified projects 
Alternative B (Ten-Year Plan)]. Acceptance of waste and spent nuclear fuel from other site
be maximized. Wastes generated from environmental restoration and waste management activit
would be increased over that of the other alternatives. Spent nuclear fue and environmenta
waste management activities at the Idaho National Engineering Laboratory would be continue
enhanced to meet current and expanded Spent nuclear fuel and waste handling needs. These 
enhancements would be needed to comply with regulations and agreements and to allow for 
acceptance of additional offsite generated materials and waste. Onsite management would em
greater treatment and disposal capabilities compared with Alternative B (Ten-Year Plan). F
decontamination and decommissioning projects, complete dismantlement and restoration would
be emphasized where possible and, therefore, the volume of wastes generated would be signi
greater than under Alternative B (Ten- Year Plan). 
 
Figure. Pictures Preferred Alternative 
Under the Preferred Alternative, similar to the adivitiCs described under Alternative B (T
environmental restoration and waste management facilities and projects would continue to b
addition to existing facilities and projects, projects proposed under Alternative B for 19
would be implemented to meet the current Idaho National Engineering Laboratory mission and
negotiated agreements and commitments (see Projects Related to Alternatives on page 14). 
Ongoing spent nuclear fuel management, environmental restoration, and waste management 
activities would be continued and enhanced to meet current and expanded spent nuclear fuel
needs. These enhanced activities would be needed to comply with regulations and agreements
acceptance of additional offsite- generated materials and waste. Waste generation from ons
increase (reflecting regulatory requirements and increased environmental restoration activ
Spent nuclear fuel, transuranic, and mixed low level waste would be received from other si
receive waste depending on decisions based on Site Treatment Plans negotiated under the Fe
Compliance Act and the Waste Management Programmatic Environmental Impact Statement. The 
transuranic waste and mixed low-level waste received from other DOE sites would be treated
returned to the original DOE site (generator) or transported to an approved offsite dispos
negotiated under the Federal Facility Compliance Act with the State of Idaho and the Envir
____________________________________________________________ 
             Preferred Alternative 
Spent Nuclear Fuel: Receive additional non-aluminum-clad 
offsite spent nuclear fuel; transfer aluminum-clad spent 
nuclear fuel to Savannah River Site; examine and store naval 
spent nuclear fuel; complete Expended Core Facility Dry Cell 
Project and expand storage capacity in pools at Building 666 
of the Idaho Chemical Processing Plant; phase out pools at 
Building 803 of the Idaho Chemical Processing Plant; phase 
in new dry storage; demonstrate electrometallurgical process  
at Argonne National Laboratory-West. 
Evironnmental Restoration: Conduct all planned projects 
in all Waste Area Groups; decontaminate and decommission 
Auxiliary Reactor Area (ARA)-ll. Boiling Water Reactor 
Experiment (BORAX)-V. Engineering Test Reactor, Materials 
Test Reactor. Fuel Processing Complex, Fuel Receipt! 
Storage Facility, Headend Processing Plant, Waste Calcine 
Facility. and Central Uquid Waste Processing Facility; clean 
up groundwater contamination and vadose zone; retrieve 
and treat Pit 9 wastes. 
High-Level Waste: Convert liquid to calcine; develop 
treatment that minimizes high-activity waste; plan a facility to 
immobilize both liquid and solid calcine. 
Transuranlc Waste: Retrieve/move onsite transuranic and 
alpha low-level waste to new storage; treat offsite and onsite 
transuranic and alpha low-level waste; transport transuranic 
waste offsite for disposal; accept transuranic waste from 



ofisite for treatment; return treated offsite waste to the 
generator or an approved ofisite disposal site. 
Low-Level Waste: Treat onsite and offsite; construct and 
operate additional treatment and disposal facilities onsite. 
Mixed Low-Level Waste: Treat onsite by incineration and 
nonincineration; construct and operate facilities to treat 
waste by incineration and nonincineration; construct and 
operate disposal facility; transport waste offsite for treatment 
and disposal; accept offsite mixed low-level waste for 
treatment; return treated ofisite waste to the generator or an 
approved otfsite disposal site. 
Greater-than-Class-C Waste: Receive sealed sources for 
recycle or storage; construct dedicated storage facility (may 
or may not be located at Idaho National Engineering 
Laboratory). 
Hazardous Waste: Transport offsite for treatment, storage, 
and disposal. 
____________________________________________________________ 
Agency, and with other affected 
States. Ongoing rernediation and 
decommissioning and 
decontarnination projects would be 
continued and additional projects 
would be conducted. 
 
Affected Environment at the INEL 
  The Idaho National Engineering 
Laboratory is located on 
890 square miles (230,000 hectares) west 
of the City of Idaho Falls in southeast 
Idaho. The site sits on the Eastern 
Snake River Plain and is bordered by 
the Bitterroot, Lemhi, and Lost River 
mountain ranges. Local rivers and 
streams drain the mountain watersheds, 
but most surface water is diverted for 
irrigation before it reaches the site 
boundaries. Site activities do not 
directly affect surface water quality 
outside the site because current 
discharges from facilities go to seepage 
and evaporation basins or storm water 
injection wells. 
The Idaho National Engineering 
Laboratory overlies the Snake River 
Plain Aquifer, the largest aquifer in 
Idaho. Subsurface water quality near 
the site is affected by natural water 
chemistry and contaminants originating 
at the site. Previous waste discharges to 
unlined ponds and deep wells have 
introduced radionuclides, 
nonradioactive metals, inorganic salts, 
and organic compounds into the 
subsurface. Because of improved waste 
management practices, these discharges 
no longer occur and groundwater 
quality continues to improve. Only 
extremely low concentrations of 
radioactive iodine (iodine-i 29) and 
tritium have ever migrated beyond the 
site boundary; tritium no longer 
migrates offsite and iodine-129 
concentrations are well below 
maximum contaminant levels (upper 



allowable limit in drinking water) 
established by the U.S. Environmental 
Protection Agency. 
Idaho National Engineering Laboratory 
activities result in radiological air 
emissions; however, these are very low 
(less than background radiation) and 
well within standards. Nonetheless, 
Idaho National Engineering Laboratory 
workers may be exposed to radiation 
through their work. Those who may 
receive more than 0.1 rem per year 
(DOE's administrative limit is 
2.0rem) are monitored. About 
32 percent of workers monitored 
between 1987 and 1991 received 
measurable radiation doses. 
The Idaho National Engineering 
Laboratory primarily consists of 
open, undeveloped land covered 
predominantly by sagebrush and 
grasslands with animal communities 
typical of these vegetation types. 
Two Federal endangered and nine 
candidate animal species have the 
potential for occurring, and nine 
animal species of special concern 
(State listing) occur at the Idaho 
National Engineering Laboratory. 
Eight plant species identified as 
sensitive, rare, or unique by other 
Federal agencies and the Idaho 
Native Plant Society also occur at the 
Idaho National Engineering 
Laboratory. Radionuclides have 
been found above background levels 
in individual plants and animals 
adjacent to facilities, but have not 
been observed at the population, 
community, or ecosystem levels. 
Many land areas and plants on the 
Idaho National Engineering 
Laboratory are important to the 
Shoshone-Bannock Tribes. Certain 
plants are used as medicines, food, 
tools, fuel and in traditional 
practices. Land areas of importance 
to the Shoshone-Bannock Tribes 
 
Figure. View of the Snake River include the buttes, wetlands, sinks, 
grasslands, juniper woodlands, Birch 
Creek, and the Big Lost River. 
The Idaho National Engineering 
Laboratory site has a varied inventory 
of cultural resources. These include 
fossil localities, prehistoric 
archaeological sites, historic sites, and 
facilities assodated with the 
development of nuclear science in the 
United States. Similarly, because 
Native American people hold the land 
saaed, in their terms the entire Idaho 
National Engineering Laboratory is 
culturally important. 
Most land within the site boundaries 



is used for grazing or is general open 
space Only about 2 percent of the 890 
square miles (230,000 hectares) is used 
for facilities and operations, with 
another 6 percent devoted to public 
roads and utility rights-of-way. Over 
97 percent of Idaho National 
Engineering Laboratory employees 
live in the seven counties surrounding 
the site. The regional economy relies 
on farming, ranching, and mining. 
The Idaho National Engineering 
Laboratory accounts for 
approximately 10 percent of the total 
regional employment. 
 
Environmental Consequences 
   The environmental consequences of 
the site-specific alternatives have 
been assessed for the Idaho National 
Engineering Laboratory and the 
surrounding region. The environmental 
impact analyses are based on 
conservative assumptions (that is, with 
a tendency to overestimate). Analytical 
approaches were designed to provide a 
reasonable projection of the maximum 
reasonably foreseeable consequences. 
The potential effects of each alternative 
were estimated by evaluating each 
individual project proposed for the 
alternative, summing the projects' 
collective effects under each alternative, 
and including interactions among the 
individual projects that compose each 
alternative. Cumulative impacts were 
determined by evaluating past, present, 
and reasonably foreseeable future 
actions of DOE and non-DOE projects 
or activities, in combination with the 
alternatives. 
Although the impact to each 
environmental discipline (for example, 
land use or employment) is assessed in 
greater detail in Volume 2, this 
Summary focuses on potential adverse 
impacts that DOE has found to be of 
greater interest to the public, as 
demonstrated through the scoping 
process, comments on the Draft EIS, and 
other public involvement programs at 
the Idaho National Engineering 
Laboratory. 
In addition, the impacts presented in 
this Summary reflect the Preferred 
Alternative, which is essentially the Ten- 
Year Plan (Alternative B) modified to 
include elements of other alternatives. 
Impacts under the Preferred Alternative 
would be similar to those of the Ten- 
Year Plan and less than those of 
Alternative D (Maximum Treatment, 
Storage, and Disposal). 
 
Air Quality 



The operation of specific projects 
associated with the alternatives would 
result in airborne emissions ot 
radionuclides, criteria pollutants 
(e.g., sulfur dioxide, particulate 
matter), and toxic air pollutants (e.g., 
benzene, mercury). The effects of 
these emissions have been analyzed 
and compared with standards and 
criteria which are appropriate for 
comparison. The results indicate 
that, although some degradation of 
air quality could occur, all impacts 
would be below applicable 
standards established for public 
health and welfare. Measures such 
as administrative controls and best 
available control technology would 
be used as needed to minimize these 
impacts. 
Atmospheric visibility has been 
specifically designated as an air- 
quality-related value under the 1977 
Prevention of Significant 
Deterioration Amendments to the 
Clean Air Act. Conservative, 
screening-level analyses have been 
applied to estimate potential impacts 
related to visibility degradation at 
Craters of the Moon Wilderness Area 
[about 12 miles (20 kilometers) 
southwest of the Idaho National 
Engineering Laboratory]. The results 
indicate that for all alternatives, 
including the Preferred Alternative, 
there would be no perceptible 
changes in contrast, but potential 
impacts related to color shift could 
result. If the application of refined 
modeling confirms the findings of 
the screening-level analyses, 
measures such as the use of 
emissions controls or relocation of 
projects would be required to 
prevent these impacts. 
The visual setting, particularly in the 
Middle Butte area of the Idaho 
National Engineering Laboratory, is 
considered by the Shoshone- 
Bannock Tribes to be an important 
Native American resource. The 
Shoshone-Bannock Tribes would be 
consulted before any projects were 
developed that could have impacts 
to resources of importance to the 
tribes. 
For all alternatives, including the 
Preferred Alternative, radiation doses 
to offsite individuals and site workers 
would be below applicable limits. 
Similarly, projected ambient air levels 
of toxic air pollutants would be 
below applicable standards for all 
alternatives. 
Concentrations of criteria pollutants 



from operation of existing and 
proposed projects at the Idaho 
National Engineering Laboratory 
were also found to be below State 
and National Ambient Air Quality 
Standards and Prevention of 
Significant Deterioration limits for all 
alternatives. Criteria pollutant levels 
associated with the alternatives 
represent only minor increases over 
existing baseline levels. As a result, 
the cumulative (alternatives plus 
baseline) levels would not differ 
much between alternatives. 
Construction and remediation 
activities would result in short-term, 
elevated levels of particulate matter 
in localized areas. Under all 
alternatives, including the Preferred 
Alternative, construction activities 
would result in maximum 24-hour 
concentrations of particulate matter 
at locations along public roads that 
exceed the State and Federal 
standards. Particulate levels at the 
site boundary would not exceed these 
standards. Standard construction 
practices such as watering would be 
used to minimize dust generation 
during the activities. 
The air quality was evaluated in light 
of past, present, and reasonably 
foreseeable future actions, including 
DOE projects not associated with the 
spent nuclear fuel, environmental 
restoration, and waste management 
programs, plus offsite projects 
conducted by Government agencies, 
businesses, or individuals. This 
impact analysis found that the 
contribution to cumulative impacts 
from operation of projects associated 
with the alternatives would be low 
relative to other projects, and within 
limits prescribed by applicable 
standards. 
 
Cultural Resources 
Methods to identify, evaluate, and 
mitigate impacts to cultural resources 
have been established through the 
National Historic Preservation Act, as 
amended; the Archaeological Resource 
Protection Act; the Native American 
Graves Protection and Repatriation 
Act; and the American Indian 
Religious Freedom Act. Potential 
impacts to cultural resources were 
assessed by identifying project 
activities that could affect known or 
expected significant resources and 
determining whether a project activity 
would have an effect on significant 
resources. A project would affect a 
significant resource if it would alter the 



resource's characteristics. 
Geographically, the Idaho National 
Engineering Laboratory site is 
included within a large territory once 
inhabited by and still of importance to 
the Shoshone-Bannock Tribes. 
However, the site lies outside the land 
boundaries established by the Fort 
Bridger Treaty and is occupied by the 
DOE. 
Because some projects are not yet fully 
defined, the impacts to cultural 
resources cannot be completely 
identified. The impacts to cultural 
resources would depend on the 
(a) amount of surface disturbance 
[ranges from about 40 acres (16 
hectares) under Alternative A (No 
Action) to about 1,340 acres (542 
hectares) under Alternative D 
(Maximum Treatment, Storage, and 
Disposal)]; (b) degree to which these 
areas have been surveyed for resources 
and the number of potentially affected 
structures [6 for Alternative A (No 
Action) and 11 for Alternative C 
(Minimum Treatment, Storage, and 
Disposal), 66 for the Preferred 
Alternative and 70 for Alternatives B 
(Thn-Year Plan) and D (Maximum 
Treatment, Storage, and Disposal)]; and 
(c) number of known cultural resource 
sites (22 for Alternatives B and D and 
the Preferred Alternative). For any 
alternative, DOE would conduct 
detailed preconstruction surveys and 
would consult with the State Historic 
Preservation Office and Native 
American Groups, before any 
undertaking, to determine the 
appropriate measures to mirurruze 
impacts to significant resources, 
In general, Alternatives A and C would 
have a lesser effect on cultural resources 
than the Preferred Alternative, and 
Alternatives B and D. 
 
Ecology 
The Idaho National Engineering 
Laboratory primarily consists of open, 
undeveloped land covered 
predominantly by sagebrush and 
grasslands with animal communities 
typical of these vegetation types. 
Radionuclides have been found above 
background levels in individual plants 
and animals adjacent to facilities, but 
effects have not been observed at the 
population, community, or ecosystem 
levels. 
Under Alternatives A (No Action) and C 
(Minimum Treatment, Storage, and 
Disposal), limited environmental 
restoration activities would be 
undertaken, resulting in the long-term 



presence of radioactive and hazardous 
wastes in the environment. Plants and 
animals would continue to be exposed 
to these wastes. The Preferred 
Alternative and Alternatives B (Ten-Year 
Plan) and D (Maximum Treatment, 
Storage, and Disposal) would result in a 
decrease in radioactive uptake over the 
long-term as environmental restoration 
activities proceed. 
Implementation of any alternative 
would result in the loss of habitat 
from facility modification and 
construction. Alternative D would 
have the greatest estimated 
consequences, followed by 
Alternative B, the Preferred 
Alternative, Alternative C and 
Alternative A. implementation of 
Alternative D (Maximum Treatment, 
Storage, and Disposal) would claim 
about 1,340 acres (542 hectares), of 
which 232 acres (94 hectares) would 
be revegetated, resulting in a net loss 
of about 1,108 acres (448 hectares). 
Alternative B and the Preferred 
Alternative would have similar 
impacts, with the latter claiming 
about 783 acres (317 hectares), of 
which 232 acres (94 hectares) would 
be revegetated, resulting in a long- 
term net loss of 551 acres (223 
hectares). Alternative C would 
disturb about 355 acres (144 
hectares) including 232 acres (94 
hectares) that would be revegetated. 
Alternative A (No Action) would 
have the least relative impact, 
disturbing only about 40 acres (16 
hectares) of habitat. 
Estimated habitat loss from each 
alternative was assessed in light of 
other DOE and non-DOE projects 
When these projects were considewd 
together, it was estimated that 
Alternative A (No Action) would 
disturb 260 acres (105 hectares), 
followed by Alternatives C 
(Minimum Treatment, Storage, and 
Disposal) [576 acres (233 hectares)], 
B (Ten-Year Plan) [823 acres (333 
hectares)], and D (Maximum 
Treatment, Storage, and Disposal) 
[1,560 aaes (631 hectares)]. For the 
Preferred Alternative this 
cumulative habitat loss would be 
similar to Alternative B and less than 
Alternative D. To minimize habitat 
loss, DOE conducts surveys and 
consults with appropriate Federal 
and State agencies before facility 
construction or modification. If 
necessary, current project planning 
would be modified to minimize 
surface disturbances. 



 
Groundwater Quality 
Previous operations have introduced 
radionuclides, nonradioactive metals, 
inorganic salts, and organic 
compounds into the subsurface. 
Radionuclide concentrations in the 
Snake River Plain Aquifer beneath 
the site have generally decreased 
since the mid 1980s because of 
changes in disposal practices, 
radioactive decay, adsorption of 
radionuclides to rocks and minerals, 
and dilution by natural surface water 
and groundwater entering the 
aquifer. Extremely low 
concentrations of iodine-I 29 and 
tritium (both below maximum 
contaminant levels) have migrated 
outside of site boundaries. Although 
nonradioactive metals, inorganic 
salts, and organic compounds have 
been detected in the aquifer, none 
have migrated beyond site 
boundaries. Modeling to estimate 
radionuclide (and other constituent) 
migration was performed. Tritium, 
iodine-I 29, and strontium-90 are 
discussed because they appear to 
have had the most impact on 
groundwater quality. 
Drinking water at the Idaho National 
Engineering Laboratory site may 
contain small concentrations of 
tritium, strontium-90, and iodine-I 29. 
Over a 50-year working period, this 
 
Figure. Relationship of Snake River Plain to the INEL  
radioactivity could result in a 
maximum of about a 22-millirem dose 
to an individual worker. This 
radiation dose is well within 
regulatory limits and is small 
compared to other sources of 
occupational radiation exposure. 
 
Normal Operations Impacts 
Potential impacts from any alternative 
would occur to workers and the public 
from exposures to radiation during 
routine operations of facilities and 
during routine transportation of spent 
nuclear fuel and radioactive waste. 
 
Facilities 
Idaho National Engineering 
Laboratory facilities release small 
amounts of radionuclides to the air in 
levels that are within regulatory 
standards. Estimates of latent cancer 
fatalities are based on exposures to 10 
years of Idaho National Engineering 
Laboratory operations under each 
alternative. The likelihood of the 
maximally exposed worker 



contracting a fatal cancer ranges from 
1 in about 500,000 [Alternatives B 
(Ten-Year Plan) and D (Maximum 
Treatment, Storage, and Disposal) and 
Preferred Alternative] to 1 in about 
770,000 [Alternatives A (No Action) 
and C (Minimum Treatment, Storage, 
and Disposal)]. For the maximally 
exposed member of the public living 
offsite, the likelihood ranges from 1 in 
about 240,000 [Alternative D 
(Maximum Treatment, Storage, and 
Disposal)] and from 1 in about 320,000 
(Alternatives B and Preferred) to 1 in 
about 1,000,000 (Alternatives A and 
C). In the nearby population, it is 
estimated that less than one latent 
cancer fatality would occur in the 10- 
year period for all alternatives. 
 
Workers 
Impacts to workers at the Idaho 
National Engineering Laboratory from 
routine occupational hazards were also 
assessed. It is estimated that routine 
exposure to radiation would result in 
less than one latent cancer fatality for 
any alternative over 10 years of Idaho 
National Engineering Laboratory 
operations in the worker population. 
Based on historical data, these same 
populations of workers would also 
report between 2,500 and 3,000 
occupationally-related injuries and 
illnesses over 10 years of Idaho National 
Engineering Laboratory operations. 
Work place hazards would be reduced 
by the worker and safety programs and 
regulatory standards currently in place. 
 
Transportation 
 During the incident-free transportation 
of waste and spent nuclear fuel, the 
general population living and traveling 
along the transport route would be 
exposed to radiation from the passing 
shipments. Transportation workers 
would also be exposed. The total 
number of fatalities for the shipments 
would be the sum of the estimated 
number of radiation-related latent 
cancer fatalities for transportation 
workers and the general population anc 
the estimated number of 
nonradiological fatalities from vehicular 
emissions. 
 Over the 10-year period 1995 through 
2005, for all alteratives, if waste 
shipments were made by truck, the 
estimated number of total fatalities 
would range from 0.10 to 1.4. If waste 
shipments were made by rail, the 
estimated number of total fatalities 
would range from 0.02 to 0.3. 
 Over the 40-year period 1995 through 



2035, if spent nuclear fuel shipments 
were made by truck, the estimated 
number of total fatalities would range 
from 0.1 to 1.7. If spent nuclear fuel 
shipments were made by rail, the 
estimated number of total fatalities 
would range from 0.1 to 0.26. 
 
Accidents 
A potential exists for accidents at 
facilities associated with the 
treatment, storage, and disposal of 
radioactive and hazardous materials. 
Accidents can be categorized into 
events that are abnormal (for 
example, minor spills), events that a 
facility was designed to withstand, 
and events that a facility was not 
designed to withstand (but whose 
impacts may be offset or mitigated). 
A range of accidents was considered 
for all alternatives and consequences 
were estimated for a member of the 
public at the nearest site boundary, 
for the population within 50 miles 
(80 kilometers), and for the workers. 
In addition, accident analyses were 
performed for the transport of Spent 
nuclear fuel and radioactive waste 
 
Facilities 
The maximum reasonably 
foreseeable accident for facility 
operations is the same among all 
alternatives and involves spent 
nuclear fuel. A severe earthquake 
damages the Hot Fuel Examination 
Facility and causes spent nuclear 
fuel to melt, resulting in a 
radiological release. Although such 
an event is unlikely (once every 
100,000 years), the maximally 
exposed individual at the site 
boundary would incur an estimated 
risk of increased latent cancer 
fatalities of one in about 40 million. 
In the surrounding population, this 
postulated accident could result in, 
at most, seven additional latent 
cancer fatalities. 
 
Workers 
The maximum reasonably 
foreseeable radiological accident for 
workers results from an earthquake 
causing the main stack at the Idaho 
Chemical Processing Plant to 
collapse. This event has a likelihood 
of occuring once in 3,300 years. As 
many as 50 workers could be 
subjected to potentially fatal prompt 
exposures. Workers that survive the 
initial event could see increased risk 
of developing a latent fatal cancer of 
1 in 90. The maximum reasonably 



foreseeable hazardous material 
accident results from an accidental 
release of the entire inventory of 
chlorine gas (a hazardous material) 
from a facility. The event may occur 
once in 100,000 years and could cause 
fatalities to as many as 100 workers. 
Such a release also would be the 
maximum reasonably foreseeable 
hazardous material accident for 
public consequences, but no fatalities 
would be expected. 
 
Transportation 
During the transport of waste and 
spent nuclear fuel, radiological 
accidents and traffic accidents could 
occur. To determine the accident risk 
from transporting waste and spent 
nuclear fuel, a complete spectrum of 
accidents was evaluated. 
The estimated cumulative risk of a 
latent cancer fatality from 
radiological accidents would range 
among all alternatives from 1 in 1,300 
to 1 in 340 for the period 1995 
through 2005 if waste shipments were 
made by truck. The estimated 
cumulative accident risk from traffic 
accidents would range from 0.30 to 
3.4 fatalities for the period 1995 
through 2005. The risk of latent 
cancer fatality as a result of 
radiological accidents, although 
small, is considered to be an 
involuntary risk incurred by the 
public. 
The estimated cumulative risk of a 
latent cancer fatality from 
radiological accidents would range 
from one in 17,000 to one in 2,900 for 
the period 1995 through 2005 if waste 
shipments were made by train. The 
estimated cumulative accident risk 
from traffic accidents would range 
from 0.003 to 0.04 fatalities for the 
period 1995 through 2005. 
The estimated cumulative risk of a 
latent cancer fatality from radiological 
accidents would range from 1 in 
240,000 to 1 in 200 for the period 1995 
through 2035 if spent nuclear fuel 
shipments were made by truck. The 
estimated cumulative accident risk 
due to traffic accidents would range 
from 0.05 to 1.4 fatalities for the period 
1995 through 2035. 
The estimated cumulative risk of a 
latent cancer fatality from radiological 
accidents would range from 1 in 
240,000 to 1 in 700 for the period 1995 
through 2035 if spent nuclear fuel 
shipments were made by train. The 
estimated cumulative accident risk 
from traffic accidents would range 



from 0.05 to 1.2 fatalities for the period 
1995 through 2035. 
The consequences for various 
maximum reasonably foreseeable 
accidents also were evaluated for 
spent nuclear fuel and waste. The 
maximum reasonably foreseeable 
accident for spent nuclear fuel or 
waste shipments was for a rail 
shipping cask, containing special-case 
commercial spent nuclear fuel, to 
undergo any number of combinations 
of fire and impact to cause a release. 
This hypothetical accident, which was 
estimated to have a probability of 
occurring about once in 10 miffion 
years, was estimated to result in 55 
radiation-related latent cancer 
fatalities. 
 
Environmental Justice 
In February 1994, Executive Order 
12898 entitled, "Federal Actions to 
Address Environmental Justice in 
Minority Populations and Low- 
Income Populations" was released to 
Federal agencies. In accordance with 
the Executive Order, an interagency 
Federal Working Group on 
Environmental Justive has been 
convened to provide guidance to 
agencies on implementation of 
environmental justice. 
For this final EIS, proposed projects, 
facilities, and transportation associated 
with the proposed alternatives were 
reviewed. This review included 
potential impads that might occur for 
each of the environmental disciplines, 
under normal operating conditions and 
under potential accident conditions, to 
minority and low-income communities 
within 50 miles (80 kilometers) of an 
existing major facility area at the 
Idaho National Engineering 
Laboratory. In addition, exposure 
pathways were evaluated with 
respect to subsistence consumption 
of fish, game, and native plants The 
analysis found that the impacts from 
proposed environmental restoration 
and waste management programs 
and managing spent nuclear fuel, 
under all alternatives, would not 
constitute a disproportionately high 
and adverse impact on minority or 
low-income communities and, thus, 
do not present an environmental 
justice concern. 
a. The location of the facility was selected to include the maximum minority and low- 
income populations within the 80-kllometer radius. Of the 172,400 people residing in this
area (based on the 1990 census), about 7 percent are classified by the U.S. Bureau of 
Census as minority and about 14 percent as low-income. 
 
Consultations and Environmental Requirements 



DOE is committed 
applicable environmental laws, 
regulations, executive orders, DOE 
orders, and permits and compliance 
agreements with regulatory agencies. 
To ensure compliance with permits and 
other applicable legal requirements, 
regulatory agencies conduct inspections 
at the Idaho National Engineering 
Laboratory. In addition, DOE has a 
comprehensive program for conducting 
internal audits or inspections and self- 
assessments, including periodic reviews 
conducted by interdisciplinary teams of 
experts. DOE has prepared and issued 
a site-specific environmental 
compliance planning manual. This 
manual contains step-by-step methods 
to maintain compliance with the various 
requirements of Federal and State 
agencies that regulate operations at the 
Idaho National Engineering Laboratory. 
The DOE regulations that implement 
the National Environmental Policy 
Act require consultation with other 
agencies, when appropriate, to 
incorporate any relevant 
requirements as early as possible in 
the process. During preparation of 
the EIS, DOE initiated consultation 
with Federal and State agencies. The 
U.S. Fish and Wildlife Service and 
the State Historic Preservation Office 
have responded to DOE's request for 
consultation. The information 
provided has been considered in the 
analyses of the EIS. 
The DOE and the Navy have 
reviewed all comments received on 
the draft EIS. To more fully 
understand, evaluate, and consider 
certain agency comments, 
consultations have taken place 
among agency, Idaho National 
Engineering Laboratory, and Navy 
officials. 
 
Attachment-Reading Rooms and Information Locations 
U.S. Department ot Energy 
Reading Rooms 
Public Reading Acorn for U.S. Department 
of Energy Headquarters 
Room 1E-190, Forrestal Building 
Freedom at Intormation Reading Room 
1000 Independence Avenue, SW 
Washington, DC 10585 
(202) 586-6020 
Monday-Friday 9:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oakland Operations Office 
Environmental Information Center 
1301 Clay Street, Room 700 N 
Oakland, CA 94612 
(510)637-1762 



Monday-Friday 8:30 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Rocky Flats Operations Office 
Front Range Community College Library 
3645 W. 112th Ave. 
Level B, Center or the Building 
Westminister. CO 80030 
(303) 469-4435 
Monday and Tuesday 10:30 a.m. to 6:30 p.m., 
Wednesday 10:30 a.m. to 4:00 p.m., 
Thursday 8:00 a.m. to 4:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Idaho Operations Office 
Public Reading Room 
1776 Science Center Drive 
Idaho Falls, ID 83402 
(208) 526-9162 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
University of Illinois at Chicago Library 
Government Documents Section 
801 South Morgan Street 
Chicago. IL 60607 
(312) 998-2738 
Monday-Thursday 8:00 a.m. to 10:00 p.m.. 
Friday 8:00 a.m. to 7:00 p.m.. Saturday 10:00 a.m. to 
5:00p.m., Sunday 1:00 p.m. to 9:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
National Atomic Museum 
20358 Wyoming Boulevard, SE 
Albuquerque, NM 87185 
(505) 845-4378 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Public Reading Room fer U.S. 
Department of Energy 
Nevada Operations Office 
Coordination and Information Center 
3084 South Highland Drive 
P.O. Box 98521 
Las Vegas, NV 89106 
(702) 295-0731 
Monday-Friday 7:00 a.m. to 4:30 p.m. 
Public Information Room for U.S. 
Department of Energy 
Fernald Operations Office 
Public Environmental Canter 
JANTER Building 10845 
Hamilton-Cleves Highway 
Harrison, OH 445030 
(513)738-0164 
Monday and Thursday 9:00 a.m. to 7:00 p.m.. 
Tuesday, Wednesday, and Friday 9:00a.m. to 4:30 p.m., 
Saturday 9 a.m. to 1 pm. 
Public Reading Room for U.S. 
 
Department of Energy 
Savannah River Operations Office 
Public Reading Room 
Road lA, Building 703A, 0232 
Aiken, SC 29802 
(803)641-3320 



Monday-Thursday 8:00 a.m. to 11:00 p.m., 
Friday 8:00 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 11:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Oak Ridge Operations Office 
Pubic Reading Room 
55 Jefferson Avenue 
Oak Ridge, TN 37831 
(615) 576-1216 
Monday-Friday 8:00 a.m. to 11:30 a.m. and 
12:30 p.m. to 5:00 p.m. 
Public Reading Room for U.S. 
Department of Energy 
Richland Operations Office 
Washington State University Tri-Cities 
100 Sprout Road. Room 130 West 
Richland. WA 99352 
(509) 376-8583 
Monday-Friday 8:00 a.m. to 12:00 noon and 
1:00 p.m. to 4:30 p.m. 
Navy Information Locations 
Norfolk Naval Shipyard 
Chesapeake Central Library 
298 Cedar Rd. 
Chesapeake. VA 23320-5512 
(804) 438-8300 
Monday-Thursday 9:00 a.m to 9:00 p.m.. 
Friday and Saturday 9:00 a.m to 5:00 p.m. 
Sunday 1:00 p.m. to 5:00p.m. 
Newport News Public Library 
Grissom Branch 
386 Deshazor Dr. 
Newport News, VA 23602 
(804) 886-7896 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Kiln Library 
301 East City Hall Ave. 
Norfolk, VA 23510 
(804) 441-2429 
Monday-Thursday 9:00 a.m. to 9:00 p.m.. 
Friday 9:00 a.m. to 5:30 p.m.. 
Saturday 9:00a.m. to 5:00p.m. 
Hampton Public Library 
4207 Victoria Boulevard 
Hampton, VA 23689 
(804)727-1154 
Monday-Thursday 9:00 a.m. to 9:00 p.m.. 
Friday and Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 5:00 p.m. 
Portsmouth Public Library 
Main Branch 
601 Court St. 
Portsmouth, VA 23704 
(804) 393-8501 
Monday-Thursday 9:00 a.m to 9:00 p.m. 
Friday and Saturday 9:00 a.m to 5:00 p.m. 
Virginia Beach Central Library 
4100 Virginia Beach Blvd. 
Virginia Beach. VA 23452 
(804)431-3001 
Monday-Thursday 10:00 a.m. to 9:00 p.m.. 



Friday and Saturday 10:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 5:00 p.m. 
Puget Sound Naval Shipyard 
Kitsap Regional Library 
1301 Sylvan Way 
Bremerton. WA 98310 
(206) 377-7601 
Monday-Thursday 9:30 a.m. to 9:00 p.m.. 
Friday and Saturday 9:30 a.m. to 5:30 p.m.. 
Sunday 12:30 p.m. to 5:30 p.m. 
Kltsap Regional Library 
Downtown Branch 
6125th Ave. 
Bremarton. WA 98310 
(206) 377-3955 
Monday-Friday 10:00 a.m. to 5:30 p.m. 
  
Suzallo Library SM25 
University of Washington Libraries 
University of Washington 
Seattle, WA 98185 
(206)543-9158 
Monday-Thursday 7:30a.m. to 12:00 midnight. 
Friday 7:30a.m. to 6:00p.m.. 
Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 12:00 noon to 12:00 midnight 
Portsmouth Naval Shipyard 
Rice Public Library 
8 Wentworth Street 
Kittery, ME 03904 
(207)439-1553 
Monday-Wednesday, Friday 10:00 a.m. to 5:00 p.m., 
Thursday 10:00 a.m. to 8:00 p.m.. 
Saturday 10:00a.m. to 4:00p.m. 
Portsmouth Public Library 
8 Islington Street 
Portsmouth. NH 03801 
(603)427-1540 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 5:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m. 
Pearl Harbor Naval Shipyard 
Aiea Public Library 
99-143 Monalua Rd. 
Ajea, HI 95701 
808) 48S-25S4 
Monday and Thursday 10:00a.m. to 8:00p.m.. 
Tuesday. Wednesday. Friday. and Saturday 
10:00 a.m. to 5:00p.m. 
Hawaii State Library 
478 South King Street 
Honolulu, HI 96813 
(808) 586-3535 
Monday, Wednesday, and Friday, 
9:00 a.m. to 5:00 p.m.. 
Tuesday and Thursday 9:00 a.m. to 8:00 p.m. 
Saturday 10:00 a.m. to 5:00 p.m. 
Pearl City Public Library 
1138 Waimano Home Rd. 
Pearl City, HI 96782 
(808)4554134 
Monday-Wednesday 10:00 a.m. to 8:00 p.m. 
Thursday and Saturday 10:00a.m. to 5:00p.m.. 
Friday and Sunday 1:00 p.m. to 5:00 p.m. 
Pearl Harbor Naval Base Library 



Code 90L 
1614 Makalapa Dr. 
Pearl Harbor, HI 98860-5350 
(808)471-8238 
Tuesday-Thursday 10:00 a.m. to 7:00 p.m. 
Friday and Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 5:00 p.m. 
Kesselring Site 
Albany Public Library 
Reference and Adult Services 
161 Washington Ave. 
Albany, NY 12210 
(518)449-3380 
Monday-Thursday 9:00 a.m. to 9:00 p.m. 
Friday 9:00 a.m to 6:00 p.m.. 
Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 5:00 p.m. 
Saratoga Springs Public Library 
320 Broadway 
Saratoga Springs, NY 12886 
(518) 584-7860 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Schenectady County Library 
99 Clinton Street 
Schenectady, NY 12305 
(518)389-4511 
Monday-Thursday, 9:00a.m. to 9:00 p.m. 
Friday and Saturday, 9:00a.m. to 5:00p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Other Locations 
Main Library 
University of Arizona 
Tucson, AZ 85721 
(602)621-6421 
Monday-Thursday 7:30 a.m. to 1:00 a.m., 
Friday 7:30 a.m. to 8:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m.. 
Sunday 11:00 a.m. to 1:00 a.m. 
Main Library 
University of California at Irvine 
Government Publications Receiving Dock 
Irvine, CA 92717 
(714)824-6936 
School Hours: 
Monday-Thursday 8:00 a.m. to 1:00 a.m. 
Friday 8:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 12:00 noon to 1:00 a.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m., 
Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
Pleasanton Public Library - Reference Desk 
400 Old Bernal Avenue 
Pleasanton, CA 94566 
(510) 462-3535 
Monday and Tuesday 1:00 p.m. to 8:00 p.m., 
Wednesday 10:00 a.m. to 8:00 p.m., 
Thursday 10:00 a.m. to 6:00 p.m., 
Closed Friday 
Saturday and Sunday 1:00 p.m. to 5:00 p.m. 
San Diego Public Library 
820 "E" Street 



San Diego, CA 92101 
(619)236-5867 
Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:30 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Denver Public Library 
1357 Broadway 
Denver, CO 80203 
(303) 840-8845 
Monday-Wednesday 10:00 a.m. to 9:00 p.m., 
Thursday-Saturday 10:00 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
George A. Smathera Libraries, Library West 
University of Florida Library, Room 241 
P.O. Box 117001 
Gainesville, FL 32611-7001 
(904) 392-0367 
Monday-Thursday 8:00 a.m. to 9:30 p.m., 
Friday 6:00 a.m. to 5:00 p.m., 
Sunday 2:30 p.m. to 9:30 p.m. 
Atlanta Public Library 
1 Margaret Mitchell Square 
Atlanta, GA 30303 
(404)730-1700 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Reese Library 
Augusta College 
2500 Walton Way 
Augusta, GA 30904-2200 
(708) 737-1744 
School Hours: 
Monday-Thursday 7:45 a.m. to 10:30p.m., 
Friday 7:45 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:30 p.m. to 9:30 p.m. 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Chatham-Effingham-Liberty 
Regional Library 
2002 Bull Street 
Savannah, GA 31401 
(912)652-3600 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday 9:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Parks Library 
Iowa State University 
Government Publications Department 
Ames, IA 50011-2140 
(515)294-3642 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight. 
FrIday 7:30 a.m. to 10:00 p.m., 
Saturday 10:00 a.m. to 10:00 p.m., 
Sunday 12:30 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 12:30 p.m. to 5:00 p.m., 
Sunday 12:30 p.m. to 5:00 p.m., 
Boise Public Library 
715 South Capitol Boulevard 



Boise, ID 83702 
(208) 364-4023 
Monday and Friday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m.. 
Saturday and Sunday 12:00 noon to 5:00 p.m. 
Idaho State Library 
325 West State Street 
Boise, ID 83702 
(208) 334-2152 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Shoshone-Bannock Library 
Bannock and Pima Streets, HRDC Building 
Fort Hall, ID 83203 
(208) 238-3882 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Idaho Falls Public Library 
457 Broadway 
Idaho Falls, ID 83402 
(208) 529-1462 
Monday-Thursday 9:00 a.m. to 9:00 p.m, 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:30 p.m. to 5:30 p.m. 
University of Idaho Library 
Rayburn Street 
Moscow, ID 83844-2353 
(208) 885-8344 
Monday-Friday 8:00 a.m. to 12:00 midnight, 
Saturday 9:00 a.m. to 12:00 midnight, 
Sunday 10:00 a.m. to 12:00 midnight 
Pocatello Public Library 
812 East Clark Street 
Pocatello, ID 83201 
(208) 232-1263 
Monday-Thursday 9:30 a.m. to 8:00 p.m. 
Friday and Saturday 9:30 a.m. to 5:30 p.m. 
Twin Falls Public Library 
434 Second Street East 
Twin Falls, ID 83301 
(208) 733-2964 
Monday, Friday, and Saturday 10:00 a.m. to 6:00 p.m., 
Tuesday-Thursday 10:00 a.m. to 9:00 p.m. 
Main Library, Third Floor 
University of Illinois 
801 South Morgan, Mail Code 234 
Chicago, IL 60607 
(312)413-2594 
Monday-Thursday 7:30 a.m. to 10:00 p.m., 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 8:00 p.m., 
Sunday 1:00 p.m. to 9:00 p.m. 
Documents Library, 200-D  
University of Illinois 
1408 W. Gregory Drive 
Urbana, IL 61801 
(217) 244-2060 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m.. 
Sunday 1:00 pm. to 12:00 midnight 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
Friday 8:00 a.m. to 6:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 



Engineering Library 
Purdue University 
West Lafayette, IN 47907 
(317) 494-2871 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday 8:00 a.m. to 10:00 p.m., 
Saturday 8:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
Manhattan Public Library 
Julliette and Poyntz 
Manhattan, KS 66502 
(913) 776-4741 
Monday-Friday 9:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 2:00 p.m. to 6:00 p.m. 
Massachusetts Institute of 
Technology Science Library 
160 Memorial Drive Building 14 
Cambridge, MA 02139 
(617) 253-5885 
Monday-Thursday 8:00 a.m. to 12:00 midnight, 
Friday and Saturday 8:00 a.m. to 8:00 p.m., 
Sunday 12:00 noon to 12:00 midnight 
O'Leary Library 
University of Massachusetts 
1 University Ave 
Lowell, MA 01854 
(508) 934-3205 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 5:00 p.m., 
Saturday 10:00 a.m. to 6:00 p.m., 
Sunday 1:00p.m. to 12:00 midnight 
Summer Hours: 
Monday-Friday 8:30 a.m. to 9:00 p.m., 
Sunday 2:00 p.m. to 7:00 p.m. 
Worcester Public Library 
3 Salem Square 
Worchester, MA 01608 
(508) 799-1655 
Monday-Thursday 9:00 a.m. to 9:00 p.m. 
Friday and Saturday 9:00 a.m. to 5:30 p.m. 
Bethesda Public Library 
7400 Ariington Road 
Bethesda, MD 20814 
(301)986-4300 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00 a.m. to 5:00 p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Gaithersburg Regional Library 
18330 Montgomery Village Avenue 
Gaithersburg, MD 20879 
(301)940-2515 
Monday-Thursday 10:00 a.m. to 8:30 p.m., 
Friday 10:00a.m. to 5:00p.m., 
Saturday 9:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Hyattsville Public Library 
6530 Adelphi Road 
Hyattsville, MD 20782 
(301) 779-9330 



Monday-Thursday 10:00 a.m. to 9:00 p.m., 
Friday 10:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ann Arbor Public Library 
343 South 5th Avenue 
Ann Arbor, MI 48104 
(313) 994-2335 
Monday 10:00 a.m. to 9:00 p.m., 
Tuesday-Friday 9:00 a.m. to 9:00 p.m., 
Saturday 9:00 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Zanhow Library 
Saginaw Valley State University 
7400 Bay Road 
University Center, MI 48710 
(517)790-4240 
School Hours: 
Monday-Thursday 8:00 a.m. to 11:00 p.m.. 
Friday 6:00 a.m. to 4:30 p.m., 
Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 9:00 p.m. 
Summer Hours: 
Monday-Thursday 8:00 a.m. to 10:30 p.m., 
Friday 8:00 a.m. to 4:30 p.m.. 
Saturday 10:00 a.m. to 2:00 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
Ellis Library 
University of Missouri 
Columbia, MO 65201 
(314) 852-0748 
School Hours: 
Monday-Thursday 7:30 a.m. to 12:00 midnight, 
Friday 7:30 a.m. to 11:00 p.m., 
Saturday 9:00 a.m. to 9:00 p.m., 
Sunday 12:00 noon to 1:00 a.m. 
Summer Hours: 
Monday and Thursday 8:00 a.m. to 8:00 p.m.. 
Tuesday, Wednesday, and Friday 8:00 a.m. to 5:00 p.m. 
Saturday 12:00 noon to 5:00 p.m. 
Curtis Laws Wilson Library 
University of Missouri Library 
Rolla, MO 65401-0249 
(314)3414227 
School Hours: 
Monday-Thursday 8:00 a.m. to 12:00 midnight. 
Friday 8:00 a.m. to 10:30 p.m., 
Saturday 8:00 a.m. to 5:00 p.m., 
Sunday 2:00 p.m. to 12:00 midnight, 
Summer Hours: 
Monday-Friday 8:00 a.m. to 5:00 p.m. 
D.H.Hill Library 
North Carolina State University 
RO. Box 7111 
Raleigh, NC 27695-7111 
(919)515-3364 
School Hours: 
Monday-Thursday 7:00 a.m. to 1:00 a.m., 
Friday 7:00 a.m. to 9:30 p.m., 
Saturday 9:30 a.m. to 6:00 p.m., 
Sunday 1:00 p.m. to 1:00 a.m. 
Summer Hours: 
Monday-Thursday 7:00 a.m. to 11:00 p.m., 
Friday 7:00 am. to 6:00 p.m. 
Saturday 9:30 a.m. to 5:30 p.m., 



Sunday 1:00p.m. to 11:00p.m. 
Omaha Public Library 
215 5. 15th Street 
Omaha, NE 68102 
(402) 444-4800 
Monday-Thursday 9:00 a.m. to 9:00 p.m., 
Friday and Saturday 9:00 a.m. to 5:30 p.m., 
Sunday 1:00 p.m. to 5:00 p.m. 
General Library 
University of New Mexico 
Albuquerque, NM 87131-1456 
(505) 277-5441 
School Hours: 
Monday-Thursday 8:00 a.m. to 9:00 p.m., 
Friday 8:00 a.m. to 5:00 p.m.. 
Saturday and Sunday 12:00 noon to 4:00 p.m., 
Summer Hours: 
Monday-Friday 8:00 a.m. to 6:00 p.m., 
Saturday 10:00 a.m. to 5:00 p.m. 
U.S. DOE Community Reading Room 
1450 Central Avenue, Suite 101 
MS C314 
Los Alamos, NM 87544 
(505)665-2127 
Monday-Friday 9:00 a.m. to 5:00 p.m. 
Lockwood Library 
State University ot New York-Buffalo 
Buffalo. NY 14260-2200 
(716)645-2816 
School Hours: 
Monday-Thursday 8:00a.m. to 10:45p.m., 
Friday 8:00a.m. to 9:00p.m., 
Saturday 9:00 a.m. to 5:00 p.m.. 
Sunday 1:00 p.m. to 9:00 p.m., 
Summer Hours: 
Monday, Wednesday, Thursday and 
Friday 9:00 a.m. to 6:00 p.m.. 
Tuesday 9:00 a.m. to 10:00 p.m. 
Sunday 1:00 p.m. to 9:00 p.m. 
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1. PURPOSE AND NEED FOR AGENCY ACTION 

      This section identifies the proposed action and the purpose and need for that action

1.1 Proposed Action 

      To fullfill near-term goals, the U.S. Department of Energy (DOE) proposes the follow
  
      -     to develop appropriate facilities and technologies to manage waste and spent n
            expected at the Idaho National Engineering Laboratory (INEL) in southeastern I
            the next ten years  
      -     to more fully integrate all environmental restoration and waste management act
            INEL to achieve cost and operational efficiencies, including pollution prevent
            minimization 
      -     to responsibly manage environmental impacts from environmental restoration and
            management activities.  
                   

1.2 Purpose and Need 

      DOE is responsible by law for spent nuclear fuel management, waste management, and 
environmental restoration at the INEL.  Under the Atomic Energy Act of 1954, as amended, D
responsible for managing certain spent nuclear fuels.  Under the Comprehensive Environment
Compensation, and Liability Act of 1980, as amended; the Resource Conservation and Recover
1976; the Federal Facility Compliance Act of 1992; and other laws, DOE is responsible for 
and controlling hazardous substances in a manner that protects human health and the enviro
committed to comply with these and all other applicable Federal and State laws and regulat
and interagency agreements governing spent nuclear fuel and environmental restoration and 
management. 
      Over the past 50 years, DOE activities have resulted in the accumulation of spent nu
requiring treatment, storage, and disposal; and sites requiring remediation.  To better fu
responsibilities, DOE needs to develop and implement a program for spent nuclear fuel mana
environmental restoration and waste management activities at the INEL.  To establish an ef
program [for the foreseeable future, focused on the near term (the next ten years)], DOE n
specific decisions that would accomplish three major goals: (a) support research and devel
the INEL; (b) comply with legal requirements governing spent nuclear fuel, environmental r
waste management; and (c) treat, store, and dispose of waste, manage spent nuclear fuel, a
environmental restoration activities at the INEL in an environmentally sound manner. 
      As part of the proposed action, DOE needs to decide upon the appropriate 
      -     Strategy for implementing at the INEL, DOE's national spent nuclear fuel decis
            regarding transportation, receipt, processing, and storage of spent nuclear fu
             
      -     Strategy for implementing at the INEL, DOE's environmental restoration and was
            management decisions. 
             
      -     Cleanup strategy for actions required by the Comprehensive Environmental Respo
            Compensation, and Liability Act of 1980, as amended, and the Federal Facility 
            and Consent Order of 1991. 
             
      -     Capabilities, facilities, research and development, and technologies for treat
            disposing of each waste type at the INEL. 
             
      -     Actions regarding certain projects at the INEL, such as treatment technologies
            bearing and high-level wastes, storage capacity for spent nuclear fuels, and t
            technologies for other radioactive and mixed wastes. 
             
       
                             1.  PURPOSE AND NEED FOR AGENCY ACTION 
      This section identifies the proposed action and the purpose and need for that action
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      To fullfill near-term goals, the U.S. Department of Energy (DOE) proposes the follow
  
      -     to develop appropriate facilities and technologies to manage waste and spent n
            expected at the Idaho National Engineering Laboratory (INEL) in southeastern I
            the next ten years  
      -     to more fully integrate all environmental restoration and waste management act
            INEL to achieve cost and operational efficiencies, including pollution prevent
            minimization 
      -     to responsibly manage environmental impacts from environmental restoration and
            management activities.  
                   
                    1.2 Purpose and Need 
      DOE is responsible by law for spent nuclear fuel management, waste management, and 
environmental restoration at the INEL.  Under the Atomic Energy Act of 1954, as amended, D
responsible for managing certain spent nuclear fuels.  Under the Comprehensive Environment
Compensation, and Liability Act of 1980, as amended; the Resource Conservation and Recover
1976; the Federal Facility Compliance Act of 1992; and other laws, DOE is responsible for 
and controlling hazardous substances in a manner that protects human health and the enviro
committed to comply with these and all other applicable Federal and State laws and regulat
and interagency agreements governing spent nuclear fuel and environmental restoration and 
management. 
      Over the past 50 years, DOE activities have resulted in the accumulation of spent nu
requiring treatment, storage, and disposal; and sites requiring remediation.  To better fu
responsibilities, DOE needs to develop and implement a program for spent nuclear fuel mana
environmental restoration and waste management activities at the INEL.  To establish an ef
program [for the foreseeable future, focused on the near term (the next ten years)], DOE n
specific decisions that would accomplish three major goals: (a) support research and devel
the INEL; (b) comply with legal requirements governing spent nuclear fuel, environmental r
waste management; and (c) treat, store, and dispose of waste, manage spent nuclear fuel, a
environmental restoration activities at the INEL in an environmentally sound manner. 
      As part of the proposed action, DOE needs to decide upon the appropriate 
      -     Strategy for implementing at the INEL, DOE's national spent nuclear fuel decis
            regarding transportation, receipt, processing, and storage of spent nuclear fu
             
      -     Strategy for implementing at the INEL, DOE's environmental restoration and was
            management decisions. 
             
      -     Cleanup strategy for actions required by the Comprehensive Environmental Respo
            Compensation, and Liability Act of 1980, as amended, and the Federal Facility 
            and Consent Order of 1991. 
             
      -     Capabilities, facilities, research and development, and technologies for treat
            disposing of each waste type at the INEL. 
             
      -     Actions regarding certain projects at the INEL, such as treatment technologies
            bearing and high-level wastes, storage capacity for spent nuclear fuels, and t
            technologies for other radioactive and mixed wastes. 
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2. BACKGROUND 

2.1 Environmental Impact Statement Scope and Overview 

      DOE is currently in the process of making major decisions regarding its future activ
national level and specifically at the Idaho National Engineering Laboratory (INEL).  Volu
Environmental Impact Statement (EIS) has been prepared to evaluate environmental impacts r
implementing DOE's national decisions at the INEL.  This is done by evaluating the program
components of the programs (for example, waste stream management, remediation, decontamina
decommissioning; see Appendix E, Glossary, for a definition of these terms), and various s
DOE intends to decide whether or not to proceed with proposed site-specific projects that 
the alternatives for management of waste streams and spent nuclear fuel.  The proposed pro
discussed in Chapter 3, Alternatives, and Appendix C, Information Supporting the Alternati
of analyses are in Chapter 5, Environmental Consequences. 
      At the national level, two Programmatic EISs are being prepared to address decisions
overall direction of DOE's Spent Nuclear Fuel (SNF) and Waste Management (WM) Programs.  
"Programmatic EIS" is a term for an EIS that covers matters of broad scope, such as agency
agency program that includes a variety of interrelated activities.  A Programmatic EIS may
subsequent analyses of narrower scope that incorporate by reference the general discussion
Programmatic EIS.  Volume 1 of this EIS discusses the environmental consequences of DOE's 
nuclear fuel decisions; the Waste Management Programmatic EIS (draft scheduled to be avail
and agency review by mid-1995) will address the environmental consequences of DOE's nation
management decisions.  These national decisions will have potential environmental conseque
because they will require developing a site-specific strategy to implement the national de
      Volume 3 summarizes the comments that DOE received on the EIS during the public comm
period and provides responses to those comments.  Volume 3 also includes discussions of th
public comments resulted in changes to the EIS and describes how to find specific comment 
responses. 
      The foreseeable strategy for environmental restoration and waste management (ER&WM) 
INEL will include waste avoidance and minimization.  Environmental restoration at the INEL
into the future, but expected future land use will influence methods of remediation and th
generated.  Also, administering spent nuclear fuel and ER&WM activities at the INEL over t
is expected to require new storage, characterization, retrieval, treatment, and disposal f
minimization and avoidance projects.  Technology development to support these projects, in
improvements, and a continuing active environmental monitoring program will also be needed

2.1.1 Environmental Impact Statement Content 

      The SNF and INEL ER&WM EIS has been prepared in accordance with the National Environ
Policy Act of 1969.  The content of this document follows recommendations for the content 
the Council on Environmental Quality and DOE regulations implementing the National Environ
Act.  (Chapter 7, Consultations and Environmental Requirements, gives more details on rela
environmental statutes and regulations.)  
      This volume examines potential environmental impacts associated with four alternativ
managing waste, spent nuclear fuel, and related materials at the INEL (see Chapter 3, Alte
Alternative A (No Action) entails continued operation and maintenance of current facilitie
with only minor changes to some facilities.  Alternative B (Ten-Year Plan) entails impleme
INEL of the existing ten-year plan to comply with regulatory requirements, protect the env
support the INEL mission.  Alternative C (Minimum Treatment, Storage, and Disposal) would 
activities by transporting spent nuclear fuel and wastes to other sites for treatment, pro
characterization, storage, or disposal (or disposition).  Alternative D (Maximum Treatment
Disposal) would involve receiving and managing the maximum potential amount of spent nucle
waste at the INEL from other sites.  

2.1.2 Environmental Impact Statement Scope 

      This section discusses the scope of the EIS as it relates to INEL's ER&WM and spent 
activities and the timeframe for decisions supported by this EIS.  Activities addressed in
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include those that have produced and continue to produce radioactive (high-level,  
------------------------------------------------------------------------------------------
                                    DEFINITIONS 
Alpha Low-Level Waste: Waste that was previously classified as transuranic waste but has a
concentration lowere than the currently established limit for transuranic waste. Alpha low
requires additional controls and special handling. This waste stream cannot be accepted fo
disposal under the current waste acceptance criteria; therefore, it is special-case waste.
Environmental Restoration: Cleanup and restoration of sites and decontamination and decomm
facilities contaminated with radioactive and/or hazardous substances during past productio
releases, or disposal activities. 
Greater-Than-Class-C Waste: Low-level radioactive waste that is generated by the commercia
and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class-C low-l
waste as specified in 10 CFR 61. DOE is responsible for the disposal of greater-than-Class
from DOE nondefense programs. 
Hazardous Waste: Under the Resource Conservation and Recovery Act, a solid waste, or a com
of solid wastes, which because of its quantity, concentration, or physical, chemical, or i
characteristics may (a) cause or significantly contribute to an increase in mortality or a
in serious irreversible, or incapacitating reversible, illness or (b) pose a substantial p
or potential hazard to human health or the environment when improperly treated, stored, tr
disposed of, or otherwise managed. Source, special nuclear material, and by-product materi
as defined by the Atomic Energy Act, are specifically excluded from the definition of soli
High-Level Waste: The highly radioactive waste material that results from the reprocessing
fuel, including liquid waste produced directly from the liquid that contains a combination
and fission product nuclides in quantities that require permanent isolation. High-level wa
include other highly radioactive material that the U.S. Nuclear Regulatory Commission, con
with existing law, determines by rule requires permanent isolation.       
INEL Industrial Waste: Material that is not subject to Resource Conservation and Recovery 
C or Atomic Energy Act regulation. It is generated by manufacturing or industrial processe
waste is also known as solid waste and is regulated by the Resource Conservation and Recov
D. 
Low-Level Waste: Waste that contains radioactivity and is not classified as high-level was
waste, and spent nuclear fuel. Test specimens of fissionable material irradiated for resea
development only, and not for the production of power or plutonium, may be classified as l
provided the concentration of transuranics is less than 100 nanocuries per gram of waste.
Mixed Waste: Waste that contains both hazardous waste under the Resource Conservation and 
and source, special nuclear , or by-product material subject to the Atomic Energy Act of 1
(42 USC 2011, et seq.). 
Radioactive Waste: Waste that is managed for its radioactive content. 
Special-Case Waste: Waste that is owned or generated by DOE that does not fit into typical
plans developed for the major radioactive waste types. 
Spent Nuclear Fuel: Fuel that has been withdrawn from a nuclear reactor following irradiat
constituent elements of which have not been separated. For the purposes of this EIS, spent
fuel also includes uranium/neptunium target materials, blanket subassemblies, pieces  
of fuel, and debris. 
Transuranic Waste: Waste containing more than 100 nanocuries of alpha-emitting transuranic
with half-lives greater than 20 years, per gram of waste, except for (a) high-level radioa
(b) waste that DOE has determined, with the concurrence of the Administrator of the U.S. E
Protection Agency, does not need the degree fo isolation required by 40 CFR 191, or (c) wa
the U.S. Nuclear Regulatory Commission has approved for disposal on a case-by-case basis i
accordance with 10 CFR 61. 
Waste Management: The planning, coordination, and direction of those functions related to 
generation, handling, treatment, storage, transportation, and disposal of waste, as well 
as associated surveillance and maintenance activities. 
------------------------------------------------------------------------------------------
transuranic, low-level, and mixed) wastes, hazardous waste, and INEL industrial waste.  Ac
fall outside the scope of the EIS are also identified.  This EIS provides the analysis req
Environmental Policy Act for certain projects required to implement the Spent Nuclear Fuel
Programs at the INEL. 

2.1.2.1 Environmental Restoration and Waste Management Activities. 

Waste 
management activities discussed in this EIS are evaluated at both the site-wide (by waste 
management) and project-specific levels.  For example, the evaluation of the INEL's waste 



program addresses site-wide impacts associated with the treatment, storage, and disposal o
by ongoing remediation, nuclear energy, energy research, and defense programs.  Examples o
specific evaluation related to waste management activities at the INEL include evaluating 
construct replacement capacity for high-level waste tanks and evaluating the potential env
consequences of incineration (for example, the Waste Experimental Reduction Facility). 
      For environmental restoration, potential impacts at the INEL are addressed only at t
level.   For example, the EIS evaluates the potential site-wide impacts associated with th
decommissioning and decontamination or dismantling of facilities scheduled for closure or 
specific impacts of activities cannot be specifically quantified at this time, so they are
evaluated in this EIS.  Project-specific impacts of these activities at the INEL will be q
in the future, as appropriate, as part of Comprehensive Environmental Response, Compensati
Liability Act actions, in accordance with the Federal Facility Agreement and Consent Order
      Environmental restoration and waste management activities cannot be separated entire
environmental restoration is a major waste generator.  Waste from environmental restoratio
dictate waste management activities. 

2.1.2.2 Spent Nuclear Fuel Activities. 

This EIS also addresses all INEL activities related to 
spent nuclear fuel, except for reactor operations.  Specific activities covered by the EIS
transportation, processing, characterization, storage, and technology for ultimate disposi
this EIS addresses spent nuclear fuel decisions for the entire DOE-wide system, while Volu
spent nuclear fuel activities at the INEL. 

2.1.2.3 Timeframe. 

The Record of Decision supported by Volume 2 of this EIS will determine 
how DOE manages its ER&WM and spent nuclear fuel activities at the INEL for the ten-year p
1995 to 2005.  Volume 1 of this EIS uses a 40-year (1995-to-2035) timeframe for evaluating
impacts associated with DOE's programmatic spent nuclear fuel decision.  The ten-year time
Volume 2 for the evaluation of impacts because too much uncertainty exists to estimate pot
specific impacts at the INEL beyond the year 2005.  However, some projects to be implement
ten-year timeframe are evaluated in this EIS (for example, the Waste Immobilization Facili
because actions taken in the ten-year timeframe may determine whether these other projects
In addition, it is assumed that any facility constructed or used during the ten-year timef
decontamination and decommissioning in the future (but outside the ten-year timeframe). 

2.1.2.4 Activities Outside the Environmental Impact Statement Scope. 

Various 
activities at the INEL fall outside the scope of the EIS and are not addressed in this doc
Volume 2 does not evaluate impacts of operations not associated with the ER&WM and Spent N
Programs at the INEL.  However, some non-ER&WM and nonspent-nuclear-fuel activities are me
appropriate sections when they are relevant to understanding either the affected environme
are expected to occur at the INEL during the next ten years.  Such activities include, for
generation of waste to be handled by the ER&WM Program and those activities related to roa
utilities, fire protection, emergency preparedness, and security.  Potential effects of pa
and nonspent-nuclear-fuel activities are included, when appropriate, in the analysis of cu
(see Section 5.15, Cumulative Impacts and Impacts from Connected or Similar Actions). 

2.1.3 Other Related National Environmental Policy Act Documents 

      DOE currently has a range of National Environmental Policy Act reviews under way tha
interrelated with this SNF and INEL ER&WM EIS.  Because the scope of spent nuclear fuel ma
includes a wide variety of proposals, multiple National Environmental Policy Act reviews a
necessary.  Volume 1 of the EIS provides the overall programmatic National Environmental P
review of the management of DOE spent nuclear fuel policies and programs.  This volume (Vo
provides the site-specific documentation for the INEL.  The National Environmental Policy 
related to ER&WM programs at the INEL are listed in Table 2.1-1.  The National Environment
documentation specifically related to the management of spent nuclear fuel is discussed in
Volume 1 of this EIS.  Discussion in  
 



Table 2.1-1.  and National Environmental Policy Act reviews related to the site-specific d
environmental assessments. 
                           Description of Action                                          
Waste management operations at the Idaho National Engineering Laboratory                  
Special Isotope Separation Project                                                        
Siting, construction, and operation of New Production Reactor capacity                    
Transportation, receipt, and storage of spent nuclear fuel from the Fort                  
St. Vrain Reactor to the INEL 
INEL Federal Aviation Administration Explosive Detection System                           
Independent Validationa and Verification Program 
Test Reactor Area evaporation pond                                                        
Expansion of the INEL Research Center                                                     
High-Level Waste Tank Farm Replacement Project                                            
Decontamination and selective demolition of Auxiliary Reactor Areas I                     
and II                                                                                    
  
Low-level and mixed waste processing at the Waste Experimental                            
Reduction Facility 
Retrieval and re-storage of Transuranic Storage Area waste at the INEL                    
INEL Sewer System Upgrade Project                                                         
INEL Consolidated Transportation Facility                                                 
Waste Characterization Facility                                                           
Test Area North Pool Stabilization Project                                                
Replacement of the Radiological and Environmental Sciences Laboratory                     
Interim action for the cleanup of Pit 9 at the Radioactive Waste                          
Management Complex 
Interim action to reduce contamination near the injection well and in                     
the surrounding groundwater at Test Area North at the INEL 
Replacement of the Health Physics Instrumentation Laboratory                              
Continuing operation of the Specific Manufacturing Capability                             
Process Equipment Waste and Process Waste Liquid Collection Systems                       
at the Idaho Chemical Processing Plant 
Argonne National Laboratory-West Waste Handling Facility                                  
Argonne National Laboratory-West Fuel Cycle Facility                                      
INEL new borrow source site                                                               
Plasma Hearth Process Project                                                             
                                    
  
a.  EIS = environmental impact statement.  
    EA = environmental assessment.  
    ROD = record of decision.  
    FONSI = finding of no significant impact.  
  
b.  The Environmental Assessment was ruled inadequate by the United States District Court 
  
c.  FONSI issued for line upgrades, but not tank replacement.  
the following subsections centers on major reviews with the greatest interrelationship wit
EIS. 

2.1.3.1 Waste Management Operations, Idaho National Engineering Laboratory Environmental Impact Statement. 

In 1977, DOE prepared a Final Environmental Impact Statement (DOE-ID 1977)  
that evaluated ongoing activities and operations at INEL waste management facilities.  The
SNF and INEL ER&WM EIS supersedes this previous document by providing an updated baseline 
tions and associated environmental impacts for INEL activities since 1977. 

2.1.3.2 Waste Management Programmatic Environmental Impact Statement. 

Currently in preparation, the Waste Management Programmatic EIS (previously known as the E
Programmatic EIS) is analyzing alternative strategies and policies to maximize efficiency 
Waste Management Programs.  The SNF and INEL ER&WM EIS (Volume 2) is being coordinated wit
Programmatic EIS.  The Draft Programmatic EIS is scheduled to be available for public and 
mid-1995.  The analysis in the Programmatic EIS will support DOE complex-wide decisions on
-     Type, size, and number of waste storage, treatment, and disposal facilities needed a



      them, including the transportation network 
       
-     Proposed action formulating and implementing an integrated Waste Management Program
       
-     Alternative configurations for each waste type to provide a framework for siting fut
      specific locations. 
       
The alternatives are structured to ensure analysis of the impacts of the mixed waste confi
defined in the Site Treatment Plans developed pursuant to the Federal Facility Compliance 

2.1.3.3 Tritium Supply and Recycling Environmental Impact Statement. 

The Nuclear 
Weapons Complex Reconfiguration Program has evolved considerably since its original Notice
prepare a programmatic EIS was issued in February 1991.  DOE has now separated the Nuclear
Complex Reconfiguration EIS into two programmatic EISs:  (a)  a Tritium Supply and Recycli
Programmatic EIS (expected completion in November 1995) and (b)  a Stockpile Stewardship a
Management Programmatic EIS.  In the original Notice of Intent, DOE proposed to reconfigur
nuclear weapons complex to be smaller, less diverse, and less expensive to operate.  DOE's
evolved since then for many reasons, but primarily the end of the Cold War.  The tangible 
significant reduction in the size of the Nation's stockpile of nuclear weapons and reduced
production programs.   
      The Tritium Supply and Recycling Programmatic EIS will address alternatives associat
tritium production and the recycling of tritium recovered from weapons retired from the st
is a candidate site for new tritium supply and recycling facilities.  The scope of the pla
Stewardship and Management Programmatic EIS has yet to be determined, but proposed alterna
potentially affect the INEL.   

2.1.3.4 Waste Isolation Pilot Plant Environmental Impact Statement. 

The Final 
Supplemental EIS for the Waste Isolation Pilot Plant, the proposed Federal repository for 
transuranic waste located in Carlsbad, New Mexico, was issued in 1990 to support a decisio
a test phase.  During the test phase, a limited quantity of waste would have been placed u
Waste Isolation Pilot Plant (WIPP).  However, following enactment of the WIPP Land Withdra
1992, DOE decided in 1993 not to proceed with the underground test phase but to perform la
with waste, along with numerous other in situ and offsite studies, to demonstrate complian
Environmental Protection Agency disposal standards (40 CFR 191 Subparts B and C) and the S
Disposal Act.  DOE will prepare and issue an additional supplemental EIS at the end of the
support a decision on whether or not to proceed with the disposal phase. 

2.1.3.5 Environmental Impact Statement for a Potential Repository at Yucca Mountain for Disposal of High-Level Radioactive 
(Planned). 

The Nuclear Waste Policy Act, as 
amended, mandated that DOE determine the suitability of the Yucca Mountain, Nevada, site a
first licensed geologic repository for spent nuclear fuel and high-level radioactive waste
scheduled the Notice of Intent for 1995, and the Record of Decision for the year 2000.  Yu
potential repository site for spent nuclear fuel addressed in this programmatic environmen
statement.   

2.1.3.6 Draft Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign 
Research Reactor Spent Nuclear Fuel. 

DOE 
proposes to adopt and implement a policy concerning the management of spent nuclear fuel c
enriched uranium that originated in the U. S. but that would come from foreign research re
implementation of this policy would result in foreign research reactor spent nuclear fuel 
S. marine points of entry and transported overland to DOE sites for storage pending ultima
The Foreign Research Reactors Draft EIS is scheduled to be completed in 1995.  Alternative
in this EIS include nonrenewal of the policy; storage sites (Hanford Site, INEL, Savannah 
Ridge Reservation, and Nevada Test Site); transportation from various points of entry; and
technologies.   



2.1.3.7 Federal Facility Compliance Act (1992). 

For each facility at which DOE generates 
or stores mixed waste, the Federal Facility Compliance Act requires DOE to prepare a plan 
treatment capacities and technologies to treat mixed wastes to the standards promulgated b
Environmental Protection Agency.  Upon submission of a plan to the appropriate regulatory 
requires the recipient to solicit and consider public comments and to approve, approve wit
disapprove the plan within six months. 
      The Draft Site Treatment Plan reflects the site-specific preferred treatment options
the State's input and based on existing available information.  To the extent possible, th
Treatment Plan identifies specific treatment facilities for treating the mixed waste and p
set forth in the Act.  When finalized, the Site Treatment Plan will satisfy DOE's obligati
develop and submit a treatment plan for the INEL. 

2.1.4 Scoping Process 

      According to the National Environmental Policy Act, the purpose of the scoping proce
determine, in general, the issues to be addressed in an EIS and to identify those signific
depth analysis. 
  
      For the SNF and INEL ER&WM EIS, the scoping process began on October 22, 1990, when 
published in the Federal Register its Notice of Intent to prepare a Programmatic EIS that 
ER&WM activities (including spent nuclear fuel) at all DOE facilities (FR 1990).  Public c
solicited, and DOE released a Draft Implementation Plan to develop the EIS.  Following the
Draft Plan, a second comment period was conducted via six regional workshops.  In these wo
public was invited to express opinions and ask questions about the Plan.  On October 5, 19
lished a Notice of Intent to prepare a site-specific EIS on its ER&WM Programs (including 
fuel) at the INEL (FR 1992).  Scoping meetings were conducted in five different locations 
Idaho.  DOE made numerous announcements in local newspapers and other media to alert the p
these meetings.  The meetings provided both formal and informal ways for the public to exp
and obtain information about the intended scope of analysis.  DOE also conducted numerous 
briefings with representatives of State and local governments, elected officials, and the 
Indian Tribes.  This was an effort to provide early notice and information about the docum
briefings, participants provided input on their concerns and issues. 
      After public comments were taken and a plan was developed for preparing the EIS, a c
issued that expanded the scope of the EIS.  On June 28, 1993, as an outgrowth of civil law
DOE, the State of Idaho, and other parties, the U.S District Court for the District of Ida
prepare a comprehensive EIS for spent nuclear fuel management.  This court order addressed
pare an EIS for the INEL that examines alternatives to the transport, receipt, processing,
nuclear fuel at the INEL site.  Because of the quantities and types of fuel currently loca
evaluation of these activities required assessing similar activities throughout the DOE co
decided to expand its site-specific EIS for the INEL to  incorporate the programmatic deci
management of spent nuclear fuel within the DOE complex, previously part of DOE's Waste Ma
Programmatic EIS (previously known as the ER&WM Programmatic EIS).  This expanded document
SNF and INEL ER&WM EIS. 
      To allow the public an opportunity to comment on the scope of the SNF and INEL ER&WM
DOE published a Notice of Opportunity on September 3, 1993.  DOE used the public and agenc
ments received during the scoping comment period to identify major issues and to define th
natives that are evaluated in Volume 2.  DOE's responses to comments and issues raised dur
ment period are given in the Implementation Plan and its amendments for this EIS (DOE-ID 1
      During the scoping comment periods, DOE received a total of 970 comments addressing 
issues.  The issues can be grouped into three types:  technical issues, programmatic spent
and other issues.  Figure 2.1-1 summarizes the 3,128 issues applying to the site-specific 
this volume.  
      The greatest number of issues raised during scoping were statements in opposition to
fuel and waste being managed in Idaho.  Commentors were concerned about several aspects of
fuel and about DOE siting criteria.  The most frequently raised technical issue for the IN
materials and waste management.  Other frequent comments focused on the National Environme
Act process, DOE credibility, the range of alternatives, water quality, and the expansion 
EIS.  In response to these comments, DOE decided to expand the number of alternatives eval
2 from two to four (see Chapter 3). 
      Reflecting continuing DOE and public concern, the EIS process emphasized data gather
analyses of potential impacts to water use and water quality.  Other areas emphasized incl
future waste streams, hazardous material inventories, impacts to air quality, accident ana



transportation analyses. 

2.1.5 Response to Public Comments 

      Volume 3, Response to Public Comments, was added to this EIS to fully address and re
public comments.  In addition, DOE considered public comments, along with other factors su
programmatic need, technical feasibility, and cost, in arriving at DOE's preferred alterna
public comment period for the Draft EIS, more than 1,430 individuals, agencies, and organi
DOE with comments.  A broad spectrum of private citizens; businesses; local, State, and Fe
Native American tribes; and public interest groups are represented within this volume of c
Comments were received from all affected DOE and shipyard communities. 
      Volume 3 summarizes the comments on the EIS received by DOE during the public commen
and provides responses to those comments.  In addition, Volume 3 explains how public comme
the selection of the preferred alternatives, discusses the extent to which public  
 
Figure 2.1-1.  Comments and issues raised during the comment periods. comments resulted in
responses in this volume. 
      Responses to comments consist of two parts.  The first part summarizes the comment(s
second part responds to the comment(s).  Identical or similar comment(s) were frequently p
than one commentor and, in such cases, DOE grouped the comments and prepared a single resp
group.  This summarization was also appropriate due to the large volume of comments receiv
      In compliance with National Environmental Policy Act and Council on Environmental Qu
regulations, public comments on the Draft EIS were assessed and considered both individual
collectively by DOE and the Navy.  Some comments resulted in modifications in the EIS or e
why comments did not warrant further response.  Most comments not requiring a change to th
in a response to correct factual misinterpretations, to explain or communicate government 
the scope of the EIS, to explain the relationship of the EIS to other related policy, to c
EIS, to explain the relationship of the EIS to other related National Environmental Policy
to refer commentors to information in the EIS, to answer technical questions, or to furthe
issues.  The Record of Decision will include the decision made by the Secretary of Energy,
consider public comments on the Draft EIS. 

2.1.5.1 How the Department of Energy Considered Public Comments in the National Environmental Policy Act Process. 

As required in the Council on Environmental Quality regulations 
[40 CFR 1502.14(e)], DOE's preferred alternatives are identified in the Final EIS.  The pr
for Volumes 1 and 2 were identified based on the consideration of environmental impacts, r
compliance, DOE and spent nuclear fuel programmatic missions, public issues and concerns, 
security and defense, cost, and DOE policy.  Public input considered in the decisionmaking
alternatives selection process included concerns, desires, and opinions regarding the acti
the EIS and expectations of DOE in making the management decisions on complex-wide program
nuclear fuel management and environmental restoration and waste management programs at the
Public input contributed to the development of performance factors, defined as desirable a
characteristics that measure the relative acceptability of alternatives, which were used t
preferred alternatives.  The candidate preferred alternatives were then evaluated against 
and nontechnical sensitivities, including public perception of environmental impact, indic
preferences, implementation flexibility, regulatory risk, spent nuclear fuel processing po
justice, potential resistance to implementation, and fairness.  DOE's preferred alternativ
consensus that spent nuclear fuel should be actively managed in preparation for ultimate d
addition, DOE's preferred alternative supports the implementation of a path forward for th
disposition of spent nuclear fuel, a significant issue raised by the public.  The EIS, inc
alternatives, will be considered by the Secretary of Energy, along with other factors, in 
to be documented in a formal Record of Decision. 

2.1.5.2 Changes to the Environmental Impact Statement Resulting from Public Comment. 

A major purpose of the National Environmental Policy Act is to promote efforts that will 
prevent or eliminate damage to the environment by ensuring informed decisionmaking on majo
actions significantly affecting the quality of the human environment.  Consideration of pu
the Draft EIS helps to ensure that the EIS is an adequate decisionmaking tool; accordingly
enhanced, as appropriate, in response to public comments.  While a number of specific issu
were raised by commentors, none of the issues or concerns identified new reasonable altern
assessment or resulted in significant change in the results of the analysis of the potenti



consequences. 
      Based on review of public comments, coupled with the consultations held with comment
as well as State and tribal governments, the main EIS enhancements include the following:
      -     Seismic and water resources discussions were reviewed, clarified, and enhanced
            alternative sites, and current data and analyses were added to Volumes 1 and 2
            appropriate.  A discussion of potential accidents caused by a common initiator
            The option of stabilizing some of DOE's spent nuclear fuel (specifically from 
            by processing it at available facilities located overseas was added, thus enha
            processing options discussed in the EIS.  An analysis of barge transportation 
            the EIS, with respect to the option of shipping N-Reactor fuel to a shipping p
            overseas processing, as well as to support the potential transport of Brookhav
            Laboratory spent nuclear fuel to another site, as appropriate.  In addition, a
            shipboard fires was added, primarily in response to comments related to receiv
            nuclear fuel containing uranium of U. S. origin from foreign research reactors
             
      -     In Volume 2 of the EIS, the air quality analysis was revised to upgrade the ex
            conditions and impacts of alternatives in terms of the amount of Prevention of
            Deterioration increment consumed, thus updating the baseline conditions presen
            INEL.  Additionally, the Waste Experimental Reduction Facility project summary
            enhanced and clarified.  The EIS was also revised to reflect current projectio
            employment, including the projected downsizing of the INEL due to contractor 
            consolidation. 
             
      -     In response to public comments, a brief summary of the results of a separate e
            the costs of the various alternatives was added to the EIS, although the cost 
            performed independently of the EIS for additional purposes.  The discussion of
            regarding the management of Fort St. Vrain spent nuclear fuel currently stored
            has been expanded.  As committed to in the Draft EIS, the evaluation and discu
            environmental justice has been expanded in both Volumes 1 and 2 of the EIS.  T
            was based on interim DOE guidance in the absence of interagency policy in this
            reflects limited public comments received regarding environmental justice.  Co
            with the commenting Native American tribes is reflected in the environmental j
            analysis, as well as in the various sections of the EIS, as appropriate. 
             
      -     Other enhancements include a clarification that potential shipment of spent nu
           containing uranium of U. S. origin from foreign research reactors consists of a
            estimate of 22 metric tons (24 tons) of heavy metal.  In addition, as a result
            comments, Volume 1 of the EIS was enhanced to clarify the relationship between
            DOE National Environmental Policy Act actions and this EIS.  Likewise, the rel
            between the EIS and the Spent Fuel Vulnerability Action Plans was clarified in
            With respect to the naval spent nuclear fuel, Appendix D of Volume 1 was modif
            fully explain the import of naval spent nuclear fuel and to discuss potential 
            terrorist attacks at naval shipyards. 

2.2 Idaho National Engineering Laboratory Overview 

2.2.1 General Site Description 

      The INEL site occupies about 230,000 hectares (890 square miles) of dry, cool desert
Idaho.  It is located in the Eastern Snake River Plain (Figure 2.2-1), southwest of Yellow
[211 kilometers (132 miles)]; north of Salt Lake City, Utah [374 kilometers (234 miles)]; 
Idaho [317 kilometers (198 miles)].  The INEL site lies west of the Snake River and near n
forests and recreational areas.  Population centers near the site are Idaho Falls to the e
southeast, Pocatello to the south-southeast, and Arco to the west. 

2.2.2 Organization and Administration 

      The INEL is a government-owned site managed by DOE and administered by three DOE ope
offices:  (a) the Idaho Operations Office (DOE-ID); (b) the Idaho Branch Office of Pittsbu
(IBO); and (c) the Chicago Operations Office (DOE-CH).  Lockheed Idaho Technologies Compan
DOE-ID's activities at the INEL.  Westinghouse Electric Corporation (WEC) supports the Ida
Office of the Pittsburgh Naval Reactors, and Argonne National Laboratory (ANL) supports DO
INEL. 



      As INEL Site Manager, DOE-ID is responsible for site services, environmental control
management, and overall safety and emergency planning functions.  Thus, DOE-ID is responsi
ER&WM activities.  The INEL ER&WM Program is under the DOE Headquarters Office of Environm
Management (EM) established in November 1989.  These ER&WM activities are defined and carr
within the regulatory environment described in Section 2.2.11, Regulatory Framework for En
Restoration and Waste Management, and Chapter 7, Consultations and Environmental Requireme
 
Figure 2.2-1  Location of the Idaho National Engineering Laboratory (INEL) in southeastern

2.2.3 Historic and Current Mission 

      The INEL has long provided research and engineering support to the military, commerc
government segments of the U. S. economy.  Specific activities on the INEL have shifted ov
changing national needs.  These shifts included changing from the application of nuclear p
commercial and naval uses, to spent nuclear fuel reprocessing and waste storage, to the cu
science and technology related to advancing and improving remediation and waste management
and applying the knowledge gained from the INEL experience to other national needs. 
      Despite the long history and different operations carried out at the INEL, most of t
been affected by direct land disturbances.  One result of the activities conducted to meet
of the INEL is the creation of nine major facility areas.  These areas and their transport
encompass the majority of industrial development and disturbances on the INEL site, but co
percent of the total land area of the site.  Public roads and utility rights of way that c
additional 6 percent of the total land area of the site. 

2.2.3.1 History of the Implementation of the INEL Mission. 

During World War II, the U. S. Navy and the U. S. Army 
Air Corps used a portion of the present site as a gunnery range.  In 1949, the site was fo
established as the National Reactor Testing Station. Over time, 52 different reactors, mos
of-a-kind facilities, were built here.  Most of these reactors were phased out or dismantl
research missions were completed, but several are currently operating or operable (see Sec
Major Facility Areas).  Highlights of this program include the Experimental Breeder Reacto
National Historic Landmark, which produced the first usable electrical power from nuclear 
and the Boiling Water Reactor Experiment-III, which, in 1955, was the first reactor to lig
------------------------------------------------------------------ 
SITE HISTORY 
1949: Formally Established 
1950a: Test of first nuclear submarine reactor 
1951: Site reactor first to generate electricity from nuclear 
      fission 
1952: Radioactive Waste Management Complex opened 
1953: Idaho Chemical Processing Plant began operation  
1955: Site reactor powered CIty of Arco  
1970: Transuranic waste no longer buried  
1974: Site became Idaho National Engineering Laboratory 
      (INEL) 
1975: INEL designated National Environmental Research Park 
1987: Consent Order and Compliance Agreement signed 
1989: INEL on U.S. Environmental Protection Agency's National  
      Priorities List 
1991: Federal Facility Agreement and Consent Order signed 
1992: Decision to phase out reprocessing at the Idaho  
      Chemical Processing Plant 
------------------------------------------------------------------ 
      Beginning in the 1950s, the Naval Reactors Facility tested and operated prototypes o
reactors for submarines and surface ships.  In addition, this facility was a training stat
ships.  The Navy discontinued training on the Large Ship Reactor (A1W) facility at the Nav
Facility in 1994 and has announced the 1995 closure of the Submarine Reactor (S5G) prototy
      Another effort supporting U. S. nuclear programs was reprocessing spent nuclear fuel
uranium at the Idaho Chemical Processing Plant.  Reprocessing was begun in 1953 and phased
in April 1992. 
      Between 1954 and 1989, defense-related nuclear waste was transported to the INEL sit
from the Rocky Flats Plant in Colorado.  Until 1970, this mostly transuranic waste was bur



and trenches at the Radioactive Waste Management Complex.  After 1970, transuranic waste w
above ground in specially designed interim storage facilities.  
      Since the mid-1970s, one of the specific purposes of the INEL has been to advance sc
technology related to environmental characterization and restoration of sites contaminated
operations.  In 1974, the National Reactor Testing Station was renamed the Idaho National 
Laboratory to reflect its broader mission, which now includes research and engineering for
well as nuclear, energy programs.  One year later, the INEL was designated as a National E
Research Park, one of seven in the nation.  These parks were established by DOE to provide
areas for research and education in the environmental sciences and to demonstrate the comp
technology development and use with environmental quality.  The INEL site provides an outd
where scientists can study changes in the natural environment caused by human activities. 
continued to further emphasize the mission of developing restoration and waste management 
to implement the requirements from the signing of the Consent Order and Compliance Agreeme
and, since the listing of the INEL on the National Priorities List, the Federal Facility A
Order in 1991, which superseded the Consent Order and Compliance Agreement.  

2.2.3.2 Current Mission. 

The current INEL mission is to develop, demonstrate, and deploy 
advanced engineering technology and systems to improve national competitiveness and securi
production and use of energy more efficient, and to improve the quality of life and the en
primary emphasis at the INEL include waste management and minimization, environmental engi
restoration, energy efficiency, renewable energy, national security and defense, nuclear t
advanced technology and methods.  The ER&WM Program has DOE's top priority at the INEL. 
      Specific aspects of the Environmental Restoration Program mission are to (a) assess 
sites where there are known or suspected releases of harmful substances into the environme
manage contaminated surplus nuclear facilities as they are decommissioned.  Aspects of the
Management Program mission are to (a) protect the safety of INEL employees, the public, an
environment in the design, construction, maintenance, and operation of INEL treatment, sto
facilities, and (b) operate these facilities in a manner that is cost-effective, is enviro
with regulations, and is publicly acceptable.  While fulfilling these missions, DOE is com
all INEL facilities into compliance with local, State, and Federal regulations.   

2.2.4 Major Facility Areas 

      Mission activities including those associated with ER&WM occur primarily in nine maj
areas that were developed since the INEL site was established.  This section describes the
at the INEL site (see Figure 2.2-2) and the Idaho Falls operations facilities.  As the fig
facility areas are located in the southwestern portion of the site.  These facilities are 
implementing both historic and current missions.   
      The specific facilities described in this section include both those where spent nuc
ER&WM activities occur (proposed actions evaluated in this EIS) and where nonspent-nuclear
ER&WM activities occur (actions generally not evaluated in this EIS with the exception of 
would generate).  Information on Spent Nuclear Fuel and ER&WM Program activities is presen
Sections 2.2.5 (Spent Nuclear Fuel), 2.2.6 (Environmental Restoration), 2.2.7 (Waste Manag
2.2.10 (Activities Not Directly Related to Spent Nuclear Fuel or Environmental Restoration
Management). 
 
Figure 2.2-2.  Major facility areas located at the Idaho National Engineering Laboratory s
Chemical Processing Plant, Central Facilities Area, Power Burst Facility, Experimental Bre
I/Boiling Water Reactor Experiment, Radioactive Waste Management Complex, Naval Reactors F
Argonne National Laboratory-West.  In addition to the major facility areas located at the 
support facilities are located in the City of Idaho Falls.  The facilities at the site plu
facilities in Idaho Falls make up the INEL. 

2.2.4.1 Test Area North. 

The Test Area North is located in the northern portion of the INEL site 
on State Highway 33 about 24 kilometers (15 miles) east of the town of Howe and 19 kilomet
west of the town of Mud Lake.  This facility area covers a total area of about 80 hectares
      Test Area North's original purpose was to house the Aircraft Nuclear Propulsion Proj
discontinued project to develop nuclear-powered aircraft.  Later, this facility area inclu
Test Facility, which was used in light-water-reactor accident testing.  Structures associa



operations still exist at Test Area North.  Test Area North's current purpose includes han
irradiated material, supporting energy research and defense programs (including production
demonstrating dry cask storage of spent nuclear fuel, performing flow tests to support rea
and storing spent nuclear fuel. 
      Test Area North's four key facilities related to spent nuclear fuel and ER&WM are th
Test Facility, which was used for the Aircraft Nuclear Propulsion Project, has been inacti
consists of seven vacant buildings; the Technical Support Facility, which is used for hand
radioactive materials, contains the Process Experimental Pilot Plant, and consists of 40 s
administrative, service, and maintenance functions; the Water Reactor Research Test Facili
for reactor flow experiments, includes the Thermal-Hydraulic Experimental Facility Assembl
Building, and contains eight structures; and the Containment Test Facility, formerly the L
Facility, which houses the Specific Manufacturing Capability project that produces tank ar
Army and consists of 34 structures.   

2.2.4.2 Test Reactor Area. 

The Test Reactor Area covers about 40 hectares (100 acres) and is 
located in the southwestern portion of the INEL site.  This facility area contains over 70
which were built as early as 1952.  The Test Reactor Area's current purpose is to study th
on materials, fuels, and equipment and to perform chemistry and physics experiments.  The 
Area's major facilities include three reactors, four low-power reactors, and a hot cell op
highly radioactive materials.  The three reactors are the Materials Test Reactor, the Engi
and the Advanced Test Reactor.  The Materials Test Reactor and Engineering Test Reactor ha
deactivated and are planned for decontamination and decommissioning.  The Advanced Test Re
operating.  It is used for materials testing under reactor conditions and for producing ra
medicine, research, and industry.   
      The four low-power reactors used for criticality measurements are the Engineering Te
Critical Facility (in decommissioning and decontamination), the Advanced Test Reactor Crit
line), the Advanced Reactivity Measurement Facility (shutdown status), and the Coupled Fas
Measurement Facility (shutdown status). 

2.2.4.3 Idaho Chemical Processing Plant. 

The Idaho Chemical Processing Plant covers 
approximately 100 hectares (250 acres) and contains over 150 buildings.  Twenty-one additi
are planned for construction.  The Idaho Chemical Processing Plant is located near the Tes
the southwestern part of the INEL site. 
      The Idaho Chemical Processing Plant's original purpose was to function as a one-of-a
reprocessing facility for government-owned nuclear fuels from research and defense reactor
recovered uranium from spent nuclear fuel so that it could be reused.  
      The Idaho Chemical Processing Plant's current purpose is to 
      -     Receive and store DOE-assigned spent nuclear fuels 
             
      -     Prepare high-level liquid and solid waste for disposition in a repository 
             
      -     Develop technologies for the disposition of spent nuclear fuel, sodium-bearing
            high-level waste 
             
      -     Develop and apply technologies to minimize waste generation and manage radioac
            hazardous wastes. 
             
      Major operating facilities at the Idaho Chemical Processing Plant include both stora
facilities.  Storage facilities provide spent nuclear fuel storage (pools and dry storage)
waste) storage (in bins), and liquid high-level waste storage (in underground tanks).  Tre
include a waste solidification facility for treatment of liquid high-level waste and sodiu
Waste Calcining Facility) and an evaporator used to concentrate low-level waste and mixed 
Another treatment facility prevents radioactive waste from being discharged to the percola
recovers nitric acid for reuse.  Mixed and low-level waste is handled and stored in the Ha
Radioactive Mixed Waste Staging Area and the Hazardous Chemical/Radioactive Waste Facility
operating facilities include process development and robotics laboratories. 

2.2.4.4 Central Facilities Area. 



The Central Facilities Area encompasses about 220 hectares 
(550 acres) in the southwestern portion of the INEL site and contains over 80 buildings.  
Facilities Area's purpose is to provide technical and support services for the INEL site. 
include environmental monitoring and calibration laboratories, communication systems, secu
protection, medical services, warehouses, a cafeteria, vehicle and equipment pools, DOE-ID
bus operations. 
      Major Central Facilities Area facilities include two waste operations facilities, th
Storage Facility and the INEL Landfill Complex.  The Hazardous Waste Storage Facility temp
hazardous wastes pending transport to a commercial, offsite, U. S. Environmental Protectio
permitted treatment and disposal site.  The Landfill Complex is a facility used to dispose
waste. 

2.2.4.5 Power Burst Facility. 

The Power Burst Facility is located in a 280-hectare (700-acre) 
area in the southernmost portion of the INEL site off U. S. Highway 20.  The original purp
Burst Facility was for Special Power Excursion Reactor Tests (I-IV), which were severe-dam
nuclear fuels and materials used in reactors.  This facility is planned for use in a cance
program.  The reactor support facilities are being used for waste management-related resea
development of radioactive waste volume-reduction techniques and waste immobilization rese
   
      The Power Burst Facility has four major facilities:  the Waste Experimental Reductio
which was designed to treat low-level and mixed low-level waste for volume reduction and r
Resource Conservation and Recovery Act hazardous waste; the Mixed Waste Storage Facility, 
provides temporary storage for mixed low-level waste; the Waste Experimental Reduction Fac
Storage Building, which stores waste awaiting treatment in the Waste Experimental Reductio
augments the capacity of the Mixed Waste Storage Facility; and the Waste Engineering Devel
Facility, which is used for treatment, decontamination, and technology development activit
      Near the Power Burst Facility area is the Auxiliary Reactor Area, which encompasses 
      The Auxiliary Reactor Area's original purpose was to test portable power reactors fo
Army.  The program has been phased out, and all reactors have been removed or dismantled. 
buildings at the Auxiliary Reactor Area have been identified for decontamination and decom
buildings in the area are vacant except for intermittent small-scale testing programs. 

2.2.4.6 Experimental Breeder Reactor-I/Boiling Water Reactor Experiment. 

This 
facility area is located in the southwestern portion of the INEL site and encompasses abou
acres).  This facility area originally housed the Experimental Breeder Reactor-I, which be
reactor to generate usable amounts of electricity.  This facility is a National Historic L
Heat Transfer Reactor Experiment Test engine assemblies, which were operated as part of th
Nuclear Propulsion Program.  Also nearby is the Boiling Water Reactor Experiment area.  Th
originally included five separate experimental reactors, which are not being used and are 
decontaminated and decommissioned.   

2.2.4.7 Radioactive Waste Management Complex. 

This facility area is the most 
southwestern of all areas at the INEL site.  It contains over 35 buildings and covers abou
acres). 
      The original purpose of the Radioactive Waste Management Complex was to dispose of s
radioactive wastes generated at the INEL site and defense wastes (mostly transuranic). 
      The current purpose of the facility is to provide waste management for interim stora
waste and disposal of low-level waste.  It also supports research and development projects
treatment and interim storage of transuranic waste, low-level waste disposal, buried waste
technologies, and environmental remediation.   
      At the Radioactive Waste Management Complex, two main areas, including several major
are operating:  the Transuranic Storage Area and the Subsurface Disposal Area.  The Transu
Area is dedicated to the management of transuranic waste, including interim storage operat
technology development, and future transport to the Waste Isolation Pilot Plant.  The Stor
Examination Pilot Plant, located in the Transuranic Storage Area, is currently on operatio
Transuranic Storage Area also includes the following:  three asphalt transuranic storage p
an area that stores wastes from buried waste retrieval studies, TSA-R; and an Intermediate



Storage Facility, which handles waste with radiation levels that require remote handling. 
engineered storage modules meeting Resource Conservation and Recovery Act requirements wil
constructed by June 1995 for the waste stored on two of the asphalt pads currently covered
structures. 
      The Subsurface Disposal Area is dedicated to the permanent disposal of low-level was
the INEL site.  Related projects support studies of buried waste, remediation technologies
migration.  The Subsurface Disposal Area includes pits, trenches, and concrete-lined and u
for low-level disposal.  One disposal pit (Pit 9) is the subject of a comprehensive demons
buried waste remediation.  

2.2.4.8 Naval Reactors Facility. 

The Naval Reactors Facility area, which covers about 28 
hectares (70 acres), is located in the south-central portion of the INEL site.  It contain
The Naval Reactors Facility is under the jurisdiction of the Naval Nuclear Propulsion Prog
Navy program.  Its current purposes are as a research and development facility, for traini
plant operators, and for inspection of naval spent fuel.  However, all reactor operations 
facility will cease by May 1995. 
      The major facility at the Naval Reactors Facility is the Expended Core Facility, whe
fuel from the facility itself are received and examined to support fuel development and pe
The Expended Core Facility also removes structural material from the fuel assemblies prior
the fuel to the Idaho Chemical Processing Plant for storage.    

2.2.4.9 Argonne National Laboratory-West. 

This facility area is the most southeastern 
facility area on the site and the closest to Idaho Falls [about 43 kilometers (27 miles)].
major complexes and numerous buildings.  
      The original purpose of the Argonne National Laboratory-West was as a testing ground
reactor technology.  The Experimental Breeder Reactor-II, the first pool-type liquid metal
electricity for the INEL site prior to it being shut down in 1994. 
      The facility area consists of several major complexes, including the Experimental Br
the Transient Reactor Test Facility, the Zero Power Physics Reactor, the Hot Fuel Examinat
Fuel Cycle Facility, and the Fuel Manufacturing Facility.  The Experimental Breeder Reacto
used to demonstrate the Integral Fast Reactor concept.  The Transient Reactor Test Facilit
Power Physics Reactor are used to conduct reactor analysis and safety experiments.  The Ho
Examination Facility provides a large inert-atmosphere containment for handling and examin
reactor fuel.  The Fuel Cycle Facility has been modified for the Integral Fast Reactor pro
remote reprocessing and refabrication in the fuel cycle.  The Fuel Manufacturing Facility 
manufacture metallic fuel elements for the fuel cycle. 
       Supporting facilities at Argonne National Laboratory-West include the Radioactive L
Treatment Facility, the Radioactive Scrap and Waste Facility, the Radioactive Sodium Stora
the Sodium Process Facility.  The Radioactive Liquid Waste Treatment Facility processes lo
(aqueous) liquid waste.  Transuranic waste from Argonne National Laboratory-West is stored
Radioactive Scrap and Waste Facility.  Contact-handled mixed waste is stored in the Radioa
Storage Facility (sodium-contaminated), and remote-handled mixed waste is stored at the Ra
and Waste Facility.  The Sodium Process Facility was built to process reactor sodium. 

2.2.4.10 Idaho Falls Operations. 

About 30 percent of the INEL's employees work in Idaho 
Falls and provide administrative and scientific support and nonnuclear laboratory services
associated with ER&WM is the INEL Research Center, which is the location for a wide variet
and features a prominent plasma research center, biotechnical center, materials research l
measurement sciences laboratory.  Other major facilities include DOE-ID office buildings, 
Building, the INEL Supercomputing Center, the Engineering Research Office Building, and ma
support buildings. 

2.2.5 Spent Nuclear Fuel 

      Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor following 
constituent elements of which have not been separated by reprocessing.  Spent nuclear fuel



unused part of the fuel, fission products, transuranics, and the metal cladding or graphit
fuel.  Spent nuclear fuel still contains material that can potentially be reclaimed and re

2.2.5.1 Current Spent Nuclear Fuel Management. 

Two basic sources of fuel are handled at 
the INEL:  naval vessel and prototype spent nuclear fuel; and university, commercial, U. S
(including DOE), and foreign reactor spent nuclear fuel.  Figure 2.2-3 shows the current s
activities and their locations at the INEL site.   
      Spent nuclear fuel removed from nuclear-powered naval vessels and prototypes has bee
to the Naval Reactors Facility at the INEL site.  Shipments have been restricted since Jun
SNF and INEL ER&WM EIS is completed and the Record of Decision has been published.   
 
Figure 2.2-3.  Current spent nuclear fuel management program at the Idaho National Enginee
      Spent fuel is unloaded from shipping containers into water pools at the Expended Cor
examination.  The examined naval spent nuclear fuel is transferred to the Idaho Chemical P
a rate of 1 metric ton of heavy metal per year.   
      Spent nuclear fuel has also been received at the INEL site from university, commerci
DOE and other U. S. government, and foreign reactors.  Some spent nuclear fuel, 
such as fuel from university reactors and from the Fort St. Vrain reactor in Colorado, was
to the Idaho Chemical Processing Plant for storage.  Damaged Three Mile Island fuel from P
transported directly to Test Area North for examination and storage. 
      Spent nuclear fuel continues to be generated and transported on the INEL site.  Adva
Reactor operations continue to generate about 0.1 metric ton of heavy metal per year of sp
that is transported to the Idaho Chemical Processing Plant for storage.  The Experimental 
operations at Argonne National Laboratory-West continued to generate, through 1994, about 
of heavy metal per year of spent nuclear fuel.  This fuel is stored at Argonne National La
Naval reactor spent nuclear fuel currently examined at the Naval Reactors Facility is tran
Chemical Processing Plant for storage. 
      At the INEL site, spent nuclear fuel is stored at five facility areas in various dry
facilities awaiting final disposition.  The areas are Test Area North, Test Reactor Area, 
Processing Plant, Power Burst Facility, and Argonne National Laboratory-West.  Because fue
reprocessed and disposition options have not yet been selected for spent nuclear fuel, all
fuel generation increases the amount stored at the site.   
       Several specific spent nuclear fuel management activities occur at the Idaho Chemic
Plant.  As described in Chapter 3, Alternatives, spent nuclear fuel stored underwater at t
basins of Building 603 is to be removed by December 31, 1996, and the entire Underwater Fu
Facility at Building 603 is to be emptied by December 31, 2000.  Fuel is being transferred
facilities at the Idaho Chemical Processing Plant.  Equipment is scheduled to be operation
would stabilize the fuel for consolidated storage. 
      DOE is developing spent nuclear fuel management plans for a timeframe (that is, 40 y
anticipated to be sufficient to cover the period during which ultimate disposition for the
fuel will be established and implemented.   
   

2.2.5.2 Vulnerability Assessment. 

In August 1993, the Secretary of Energy commissioned a 
comprehensive baseline assessment of the environmental, safety, and health vulnerabilities
the storage of spent nuclear fuel in the DOE complex.  A multidisciplinary working group c
employees and contractors assessed 66 facilities at eight sites to evaluate the inventory 
DOE's reactor-irradiated nuclear material, which includes spent nuclear fuel and reactor-i
material.  The working group also evaluated the condition of facilities that store spent f
vulnerabilities and problems that are currently associated with these facilities.  DOE mad
report to the Secretary (DOE 1993a) available to the public in December 1993.  The working
ultimately identified 106 vulnerabilities associated with spent nuclear fuel storage, incl
site.  DOE (1993a) identified eight DOE facilities with major vulnerabilities, including o
INEL, the CPP-603 Fuel Storage Facility. 
      DOE issued a Phase I Plan of Action to address spent fuel storage vulnerabilities in
(DOE 1994a), a Phase II Plan of Action in April 1994 (DOE 1994b), and a Phase III Plan of 
October 1994 (DOE 1994c).  A summary of specific corrective actions to address the spent f
vulnerabilities identified at the INEL site are listed in Table 2.2-1.  This is not a comp
corrective actions but does include those with potential adverse environmental consequence
corrective actions are currently underway or have been completed.  These activities and ot



activities for which the National Environmental Policy Act review is complete before the R
for this EIS is issued were analyzed under Alternative A (No Action).  Activities underway
underway as of June 1995) to address the major vulnerabilities identified at the CPP-603 F
Facility would (a) reduce the potential environmental impacts associated with corroded spe
minimize the release of fissile material to the fuel storage basin.  These activities incl
      -     Replacing the failed System for Nuclear Auxiliary Power fuel containers with s
            overpacks 
             
      -     Installing redundant stainless steel rigging on corroded spent nuclear fuel st
             
      -     Transferring spent nuclear fuel out of the north and middle basins of CPP-603 
             
      Many of the specific INEL spent nuclear fuel Plan of Action projects could result in
worker exposure, or other potential environmental impacts.  The potential environmental im
result from each project or corrective action item were not analyzed individually but were
enveloped by the spent nuclear fuel management activities reported and analyzed for each a
Volume 2.  Successful completion of the corrective actions would reduce the near-term envi
and health risks associated with spent fuel storage at the INEL site. 
 
Table 2.2-1.  Corrective actions addressing spent nuclear fuel storage vulnerabilities at 
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
Hot Fuels Examination Facility at Argonne National                                        
Laboratory-West 
Lack of an approved safety analysis report for ID.  .1.1lity        -    Safety analysis r
                                                                        mission is defined
Radioactive Scrap/Waste Facility                                                          
Corrosion of in-ground carbon steel fuel storagID.  .2.1ners -      -    Complete relocati
Argonne National Laboratory-West                                        new liners (1994-9
                                                                   -    Complete installat
                                                                        (1994-99)  
Zero Power Physics Reactor                                                                
Potential localized radioactive releases from cID.  .5.1            -    Reencapsulate fue
separation from fuels stored in storage vault 
                                                                   -    Periodically inspe
                                                                        for degradation  
                                                                                          
Test Area North 
Inadequate corrosion monitoring at Test Area NoID.E.1.1            -    Remove non-Three M
                                                                        stored in aluminum
                                                                   -    Remove non-Three M
                                                                        stored in stainles
                                                                   -    Transfer all spent
                                                                        Storage Pool  
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
Test Area North Pool                                                                      
Lack of leak detection and leak trending of TesID.E.1.2orth        -    Evaluate leak dete
Storage Pool water inventory                                            order  
Long-term ownership of Test Area North Pool andID.E.1.3tion        -    Remove non-Three M
of residual reactor-irradiated nuclear materials inventory              stored in aluminum
                                                                   -    Remove non-Three M
                                                                        stored in stainles
Test Area North-607 Basin                                                                 
Potential deficiency in seismic design of basinID.E.1.4            -    Complete correctiv
                                                                                          
Materials Test Reactor Canal 
Inadequate corrosion monitoring                ID.E.3.1            -    Remove and visuall
                                                                        materials for corr
                                                                   -    Complete transfer 
                                                                        dry storage  



Lack of leak detection and leak trending of MatID.E.3.2est         -    Evaluate leak dete
Reactor Canal water inventory                                           make decision  
Canal has no clear DOE ownership (is an orphan ID.E.3.3)           -    Office of Nuclear 
                                                                        identified as the 
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
Advanced Reactivity Measurement Facility                                                  
Inadequate corrosion monitoring at Advanced ReaID.E.4.1            -    Remove and visuall
Measurement Facility/Coupled Fast Reactivity Measurement                materials for corr
Facility Canal  
                                                                   -    Complete transfer 
                                                                        dry storage  
Advanced Reactivity Measurement Facility/Coupled Fast                                     
Reactivity Measurement Facility Canal 
Has no programmatic ownership (is an orphan facID.E.4.2            -    Office of Nuclear 
                                                                        identified as the 
                                                                                          
Power Burst Facility 
Inadequate corrosion monitoring                ID.E.5.1            -    Remove and visuall
                                                                        materials for corr
                                                                   -    Complete transfer 
                                                                        dry storage  
CPP-603 Basins                                                                            
Corrosion of aluminum associated with fuel and ID.W.1.1of          -    Overpack failed Sy
fissile material and radionuclides into the basin environment           Power fuel contain
                                                                   -    Complete upgrade o
                                                                        removal/support sy
                                                                   -    Complete canning a
                                                                        units  
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
CPP-603 Basins (continued)                                                                
Uncharacterized water content of fuel now storeID.W.1.2be          -    Establish technolo
encapsulated in containers                                              examination of can
                                                                        contents  
                                                                   -    Complete fuel stor
                                                                        measurements  
Institutional criticality control of stored reaID.W.1.3adiated     -    Complete developme
nuclear materials                                                       Operation for unre
                                                                   -    Complete procedure
                                                                        implement Basis fo
No repacking capability at CPP-603 (required toID.W.1.4            -    Complete Operation
minimize the effects of corrosion on the fuel assemblies and            activities for can
ensure safe storage of the fuel) 
                                                                   -    Complete canning a
                                                                        units  
Excessive corrosion of fuel handling units at CID.W.1.6            -    Transfer 199 fuel 
                                                                        CPP-666  
                                                                   -    Transfer 179 fuel 
                                                                        CPP-666  
                                                                   -    Transfer remaining
                                                                        to CPP-666  
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
CPP-603 Basins (continued)                                                                
Lack of leak detection and leak trending of relID.W.1.7fission     -    Complete installat



products into the environment from the spent fuel storage               monitoring equipme
basins at CPP-603 
                                                                   -    Continue periodic 
                                                                        monitoring wells 
Worker exposures and releases to the environmenID.W.1.10           -    Complete removal o
encapsulation of fuel in CPP-603 basins 
                                                                   -    Complete upgrade o
                                                                        removal/  
                                                                        support systems  
                                                                   -    Implement operatin
                                                                        recovery/  
                                                                        encapsulation  
Basin wall failure and superstructure collapse ID.W.1.11rge        -    Complete Basin Wat
seismic event                                                           Plan  
                                                                   -    Complete transfer 
                                                                        storage  
                                                                   -    Complete removal o
Excessively corroded and cracked carbon steel yID.W.1.12           -    Overpack failed Sy
baskets could fail, potentially resulting in a criticality              Power fuel contain
                                                                   -    Complete canning a
                                                                        units  
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
CPP-666 Basins                                                                            
Corrosion of aluminum clad fuel and release of ID.W.2.1material    -    Implement improved
and radionuclides into the CPP-666 basin environment                    of CPP-666 water 
                                                                   -    Design and procure
                                                                        baskets  
Susceptibility to damage and downgrading of engID.W.2.2            -    Review criticality
safety features at CPP-666 basins                                       controls  
                                                                   -    Evaluate engineere
                                                                        monitoring/  
                                                                        preventive mainten
CPP-603/Irradiated Fuel Storage Facility                                                  
Ignition of brittle cardboard fuel containers aID.W.3.2cility      -    Complete electrica
                                                                   -    Complete transfer 
                                                                        containers to Oak 
Roof collapse and control room equipment failurID.W.3.3            -    Complete seismic e
large seismic event                                                     rack inside vault 
                                                                   -    Complete seismic e
                                                                        structure and roof
 
Table 2.2-1.  (continued).  
Facility and concern                           Identification      Corrective action      
                                               numbera                                    
                                                                                          
CPP-603 Fuel Element Cutting Facility                                                     
Possible degraded Peach Bottom fuel            ID.W.4.2            -    Inspect containers
                                                                        support retrieval 
CPP-749 Drywells                                                                          
Potentially degrading aluminum fuel cans and   ID.W.5.2            -    Complete 8 fuel tr
baskets                                                                 generation drywell
                                                                   -    Complete 25 fuel t
                                                                        generation drywell
                       
  
a. Tracking and identification number from DOE (1994c). 
      The working group report identified a vulnerability associated with a lack of a path
disposition of spent nuclear fuel stored at INEL facilities.  The Plan of Action identifie
this EIS as a corrective action to address this vulnerability.  In fact, this EIS is inten
needed to safely manage spent nuclear fuel until future decisions regarding its ultimate d
and implemented. 



      In addition to the Spent Fuel Working Group report on vulnerabilities and the associ
action to resolve the identified vulnerabilities, the Defense Nuclear Facilities Safety Bo
Recommendation 94-1 calling for DOE to develop an expedited schedule for resolving identif
vulnerabilities across the DOE complex.  Recommendation 94-1 was critical of DOE's lack of
correcting known spent nuclear fuel management deficiencies.  Further, Recommendation 94-1
DOE's lack of prioritization of corrective actions and lack of an integrated systems appro
previously identified spent nuclear fuel management issues.  DOE has developed a plan for 
Recommendation 94-1 across the DOE complex.  The implementation plan was submitted to the 
Nuclear Facilities Safety Board on February 28, 1995 (DOE 1995).  The plan includes a prio
corrective actions to remedy known deficiencies utilizing a DOE complex-wide systems appro
consideration of limited budgets.  The plan focuses on fulfilling outstanding commitments 
(for example, court-ordered milestones) and fully recognizes the urgency required to recti
spent nuclear fuel management issues. 

2.2.6 Environmental Restoration 

      Since the 1970s, the INEL Environmental Restoration Program has addressed contaminat
resulting from the past 45 years of operations at the site.  Environmental restoration inc
program elements:  (a) remediation and (b) decontamination and decommissioning. 

2.2.6.1 Remediation. 

Remediation is the process of assessing and cleaning up releases and 
threatened releases of hazardous substances, including radioactive substances at the INEL.
program at the INEL is conducted under the Federal Facility Agreement and Consent Order, e
DOE, the U. S. Environmental Protection Agency, and the State of Idaho pursuant to the Com
Environmental Response, Compensation, and Liability Act (CERCLA). 
      The INEL follows the remedial action process (Figure 2.2-4) established under CERCLA
implementing regulation, the National Contingency Plan.  Under CERCLA, the INEL entered in
Facility Agreement and Consent Order, which provides site-specific direction for the remed
This process directs both the assessment and cleanup of release sites and is designed to s
risk management decision regarding which remedy is most appropriate for a given site.  The
flexible enough to be tailored to the specific circumstances of individual potential relea
      Flexibility in the process is allowed by following different assessment tracks.  Tra
sites that will not likely require any cleanup action and can be assessed with existing av
Track 2 studies are for sites or operable units that require field data collection to make
the potential risk.  Both Track 1 and 2 studies are considered preliminary scoping studies
Investigation/Feasibility Study is a more rigorous study for sites where more extensive ch
contamination, assessment of risk, and evaluation of cleanup alternatives are required to 
decision. 
      If at any time it is determined that a threat exists and there is greater urgency to
phase, an interim action may be implemented.  Removal actions may also be implemented for 
relatively simple cleanups that will achieve progress toward the long-term remedial action
      Once a study is complete and an interim or final action is identified, a proposed pl
public comment.  The proposed plan summarizes the investigation and risk assessment and id
preferred cleanup alternative.  When all comments have been considered, a CERCLA Record of
issued that selects the cleanup alternative.  This Record of Decision also establishes the
and criteria that will be met to adequately protect human health and the environment.  The
Design/Remedial Action phase occurs after the cleanup is authorized by this Record of Deci
action is successfully completed when DOE-ID and the regulatory agencies agree that all th
established in the Record of Decision have been met. 
      DOE has identified and currently is implementing the remediation process on areas at
where hazardous substances have been or are suspected of having been released to the 
 
Figure 2.2-4.  Flow chart of remedial action process at the Idaho National Engineering Lab
investigation.  As of June 1994, over 270 of the suspected release sites had been proposed
requiring no further action.   
      Release sites with similar contamination problems are grouped together into operable
promote management and cleanup efficiency.  Operable units are, in turn, grouped into 10 l
called Waste Area Groups (WAGs), for efficiency in managing the assessment and cleanup pro
these Waste Area Groups are roughly equivalent to the major facility areas identified in S
Facility Areas (see Figure 2.2-2).  Waste Area Group 10 includes a site-wide area associat
River Plain Aquifer and surface and subsurface areas that are not addressed by the other n



Groups. 
      Sources of contamination at the INEL include spills, abandoned tanks, septic systems
ponds, landfills, and injection wells.  Contaminated sites range from large facilities, su
Disposal Area (pits and trenches) at the Radioactive Waste Management Complex (WAG 7), to 
in various locations where minor spills may have occurred.   Table 2.2-2 summarizes curren
wastes and contaminants for each Waste Area Group.   
      Numerous proven technologies are suitable for cleanup of the potential release sites
INEL.  These technologies include containment (capping, vertical barriers, and subsurface 
barriers), immobilization (solidification and stabilization), physical processes (separati
vacuum extraction, air stripping, filtration, ion exchange, and membrane separation), ther
(incineration, pyrolysis, wet oxidation, or in situ vitrification), chemical processes (re
neutralization, precipitation, and dechlorination), and biological processes (aerobic and 
and biodegradation). 

2.2.6.2 Decontamination and Decommissioning. 

Decontamination and decommissioning 
activities are concerned with safely managing contaminated surplus nuclear facilities unti
decontaminated for reuse or decommissioned.  A long-term goal for DOE is to decontaminate 
decommission all contaminated surplus facilities as funds become available to ensure that 
the environment are protected. 
 
Table 2.2-2.  Waste types and contaminants located at Waste Area Groups at the Idaho Natio
Waste Area                                                                                
Group               Location                       Waste site                             
1           Test Area North              Underground storage tanks, pits, ponds, railroad 
                                         turntable                                        
2           Test Reactor Area            Leaching pond, underground storage tank, rubble  
                                         piles, cooling towers, injection well, french dra
                                         spills  
3           Idaho Chemical Processing    Septic tanks, cesspools, seepage pits, spills, fl
            Plant                        injection well, sewage treatment plant, gravel pi
                                         french drains   
4           Central Facilities Area      Spills, underground tanks, landfill, leach fields
                                                                                          
5           Power Burst Facility/        Evaporation ponds, sanitary sewer, waste sumps,  
            Auxiliary Reactor Area       storage pads                                     
6           Experimental Breeder         Reactor burial site, trash dump, fuel oil tanks, 
            Reactor-I/ Boiling Water     tanks, leach pond, spills                        
            Reactor Experiment  
7           Radioactive Waste            Soil vaults, acid pit, waste pits and trenches, s
            Management Complex           tank                                             
8           Naval Reactors Facility      Landfills, spill sites, wastewater disposal syste
                                         storage areas                                    
9           Argonne National             Tanks, wastewater handling/disposal systems, pits
            Laboratory-West              ditches, ponds, drains                           
10          Miscellaneous (including     Organic Moderated Reactor Experiment, ordnance   
            Snake River Plain Aquifer)   areas, liquid corrosive chemical disposal area, l
                                         pond  
      After a facility ceases operations, but prior to its being accepted into the Deconta
Decommissioning Program, it enters the Facility Transition Program.  The purpose of this p
provide a consistent approach to determine whether a facility is available for reuse or a 
decontamination and decommissioning.  This phase consists of (a) termination of facility o
placement of the facility on the Surplus Facilities List, if no other mission is identifie
surveillance and maintenance program to monitor the remaining known hazards and to maintai
a safe condition; (d) achievement of safe shutdown/deactivation; and (e) transfer of the f
Office of Environmental Restoration. 
      The Surplus Facilities List can be found in the INEL D&D Long-Range Plan (Buckland e
Some of the larger surplus facilities on this list are Auxiliary Reactor Area-II, Boiling 
Experiment-V, Engineering Test Reactor facilities, Materials Test Reactor facilities, Fuel
Complex, Fuel Receipt/Storage Facility, Headend Processing Plant, and the Waste Calcine Fa
      After a facility has been accepted into the Decontamination and Decommissioning Prog
term surveillance and maintenance program is established and shutdown and deactivation is 
activities for safe shutdown include 



      -     Removing special nuclear material, hazardous chemicals, combustible materials,
            of radioactivity 
             
      -     Ensuring that the minimum necessary confinement systems (both structures and h
            ventilating) are working 
             
      -     Controlling access of personnel. 
             
Surveillance and maintenance activities are performed, which include monitoring remaining 
and maintaining the facility in a safe condition until it is ready for decontamination and
      Next, a project plan is written.  The project plan identifies the preferred decontam
decommissioning options, DOE's proposed strategy for compliance with the National Environm
Act, and the relationship to the Comprehensive Environmental Response, Compensation, and L
The options that can be considered under the decontamination and decommissioning program v
on the condition of the facilities, but generally fall under one of four categories: safe 
stabilization (such as entombment), decontamination for reuse, and dismantlement.  Various
radioactive waste (for example, low-level, mixed low-level, high-level, transuranic) in va
potentially result from decontamination and decommissioning activities, depending on the p
particular facility.  
      The next step is to complete an environmental review with the preparation of a safet
risk assessment and then reach a documented decision defining the proposed scope and end c
project. 
      Next, a decommissioning plan is prepared, the surveillance and maintenance program i
a contractor is selected, and the plan is executed.  After the completion of the decommiss
closeout documentation is prepared and an independent verification is conducted to ensure 
met. 
      Postoperations activities, where appropriate, consist of long-term surveillance and 
other controls to carry out the final disposition of the project.  These activities would 
protection of human health and the environment. 

2.2.7 Waste Management 

       Waste management activities under the ER&WM Program include minimization, character
treatment, storage, and disposal of wastes generated from ongoing INEL activities and from
sources, such as environmental restoration and decontamination and decommissioning activit
Management Program ensures that current and future waste management practices minimize any
adverse environmental impacts.  During the past four decades, hazardous and radioactive wa
produced, stored, treated, and/or disposed of at the INEL site.  In addition, every operat
waste that must be managed.  Several general types of wastes are managed at the INEL.  The
are defined in Appendix E, Glossary, and discussed in the following sections.  Because mix
represents the great majority of mixed waste, it is discussed separately in Section 2.2.7.
waste and mixed transuranic waste are discussed under the high-level waste and transuranic
2.2.7.1.1 and 2.2.7.1.2, respectively. 

2.2.7.1 Radioactive Waste. 

Radioactive waste is grouped into several categories, depending on 
the amount and types of radioactivity it contains (for example, low-level waste) or the so
example, high-level waste).   The definitions for radioactive waste come from limits estab
the Atomic Energy Act and DOE orders. (More information on radioactivity is given in Appen
on Radioactivity and Toxicology.)  Presently, there are four radioactive waste streams man
high-level, transuranic, low-level, and mixed low-level. 

2.2.7.1.1 

  High-Level Waste-The term high-level radioactive waste means (a) the 
highly radioactive material resulting from reprocessing of spent nuclear fuel, including l
directly in reprocessing and any solid material derived from such liquid waste that contai
sufficient concentrations, and (b) other highly radioactive material that the U. S. Nuclea
Commission, consistent with existing law, determines by rule requires permanent isolation.
sodium-bearing liquid (produced by decontamination activities) is also managed as high-lev
(see Appendix E, Glossary, for a definition of sodium-bearing waste).  The current INEL hi
management program, as depicted in Figure 2.2-5, is conducted at the Idaho Chemical Proces



      From 1953 to 1992, high-level liquid waste at the INEL resulted from reprocessing sp
fuel; however, reprocessing was phased out in 1992.  Certain other processes generate wast
level liquid waste.  For example, the process equipment waste evaporator, which concentrat
waste, and the Liquid Effluent Treatment and Disposal Facility, which processes evaporator
generate such waste.  Also, the calcined bed from the New Waste Calcining Facility (descri
periodically dissolved and stored as high-level waste.  These sources generated about 560 
cubic yards) of liquid high-level waste in 1993.   
 
Figure 2.2-5.  Current high-level waste management program at the Idaho National Engineeri
contained in concrete vaults at the Idaho Chemical Processing Plant.  Only one tank contai
from previous reprocessing.  Most of the remaining liquid waste is sodium-bearing, which i
in some of the 11 tanks.  A project to upgrade the piping associated with all the tanks is
      These tanks are required to be taken out of service in the next two decades (some in
2015).   They were built to the standards existing at the time of construction (1950 to 19
all current standards.  A project was in progress to replace these aging tanks; however, o
was phased out in 1992 at the Idaho Chemical Processing Plant, it was not clear that the n
required.  DOE commissioned a study to evaluate all feasible options for emptying the exis
to determine the need for replacement tanks (Palmer et al. 1994).  Options from that study
the alternatives described in Chapter 3 of Volume 2 of this EIS. 
      High-level liquid waste has been blended routinely with sodium-bearing liquid and so
(calcined) at the New Waste Calcining Facility.  Calcining transforms the waste into dry, 
granules.  For calcination, sodium-bearing wastes have also been blended with purchased ch
(aluminum nitrate) because the sodium-bearing waste cannot be directly calcined.  The calc
not scheduled to resume until 1996.  Equipment to concentrate the sodium-bearing waste by 
being installed during the current shutdown of the New Waste Calcining Facility. 
      The calcined waste is stored at the Idaho Chemical Processing Plant in stainless ste
inside near-surface concrete vaults.  Seven sets of bins have been built: five sets are fu
partially full. 
      Because the calcined waste remains a Resource Conservation and Recovery Act (RCRA) h
waste, it is regulated under RCRA and is subject to land disposal restrictions.  Ultimatel
that the calcined waste would be converted to an immobilized form and disposed of at a geo

2.2.7.1.2 Transuranic Waste-Transuranic waste is defined as radioactive waste 

having concentrations greater than 100 nanocuries per gram of transuranic elements (elemen
atomic number greater than 92) with half-lives greater than 20 years.  The radioactive nuc
waste emit alpha radiation, which requires minimal shielding when outside the body but can
lung tissue if inhaled.  Transuranic wastes require long-term isolation from the environme
      Transuranic waste disposed or stored at the INEL has been generated primarily by nat
activities located offsite.  Small volumes of transuranic waste have been generated at the
from fuel examination activities.  Additional waste may be generated by spent nuclear fuel
transuranic waste [about 0.15 percent of INEL stored waste (DOE 1992)] contains high level
radioactivity and may require more than minimal shielding and remote handling.  Figure 2.2
current INEL transuranic waste management program.  
      In the early 1980s, the definition of transuranic waste was revised from greater tha
than 100 nanocuries per gram.  As a result, nearly half of the waste now in storage at the
Area of the Radioactive Waste Management Complex is expected to fall below the limit (Pole
waste falling between the 10-and-100-nanocuries-per-gram limit is now called alpha low-lev
Although this waste is technically considered low-level waste rather than transuranic wast
disposed of at the INEL because it does not meet all INEL low-level waste acceptance crite
1994).  Alpha low-level waste and transuranic waste are 
 
Figure 2.2-6.  Current transuranic waste management program at the Idaho National Engineer
managed together at the INEL site.  Both of these waste types are managed as a part of the
stream. 
      Since 1954, the INEL site has received transuranic waste from both offsite and onsit
generators for disposal or interim storage.  When transuranic waste was first accepted at 
Waste Management Complex, it was disposed of in pits and trenches.  This waste was often i
low-level waste.  After 1964, transuranic waste was placed into pits and trenches separate
waste.  In 1970, national policy mandated that newly generated transuranic waste be placed
storage pending permanent disposition at some other facility.  The Transuranic Storage Are
at the Radioactive Waste Management Complex to provide this interim storage.  The transura
at the Radioactive Waste Management Complex represents over half the retrievable transuran
entire DOE complex. 



      Although there is still no facility for disposal of transuranic waste, it is managed
be retrieved from storage, repackaged, certified to meet disposition facility requirements
the Waste Isolation Pilot Plant for final disposition.  A strategy for disposing of alpha 
mixed low-level waste has yet to be established.  Challenges to overcome include 
      -     Storage space for transuranic waste at the INEL site is limited. 
             
      -     Disposal facilities are not currently available at INEL site for alpha low-lev
             
      -     Certification or licensed transportation systems do not exist for remote-handl
            waste. 
             
      -     Some stored transuranic waste at the INEL site is incompatible with the U. S. 
            Regulatory Commission-licensed shipping container (TRUPACT II). 
             
      -     Waste Isolation Pilot Plant uncertainties: 
             
            -    Final waste acceptance criteria unknown 
                  
                 --    Need to treat waste for compliance to Resource Conservation and Rec
                       Act and/or 40 CFR 191 
                        
                 --    Extent of needed waste characterization 
                        
                 --    Schedule for initiating disposal operations (currently scheduled fo
                        
                 --    Whether to accept pre-1970 transuranic waste for disposal. 
                        
      A small amount of transuranic waste is being generated onsite (Pole 1993).  Transura
generated at the Test Reactor Area is stored at the Radioactive Waste Management Complex. 
agreement with the State of Idaho, Argonne National Laboratory-East transports to the INEL
amount of transuranic waste generated as a result of INEL-related activities.  Transuranic
generated from environmental remediation and decontamination and decommissioning projects.
of transuranic waste may also be accepted on a case-by-case basis from other DOE sites. 
      Approximately 65,000 cubic meters (85,000 cubic yards) of transuranic and alpha low-
are retrievably stored on above ground asphalt pads covered with plywood, plastic, and soi
buildings at the Transuranic Storage Area of the Radioactive Waste Management Complex.  Ne
facilities, which meet State and U. S. Environmental Protection Agency Resource Conservati
Act requirements for hazardous waste storage, are being constructed to replace these older
being removed from the older storage facilities and placed into new storage as these struc
Waste received from offsite is placed into storage pending characterization.  Small quanti
waste generated by current operations are also being placed into storage.  Some transurani
stored at the Radioactive Scrap and Waste Facility at Argonne National Laboratory-West.  
      Another 62,000 cubic meters (81,000 cubic yards) of transuranic and alpha low-level 
and Hendrickson 1995) have been disposed of by burial in pits, trenches, and soil vaults a
Disposal Area at the Radioactive Waste Management Complex prior to 1970. 
      DOE expects that much of the transuranic waste stored at the INEL site will have to 
and/or treated to meet the waste acceptance criteria for the Waste Isolation Pilot Plant. 
underway at the INEL to prepare to transport stored certified transuranic waste to the Was
Plant for disposition.  The Stored Waste Examination Pilot Plant, which would support the 
certification of transuranic waste for transport to the Waste Isolation Pilot Plant, is on
new waste characterization facility is planned to provide required analyses of a represent
wastes before transport. 
      DOE is investigating the feasibility of constructing a facility (the Idaho Waste Pro
that could be used to treat alpha mixed low-level waste.  The facility would first be used
low-level waste and later to repackage or treat transuranic waste that could be certified 
transportation criteria and the Waste Isolation Pilot Plant waste acceptance criteria.  DO
investigating the possibility of offsite commercial treatment of transuranic and alpha mix

2.2.7.1.3 Low-Level Waste-Low-level waste is best defined in terms of what it is not.  

Low-level waste is radioactive waste that is not high-level, transuranic, or by-product ma
uranium or thorium from processed ore.  Most low-level waste contains short-lived radionuc
generally can be handled without additional shielding or remote handling equipment.  The c
level waste management program is depicted in Figure 2.2-7.  



      Low-level waste is generated at the Test Reactor Area, Idaho Chemical Processing Pla
Facilities Area, Power Burst Facility, Radioactive Waste Management Complex, Naval Reactor
Test Area North, and Argonne National Laboratory-West.  About 60 percent of the waste gene
to reduce volume and stabilize it before disposal.  The waste has been treated through inc
onsite at the Waste Experimental Reduction Facility located at the Power Burst Facility or
commercial facility.  Currently, the waste is treated through compaction or size reduction
Experimental Reduction Facility.  Operation of the Waste  
 
Figure 2.2-7.  Current low-level waste management program at the Idaho National Engineerin
the shutdown, an environment assessment (DOE 1994d) was prepared.  Based on this environme
assessment and a Finding of No Significant Impact issued in June 1994, DOE is undertaking 
volume reduction activities at the Waste Experimental Reduction Facility with offsite inci
commercial facilities.  This offsite incineration includes shipping the waste from the INE
the resulting ash at the INEL site for disposal at the Radioactive Waste Management Comple
      Waste incineration is a process by which combustible waste materials are burned, pro
combustion gases, noncombustible residue, and ash.  Incineration also reduces the mass and
waste.  Reductions in volume of 200 to 1 if ash is not stabilized, or 70 to 1 if ash is st
typical. 
      Solid low-level waste is disposed of through shallow land burial at the Radioactive 
Management Complex in pits and concrete-lined soil vaults in the Subsurface Disposal Area.
Subsurface Disposal Area occupies approximately 35 hectares (88 acres).  As of 1991, the t
capacity for low-level waste disposal in the area was 37,000 cubic meters (48,000 cubic ya
additional 67,000 cubic meters (88,000 cubic yards) of expansion capacity is potentially a
percent of solid low-level waste generated onsite is sent directly to the Radioactive Wast
Complex without treatment. 
      Most liquid low-level waste is concentrated at the Idaho Chemical Processing Plant. 
vapor (condensate) from the Idaho Chemical Processing Plant process equipment waste evapor
processed by the Liquid Effluent Treatment and Disposal Facility and the gaseous effluent 
high-efficiency particulate air filtered stack.  The material remaining after evaporation 
Idaho Chemical Processing Plant tank farm.  Some small volumes of radioactive liquids are 
the Waste Experimental Reduction Facility and disposed of at the Radioactive Waste Managem
All of Argonne National Laboratory-West's low-level (aqueous) liquid waste is processed at
Radioactive Liquid Waste Treatment Facility.  It is volume-reduced to a sludge and then tr
Radioactive Waste Management Complex.  Small volumes are discharged to the double-lined po
Test Reactor Area.  Potential low-level waste from storm runoff at Test Area North is hand
exchange system. 

2.2.7.1.4 Mixed Low-Level Waste-Mixed low-level waste contains Resource 

Conservation and Recovery Act (RCRA)-controlled substances and is radioactive.  It is mana
RCRA requirements because of its RCRA hazardous waste characteristics and according to the
Energy Act because of its radioactive components.  The current INEL mixed low-level waste 
program is depicted in Figure 2.2-8. 
      Mixed low-level waste is further divided into two categories for management purposes
low-level waste and beta-gamma mixed low-level waste.  The difference between the categori
quantity of transuranic radionuclides in the mixed waste.  Most of the alpha mixed low-lev
the INEL site is waste that has been reclassified from mixed transuranic waste.  Most  
 
Figure 2.2-8.  Current mixed low-level waste management program at the Idaho National Engi
of the mixed low-level waste currently stored at the INEL site is alpha mixed low-level wa
the INEL for storage and treatment from offsite generators.  This alpha mixed low-level wa
part of the transuranic waste stream and is described more fully in Section 2.2.7.1.2, Tra
remainder of this section relates only to beta-gamma mixed low-level waste.  
      Under U. S. Environmental Protection Agency regulations, mixed low-level waste must 
before land disposal, and disposal facilities must meet RCRA minimum technology requiremen
RCRA hazardous waste portion of mixed low-level waste is subject to the land disposal rest
Act.  Land disposal restrictions prohibit the disposal of any RCRA-controlled waste genera
specific prohibitions are in effect.  Storage of restricted wastes is prohibited unless th
stored for the purpose of accumulating sufficient quantities for treatment.  As a general 
technologies are available for such wastes, storage is prohibited.  As discussed in Sectio
7.2.5.9, Federal Facility Compliance Act, mixed waste treatment plans are currently under 
potential activities and methods identified in the plans are reflected in the alternatives
Alternatives, and analyzed in Chapter 5, Environmental Consequences. 
      Mixed low-level waste is generated at Test Area North, Test Reactor Area, Idaho Chem



Processing Plant, Central Facilities Area, Power Burst Facility, Radioactive Waste Managem
Naval Reactors Facility, Argonne National Laboratory-West, and the Idaho Falls facilities.
environmental restoration, decontamination and decommissioning, production operations, lab
activities, construction, maintenance, and research and development activities. 
      Waste minimization is also being used at the INEL to eliminate potential sources of 
waste before generation.  These efforts include using improved operating practices, techno
material changes, product changes, waste avoidance through recycling, and other actions. 
      Eleven hundred cubic meters (1,400 cubic yards) of mixed low-level waste are current
stored in permitted (or interim status) storage facilities onsite.  Existing permitted sto
cubic meters (2,300 cubic yards). 
      Mixed low-level waste at the INEL is stored at the Mixed Waste Storage Facility (or 
Experimental Reduction Facility Waste Storage Building) and portable storage units at the 
Facility area.  In addition, smaller quantities of mixed low-level waste are stored in var
INEL including the Hazardous Chemical/Radioactive Waste Facility at the Idaho Chemical Pro
the Radioactive Sodium Storage Facility, Building 703, and the Radioactive Scrap and Waste
Argonne National Laboratory-West.  The majority of mixed low-level waste at the INEL is wa
and disposal; a small amount is being treated through ongoing treatability studies both on
      As part of the site treatment plans required by the Federal Facility Compliance Act,
treatment options have been identified to eliminate the hazardous waste component for many
low-level waste (DOE-ID 1993b).  Existing treatment facilities include the Waste Experimen
Facility incinerator and stabilization system and the Waste Engineering Development Facili
system, all of which are currently on operational standby.  Additional facilities include 
treatment unit, debris treatment at the Idaho Chemical Processing Plant, and the high-effi
filter leach system at the Idaho Chemical Processing Plant.  Commercial treatment options 
considered for mixed low-level waste. 
      In addition, some of the mixed low-level waste streams require new forms of treatmen
wastes include contaminated lead, one-of-a-kind wastes, and contaminated polychlorinated b
(Polychlorinated biphenyls are hazardous substances managed under the Toxic Substances Con
DOE is conducting treatability studies and research onsite and at university and commercia
to identify new forms of treatment for disposal at onsite and offsite DOE or commercial fa
      Ultimately, mixed wastes will be treated and disposed of in accordance with applicab
All RCRA-controlled wastes generated at the INEL are evaluated to certify that they are no
contaminated.  If this certification cannot be made, then the wastes are managed as mixed 
analyses verify that treated characteristic mixed low-level waste no longer exhibits the c
therefore is no longer hazardous, and if the treated waste meets Radioactive Waste Managem
radioactive waste acceptance criteria, it is reclassified as low-level waste and sent to t
Management Complex for disposal.  Waste that does not meet the Radioactive Waste Managemen
waste acceptance criteria will be stored until a suitable facility is available.  DOE requ
DOE orders, require all DOE-generated radioactive waste to be disposed of on a DOE site.  
treated to meet Land Disposal Restrictions, must be disposed of at a DOE facility.  Commer
be used on a case-by-case basis. 
      Liquid low-level mixed waste is concentrated at the Idaho Chemical Processing Plant.
condensed vapor (condensate) from the Idaho Chemical Processing Plant process equipment wa
is then processed by the Liquid Effluent Treatment and Disposal Facility and the vapor ven
efficiency particulate air filtered stack.  The material remaining after evaporation (whic
then pumped to the Idaho Chemical Processing Plant tank farm. 

2.2.7.1.5 Greater-Than-Class-C Low-Level Waste-Greater-than-Class-C waste 

exceeds U. S. Nuclear Regulatory Commission concentration limits for Class-C low-level was
10 CFR 61 and thus exceeds limits for shallow land burial.  The Low-Level Radioactive Wast
Amendments Act of 1985 (Public Law 99-240) requires DOE to ensure safe disposal of this wa
1989, the U. S. Nuclear Regulatory Commission (NRC) promulgated a rule that requires great
C waste to be disposed of in a deep geologic repository, unless the NRC approves disposal 
      Under the Low-Level Radioactive Waste Policy Amendments Act of 1985, the Federal gov
responsible for the disposal of greater-than-Class-C low-level waste generated by licensee
Agreement States.  DOE was identified as the Federal agency responsible for this effort.  
report to Congress from DOE (DOE 1989) stated that it plans to accept and manage limited q
greater-than-Class-C low-level waste until a disposal facility is developed.  DOE has assi
responsibility for this effort to the INEL.  The Radioactive Waste Management Complex curr
total of about 25 cubic meters (33 cubic yards) of greater-than-Class-C waste.  This waste
1987 and 1988 from two offsite commercial generators. 

2.2.7.1.6 Special-Case Waste-Special-case waste is defined as a radioactive waste



owned or generated by DOE that does not fit into typical management plans developed for th
radioactive waste types such as high-level waste, low-level waste, or transuranic waste.  
waste at the INEL has been classified by a categorization process described in Winberg and
Special-case waste comprises five types of waste based on disposal requirements: 
      -     Containers of waste with unknown contents 
             
      -     Spent nuclear fuel and fuel debris (originally used in research and developmen
            in configurations unlike normal commercial fuel elements, and therefore incomp
            the anticipated high-level waste repository waste acceptance criteria 
             
      -     DOE wastes that do not meet the disposal requirements of the Radioactive Waste
            Management Complex waste acceptance criteria 
             
      -     DOE wastes that are generated by Energy Research Programs, Nuclear Energy Prog
            U. S. Nuclear Regulatory Commission licensees and that have concentrations of 
            constituents exceeding the Class C limits specified in 10 CFR 61.55 
             
      -     DOE wastes generated by Defense Programs that do not meet the waste acceptance
            for the Waste Isolation Pilot Plant. 
             
      Special-case waste at the INEL is stored in various major facility areas, including 
Laboratory-West, the Advanced Test Reactor at the Test Reactor Area, the Naval Reactors Fa
Power Burst Facility, Test Area North, and the Radioactive Waste Management Complex.  Some
waste, such as activated metals from reactor cores, will be generated as long as reactor o
Because of this continuing generation, new storage facilities or additional disposal capab
provided.  In addition to alpha low-level waste, some of the existing special-case waste m
one of the major radioactive waste types.  Until the waste is characterized, it is managed
waste.  Actions associated with this special-case waste are evaluated on a case-by-case ba
the EIS does not specifically assess impacts related to such actions. 
      Two hundred cubic meters (260 cubic yards) of special-case waste consists of 
performance-assessment-limited low-level waste and nondefense transuranic waste located at
facilities.  These data do not include the potential special-case waste that may be genera
Environmental Restoration Program and other programs. 
      As with the transuranic waste, when characterization, treatment, or disposal options
are identified, they will be implemented. 

2.2.7.2 Hazardous Waste. 

A hazardous waste is any solid waste, not otherwise precluded from 
regulation under the Resource Conservation and Recovery Act (RCRA), that exhibits the char
ignitability, corrosivity, reactivity, or toxicity, as defined by RCRA, or which has been 
to pose a hazard and which has been designated by the RCRA as a listed hazardous waste.  E
hazardous wastes include paint thinner, lead, and chromium wastes.  The U. S. Environmenta
Agency has also established requirements for the management of these materials.  The hazar
program at the INEL also manages substances regulated by the  Toxic Substances Control Act
polychlorinated biphenyls.  The current INEL hazardous waste management program is depicte
2.2-9. 
      Hazardous waste at the INEL is currently generated at the Radioactive Waste Manageme
Central Facilities Area, Power Burst Facility, Naval Reactors Facility, Test Area North, T
Argonne National Laboratory-West, Idaho Chemical Processing Plant, and Idaho Falls facilit
Decontamination and decommissioning and remediation activities also generate hazardous was
percent of the total waste generated at the INEL is hazardous waste.    
      To reduce the quantity of hazardous waste, waste generated at the INEL is recycled, 
reprocessed where possible.  Also, some hazardous substances used at the INEL may be repla
nonhazardous substances.  Recyclable hazardous waste at the INEL includes metals (such as 
mercury, chromium), solvents, fuel, and other waste materials.  Recyclable materials are t
periodically as sufficient quantities are accumulated or as negotiated with recycling ship
The total volume of recyclable hazardous waste from the INEL in 1992 was 760 cubic meters 
yards).   
      Under RCRA, hazardous waste generated at the INEL may remain for less than 90 days a
designated accumulation points.  The waste is then transported to a RCRA interim status or
storage facility.  The Hazardous Waste Storage Facility at the Central Facilities Area is 
RCRA Part B-permitted storage facility.  The facility is designed primarily to prepare the
transported to an offsite RCRA-permitted treatment facility prior to offsite disposal.  Th



hazardous waste generated annually at the INEL is transported offsite for treatment and di
      Hazardous waste generated in a radioactively controlled area or suspected of being r
be transported offsite until it is surveyed for radioactivity.  If the waste is radioactiv
classified and managed as mixed waste (see Section 2.2.7.1.4, Mixed Low-Level  
 
Figure 2.2-9.  Current hazardous waste management program at the Idaho National Engineerin
basis and are either stored, burned, or detonated at the Reactive Storage and Treatment Ar
Auxiliary Reactor Area.  (More detailed information on toxic substances is given in Append
Radioactivity and Toxicology.) 

2.2.7.3 INEL Industrial Waste. 

INEL industrial wastes are nonhazardous materials.  The 
current INEL industrial waste management program is depicted in Figure 2.2-10. 
 
Figure 2.2-10.  Current INEL industrial waste management program at the Idaho National Eng
      Industrial waste is nonhazardous waste generated during manufacturing or industrial 
the INEL, this is categorized as INEL industrial waste.  Also at the INEL, sanitary waste 
category.  (See Appendix E, Glossary, for a definition of sanitary waste.)  Over 94 percen
generated at the INEL is classified as INEL industrial waste (DOE-ID 1993c) and disposed o
Facilities Area Landfill (site) and the Bonneville County Landfill (Idaho Falls facilities
      The portion of the INEL Landfill Complex targeted for landfill use is approximately 
(220 acres), which is estimated to be adequate capacity for 30 to 50 years.  Landfills I a
Landfill III comprises two separate areas:  the INEL industrial waste disposal area (not i
currently used disposal area.  The current disposal area is located in a 4.8-hectare (12-a
Landfill II.  Although nearly filled, part of the INEL industrial area of Landfill III is 
waste containing asbestos.   
      Waste types disposed of at the INEL Landfill Complex include asbestos, asphalt, cafe
dirt and gravel, masonry and concrete, scrap metal, trash, sweepings, wood and scrap lumbe
and trees. 
      An active recycling program has been started to reduce the amount of INEL industrial
recycling program is coupled with a concerted effort to ensure that waste materials are pr
In addition, a materials exchange program has been initiated; this program arranges for un
stored at one INEL facility to be reused at other facilities.  Through 1991, 320,000 kilog
pounds) of office waste and 3,100 kilograms (6,800 pounds) of scrap metal were recycled at
Efforts are underway to expand the recycling program to include asphalt and metals and to 
wood into mulch. 
      DOE's long-term goal is to greatly reduce the amount of industrial commercial waste 
INEL industrial waste) generated through an intensive program of waste avoidance, recyclin
segregation. 

2.2.8 Infrastructure 

      DOE is responsible for ensuring the continued safe operation of INEL facilities.  On
activity is infrastructure support.  The current program of infrastructure support at the 
plant projects to maintain and upgrade the current facilities, buildings, roads, and utili
operations.  Other aspects of DOE's responsibility involves upgrading facilities, replacin
maintaining facilities and equipment, providing environmental monitoring, and ensuring tha
and quality assurance programs are in place. 
      Present infrastructure upgrades include general plant projects for utility and facil
maintenance, as well as larger line item projects.  Near-term projects include the replace
Radiological and Environmental Sciences Laboratory and a new Health Physics Instrument Lab
      A major support service for the ER&WM Program is the INEL environmental monitoring p
This monitoring program is designed to determine if waste management practices are adverse
environment and, if so, how these practices need to be changed to decrease or eliminate th
1992).  The monitoring program includes air, surface water, drinking water, nonradiologica
ambient (surrounding) radiation levels, and plants and animals.  Various locations within 
perimeter of all facilities and the INEL site as a whole are monitored.  The State of Idah
an independent program to monitor INEL operations.  The U. S. Environmental Protection Age
State of Idaho each have regulatory authority for different aspects of environmental compl
      The long-term goal is to provide the necessary support required for ER&WM projects a
continue to ensure that operations are conducted as safely as possible, including minimum 
and minimum risk to personnel, facilities, the public, and the environment. 



2.2.9 Technology Development 

      Technology development supports ER&WM by designing and testing potential technical s
specific problems related to ER&WM.  Broad program areas under technology development incl
development, demonstration, testing, and evaluation; technology integration; infrastructur
developing and improving safe and efficient packaging systems; emergency response manageme
and laboratory analysis.  Types of current technology development activities at the INEL i
waste minimization; testing remediation technologies; evaluating and testing methods to tr
level, sodium-bearing, and other waste types; and designing sensors and other environmenta
equipment and systems. 
      In 1992, DOE had proposed to engage in research and development activities for techn
development and demonstration required to assure that spent nuclear fuel could be appropri
disposition in a geologic repository.  Any such repository is not expected to be available
2010.  DOE has therefore adopted a systems approach to plan the development of technologie
resources to ensure safe and effective management of spent nuclear fuel in the interim.  T
Program Systems Engineering process is a formal structured methodology to ensure that all 
necessary interfaces are identified and satisfied, and that technical requirements and con
stakeholder values are accommodated in decisions related to the interim management of spen
addition to identifying and integrating fuel management requirements, the systems engineer
implements a formal method for selecting best alternatives for stabilizing, conditioning, 
transporting, and storing the spent nuclear fuel.   

2.2.10 Activities Not Directly Related to Spent Nuclear Fuel or Environmental Restoration 

and Waste Management 
      Many activities at the INEL are identified in Section 2.2.4, Major Facility Areas.  
activities, for example, the operation of nuclear reactors, fall outside the scope of this
Environmental Consequences, of Volume 2 evaluates impacts if they are associated with envi
restoration, waste management, and spent nuclear fuel operations at the INEL.  However, Ch
evaluates cumulative impacts of activities at the INEL not directly related to spent nucle
Hazardous materials are included in this section due to their potential impact on human he
environment.   

2.2.10.1 Hazardous Materials. 

Hazardous materials are broadly defined as hazardous 
substances, hazardous chemicals, or toxic substances.  The Emergency Planning and Communit
Know Act, Section 312, requires an annual inventory of hazardous chemicals at the INEL.  H
chemicals are managed at the INEL to prevent harmful impacts to human health and safety an
environment.   
      The 1992 hazardous chemicals inventory lists 774 hazardous chemicals used at the INE
quantities of 0.5 kilogram (1 pound) or greater.  Volumes range from 0.5 kilogram (1 pound
chemicals to a maximum single volume of approximately 1,100,000 kilograms (2,400,000 pound
(Priestly 1992, Slaughterbeck 1993).   
      The number of hazardous chemicals and the total weight of any chemicals routinely us
changes from day to day and from facility to facility.  Year-to-year inventories are maint
for through the annual Emergency Planning and Community Right-to-Know Act reports for INEL
The percentage of hazardous materials used onsite that become hazardous waste or part of a
cannot be determined. 

2.2.10.2 Support Services. 

DOE provides safety services, security and safeguards, utilities and 
plant services, environmental compliance, and emergency preparedness.  A program of emerge
preparedness for site areas and facilities has been developed based on prevention, plannin
recovery (DOE-ID 1993d).   

2.2.11 Regulatory Framework for Environmental Restoration and Waste Management 

      Various laws and regulations govern environmental restoration and waste management a
These regulations affect choices in treatment, storage, and disposal; drive cleanup schedu
standards against which the impacts of the alternatives are measured.  Agreements between 



regulatory agencies, and governmental agencies have been signed to provide guidance on the
of these laws.  In addition, DOE Headquarters and DOE-ID issue orders and supplemental dir
implement laws, regulations, and requirements; give specific responsibilities; and describ
processes and procedures.  Additional information on environmental regulations, compliance
compliance status can be found in Chapter 7, Consultations and Environmental Requirements.
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3. ALTERNATIVES 

      For this EIS, the DOE evaluated four alternatives for the 
Spent Nuclear Fuel Program and the Environmental Restoration and Waste 
Management Program that represent a broad range of possible actions at the 
INEL over the next ten years.   
      These alternatives were developed during the public scoping 
process.  DOE initially proposed the No Action and Ten-Year Plan 
alternatives.  These alternatives were modified, and two other alternatives 
were added in response to comments received during the scoping process.   
The intent of these two added alternatives was to provide the extremes of minimum and maxi
the INEL during the 1995-to-2005 time period.  Thus, these alternatives would bound any re
foreseeable alternatives that would be selected as a result of this EIS.   Each alternativ
for remediation, decontamination and decommissioning, waste management, and spent nuclear 
management.  Infrastructure, technology development, and transportation requirements were 
for each alternative.  
------------------------------------------------------------------------------------------
                                    ALTERNATIVES 
A (No Action) 
            Complete all near-term actions identified and continue operating most  
existing facilities. Serves as benchmark for comparing potential effects from the  
other three alternatives. 
B (Ten-Year Plan) 
            Complete identified projects and initiate new projects to enhance  
cleanup, manage INEL waste streams and spent nuclear fuel, prepare waste for  
ultimate disposal, and develop technologies for fuel disposition. 
C (Minimum Treatment, Storage, and Disposal)  
            Minimize treatment, storage, and disposal activities at the INEL to  
the extent possible (including receipt of spent nuclear fuel). Conduct minimum 
cleanup and decontamination adn decommissioning prescribed by regulation. Transfer 
spent nuclear fuel and waste from environmental restoration activities to another site. 
D (Maximum Treatment, Storage, and Disposal) 
           Maximize treatment, storage, and disposal functions at the INEL to accommodate 
waste and spent nuclear fuel from the DOE complex. Conduct maximum cleanup and decontamina
and decommissioning. 
------------------------------------------------------------------------------------------
      Alternative A (No Action) must be considered under the National Environmental Policy
serves as a benchmark for comparing potential effects of the other alternatives.  In addit
action alternatives are considered in this EIS:  Alternative B (Ten-Year Plan), Alternativ
Treatment, Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disp
illustrated in Figure 3.0-1, the proposed action alternatives for waste and spent nuclear 
management decisions involving sources, disposition options, and location  
 
Figure 3.0-1.  The basic management decisions for spent nuclear fuel and waste. options.  
1, 1995; (b) that generated at the INEL site between 1995 and 2005; and (c) that transport
from other sites.  The general handling options for spent nuclear fuel or waste would incl
treatment (processing for spent nuclear fuel), storage, disposition, or stabilization.  Lo
handling activities would be either on the INEL or off the INEL. 
      Specific components of the alternatives were identified from a list of potential INE
activities for the next ten years (through 2005), as reported by DOE planning documents an
managers.  Relevant projects for which documentation under the National Environmental Poli
expected to be complete before June 1, 1995, were considered as part of Alternative A (No 
potential projects were candidates for inclusion in the various action alternatives, along
alternative actions.   Section 3.1 describes the alternatives, and Appendix C, Information
Alternatives, gives detailed descriptions of the projects. 
      The alternatives represent different ways of accomplishing the following at the INEL
      a.    Implementing reasonably foreseeable DOE-wide programmatic decisions for spent 
            fuel, environmental restoration, and waste management 
             
      b.    Continuing existing research and development missions  
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      c.    Fulfilling [except for Alternative A (No Action)] DOE and national requirement
            spent nuclear fuel, environmental restoration, and waste management.   
             
      The range of alternatives in the EIS was developed to be inclusive, in accordance wi
of considering a full range of reasonable alternatives as required by the National Environ
and Council on Environmental Quality regulations.  The alternatives analyzed in the EIS ra
Action alternative and minimum environmental restoration and waste management activities t
maximizing environmental restoration and waste management activities at the INEL.  These a
bound all reasonably foreseeable alternative actions.   

3.1 Description of Alternatives 

      This section summarizes each of the four alternatives first at a general level, emph
management decisions.  Starting with Section 3.1.1, the description is more specific, comp
contrasting how spent nuclear fuel, environmental restoration, and each waste stream (such
waste, hazardous waste, or mixed low-level waste) would be managed under the various alter
discussion identifies functions, activities, projects, amounts of waste, and technology de
with each alternative for each waste stream.  The proposed projects associated with all fo
presented in Table 3.1-1, and their locations are shown on Figure 3.1-1. 
Alternative A (No Action) 
       
      Under Alternative A (No Action), existing environmental restoration and waste manage
operations, facilities, and projects would continue to be managed.  This includes continui
environmental restoration, waste management, decontamination and decommissioning, research
development, and infrastructure facilities and projects that support the Environmental Res
Management Program at the INEL.  There would be no shipments of spent nuclear fuel to the 
exception of shipments of naval spent nuclear fuel during an approximately three-year tran
Existing inventories of spent nuclear fuel stored at the INEL would remain.  Activities an
those that may be initiated after June 1, 1995, but that were proposed to have been evalua
National Environmental Policy Act regulations by June 1, 1995.  New activities would be li
environmental safety and health activities needed to maintain safe operation.  No new majo
be undertaken.  Implementation of this alternative would not fully meet all negotiated agr
commitments (that is, the Federal Facility Agreement and other consent orders).  This incl
obligations to receive university, Fort St. Vrain, and West Valley Demonstration Project s
Alternative B (Ten-Year Plan) 
      Under Alternative B (Ten-Year Plan), existing environmental restoration and waste ma
facilities and projects would continue to be managed.  Besides existing facilities and pro
proposed projects for 1995 through 2005 would be implemented.  These projects  
 
Table 3.1-1.  Projects at the Idaho National Engineering Laboratory associated with the pr
alternatives. 
                              Project name                               Alternativea  
Expended Core Facility Dry Cell Project                                     B,D  
Increased Rack Capacity for CPP-666                                         B,D  
Additional Increased Rack Capacity (CPP-666)                                B,D  
Dry Fuel Storage Facility; Fuel Receiving Canning/Characterization        B, C, Db  
and Shipping 
Fort St. Vrain Spent Nuclear Fuel Receipt and Storage                       B,D  
Spent Fuel Processing                                                        D  
Experimental Breeder Reactor-II Blanket Treatment                           B, D  
Electrometallurgical Process Demonstration (formerly known as Actinide    B, C, D  
Recycle 
Project) 
Central Liquid Waste Processing Facility Decontamination and                B, D  
Decommissioning 
(D&D) 
Engineering Test Reactor D&D                                                B, D  
Materials Test Reactor D&D                                                  B, D  
Fuel Processing Complex (CPP-601) D&D                                       B, D  
Fuel Receipt and Storage Facility (CPP-603) D&D                             B, D  
Headend Processing Plant (CPP-640) D&D                                      B, D  
Waste Calcine Facility (CPP-633) D&D                                        B, D  
Tank Farm Heel Removal Project                                             B, C, D  



Waste Immobilization Facilityc                                             B, C, D  
High-Level Tank Farm New Tanks                                              C, D  
New Calcine Storage                                                          D  
Radioactive Scrap/Waste Facility                                           B, C, D  
Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment           B, D  
Radioactive Waste Management Complex Modifications to Support Private SectorB, D  
Treatment of Alpha-Contaminated Mixed Low-Level Waste 
Idaho Waste Processing Facility                                             B, Db  
Shipping/Transfer Station                                                    C  
Waste Experimental Reduction Facility Incineration                          B, D  
Mixed/Low-Level Waste Treatment Facility                                      D  
Mixed/Low-Level Waste Disposal Facility                                     B, Db  
                                                                            B, Db  
Nonincinerable Mixed Waste Treatment 
Remote Mixed Waste Treatment Facility                                       B, D  
Sodium Processing Project                                                   B, D  
Greater-Than-Class-C Dedicated Storage                                      B, D  
Hazardous Waste Treatment, Storage, and Disposal Facilities                  D  
Industrial/Commercial Landfill Expansion                                   B, C, D  
Gravel Pit Expansions                                                       B, Db  
Central Facilities Area Clean Laundry and Respirator Facility               B, D  
Calcine Transfer Project (Bin Set #1)                                      B, C, D  
Plasma Hearth Process Project                                               B, D  
Test Area North Pool Fuel Transferd                                        A, B, D  
Remediation of Groundwater Contaminationd                                 A, B, C, D  
Pit 9 Retrievald                                                          A, B, C, D  
Vadose Zone Remediationd                                                  A, B, C, D  
Auxiliary Reactor Area (ARA)-II D&Dd                                      A, B, C, D  
Boiling Water Reactor Experiment (BORAX)-V D&Dd                           A, B, C, D  
High-Level Tank Farm Replacement (upgrade phase)d                         A, B, C, D  
Transuranic Storage Area Enclosure and Storage Projectd                   A, B, C, D  
Waste Characterization Facilityd                                          A, B, C, D  
Waste Handling Facilityd                                                  A, B, C, D  
Health Physics Instrument Laboratoryd                                     A, B, C, D  
Radiological and Environmental Sciences Laboratory Replacementd           A, B, C, D  
_______________________________  
a.  Alternative A (No Action), Alternative B (Ten-Year Plan), Alternative C (Minimum Treat
Disposal), Alternative D (Maximum Treatment, Storage, and Disposal).  
  
b. These projects would be expanded for Alternative D (Maximum Treatment, Storage, and Dis
  
c.  Sodium-bearing and calcine waste treatment technology selection would be implemented t
  
d. These ongoing projects have been included in the environmental analysis represented in 
Statement (EIS).  At the time the analysis was performed, National Environmental Policy Ac
planned to be completed by June 1995. 
 
Figure 3.1-1.  The Idaho National Engineering Laboratory location of projects associated w
compliance.  Implementation of this alternative would meet negotiated agreements and commi
the Federal Facility Agreement and other consent orders). 
      Under Alternative B (Ten-Year Plan), spent nuclear fuel and environmental restoratio
management activities would be continued and enhanced to meet current and expanded spent n
waste handling needs.  These enhanced activities would be needed to comply with regulation
and would result from acceptance of additional offsite-generated materials and waste.  New
would increase (reflecting regulatory requirements and increased environmental restoration
nuclear fuel and selected waste would be received from other sites.  Onsite management wou
greater treatment and disposal capabilities compared with Alternative A (No Action).  Addi
and decommissioning and decontamination projects would be conducted under this alternative
Alternative A (No Action).  Environmental restoration activities would be conducted in acc
Federal Facility Agreement and Consent Order and Action Plan.  Also, some spent nuclear fu
waste management activities would be directed to the INEL from other DOE sites. 
   
Alternative C (Minimum Treatment, Storage, and Disposal) 
      To the extent possible, under Alternative C (Minimum Treatment, Storage, and Disposa
INEL spent nuclear fuel, waste management activities, and materials and waste would be tra



locations.  Possible locations include DOE facilities, other government sites, or private 
Minimal treatment, storage, and disposal activities would be located at the INEL site unde
All these elements are consistent with the Alternative C objective of encompassing the low
at the INEL associated with the activities covered by this EIS for the 1995-to-2005 time p
      Under Alternative C (Minimum Treatment, Storage, and Disposal), neither waste nor sp
fuel would be received from other sites for management.  Whenever feasible, wastes generat
environmental restoration activities would be minimized by emphasizing institutional contr
options.  Also, many of the spent nuclear fuel and waste management activities currently o
proposed under Alternative B (Ten-Year Plan) and Alternative D (Maximum Treatment, Storage
Disposal) would be transferred to other sites.  Existing onsite spent nuclear fuel and was
capability would be expanded to the extent needed to comply with regulations and agreement
Alternative D (Maximum Treatment, Storage, and Disposal) 
      To the extent possible, under Alternative D (Maximum Treatment, Storage, and Disposa
nuclear fuel and waste would be transferred from other DOE facilities to the INEL site for
Environmental restoration activities would include the maximum planned decontamination and
decommissioning projects and would emphasize residential use as the preferred end land use
potentially would result in maximum waste generation.  Implementing this alternative would
for additional projects not yet defined or for the expansion of identified projects compar
identified in Alternative B (Ten-Year Plan).  All alternative  elements are consistent wit
objective of encompassing the upper level of impacts at the INEL associated with the activ
this EIS for the 1995-to-2005 time period.  
      Under Alternative D (Maximum Treatment, Storage, and Disposal), acceptance of waste 
nuclear fuel from other sites would be maximized.  Compared with other alternatives, waste
environmental restoration and waste management activities potentially would be greater.  S
and environmental restoration and waste management activities at the INEL would be continu
enhanced to meet current and expanded spent nuclear fuel and waste handling needs.  These 
would be needed to comply with regulations and agreements and to allow for acceptance of a
generated materials and waste.  New waste generation would increase to a maximum possible 
regulatory requirements and increased environmental restoration activities).  Onsite manag
emphasize greater treatment and disposal capabilities compared with Alternative A (No Acti
the capabilities required would be greater compared with Alternative B (Ten-Year Plan) bec
additional waste (a) accepted from other sites or (b) generated because of proposed spent 
processing, environmental restoration, and waste management treatment activities.  Additio
decommissioning and decontamination projects would be conducted under this alternative com
Alternative A (No Action).  

3.1.1 Alternatives for Management of Spent Nuclear Fuel 

------------------------------------------------------------------------------------------
                                         SPENT NUCLEAR FUEL 
Alternative A:  
            - Phase out examination of naval spent nuclear fuel after an approximate three
              transition period 
            - No other spent nuclear fuel would be recieved 
            - Phase out storage pools at Building 603 at the Idaho Chemical Processing Pla
Alternative B: 
            - Examine and store naval spent nuclear fuel 
            - Recieve additional offsite spent nuclear fuel 
            - Complete Expended Core Facility Dry Cell Project 
            - Trasfer aluminum-clad spent nuclear fuel to the Savannah River Site 
            - Phase out CPP-603 storage pools 
            - Expand storage capacity in existing CPP-666 pools 
            - Phase in dry storage 
            - Demonstrate electrometallurgical process 
Alternative C: 
  
            - Phase out examination of naval spent nuclear fuel during approximate 
              three-year transition period. Expended Core Facility would close 
            - Transport all spent nuclear fuel to one another U.S. Department of  
             Energy (DOE) site 
            - Phase out spent nuclear fuel handling facilities 
            - Demonstrate electrometallurgical process 
Alternative D: 
        



            - Examine and store naval spent nuclear fuel  
            - Recieve DOE complex-wide spent nuclear fuel 
            - Phase out CPP-603 storage pools 
            - Expand storage capacity in existing CPP-666 pools 
            - Phase in expanded dry storage 
            - Demonstrate electrometallurgical process 
            - Phase in spent nuclear fuel stabilization 
------------------------------------------------------------------------------------------
    The goal for the alternatives to manage spent nuclear fuel at the INEL is to provide s
environmentally responsible interim storage until a suitable geologic repository is availa
alternatives, corrective actions to resolve outstanding spent nuclear fuel management defi
and prioritized per the Defense Nuclear Facilities Safety Board Recommendation 94-1 Implem
(DOE 1995) would be implemented as appropriate.  The Recommendation 94-1 Implementation Pl
balanced with other factors such as budgetary constraints and public comments as the spent
management path forward is designed by the DOE in the Record of Decision.  The basic poten
existing activities and facilities to manage spent nuclear fuel are  
 
Table 3.1-2.  Spent nuclear fuel:  Summary of proposed management functions and related pr
Engineering Laboratory (INEL) by alternative. 
                                                                                          
Alternative         Transportation                     Stabilization                      
A            Naval spent nuclear fuel shipped         Minimum actions required to safely s
(No Action)  to INEL site during 3-year               spent nuclear fuel                  
             transition period                                                            
                                                      Continue canning/characterization of
             No other spent nuclear fuel              spent nuclear fuel including fuel re
             shipments to INEL site                   from CPP-603                        
               
             Onsite spent nuclear fuel transfer  
             in existing casks for  
             consolidation  
B            Additional receipts of non-              Current INEL spent nuclear fuel inve
(Ten-Year    Department of Energy (DOE)               stabilized as planned               
Plan)        domestic research spent nuclear                                              
             fuel, plus spent nuclear fuel from       Offsite receipts stabilized as neede
             Fort St. Vrain, West Valley, and         (beyond stabilization provided by   
             some foreign research reactors           originating site for transportation)
                                                      - Dry Fuel Storage Facility; Fuel   
             Naval spent nuclear fuel from            Receiving, Canning/Characterization,
             defueling points received plus           Shipping                            
             onsite transfer for interim storage                                          
                                                                                          
             Casks for offsite receipts                                                   
             supplied by others                                                           
                                                                                          
             Onsite spent nuclear fuel transfer                                           
             in existing casks for                                                        
             consolidation                                                                
                                                                                          
                                                                                          
                                                                                          
                                                                                          
C            Current (1995) INEL spent                Adequate stabilization for safe offs
(Minimum     nuclear fuel inventory shipped           shipment                            
Treatment,   offsite to selected DOE site             -  Dry Fuel Storage Facility; Fuel  
Storage, and                                          Receiving, Canning/Characterization,
Disposal)    Onsite spent nuclear fuel transfer       Shipping (no storage)               
             for stabilization before offsite                                             
             shipment                                                                     
                                                                                          
             Naval spent nuclear fuel to                                                  
             INEL site during 3-year                                                      
             transition period                                                            
               
             Casks for offsite shipments  



             obtained commercially or  
             supplied by others  
D            Shipment of all spent nuclear            Current (1995) INEL spent nuclear fu
(Maximum     fuel in DOE complex to INEL              inventory stabilized as planned     
Treatment,   site                                                                         
Storage and                                           Offsite receipts stabilized as neede
Disposal)    Naval spent nuclear fuel from            - Dry Fuel Storage Facility; Fuel   
             defueling points plus onsite             Receiving, Canning/Characterization,
             transfer for interim storage             Shipping                            
                                                                                          
             Casks for offsite receipts               Fuel processing as bounding case    
             supplied by others                       - Spent Fuel Processing             
                                                                                          
             Onsite spent nuclear fuel transfer                                           
             in existing casks for                                                        
             consolidation                                                                
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
illustrated in figures associated with each alternative description, and details are given
3.1-2.  The locations of the projects associated with spent nuclear fuel alternatives are 
The activities and facilities are organized by options available for the management decisi
spent nuclear fuel.  Each alternative emphasizes various options that implement the three 
decisions on sources, handling, and locations discussed earlier (Figure 3.0-1).  Except fo
Action alternative, the combination of technologies, facilities, and projects that impleme
each alternative were selected to meet the basic goals of the spent nuclear fuel program. 
      The spent nuclear fuel alternatives in this volume would implement, at the INEL, the
analyzed in Volume 1 of this EIS.  Alternative A (No Action) in Volume 2 corresponds to th
alternative (Alternative 1) in Volume 1. 
      Alternative B (Ten-Year Plan) in Volume 2 encompasses the following Volume 1 alterna
Decentralization (Alternative 2), 1992/1993 Planning Basis (Alternative 3), and Regionaliz
(Alternative 4A).  The Volume 1 Regionalization 4A alternative was used to analyze potenti
from implementing Alternative B (Ten-Year Plan) of Volume 2.  This is  
 
Figure 3.1-2.  Spent nuclear fuel:  Idaho National Engineering Laboratory locations of pro
because the Regionalization 4A alternative would handle the largest quantities of spent nu
the most activities compared with the other two Volume 1 alternatives.  Therefore, the pot
of the Regionalization 4A alternative would bound the potential consequences of Decentrali
1992/1993 Planning Basis alternatives, if either were implemented at the INEL. 
      Alternative C (Minimum Treatment, Storage, and Disposal) of Volume 2 corresponds to 
1 Regionalization 4B alternative (regionalization of spent nuclear fuel is not at the INEL
alternative 5A (centralization is not at the INEL).  This would result in the transport of
from the INEL site to the regional or central facility, respectively. 
      Under Alternative D (Maximum Treatment, Storage, and Disposal) of Volume 2, the INEL
would accept the maximum amount of spent nuclear fuel.  This alternative would correspond 
Regionalization 4B(1) alternative (INEL is the western regional facility for spent nuclear
Centralization 5B alternative (INEL is the central facility for spent nuclear fuel).  The 
alternatives are similar, except that a slightly lower quantity of spent nuclear fuel woul
INEL under the Regionalization 4B(1) alternative. 
      Alternative A (No Action) in Volume 2 corresponds to the No-Action alternative in Vo
EIS.  Alternative A (No Action) generally would continue existing operations and handling 
fuel (Table 3.1-2, Figure 3.1-3).  There would be no shipments of spent nuclear fuel to th
exception of shipments of naval spent nuclear fuel during an approximately three-year tran
During that transition period, naval spent nuclear fuel would be examined at the Expended 
the Naval Reactors Facility and then transported to the Idaho Chemical Processing Plant fo
Expended Core Facility would close after the transition period.  Some consolidation of som
activities would continue.  Older storage pools (in Building CPP-603) would be phased out,
nuclear fuel would be canned, as needed, and stored using dry storage methods.   
      Under Alternative B (Ten-Year Plan), offsite spent nuclear fuel would be received, p
but including Fort St. Vrain, West Valley, and other spent nuclear fuel from some universi



 
Figure 3.1-3.  Management of spent nuclear fuel at the Idaho National Engineering Laborato
and foreign research reactors (Figure 3.1-4).  Aluminum-clad spent nuclear fuel would be t
Savannah River Site.  Naval spent nuclear fuel would be examined at the Expended Core Faci
Reactors Facility and then stored at the Idaho Chemical Processing Plant.  The Expended Co
Cell Project would be executed, as described in Appendix C, Information Supporting the Alt
Additional storage would be gained by installing additional racks in the storage pools at 
Processing Plant (Building CPP-666).  Dry storage would be phased in.  Consolidation of sp
would occur.  This alternative would also allow a demonstration of Experimental Breeder Re
Treatment and the Electrometallurgical Process Demonstration at Argonne National Laborator
      One important project that would be implemented under both Alternatives B (Ten-Year 
Alternative D (Maximum Treatment, Storage, and Disposal) is the Increased Rack Capacity fo
pools in Building CPP-666 of the Idaho Chemical Processing Plant.  This project would 
 
Figure 3.1-4.  Management of spent nuclear fuel at the Idaho National Engineering Laborato
involve replacing and rearranging (commonly called reracking) existing fuel storage racks 
fuel storage area pools located in the Fluorinel Dissolution Process and Fuel Storage (FAS
(Building CPP-666).  A second potential project (Additional Increased Rack Capacity in CPP
involve reracking existing fuel storage in at least two other pools in CPP-666.  More comp
reracking projects are given in Appendix C, Information Supporting the Alternatives.  
      For Alternative B, the implementation in 1997 of the Increased Rack Capacity Project
described and scheduled in the Project Summaries in Appendix C) would allow CPP-666 to acc
projected spent nuclear fuel receipts (Heiselmann 1995) until the Additional Rerack Projec
2001.  The implementation would, however, have to be coupled with stringent Fuel Storage A
management and, if necessary, temporary storage of some aluminum clad fuel in stainless st
further addition of the Additional Increased Rack Capacity Project would allow CPP-666 to 
projected spent nuclear fuel receipts (Heiselmann 1995) until the Dry Fuels Storage Facili
line in 2005. 
      To fully accommodate the projected spent nuclear fuel receipts for Alternative D (He
schedules may have to be accelerated compared with Alternative B for the Increased Rack Ca
the Additional Increased Rack Capacity Project, and the Expanded Dry Fuels Storage Project
Appendix C).  For example, the Increased Rack Capacity Project may have to begin operation
the Additional Increased Rack Capacity Project in late 1998, and the Expanded Dry Fuels St
2002.  If the Expanded Dry Fuels Storage Project were to come on line even earlier, with a
could eliminate the need for the Additional Increased Rack Capacity Project.  If these sch
met, then other fuel management strategies would have to be pursued, such as proceeding be
time when reracking would be feasible, expediting the characterizing/canning of CPP-666 fu
dry fuel storage modules on a temporary basis, delaying incoming shipments where possible,
existing storage capacities at facilities other than CPP-666. 
      Under Alternative C (Minimum Treatment, Storage, and Disposal), the current INEL spe
fuel inventory would be transported to another DOE site (Figure 3.1-5).  Current practices
naval spent nuclear fuel at the Idaho Chemical Processing Plant would continue until fuels
the INEL site.  Wet storage at Building CPP-603 at the Idaho Chemical Processing Plant wou
out.  The Electrometallurgical Process Demonstration project at Argonne National Laborator
proceed.  Table 3.1-2 provides additional information on other activities that would be co
alternative.  Under Alternative C, less spent nuclear fuel would remain at the INEL site i
would be present by 2035. 
      Under Alternative D (Maximum Treatment, Storage, and Disposal), the INEL site would 
virtually all spent nuclear fuel for which DOE is responsible.  Therefore, the quantity of
INEL site would increase from less than 500 metric tons of heavy metal under the other alt
1,000 metric tons of heavy metal by the year 2005.  Activities required to handle this vol
include the Expended Core Facility Dry Cell Project, adding  
additional storage racks to increase spent nuclear fuel storage in pools at the Idaho Chem
(Building CPP-666), and phasing in expanded dry storage (Table 3.1-2).  Older 
 
Figure 3.1-5.  Management of spent nuclear fuel at the Idaho National Engineering Laborato
storage pools (in Building CPP-603) would be phased out and the spent nuclear fuel canned 
dry storage methods.  Consolidation of spent nuclear fuel would occur under this alternati
demonstration of the Experimental Breeder Reactor-II Blanket Treatment and the Electrometa
Process Demonstration project at Argonne National Laboratory-West would be implemented. 
      Aqueous processing of spent nuclear fuel to stabilize it for disposition would be co
Alternative D (Maximum Treatment, Storage, and Disposal).  This processing would be implem
Spent Fuel Processing project described in Appendix C, Information Supporting the Alternat
project would be initiated at the Idaho Chemical Processing Plant.  The existing fluorinel
aluminum dissolution, and the solvent extraction system would be upgraded and restarted.  



partially constructed Fuel Process Restoration Facility would be completed. 
      The quantities of spent nuclear fuel stored at the INEL in 2005 and 2035 (as shown i
reflect the management decisions made for the four alternatives.  The year 2035  
 
Figure 3.1-6.  Spent nuclear fuel volumes at the Idaho National Engineering Laboratory for
C (Minimum Treatment, Storage, and Disposal), and Alternative D (Maximum Treatment, Storag
Disposal). 
quantities are consistent with the corresponding Volume 1 alternatives.  They result from 
1995 quantities already at the INEL site from sources described in Section 2.2.5, Spent Nu
generation by operating reactors at the INEL site (see also Section 2.2.5), and (c) receip
       The 2005 spent nuclear fuel inventory values reported in Figure 3.1-6 are conservat
interpolations between the 1995 basis and the 2035 values.  Assumptions that make the 2005
conservatively high include the following: 
      -     Under Alternative C (Minimum Treatment, Storage, and Disposal), offsite facili
            assumed not to be ready to receive most of the 1995 INEL inventory.  
             
      -     Under Alternative D (Maximum Treatment, Storage, and Disposal), by 2005, the I
            would accept about one-fourth of the DOE complex-wide spent nuclear fuel by pl
            fuel in temporary dry storage. 
             

3.1.2 Alternatives for Environmental Restoration 

       
      The environmental restoration alternatives are described separately for remediation 
decontamination and decommissioning.  The alternatives for these elements of the Environme
Program follow the basic alternative definitions described in the introduction to Section 
(or noninclusion) of proposed projects and the different end land use preferences are the 
that differentiate the alternatives. 

3.1.2.1 Remediation. 

The Federal Facility Agreement and Consent Order Action Plan would be 
followed under each alternative except Alternative A (No Action).  In addition, three proj
authorized before June 1, 1995, under the Comprehensive Environmental Response, Compensati
Liability Act would be completed under all four alternatives (Figure 3.1-7).  The projects
are described in detail in Appendix C, Information Supporting the Alternatives, and their 
in Figure 3.1-8: 
      -     Retrieval and treatment of radioactive and hazardous wastes from Pit 9 at the 
            Waste Management Complex 
             
      -     Remediation of groundwater contamination by removing contaminated groundwater 
            aquifer in the vicinity of an injection well at Test Area North 
             
      -     Remediation of the unsaturated hydrogeologic (vadose) zone by removing volatil
            contamination in the area of the Subsurface Disposal Area at the Radioactive W
            Management Complex. 
             
      Table 3.1-3 identifies the proposed projects and management functions at INEL by alt
environmental restoration projects would be carried through all the alternatives.  The pri
between the projects in each alternative would be in the preferred end land use.  Alternat
Plan) activities would be conducted to result in industrial land use.  For Alternative C (
Storage, and Disposal), environmental restoration would be minimized by emphasizing instit
Alternative D (Maximum Treatment, Storage, and Disposal) would emphasize residential use a
end land use.  New remedial design and remedial actions may be implemented, independent of
determined by the Record of  
 
Figure 3.1-7.  Management of remediation activities at the Idaho National Engineering Labo
Treatment, Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disp
 
Figure 3.1-8.  Environmental restoration:  Idaho National Engineering Laboratory locations
 
Table 3.1-3.  Environmental restoration:  Summary of proposed management functions and rel



(denoted by bullets) at the Idaho National Engineering Laboratory (INEL) by alternative.  
                                                                   C                      
A                         B                                        (Minimum Treatment,    
(No Action)               (Ten-Year Plan)                          Storage, and Disposal) 
Conduct no activities     Conduct projects in accordance with      Conduct projects in    
other than already        FFA/CO and Action Plan                   accordance with        
approved projects under                                            FFA/CO and Action      
Comprehensive             Waste generation quantity and            Plan                   
Environmental             increase similar to current quantities                          
Response,                 planned                                  Seek minimal waste     
Compensation, and                                                  generation             
Liability Act (CERCLA)    Reuse and partial dismantlement of                              
process                   D&D projects                             Surveillance and       
                                                                   maintenance of D&D     
FFA/CO would be           D&D Projects                             projects               
violated                                                                                  
                          - ARA-II                                 D&D Projects           
Waste generation would    - BORAX-V                                                       
be minimal compared to    - Engineering Test Reactor               - ARA-II               
other alternatives        - Materials Test Reactor                 - BORAX-V              
                          - Fuel Processing Complex (CPP-                                 
D&D Projects              601)                                     Focus on institutional 
                          - Fuel Receipt and Storage Facility      controls to the extent 
- ARA-II                  (CPP-603)                                possible for remediatio
- BORAX-V                 - Headend Processing Plant (CPP-         projects               
                          640)                                                            
Remediation Projects      - Waste Calcine Facility (CPP-633)       Remediation Projects   
                          - Central Liquid Waste Processing                               
- Remediation of          Facility                                 - Remediation of       
Groundwater                                                        Groundwater            
Contamination             Remediation Projects                     Contamination          
- Pit 9 Retrieval                                                  - Pit 9 Retrieval      
- Vadose Zone             - Remediation of Groundwater             - Vadose Zone          
Remediation               Contamination                            Remediation            
- Ongoing RI/FS.          - Pit 9 Retrieval                        - Complete all RI/FS   
                          - Vadose Zone Remediation                scheduled under        
                          - Complete all RI/FS scheduled           FFA/CO, including      
                          under FFA/CO, including                  comprehensive RI/FS for
                          comprehensive RI/FS for WAGs 1           WAGs 1 through 10      
                          through 10                               - RI/FS-RD/RA for      
                          - RI/FS-RD/RA for spills,                spills, contaminated so
                          contaminated soil, tanks, sewage         tanks, sewage lagoons, 
                          lagoons, etc.                            etc.                   
                                                                                          
                                                                                          
                                                                                          
                                                                                          
a.  ARA-Auxiliary Reactor Area; BORAX-Boiling Water Reactor Experiment; D&D-Decontaminatio
FFA/CO - Federal Facility Agreement and Consent Order; RD/RA-remedial design/remedial acti
feasibility study; SDA - subsurface disposal area, WAGs-Waste Area Groups: 1- Test Area No
Chemical Processing Plant (ICPP), 4-Central Facilities Area, 5-Power Burst Facility/Auxili
Reactor -I/Boiling Water Reactor Experiment, 7-Radioactive Waste Management Complex (RWMC)
Argonne National Laboratory-West, 10-Snake River Aquifer and other areas. 
  
Decision from the Comprehensive Environmental Response, Compensation, and Liability Act pr
each remedial investigation and feasibility study completed.  
      Under Alternative A (No Action), only existing and ongoing remediation activities wo
permitted.  These ongoing activities include the three projects described above and initia
investigations and feasibility studies at each waste area group (Table 3.1-3).  No additio
and remedial actions would be implemented under this alternative.  No end land use would b
      Under Alternative B (Ten-Year Plan), all currently planned and new remedial investig
feasibility studies would be implemented at each waste area group, leading to a comprehens
investigation/feasibility study for all waste area groups.  The three ongoing projects wou
addition, new remedial design and remedial actions would be implemented under this alterna
action is determined necessary by the Record of Decision determined under  the Comprehensi



Environmental Response, Compensation, and Liability Act process and the Federal Facility A
Consent Order for each interim action or remedial investigation and feasibility study comp
      Under Alternative C (Minimum Treatment, Storage, and Disposal), remediation activiti
the same as identified under Alternative B (Ten-Year Plan).  The emphasis of remedial desi
implementation of remedial actions to clean up sites, however, may be less extensive than 
B.  This is because the assumed end land use would be to restrict access and use by relyin
controls when allowed under the Record of Decision determined under the Comprehensive Envi
Response, Compensation, and Liability Act process and the Federal Facility Agreement and C
This potentially would result in less waste generated that would be transferred to the Was
Program. 
      Under Alternative D (Maximum Treatment, Storage, and Disposal), remediation activiti
the same as identified under Alternative B (Ten-Year Plan).  The emphasis of remedial desi
implementation of remedial actions to clean up sites, however, may be more extensive than 
B.  This is because the assumed end land use would be residential when allowed under the R
determined under the Comprehensive Environmental Response, Compensation, and Liability Act
the Federal Facility Agreement and Consent Order.  This potentially would result in more w
that would be transferred to the Waste Management Program.  

3.1.2.2 Decontamination and Decommissioning. 

The decontamination and 
decommissioning process at the INEL is one of the functions of the Environmental Restorati
where surplus contaminated facilities are either decontaminated and reused or decommission
of the process are described in Section 2.2.6.2.  The projects under each alternative are 
and their locations are shown in Figure 3.1-8. 
      The alternatives and related decontamination and decommissioning actions considered 
Alternative A (No Action), continuing with ongoing projects and not beginning any new ones
(Ten-Year Plan), continuing with ongoing projects and, in accordance with the established 
completing new ones to a level consistent with overall risk reduction and reuse capabiliti
(Minimum Treatment, Storage, and Disposal), providing primarily surveillance and maintenan
decontamination and dismantlement as possible; and Alternative D (Maximum Treatment, Stora
Disposal), more completely removing the facility when it is not going to be reused (Figure

3.1.2.2.1 Alternative A (No Action)-The two ongoing decontamination and 

decommissioning projects, Auxiliary Reactor Area-II facilities and the Boiling Water React
(BORAX)-V reactor building, would be completed by 1998 and the wastes (low-level, mixed lo
hazardous, and industrial) generated would be dispositioned to existing waste handling fac
this alternative, the approximate total quantities for all the decontamination and decommi
are estimated to be 1,500 cubic meters (2,000 cubic yards) of low-level waste, 4 cubic met
of mixed low-level waste, 5 cubic meters (6.5 cubic yards) of hazardous waste, and 350 cub
cubic yards) of INEL industrial waste.  Approximately 3 hectares (7 acres) would be restor
Under Alternative A (No Action), no other facilities would be decontaminated and decommiss

3.1.2.2.2 Alternative B (Ten-Year Plan)-All the facilities currently on the Surplus 

Facilities List scheduled for decontamination and decommissioning at the INEL would be dec
and decommissioned under this alternative.  Besides the two facilities identified under Al
Action), seven other projects would be initiated, as shown on Table 3.1-3 and 
 
Figure 3.1-9.  Management of decontamination and decommissioning (D%Figure 3.1-9.  Managem
Engineering Laboratory under the proposed alternatives:  Alternative A (No Action), Altern
((Ten-Year Plan), Alternative C (Minimum Treatment, Storage, and Disposal), and Alternativ
Treatment, Storage, and Disposal). 
Figure 3.1-8.  Alternative B (Ten-Year Plan) would emphasize, when possible, reuse or part
of the facility. 
      Current estimates of wastes generated for each project are given in the applicable p
in Appendix C, Information Supporting the Alternatives.  For this alternative, the approxi
quantities for all the decontamination and decommissioning projects are estimated to be 26
(34,000 cubic yards) of low-level waste, 10 cubic meters (13 cubic yards) of transuranic w
meters (79 cubic yards) of mixed low-level waste, 6 cubic meters (8 cubic yards) of hazard
31,000 cubic meters (41,000 cubic yards) of INEL industrial waste.  Approximately 7 hectar
would be restored for reuse. 



3.1.2.2.3 Alternative C (Minimum Treatment, Storage, and 

Disposal)-Decontamination and decommissioning activities under Alternative C (Minimum Trea
Storage, and Disposal) would be similar to those described under Alternative A (No Action)
Alternative C (Minimum Treatment, Storage, and Disposal), the use of surveillance and main
would be preferred over dismantlement if human health and the environment would be adequat
The two ongoing projects would continue and the other candidate facilities would be kept i
status, that is, with a formal surveillance and maintenance program that would keep the fa
the contents safe and secure.  Since this alternative would create several potentially sur
surveillance and maintenance program would, if a new mission is not identified for these f
significantly enlarged over the other alternatives. 

3.1.2.2.4 Alternative D (Maximum Treatment, Storage, and Disposal)-The 

decontamination and decommissioning projects under this alternative would be the same ones
identified under Alternative B (Ten-Year Plan).  Alternative D (Maximum Treatment, Storage
would emphasize, when possible, complete dismantlement and restoration of the site.  Under
(Maximum Treatment, Storage, and Disposal), the volume of wastes generated would be signif
than under Alternative B (Ten-Year Plan).  Most of these increases would be for low-level 
industrial waste because the major effect of this activity would be the removal of structu
metal, and concrete that generally are in these categories. 

3.1.3 Alternatives for Waste Management 

      The following discusses the alternatives for waste management activities under the E
Restoration and Waste Management Program.  The same three basic management decisions and o
discussed earlier are applicable for all waste streams (Figure 3.0-1 and Table 3.1-4).  Th
and emphasis for each management decision option that differentiates each alternative may 
each waste stream.  This is because of the number of waste types that must be managed and 
complicating factors: 
      -     Interrelationship between waste management, spent nuclear fuel management, and
            environmental restoration.  The interrelation for waste volumes presented in t
            are given in Pole et al. (1993), as modified and supplemented by Heiselmann (1
            (1995), and Morton and Hendrickson (1995).  Together these documents provide w
            stream data accurate when the documents were generated.  Volume estimates in t
            documents include waste generated from spent nuclear fuel and environmental re
            activities.  
 
Table 3.1-4.  Summary of proposed waste management activities at the Idaho National Engine
Laboratory (INEL) by alternative. 
                                                                      C                   
A                            B                                        (Minimum Treatment, 
(No Action)                  (Ten-Year Plan)                          and Disposal)       
Continue managing            Continue managing existing               Manage waste managem
existing operations and      activities                               activities by transf
existing waste                                                        activities and waste
management, research         Plan, manage, and implement              Department of Energy
and development, and         currently proposed projects for          facilities or other 
infrastructure facilities    1995 through 2005 to continue to         private sector locat
and projects                 meet the historic INEL role;             in minimal treatment
                             ensure regulatory compliance;            and disposal activit
Initiate no new activities   and meet commitments to the              INEL site           
with the exception of        State of Idaho                                               
minor environmental                                                   Receive a minimum am
safety and health            May include use of private sector        waste from the DOE c
activities that are                                                   purposes of treatmen
necessary for                                                         disposal            
maintaining safe                                                                          
operation                                                                                 
                                                                                          
Start no new major                                                                        
upgrades or facilities                                                                    
      -     Interrelationships among waste types.  Distinctions between waste types are no



            Treatment may convert one waste type to another.  Facilities may be shared amo
            types. 
             
      -     Technical limitations.  For some waste types there is currently no means of tr
            one location to another.  Disposal criteria have not been confirmed and dispos
            such as the Waste Isolation Pilot Plant, have not been permitted to accept was
             
      -     Privatization.  Some of the management (treatment, storage, and disposal) acti
            already being carried out in private/commercial facilities.  DOE could conside
            commercial treatment, storage, and disposal. 
             
      The alternative descriptions for each waste stream identify the specific facilities 
would be required under each alternative to disposition the potential waste quantities.  T
allows for a clearer understanding of the differences among alternatives.  
      The basic steps in managing the wastes involve determining what wastes would be acce
management and how and where they would be managed.  The sources of wastes would be identi
existing onsite, (b) newly generated onsite on a continuing basis, or (c) transported in f
of waste expected to result from these sources would be estimated.  Individual batches of 
characterized by sampling and analyses to confirm the waste type.  Characterization might 
determine whether the waste meets, or could potentially meet, the acceptance criteria of e
facilities for treatment, storage, or disposal.  The decision to treat, store pending trea
would be made, and the location of these waste management steps would be selected. 

3.1.3.1 High-Level Waste. 

The management of high-level waste under the four alternatives is 
illustrated in the flow diagrams associated with the descriptions of the four alternatives
represent various strategies for completing the process, including various functions and p
in Table 3.1-5.  Under all four alternatives, storage of liquid in underground 
------------------------------------------------------------------------------------------
                                              HIGH-LEVEL WASTE 
Alternative A:  
              
             - Convert liquid to solid calcine 
Alternative B:  
             - Covert liquid to calcine (solid) 
             - Construct facility to immobolize both liquid and calcine for operation in 2
Alternative C: 
    
             - Construct replacement liquid storage tanks  
             - Develop treatment that minimizes volume of high-activity waste  
             - Select technology and plan immobilization facility to start operation in 20
Alternative D: 
      
            - Construct replacement liquid storage tanks  
            - Convert liquid to calcine 
            - Develop treatment that minimizes volume of high-activity waste 
            - Select technology and plan immobilization facility to start operation in  
              2015 
------------------------------------------------------------------------------------------
 
Table 3.1-5.  High-level waste:   Summary of proposed management functions and related pro
Laboratory (INEL) by alternative. 
  
Alternative     Generate     Retrieve    Receive   Characterize               Store       
A           From low-level     Not        Not        Not                     Continue stor
(No Action) waste stream via applicable applicable applicable                tanks.       
            Process                                                          - High-Level 
            Equipment                                                        (upgrade phas
            Waste evaporator                                                   
                                                                             Continue stor
                                                                             concrete vaul
B           From low-level Demonstrate    Not     Develop                    Continue stor
(Ten-Year   waste stream vicalcine      applicableacceptance                 tanks.       



Plan)       Process        retrieval from         criteria for               - High-Level 
            Equipment      early bin set          disposal in                (upgrade phas
            Waste          [see  Section          geologic                                
            Evaporator     3.1.4 for              repository                 Prepare exist
                           discussion of                                     - Tank Farm H
            Some sodium-   Calcine                                                        
            bearing waste  Transfer                                          Continue stor
            from           Project (Bin                                      concrete vaul
            decontamina-   Set # 1)]                                                      
            tion and                                                         Expand high-l
            decommission-                                                    National Labo
            ing (D&D)                                                        - Radioactive
            projects at the                                                  W)  
            Idaho Chemical  
            Processing Plant  
C           From low-level  Not           Not     Develop                    Continue stor
(Minimum    waste stream viapplicable   applicableacceptance                 tanks.       
Treatment,  Process                               criteria for               - High-Level 
Storage, andEquipment                             disposal in                (upgrade phas
Disposal)   Waste                                 geologic                                
            Evaporator                            repository                 Prepare exist
                                                                             - Tank Farm H
                                                                                          
                                                                             Replace exist
                                                                             - High-Level 
                                                                               
                                                                             Continue stor
                                                                             concrete vaul
                                                                               
                                                                             Expand high-l
                                                                             National Labo
                                                                             - Radioactive
D           From low-level Demonstrate    Not     Develop                    Continue stor
(Maximum    waste stream vicalcine      applicableacceptance                 tanks.       
Treatment,  Process        retrieval from         criteria for               - High-Level 
Storage and Equipment      early bin set          disposal in                (upgrade phas
Disposal)   Waste          [see  Section          geologic                                
            Evaporator     3.1.4 for              repository                 Prepare exist
                           discussion of                                     - Tank Farm H
            Sodium-bearing Calcine                                                        
            waste as from  Transfer                                          Replace exist
            D&D as in      Project (Bin                                      - High-Level 
            Alternative B  Set # 1)]                                           
                                                                             Continue stor
            Also potentially                                                 concrete vaul
            from processing                                                  - New Calcine
            spent nuclear                                                      
            fuel                                                             Expand high-l
                                                                             National Labo
                                                                             - Radioactive
tanks and of solid (calcine) in near-surface bins would continue and the upgrade project f
piping (identified in Chapter 2) would be completed.  The high-level waste volumes, treatm
volume reduction effects are documented in Freund (1995).  This project and other proposed
implement the alternatives would be located at the Idaho Chemical Processing Plant, except
of high-level waste storage at Argonne National Laboratory-West (see Figure 3.1-10). 
      As of 1995, the generation and management activities for high-level waste, as descri
2, Background, would have resulted in both liquid waste and calcine (see Figure 3.1-11).  
of the liquid waste is high-level resulting from previous reprocessing.  This waste is req
before January 1, 1998. 
 
Figure 3.1-10.  High-level waste:  Idaho National Engineering Laboratory locations of proj
 
Figure 3.1-11.  High-level waste volumes at the Idaho National Engineering Laboratory unde
Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disposal). 



3.1.3.1.1 Alternative A (No Action)-Under Alternative A (No Action), liquid waste 

from other sources and handled as high-level would continue to be generated (Figure 3.1-12
continue to be stored in existing tanks.  Periodic operation to convert liquid waste to ca
Waste Calcining Facility would continue in three 18-month intervals starting in 1996.  Sin
are authorized under Alternative A (No Action), this alternative would not lead toward eli
the existing liquid storage tanks by 2015 (as required by current agreement). 

3.1.3.1.2 Alternative B (Ten-Year Plan)-Under Alternative B (Ten-Year Plan), the 

New Waste Calcining Facility would be operated for a total of three years, in two 18-month
in 1996 (Figure 3.1-13).  In the first interval, high-level waste from previous reprocessi
(as described in Chapter 2, Background) to meet the January 1, 1998, deadline for completi
waste.  Then, additional sodium-bearing waste would be 
 
Figure 3.1-12.  Management of high-level waste at the Idaho National Engineering Laborator
calcined, as also described in Chapter 2.  The calcine thus generated (see Figure 3.1-11) 
existing bin storage.  When calcining is not in process, the liquid waste evaporator, curr
in the New Waste Calcining Facility, would operate intermittently to concentrate the sodiu
waste. 
      Design and construction would be started on the Waste Immobilization Facility, descr
Appendix C, Information Supporting the Alternatives.  This facility, assumed for analysis 
ready to operate in 2008, would be capable of treating both the liquid waste (including so
and the calcine into a form (either glass or glass ceramic) that is potentially acceptable
into a geologic repository.  Under Alternative B (Ten-Year Plan), the  
 
Figure 3.1-13.   Management of high-level waste at the Idaho National Engineering Laborato
Waste Immobilization Facility would involve direct vitrification (with only minimum pretre
sodium-bearing liquids and calcined solids. 
      Without more extensive pretreatment, direct vitrification would produce a comparativ
amount of vitrified, disposable, high-activity solid waste [up to 19,000 cubic meters (25,
The Waste Immobilization Facility would potentially include enough storage capacity for th
solid until a repository is available. 
      Operation of the liquid waste evaporator and the New Waste Calcining Facility, if co
waste minimization, should allow DOE to meet the Notice of Noncompliance Consent Order req
cease use of some Tank Farm tanks by 2009.  Operation of the Waste Immobilization Facility
begin in 2008 with liquid waste as the feed) should allow DOE to meet the Notice of Noncom
Order requirement to cease use of the remaining Tank Farm tanks by 2015. 
      The activities necessary to take these storage tanks out of service include the Tank
Project (see Appendix C for details).  The remaining few thousand gallons of liquid would 
these tanks by new equipment because the "heel" (remaining liquid) is not removable with t
transfer lines within the tanks. 

3.1.3.1.3 Alternative C (Minimum Treatment, Storage, and Disposal)-Under 

Alternative C (Minimum Treatment, Storage, and Disposal) (Figure 3.1-14), newly generated 
comparable to Alternative A (No Action).   Activities consistent with the minimum treatmen
alternative would be implemented.  Thus, the projects and activities would include buildin
liquid waste storage.  New tanks would be needed because the New Waste Calcining Facility 
used to calcine liquid waste or to concentrate sodium-bearing waste.  With neither of thes
operating, more liquid waste would exist under Alternative C (Minimum Treatment, Storage, 
in 2005 than under any other proposed alternative.  (Even under this alternative, calcinin
to meet the court-mandated deadline of having all  
 
Figure 3.1-14.  Management of high-level waste at the Idaho National Engineering Laborator
high-level waste calcined before January 1, 1998.  Calcining was not, however, included in
analysis for this alternative.)  Because the existing liquid waste storage tanks would sti
taken out of service, the Tank Farm Heel Removal Project would proceed under Alternative C
Treatment, Storage, and Disposal). 
      Design and construction of the Waste Immobilization Facility would be delayed beyond
operation was assumed for analysis purposes to begin in 2015 under this alternative.  The 
Immobilization Facility (described in Appendix C, Information Supporting the Alternatives)
separations step for liquid waste before vitrification.  Existing calcine would need to be



additional pretreatment step before the separation step.  The separation options for both 
liquid waste and calcine would include precipitation and radionuclide partitioning.  Sodiu
waste could also be separated by freeze crystallization.  
      Pretreatment would produce a high-activity waste form suitable for placement in a ge
repository and a low-activity waste form that could be delisted or disposed of in a Resour
Recovery Act-approved waste disposal site.  The high-activity waste form would be glass or
and the low-activity waste form would be grout, glass, or glass-ceramic.  The high-activit
would possibly be only a few percent of that from direct vitrification. 

3.1.3.1.4 Alternative D (Maximum Treatment, Storage, and Disposal)-Under 

Alternative D (Maximum Treatment, Storage, and Disposal) (Figure 3.1-15), the newly genera
would be greater than any other alternative (because of processing of spent nuclear fuel),
generation is included in this alternative.  The maximum number of projects and activities
to manage high-level waste between 1995 and 2005 is included.  New projects would be (a) n
store liquid waste, (b) the Tank Farm Heel Removal project, and (c) another bin set to sto
      As in Alternative A (No Action), the New Waste Calcining Facility was assumed to ope
periodically to the maximum extent permitted between 1995 and 2005 and would produce the s
of new calcine (see Figure 3.1-11).  (Even with the full operation of the New Waste Calcin
calcine storage would not likely to be needed until well after 2005.)  As in Alternative C
Treatment, Storage, and Disposal), the design and construction of the Waste Immobilization
assumed to begin after 2005; and operation, including separation and  
 
Figure 3.1-15.  Management of high-level waste at the Idaho National Engineering Laborator
vitrification, was assumed for analysis purposes to begin in 2015.  The products of the Wa
Facility, and corresponding disposition options, would be the same as for Alternative C (M
Treatment, Storage, and Disposal). 
      By including both new liquid storage tanks and continued calcining, Alternative D (M
Treatment, Storage, and Disposal) would bound the impact on high-level waste management ac
decision to process spent nuclear fuel under Alternative D.  (See Section 3.1.1 and the Sp
Processing Project description in Appendix C, Information Supporting the Alternatives.) 

3.1.3.1.5 Summary-Major differences and similarities among the four alternatives for 

high-level waste can be summarized as follows: 
      -     Inventories of liquid waste to be treated would be essentially the same for Al
            (No Action), B (Ten-Year Plan), and C (Minimum Treatment, Storage, and Disposa
            Some small amount of additional sodium-bearing waste would result from deconta
            and decommissioning projects at the Idaho Chemical Processing Plant under Alte
            (Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal).   In additio
            liquid waste would be generated under Alternative D (Maximum Treatment, Storag
            Disposal) if spent nuclear fuel were processed before ultimate disposal. 
             
      -     All alternatives except Alternative A (No Action) would lead to phaseout of ex
            storage tanks, consistent with previous agreements.  New tanks would need to b
            Alternatives C (Minimum Treatment, Storage, and Disposal) and D (Maximum Treat
            Storage, and Disposal) to meet this phase-out schedule. 
             
      -     Under all alternatives, liquid would continue to be converted to calcine (an i
            calcining is not analyzed under Alternative C (Minimum Treatment, Storage, and
            None of the alternatives, however, would result in the majority of the existin
            converted by the year 2005. 
             
      -     Existing storage capacity for calcine would be sufficient for all alternatives
             
      -     Planning for conversion of both liquid and calcine to a final disposable solid
            ceramic) would proceed under all alternatives except Alternative A (No Action)
            Alternatives C (Minimum Treatment, Storage, and Disposal) and D (Maximum Treat
            Storage, and Disposal), the process would be delayed to allow for developing s
            methods that reduce the quantity of high-activity waste to be disposed. 
             
      -     Alternatives B (Ten-Year Plan), D (Maximum Treatment, Storage, and Disposal), 
            calcining, C (Minimum Treatment, Storage, and Disposal) would meet the intent 
            consent orders and of compliance with regulations.  Without calcining, Alterna



            (Minimum Treatment, Storage, and Disposal) would fail to meet one mandated dat
            modified court order but would result in less high-activity waste having to be
            Federal repository than Alternative B (Ten-Year Plan). 
             

3.1.3.1.6 Technology Selection-DOE has identified reasonable technology 

alternatives to process sodium-bearing liquid wastes and calcine and is currently evaluati
tests to determine the viability of the competing technologies.  In the Record of Decision
will select a technology for calcining or processing sodium-bearing liquid waste.  In addi
Decision for this EIS, DOE will select a technology for converting calcined wastes into an
for disposal. 
      Decisions on these treatment technologies will be made in conjunction with efforts c
undertaken with the State of Idaho under the Federal Facility Compliance Act.  These effor
identification of potential treatment technologies for mixed wastes and the development of
Plan, which will provide a schedule for the development and implementation of these treatm
A discussion of the evaluation and analyses for these treatment technology alternatives fo
wastes and calcine is provided in the Project Summary for the Waste Immobilization Facilit
Appendix C, Information Supporting the Alternatives. 
      DOE has identified two primary treatment technology alternatives for evaluation:  (a
and (b) separation, followed by vitrification and grouting.  Within the separation technol
options were identified: (a) radionuclide partitioning, (b) precipitation, or (c) freeze c
these two primary technology alternatives could be implemented through the Waste Immobiliz
The emissions, effluents, and final waste forms from processes within the Waste Immobiliza
would depend on the treatment technology alternative selected.  This EIS provides a prelim
the impacts of construction and operation of the Waste Immobilization Facility, including 
waste form, for each of the treatment technology alternatives.  The analyses performed for
Immobilization Facility bound the impacts for each of the treatment technology alternative
the options within the primary treatment technology alternatives identified.  Before a dec
whether to proceed with construction of the Waste Immobilization Facility, further Nationa
Policy Act review will be conducted, as appropriate. 
------------------------------------------------------------------------------------------
                                              TRANSURANIC WASTE  
Alternative A: 
             - Accept offsite waste for storage on case-by-case basis 
             - Retrieve/move transuranic and alpha low-level waste to new storage 
             - Transport transuranic waste offsite for disposal 
Alternative B: 
             - Accept transuranic waste from offsite for treatment  
             - Retrieve/move transuranic and alpha low-level waste to new storage  
             - Treat offsite and onsite transuranic and alpha low-level waste  
             - Transport transuranic waste offsite for disposal  
Alternative C: 
  
             - Retrieve/move transuranic and alpha low-level waste to new storage  
             - Transport transuranic waste offsite for disposal  
             - Transport waste to offsite DOE facility for storage 
              
Alternative D: 
             - Accept offsite transuranic waste  
             - Retrieve/move tansuranic and alpha low-level waste to new storage  
             - Treat offsite and onsite transuranic and alpha low-level waste 
             - Transport transuranic waste offsite for disposal  
             - Dispose of alpha low-level waste at new onsite facility 
------------------------------------------------------------------------------------------

3.1.3.2 Transuranic Waste. 

The management of transuranic waste and alpha low-level waste 
would involve completing the storage, characterization, treatment, and disposal process il
diagrams associated with the descriptions of the alternatives.  The four alternatives, as 
and described below, represent various strategies leading to such completion.  The transur
level waste volumes, treatment rates, and volume reduction effects are documented in Secti
and Hendrickson (1995). 



      For analysis under each of the four alternatives, a bounding case was assumed that t
transport 12,500 cubic meters (16,500 cubic yards) of transuranic waste to the national re
period of five years beginning in 1998.  Each of the alternatives also calls for approxima
meters (61,000 cubic yards) of transuranic and alpha low-level waste to be retrieved from 
and placed into new storage modules at the Transuranic Storage  
 
Table 3.1-6.   Transuranic waste:  Summary of proposed management function and related pro
Laboratory (INEL) by alternative.  ,b,c 
  
Alternative    Generate     Retrieve/Handle    Receive      Characterize             Store
A          Generate       Retrieve up to    Accept waste Characterize a             Store 
(No Action)minimal amount 10,400 m3/yr TRU  on a case-by-representative             retrie
           of waste (50 m3and alpha low-levecase basis   sample of retrieved        genera
                          waste and place in             waste                      pendin
                          storage                        - Waste                    shipme
                          - TSA Enclosure and            Characterization           - TSA 
                          Storage Project                Facility                   Storag
B          Generate small Retrieve up to    Receive      Characterize a             Store 
(Ten-Year  amount of waste10,400 m3/yr TRU  y6,000 m3    representative             retrie
Plan)      from proposed  and alpha low-levefrom Rocky   sample of retrieved        genera
           onsite activitiwaste and place inFlats and    waste                      before
           (y300 m3)      storage           ANL-E        - Waste                    treatm
                          - TSA Enclosure and            Characterization           avail-
                          Storage Project                Facility                   dispos
                                                                                    - TSA 
                                                                                    Storag
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
C          Generate small Retrieve up to    No waste     Characterize a             Store 
(Minimum   amount of waste10,400 m3/yr TRU  received     representative             retrie
Treatment, from proposed  and alpha low-level            sample of retrieved        genera
Storage,   onsite activitiwaste and place in             waste                      before
and        (y300 m3)      storage                        - Waste                    treatm
Disposal)                 - TSA Enclosure and            Characterization           avail-
                          Storage Project                Facility                   dispos
                                                                                    - TSA 
                                                                                    Storag
D          Generate small Retrieve up to    Receive      Characterize a             Store 
(Maximum   amount of waste 10,400 m3/yr TRU y20,000 m3   representative             retrie
Treatment, from proposed  and alpha low-levefrom Rocky   sample of retrieved        genera
Storage,   onsite activitiwaste and place inFlats, ANL-E,waste                      before
and        (y350 m3)      storage           and Los      - Waste                    treatm
Disposal)                 - TSA Enclosure anAlamos       Characterization           avail-
                          Storage Project   National     Facility                   dispos
                                            Laboratory                              - TSA 
                                                                                    Storag
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                        
  
  
a.  Source:  Morton and Hendrickson (1995)  
  
b.   ANL-E = Argonne National Laboratory-East; MLLW =mixed low-level waste; RWMC = Radioac
Storage Area; WIPP = Waste Isolation Pilot Plant.  
  
c.  To convert cubic meters to cubic yards, divide by 0.76455. 



Area during the period 1995 through 2000.  This retrieval would continue several more year
52,000 cubic meters (68,000 cubic yards) of covered stored transuranic waste is retrieved.
13,000 cubic meters (17,000 cubic yards) of transuranic and alpha low-level waste in stora
Support Buildings would also be moved into new storage in all alternatives.  The locations
projects for transuranic waste associated with all the alternatives are shown in Figure 3.
of transuranic waste onsite in 2005 for all alternatives is shown in Figure 3.1-17. 
 
Figure 3.1-16.  Transuranic waste:  Idaho National Engineering Laboratory locations of pro
 
Figure 3.1-17.  Transuranic waste volumes at the Idaho National Engineering Laboratory und
Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disposal).  Alt
D assume that the Idaho Waste Processing Facility is selected as the waste treatment facil

3.1.3.2.1 Alternative A (No Action)-Alternative A (No Action) would continue the 

current program of transuranic waste management in operation at the INEL (Figure 3.1-18). 
quantities of waste would continue to be generated from onsite operations, environmental r
decontamination and decommissioning activities.  Nominal additional volumes of waste would
from offsite generators, including Argonne National Laboratory-East and Rocky Flats.  New 
transuranic waste would continue to be received from offsite sources on a case-by-case bas
by the State of Idaho. 
      Existing transuranic and alpha low-level waste storage facilities on the asphalt pad
Transuranic Storage Area and in the Air Support Buildings would continue to be used until 
retrieved and placed into new storage modules.  The program of examination, certification,
for disposal of transuranic waste in a national repository would also continue.  The Store
Examination Pilot Plant for certifying transuranic waste would continue to operate; and re
would be examined, characterized, sorted, reclassified, and repackaged, as necessary at th
Examination Pilot Plant and the new Waste Characterization Facility located at the Radioac
Management Complex. 
 
Figure 3.1-18.  Management of transuranic waste at the Idaho National Engineering Laborato
       

3.1.3.2.2 Alternative B (Ten-Year Plan)-Alternative B (Ten-Year Plan) would 

supplement the current program of transuranic waste management at the INEL described in Al
(No Action) by implementing transuranic and alpha low-level waste treatment projects (Figu
ultimate aim of these projects would be to prepare transuranic waste for disposal in a nat
Alpha low-level waste and transuranic waste that could not be certified for disposal would
in indefinite storage.  Waste storage and characterization activities would continue as de
A (No Action). 
      Under this alternative, approximately 6,000 cubic meters (8,000 cubic yards) of tran
would be received from Rocky Flats and Argonne National Laboratory-East. 
      Under Alternative B (Ten-Year Plan), DOE would add transuranic and alpha low-level w
treatment capabilities before 2005.  Technologies for treating transuranic and alpha low-l
preferred modes of making the technologies available, whether through the private sector (
or through INEL facilities, would be chosen first.  Then new waste treatment facilities  
 
Figure 3.1-19.  Management of transuranic waste at the Idaho National Engineering Laborato
would be constructed in two phases-the first to treat alpha-contaminated waste and the sec
transuranic waste.   
      If the Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment Facility is
approximately 10,000 cubic meters (13,000 cubic yards) of alpha low-level waste would be t
facility within the ten-year window of this EIS.  If the Idaho Waste Processing Facility i
of transuranic waste and alpha low-level waste would start after 2005.  Radioactive Waste 
Complex modifications would be performed to support shipment if the facility is off the si
volumes of transuranic and alpha low-level waste would be treated at this facility sometim
Alpha low-level waste treatment residuals from the treatment facility would be stored for 

3.1.3.2.3 Alternative C (Minimum Treatment, Storage, and 

Disposal)-Alternative C (Minimum Treatment, Storage, and Disposal) would shut down, phase 
minimize treatment, storage, and disposal activities at the INEL site (Figure 3.1-20).  Th



maximum extent possible, transuranic and alpha low-level waste would be transported to ano
management.  Under this alternative, no transuranic waste would be received from offsite g
management of wastes would be scaled down to the minimum required by regulations. This alt
end all technology development and privatization initiatives for transuranic and alpha low
treatment at the INEL site.  Selecting this alternative would not, however, end the waste 
characterization activities, described under Alternative A (No Action), that are required 
national transuranic waste repository.   
       Additional storage facilities would also be required to support the retrieval of st
provide interim storage and staging of waste before shipment. 
 
Figure 3.1-20.  Management of transuranic waste at the Idaho National Engineering Laborato
      Transporting all the transuranic and alpha low-level waste stored at the INEL offsit
expanding transportation and characterization capabilities.  The Shipping/Transfer Facilit
expansion of the Stored Waste Examination Pilot Plant, would be constructed. 

3.1.3.2.4 Alternative D (Maximum Treatment, Storage, and 

Disposal)-Alternative D (Maximum Treatment, Storage, and Disposal) would increase onsite m
of transuranic and alpha low-level waste to accommodate increased waste management support
facilities in the DOE complex (Figure 3.1-21).  Under Alternative D (Maximum Treatment, St
Disposal), 20,000 cubic meters (26,000 cubic yards) of transuranic waste would be accepted
generators.  A low-level waste disposal facility for alpha low-level waste would also be c
vicinity of the Radioactive Waste Management Complex so that this waste could be finally d
 
Figure 3.1-21.  Management of transuranic waste at the Idaho National Engineering Laborato
       Implementing this alternative would require accepting additional volumes of waste f
facilities for interim storage and building additional new storage.  A maximum of approxim
cubic meters (84,000 cubic yards) of transuranic and alpha low-level waste would be in sto

3.1.3.2.5 Summary-The major differences and similarities among the four alternatives 

for transuranic waste can be summarized as follows: 
      -     Retrieval and transfer of transuranic waste would occur under all alternatives
            and alpha low-level waste would be retrieved from covered storage and placed i
            storage modules.  The retrieval would continue until the entire amount of wast
            storage was retrieved.  Waste would also be moved from storage in the Air Supp
            Buildings to new storage. 
             
      -     Receipt of offsite shipments of transuranic waste would continue under all alt
            except Alternative C (Minimum Treatment, Storage, and Disposal).  Under Altern
            (Minimum Treatment, Storage, and Disposal), these shipments would be stopped. 
            Alternative A (No Action), these shipments would proceed as approved on a case
            basis.  Under Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage
            Disposal), volumes of received waste would be increased. 
             
      -     Under all the alternatives, over a period of five years, 12,500 cubic meters (
            yards) of transuranic waste would be transported from the INEL to the reposito
            to provide additional capabilities for waste characterization would be built u
            alternative. 
             
      -     Under Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Di
            waste treatment technologies would be developed and a transuranic waste treatm
            would be constructed to meet current requirements of the U. S. Environmental P
            Agency regulations for land disposal of wastes and reasonably foreseeable wast
            certification requirements of the Federal repository.  Alternative D (Maximum 
            Storage, and Disposal) would provide for final disposal of alpha low-level was
------------------------------------------------------------------------------ 
                     LOW-LEVEL WASTE             
Alternative A: 
     
             - Treat onsite and offsite  
             - Dispose onsite in existing facility 
Alternative B: 
   



             - Treat onsite and offsite  
             - Construct and operate additional treatment and disposal facilities 
               onsite 
Alternative C: 
             - Transport waste to other Department of Energy facilties for  
               treatment, storage, and disposal 
Alternative D: 
  
             - Recieve offsite waste 
             - Treat waste onsite 
             - Construct and operate additional treatment and disposal facilities onsite 
-------------------------------------------------------------------------------- 

3.1.3.3 Low-Level Waste. 

As explained in Section 2.2.7.1.3, the overall process for low-level 
waste management is minimization before and during generation, storage pending availabilit
and disposal, treatment as appropriate, and disposal.  The four alternatives, as detailed 
depicted in figures associated with the descriptions below, represent various strategies f
generated waste.  For analysis purposes, all low-level waste generated before June 1995 wa
been treated and disposed.  The low-level waste volumes, treatment rates, and volume reduc
documented in Section 3 of Morton and Hendrickson (1995).  In all the alternatives, a Wast
Facility would be constructed at Argonne National Laboratory-West to help handle and stage
Figure 3.1-22 depicts the location of this and all new facilities for the handling of low-
Appendix C, Information Supporting the Alternatives, provides detailed descriptions of the

3.1.3.3.1 Alternative A (No Action)-For Alternative A (No Action) (Figure 3.1-23), 

the INEL site would handle low-level waste of approximately 46,000 cubic meters (60,000 cu
generated onsite from continuing activities over the ten years.  Activities would be simil
in Chapter 2.  In addition to volume reduction by compaction and sizing at the Waste Exper
Facility and disposal onsite at the Radioactive Waste Management Complex, low-level waste 
incinerated at an existing offsite commercial facility. 
 
Table 3.1-7.  Low-level waste:  Summary of proposed management functions and related proje
Laboratory (INEL) by alternative.  ,b 
  
Alternative        Generate                           Receive        Store                
A           Generate 46,000 m3                       No offsite wastStore waste pending   
(No Action)                                          received       treatment and disposal
            Upgrade waste handling                                                        
            - Waste Handling Facility                                                     
                                                                                          
                                                                                          
B           Generate 72,000 m3                       No offsite wastStore waste pending   
(Ten-Year                                            received       treatment and disposal
Plan)       Upgrade waste handling                                                        
            - Waste Handling Facility                                                     
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
C           Generate 47,000 m3                       No offsite wastStore waste pending   
(Minimum                                             received       shipment              
Treatment,  Upgrade waste handling                                                        
Storage, and- Waste Handling Facility                                                     
Disposal)                                                                                 
                                                                                          
                                                                                          
D           Generate 73,000 m3                       770,000 m3     Untreated waste stored
(Maximum                                             offsite waste  pending treatment and 
Treatment,  Upgrade waste handling                   received       disposal              



Storage, and- Waste Handling Facility                                                     
Disposal)                                                                                 
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                  
  
a.  Source:  Morton and Hendrickson (1995).  
  
b.  To convert cubic meters to cubic yards, divide by 0.76455. 
 
Figure 3.1-22.  Low-level waste:  Idaho National Engineering Laboratory locations of proje
 
Figure 3.1-23.  Management of low-level waste at the Idaho National Engineering Laboratory

3.1.3.3.2 Alternative B (Ten-Year Plan)-Under Alternative B (Ten-Year Plan) 

(Figure 3.1-24), approximately 72,000 cubic meters (94,000 cubic yards) of low-level waste
generated during the ten years.  This waste would be treated onsite at the Waste Experimen
Facility, using both nonincineration and incineration.   Offsite commercial incineration w
treat all waste in a timely manner, most incinerable low-level waste would be treated offs
facility, but the Waste Experimental Reduction Facility would also incinerate low-level an
wastes.  The Waste Experimental Reduction Facility is a Resource Conservation and Recovery
status incineration facility located at the INEL site.  The facility and the process are d
Experiment Reduction Facility project summary in Appendix C, Information Supporting the Al
The Idaho Waste Processing Facility, planned as a stand-alone facility near the Radioactiv
Management Complex, would be constructed for operation after 2005.   
      Waste remaining after onsite and offsite treatment would be disposed at the Radioact
Management Complex.  To facilitate future disposal of low-level waste, a Mixed/Low-level W
Facility would be constructed for operation in 2004.  For analysis purposes, this facility
miles east of the Radioactive Waste Management Complex. 
 
Figure 3.1-24.  Management of low-level waste at the Idaho National Engineering Laboratory

3.1.3.3.3 Alternative C (Minimum Treatment, Storage, and Disposal)-Under 

Alternative C (Minimum Treatment, Storage, and Disposal) (Figure 3.1-25), all low-level wa
onsite, approximately 47,000 cubic meters (61,000 cubic yards), during the ten years would
another DOE facility for treatment, storage, and disposal.  To support transporting the la
waste, a Shipping/Transfer Station, which would be located at the Radioactive Waste Manage
would be constructed.  The INEL would phase out the use of existing onsite treatment and d

3.1.3.3.4 Alternative D (Maximum Treatment, Storage, and Disposal)-Under 

Alternative D (Maximum Treatment, Storage, and Disposal) (Figure 3.1-26), approximately 73
meters (95,000 cubic yards) of low-level waste would be generated during ten years.  In ad
onsite-generated waste, about 770,000 cubic meters (1,000,000 cubic yards) of offsite wast
accepted for treatment and disposal at the INEL.  Under this alternative, the volumes of w
environmental restoration and decontamination and decommissioning would be significantly g
under Alternative B.  Most of these increases would be for low-level waste and INEL indust
because the major effect of these activities would be the removal of structural materials.
increases due to these activities are not included in the estimates for waste management f
All treatment, storage, and disposal would be performed onsite.  The Waste Experimental Re
capacity would be used to incinerate low-level and mixed low-level wastes.  Some low-level
could be stored pending construction and operation of the Idaho Waste Processing Facility.
treatment capacity for many of the waste streams eligible for treatment at the Waste Exper
Facility would be available after 2005 through the operation of the Mixed/Low-Level Waste 
Facility.  For analysis purposes, the Idaho Waste Processing Facility and the Mixed/Low-Le
Treatment Facility were assumed to be located 2.5 miles east of the Radioactive Waste Mana



Complex. 
      Low-level waste would be disposed in the Radioactive Waste Management Complex until 
existing and expanded capacity is filled.  All additional waste would be stored pending op
Mixed/Low-Level Waste Disposal Facility.  This facility would be put into operation in 200
purposes was assumed to be located 2.5 miles east of the Radioactive Waste Management Comp
 
Figure 3.1-25.  Management of low-level waste at the Idaho National Engineering Laboratory
 
Figure 3.1-26.  Management of low-level waste at the Idaho National Engineering Laboratory

3.1.3.3.5 Summary-As shown in Figure 3.1-27, by the year 2005, all low-level waste 

onsite would have been disposed through the activities in all alternatives except Alternat
Treatment, Storage, and Disposal).  All alternatives plan to handle waste generated onsite
(Maximum Treatment, Storage, and Disposal) includes plans for handling of waste received f
well as the onsite waste.  In Alternative D, significant amounts of waste would remain in 
completion of new treatment and disposal facilities onsite.  As soon as these planned faci
operational beyond 2005, they would allow the waste to be handled appropriately.  Alternat
Plan) and D (Maximum Treatment, Storage, and Disposal) include facilities to treat, store,
waste onsite.  Alternative C (Minimum Treatment, Storage, and Disposal) would result in al
transported offsite for treatment, storage, and disposal.  
 
Figure 3.1-27.  Low-level waste volumes at the Idaho National Engineering Laboratory under
Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disposal).  (Ma
volumes are after treatment; therefore, the volumes cannot be summed to before treatment v
------------------------------------------------------------------------------------------
                               MIXED LOW-LEVEL WASTE 
Alternative A: 
  
             - Treat onsite (nonincineration) 
Alternative B: 
  
             - Treat onsite by incineration and nonincineration   
             - Construct and operate facilities to treat waste by incineration and  
               nonincineration 
             - Construct and operate disposal facility 
             - Transport waste offsite for treatment and disposal 
Alternative C: 
             - Transport waste offsite for treatment, storage, and disposal 
Alternative D:  
             - Recieve offsite waste  
             - Treat onsite by incineration and nonincineration  
             - Construct and operate new disposal facilities for onsite incineration 
               and nonincineration treatment  
             - Construct and operate new disposal faciltiy 
             - Transport waste offsite for treatment and disposal  
------------------------------------------------------------------------------------------

3.1.3.4 Mixed Low-Level Waste. 

As identified in Section 2.2.7.1.4, the current management of 
mixed waste is to minimize waste before and during generation, to treat, and to store the 
facilities onsite pending availability of treatment and disposal.  The four alternatives, 
8 and described below, represent various strategies for implementing this process and disp
waste.  The four alternatives focus on different management options (Figure 3.0-1), includ
offsite waste, treatment onsite and offsite, and disposal onsite and offsite.  The mixed l
volumes, treatment rates, and volume reduction effects are documented in Section 4 of Mort
Hendrickson (1995).  In all the alternatives, a Waste Handling Facility would be construct
National Laboratory-West  to provide an accumulation area and storage for less than 90 day
new mixed low-level waste projects are described in Appendix C, Information Supporting the
and Figure 3.1-28 shows their locations. 
 
Table 3.1-8.  Mixed low-level waste:  Summary of proposed management functions and related
Engineering Laboratory (INEL) by alternative.  ,b 



  
Alternative          Generate                         Receive   Store         Treat       
A           Generate waste from                      No        Store non-    Nonincinerati
(No Action) environmental restoration,               offsite   treated waste              
            decontamination and                      waste     pending                    
            decommissioning, and                     received  treatment and              
            operations (15,400 m3)                             treated listed  
                                                               waste pending  
            Improve waste handling                             disposal  
            - Waste Handling Facility  
B           Generate waste from                      No        Store treated Offsite treat
(Ten-Year   environmental restoration,               offsite   listed waste               
Plan)       decontamination and                      waste     pending       Nonincinerati
            decommissioning, and                     received  disposal      - Waste Exper
            operations (16,200 m3)                                              Incinerati
                                                                             - Nonincinera
            Improve waste handling                                           - Plasma Hear
            - Waste Handling Facility                                        Technology De
                                                                             Treatment of 
                                                                             - Sodium Proc
                                                                             - Remote Mixe
                                                                                          
                                                                             Plan for futu
                                                                             - Idaho Waste
C           Generate waste from                      No        Store all wastNo onsite tre
(Minimum    environmental restoration,               offsite   pending                    
Treatment,  decontamination and                      waste     shipment off-              
Storage, anddecommissioning, and                     received  site                       
Disposal)   operations (15,500 m3)                                                        
                                                                                          
            Improve waste handling  
            - Waste Handling Facility  
D           Generate waste from expanded             Receive   Store non-    Nonincinerati
(Maximum    environmental restoration,               149,000   treated waste - Waste Exper
Treatment,  decontamination and                      m3 of     pending       - Nonincinera
Storage, anddecommissioning, and                     waste     treatment, sto- Plasma Hear
Disposal)   operations (16,200 m3)                   from      treated listedTechnology De
                                                     offsite   waste pending Treatment of 
            Improve waste handling                             disposal.     - Sodium Proc
            - Waste Handling Facility                                        - Remote Mixe
                                                                                          
                                                                             Plan for futu
                                                                             - Idaho Waste
                                                                             - Mixed Low-L
                                     
  
a.  Source:  Morton and Hendrickson (1995).  
  
b.  To convert cubic meters to cubic yards, divide by 0.76455. 
 
Figure 3.1-28.  Mixed low-level waste:  Idaho National Engineering Laboratory locations of

3.1.3.4.1 Alternative A (No Action)-In Alternative A (No Action) (Figure 3.1-29), 

existing [1,100 cubic meters (1,440 cubic yards)] and newly generated mixed low-level wast
meters (20,000 cubic yards)] would continue to be stored in existing onsite facilities.  F
Chapter 2, Background, including those on operational standby, would operate.  Onsite, non
treatment (stabilization) would be performed at the Waste Experimental Reduction Facility,
meets the Waste Acceptance Criteria for the Radioactive Waste Management Complex would be 
This alternative would provide for no change in the current handling of mixed waste. 

3.1.3.4.2 Alternative B (Ten-Year Plan)-Existing and newly generated waste of 

approximately 17,300 cubic meters (22,600 cubic yards) would be stored in existing facilit



incineration and nonincineration treatment and offsite treatment, as needed, under Alterna
Plan) (Figure 3.1-30).  Treated waste meeting the Waste Acceptance Criteria for the Radioa
Management Complex would be disposed onsite.  Until disposed, treated and untreated waste 
stored in existing facilities onsite.  By 2005, all waste would have been treated and disp
 
Figure 3.1-29.  Management of mixed low-level waste at the Idaho National Engineering Labo
 
Figure 3.1-30.  Management of mixed low-level waste at the Idaho National Engineering Labo
      To treat and dispose of most of the mixed waste generated from activities identified
Alternative B (Ten-Year Plan), the Waste Experimental Reduction Facility Incineration proc
operate.  The Nonincinerable Mixed Waste Treatment project, to be located in the Waste Eng
Development Facility, would operate small-scale treatment processes.  All mixed waste is a
treated starting in 1996 when the Waste Experimental Reduction Facility and the Waste Engi
Development Facility would be operational.  Waste that can be treated and reused (for exam
be returned for commercial or internal laboratory use after treatment.  In addition, the S
Project and Remote Mixed Waste Treatment Facility, to be located at Argonne National Labor
would treat coolant waste from metal-cooled breeder reactors. 
      All mixed waste that remains after treatment cannot be disposed in the Radioactive W
Management Complex and would be disposed in 2004 when the Mixed/Low-Level Waste Disposal F
would become operational.  For analysis purposes, the planned location for the Mixed/Low-L
Disposal Facility is 2.5 miles east of the existing Radioactive Waste Management Complex.

3.1.3.4.3 Alternative C (Minimum Treatment, Storage, and Disposal)-Existing 

and newly generated waste of approximately 16,600 cubic meters (21,700 cubic yards) would 
existing onsite facilities pending shipment to offsite facilities for treatment, storage, 
Alternative C (Minimum Treatment, Storage, and Disposal) (Figure 3.1-31).  All existing tr
disposal operations would be phased out.  To achieve transport of all waste offsite, a Shi
Station would be constructed at the Radioactive Waste Management Complex. 

3.1.3.4.4 Alternative D (Maximum Treatment, Storage, and Disposal)-Under 

Alternative D (Maximum Treatment, Storage, and Disposal) (Figure 3.1-32), approximately 17
meters (22,600 cubic yards) of existing waste and newly generated waste and approximately 
meters (195,000 cubic yards) of waste received from offsite would be stored in existing an
facilities pending onsite treatment and disposal.  All activities identified in Chapter 2,
continue and would be enhanced during a transition to treating, storing, and disposing all
mixed low-level waste at the INEL site.  
 
Figure 3.1-31.  Management of mixed low-level waste at the Idaho National Engineering Labo
 
Figure 3.1-32.  Management of mixed low-level waste at the Idaho National Engineering Labo
      The ten-year focus for this alternative provides a transition to allow time for plan
constructing facilities.  During this transition phase, offsite treatment facilities would
generated incinerable waste.  Offsite waste would be characterized by the generator and tr
to the commercial incinerator for treatment.  Onsite waste would be incinerated in the Was
Reduction Facility and disposed or stored, as appropriate. 
      Waste generated both onsite and offsite requiring treatment other than incineration 
macroencapsulation or stabilization) would be handled by the nonincinerable mixed waste tr
processes located in the Waste Engineering Development Facility.  Sodium coolant waste fro
cooled breeder reactors would be treated with the Sodium Processing Project and the Remote
Treatment Facility, to be located at Argonne National Laboratory-West.  To minimize the re
offsite commercial treatment, onsite treatment facilities would be planned and constructed
facilities could be commercially or DOE-operated.  
      After treatment, all waste would be transported to the Radioactive Waste Management 
disposal if appropriate, or storage, pending availability of the Mixed/Low-Level Waste Dis
Additional storage might be required before availability of appropriate treatment and disp
storage modules would be procured and constructed as necessary to store mixed low-level wa
compliance with the Resource Conservation and Recovery Act, pending completion of the new 

3.1.3.4.5 Summary-For mixed low-level waste, Alternatives B (Ten-Year Plan) and D 

(Maximum Treatment, Storage, and Disposal) would achieve long-term treatment and disposal 



waste.  Alternative C (Minimum Treatment, Storage, and Disposal) would provide for all INE
transported offsite, negating the requirement for INEL treatment and disposal facilities. 
storage, mixed waste would be stored in noncompliance with the Resource Conservation and R
under Alternative A (No Action).  The waste inventory onsite in 2005 for all alternatives 
3.1-33. 
 
Figure 3.1-33. Mixed low-level waste volumes at the Idaho National Engineering Laboratory 
Treatment, Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disp
of these volumes are after treatment; therefore, the volumes cannot be summed to the befor
volumes.) 
------------------------------------------------------------------------------------------
                               GREATER-THAN-CLASS-C LOW-LEVEL WASTE 
Alternative A: 
  
             - Continue greater-than-Class-C low-level waste management programs  
              
Alternative B:  
             - Recieve sealed sources for recycle or storage  
             - Construct dedicated storage facility  
Alternative C: 
         
             - Discontinue greater-than-Class-C management programs  
Alternative D: 
   
             - Recieve sealed sources for recycle or storage  
             - Construct dedicated storage facility 
------------------------------------------------------------------------------------------

3.1.3.5 Greater-Than-Class-C Low-Level Waste. 

The INEL has been assigned responsibility 
for managing the greater-than-Class-C low-level waste program.  The focus of the program i
the disposition of the greater-than-Class-C sources.  Projections indicate that approximat
sources/devices are held by the U. S. Nuclear Regulatory Commission and Agreement State li
greater-than-Class-C low-level waste volumes, treatment rates, and volume reduction effect
in Section 5 of Morton and Hendrickson (1995).  Under Alternative A (No Action), the curre
Class-C low-level waste management activities would continue. 
      Under Alternative B (Ten-Year Plan), the INEL would receive greater-than-Class-C sou
before determining the final disposition.  The U. S. Nuclear Regulatory Commission has est
acceptance of up to 2,000 sealed sources over a five-year period could be required to ensu
safety.  Nearly all these sealed sources would be received and managed as radioactive mate
recycle and reuse rather than as greater-than-Class-C low-level waste, because of their co
functionality and value.  While the INEL would attempt to recycle these sources to industr
need storage or disposal over the next 30 years.  This would be a baseline rate of 1,000 s
year.  The sources or devices would be unwanted calibration reference sources, instrumenta
radiography sources and devices.  These sources or devices would typically be received as 
containing strontium-90, cesium-137, americium/beryllium, and plutonium/beryllium.  Minor 
other greater-than-Class-C low-level waste types may be accepted for storage on an as-need
      Under Alternative C (Minimum Treatment, Storage, and Disposal), all greater-than-Cla
management activities would be transferred to another site.  Alternatives B (Ten-Year Plan
(Maximum Treatment, Storage, and Disposal) are identical in their receipt and handling of 
Class-C low-level waste.  This waste would be stored in monitored, retrievable casks that 
leaktight, and weather-tight until a disposal facility was developed.  The Greater- Than-C
Low-Level Waste Storage Facility (located at Test Area North, the Test Reactor Area, or a 
location, as indicated on Figure 3.1-34) would provide for consolidated management and sto
greater-than-Class-C low-level-waste at one centralized location under Alternatives B (Ten
(Maximum Treatment, Storage, and Disposal). 
 
Figure 3.1-34.  Greater-than-Class-C and hazardous waste:  Idaho National Engineering Labo
------------------------------------------------------------------------------------------
                               HAZARDOUS WASTE 
Alternative A: 
             - Transport waste offsite for treatment, storage, disposal 
Alternative B: 



             - Transport waste offsite for treatment, storage, disposal  
Alternative C: 
             - Transport waste offsite for treatment, storage, disposal 
Alternative D:  
             - Transport waste offsite for treatment, storage, disposal 
             - Possibly construct onsite treatment, storage and disposal facility 
------------------------------------------------------------------------------------------

3.1.3.6 Hazardous Waste. 

Management practices for hazardous waste at the INEL and 
throughout the DOE complex rely primarily on the private sector, as shown on Figure 3.1-35
from these practices are assumed for any alternative, as shown in Table 3.1-9.  Alternativ
to move toward onsite treatment, storage, and disposal.  The hazardous waste  
 
Figure 3.1-35.  Management of hazardous waste at the Idaho National Engineering Laboratory
Treatment, Storage, and Disposal), and Alternative D (Maximum Treatment, Storage, and Disp
volumes, treatment rates, and volume reduction effects are documented in Section 6 of Mort
Hendrickson (1995). 
      Under all alternatives, a new Waste Handling Facility would be placed in service as 
area for Argonne National Laboratory-West.  This facility and the proposed Hazardous Waste
Storage, and Disposal Facility are described in Appendix C, Information Supporting the Alt
3.1-34 in Section 3.1.3.5 shows their locations. 
      All alternatives except Alternative D (Maximum Treatment, Storage, and Disposal) wou
activities identified in Chapter 2 for handling of hazardous waste generated onsite.  Abou
meters (16,000 cubic yards) would be generated under all alternatives.  The majority of th
generated by the planned environmental restoration activities.   Onsite activities include
and shipment offsite for treatment and disposal of all other hazardous waste for Alternati
B (Ten-Year Plan), and C (Minimum Treatment, Storage, and Disposal).  Under Alternative C 
Treatment, Storage, and Disposal), hazardous waste generated at the INEL could be transpor
DOE site, rather than a commercial facility.  
 
Table 3.1-9.  Hazardous waste:  Summary of proposed management functions and related proje
Laboratory (INEL) by alternative. 
  
Alternative                Store                          Treat                           
A               Store short-term pending offsite         Treat reactives onsite           
(No Action)     shipment                                                                  
                                                                                          
                Stage Waste  
                - Waste Handling Facility  
B               Store short-term pending offsite         Treat reactives onsite           
(Ten-Year Plan) shipment                                 Incineration treatment           
                                                         - Plasma Hearth process (see Sect
                Stage Waste                              3.1.4, Technology Development)  
                - Waste Handling Facility                  
C               Store short-term pending offsite         Treat reactives onsite           
(Minimum        shipment                                                                  
Treatment,        
Storage, and    Stage Waste  
Disposal)       - Waste Handling Facility  
D               Plan future onsite storage               Treat reactives onsite           
(Maximum        - Hazardous Waste Treatment,             Incineration treatment           
Treatment, StoraStorage and Disposal Facility            - Plasma Hearth process (see Sect
and Disposal)                                            3.1.4, Technology Development)  
                Stage Waste                                
                - Waste Handling Facility                Move toward 80 percent onsite tre
                                                           
                                                         Plan future onsite treatment  
                                                         - Hazardous Waste Treatment, Stor
                                                         Disposal Facility  
      Under Alternative D (Maximum Treatment, Storage, and Disposal), current practices wo
continue.  DOE has considered consolidating the treatment of all organic hazardous waste a
locations, such as the INEL.  Organics constitute an estimated 80 percent of all hazardous



the DOE complex.  These plans are not, however, sufficiently firm to be included in Altern
Treatment, Storage, and Disposal).  To implement these plans, a new Hazardous Waste Treatm
and Disposal Facility would be required.  This facility, if constructed, would be operatio
this operational date is shortly after 2005, hazardous waste could be managed differently 
stored) under Alternative D (Maximum Treatment, Storage, and Disposal) than under the othe
alternatives. 
      For all alternatives, all waste would be transported offsite and no inventory of haz
would remain onsite in 2005. 

3.1.3.7 Infrastructure. The infrastructure that exists at the INEL includes a new transportation complex. 

Also, the site-wide sewer system, new electrical system, and new 
life safety system have been upgraded. For the different alternatives, however, 
additional infrastructure projects would be needed.  The INEL industrial waste 
volumes, treatment rates, and volume reduction effects are documented in 
Section 7 of Morton and Hendrickson (1995).  Figure 3.1-36 shows the 
location of the proposed projects. Under all alternatives, previously 
approved infrastructure projects would be completed. 
------------------------------------------------------------------------------------------
                                    INFRASTRUCTURE 
Alternative A: 
  
             - Radiological and Environmental Sciences Laboratory Replacement  
             - Health Physics Insrument Laboratory  
Alternative B: 
             - Radiological and Environmental Sciences Laboratory Replacement  
             - Health Physics Instrument Laboratory  
             - Industrial/Commercial Landfill 
             - Gravel Pit Expansions  
             - Cnetral Facilities Area Clean  
               Laundry and Respirator Facility  
Alternative C: 
             - Radiological and Environmental Sciences Laboratory Replacement  
             - Health Physics Instrument Laboratory 
             - Industrial/Commercial Landfill  
Alternative D:  
             - Radiological and Environmental Sciences Laboratory Replacement  
             - Health Physics Instrument Laboratory  
             - Expanded Industrial/Commercial Landfill 
             - Larger Gravel Pit Expansion project 
             - Central Facilities Area Clean Laundry and Respirator Facility 
------------------------------------------------------------------------------------------
 
Figure 3.1-36.  Infrastructure:  Idaho National Engineering Laboratory locations of projec
      Under Alternative A (No Action), those facilities not scheduled for closure would co
operated; minor maintenance would be performed to maintain their existing status. This eff
correct outstanding environmental citations that may exist against some aspects of facilit
      Under Alternative B (Ten-Year Plan), existing facilities would be upgraded to the ex
to comply with the current State and DOE regulations.  INEL industrial landfill facilities
The gravel pits located at several locations around the INEL site would be expanded.  The 
Respirator Facility, located at the Central Facilities Area, would be evaluated for anothe
      Under Alternative C (Minimum Treatment, Storage, and Disposal), a phase-out plan (ex
those infrastructure activities necessary to support operating reactors, the shipment of s
waste offsite, and continuing high-level waste work) would be developed and implemented.  
project would be a restricted expansion of the INEL industrial landfill to support some co
that are necessary under this alternative. 
      Under Alternative D (Maximum Treatment, Storage, and Disposal), the planned infrastr
projects (landfill and gravel pits) identified for Alternative B (Ten-Year Plan) would be 
of the laundry in the Central Facilities Area would be evaluated.  Construction of new (or
infrastructure support facilities could be necessary, primarily at or near the Radioactive
Complex.  These facilities would consist of new or upgraded offices and the associated sup
the additional people who would be working with the increased waste management activities.

3.1.4 Technology Development 



      Under Alternative A (No Action), only ongoing research, development, demonstration, 
evaluation activities would be permitted.  Tests on waste treatment technologies and calci
sodium-bearing waste treatment technology studies would continue.  Other projects would in
radionuclide sensor development, fissile material detection capability, material control a
tests, and existing environmental analysis methodology development.  Laboratory analyses a
packaging development would also continue.   No new technology development initiatives wou
and existing technology studies would not be expanded.    
      Under Alternative B (Ten-Year Plan), existing technology development and privatizati
would continue and additional activities would be implemented.  Activities discussed under
(No Action) would be expanded.   
      Specific examples of new initiatives include the Calcine Transfer Project Bin Set #1
Hearth Process project; Figure 3.1-37 shows the location of these projects.  The Calcine T
Set #1 would demonstrate methods to retrieve calcine from bin set #1 at the Idaho Chemical
The plasma hearth process is a high-temperature thermal treatment process.  It uses a plas
refractory lined chamber to destroy organics and stabilize the residuals in a nonleaching,
waste form.  Plasma arc technology is used commercially, primarily to produce high purity 
project would adapt this existing technology.  
      The key elements of the plasma hearth process technology are (a) extremely high temp
operation that completely destroys organics while stabilizing inorganics; (b) acceptance o
 
Figure 3.1-37.  Technology development:  Idaho National Engineering Laboratory locations o
range of waste types without pretreatment; (c) treatment of waste without removing it from
generation of separate slag and metallic phases, allowing segregation and possible reuse o
preference of many radionuclides (especially the actinides) and toxic heavy metals to migr
slag phase. 
      Several alternatives are being considered for the safe management of spent nuclear f
from wet or dry canning of the fuel to stabilization by oxidation or vitrification.  The b
particular instance depends on the type of fuel and its current condition.  DOE has adopte
engineering methodology to plan the development of technologies and facility resources to 
effective management of spent nuclear fuel.  Systems engineering provides a formal structu
ensure that all factors and necessary interfaces are identified and satisfied, and that te
and constraints and stakeholder values are accommodated in decisions related to the manage
nuclear fuel.  In addition to identifying and integrating fuel management requirements, th
engineering process implements a formal method for selecting the best technologies for sta
conditioning, packaging, transporting, and storing the spent nuclear fuel. 
      Under Alternative C (Minimum Treatment, Storage, and Disposal), technology developme
for high-level and hazardous waste treatment would continue.  Technology development and p
activities for other wastes and spent nuclear fuel, however, would be phased out.  Similar
initiatives for transuranic, low-level, and mixed low-level wastes would be discontinued. 
development activities would be limited.  These limited new initiatives would include acti
waste generation or to improve the treatment of those wastes and materials treated, stored
INEL site.   
      Technology development activities proposed under Alternative D (Maximum Treatment, S
and Disposal) would be similar to those activities in Alternative B (Ten-Year Plan).   

3.2 Alternatives Eliminated from Detailed Analysis 

      This section describes alternatives that were considered and subsequently eliminated
analysis.  On the basis of scientific and engineering judgment, detailed analysis of these
considered unnecessary. 

3.2.1 Relocate All Idaho National Engineering Laboratory Site Activities to Another Site 

      This alternative was examined to evaluate relocating facilities and activities assoc
specific emphases of the INEL mission. 
      DOE is considering a full range of reasonable alternatives for managing spent nuclea
alternatives at the INEL site that would involve the transport, receipt, processing, and s
fuel at sites other than the INEL.  The relocation of all spent nuclear fuel activities fr
evaluated in Volume 1 of this EIS and is also considered under Alternative C (Minimum Trea
and Disposal) of Volume 2.  However, total relocation of all spent nuclear fuel activities
accomplished completely at the INEL during the ten-year timeframe analyzed in detail in Vo
because many of the facilities required to handle INEL spent nuclear fuel would not be ava
the ten-year period. 



      Relocating waste management facilities to another site, however, would require trans
in storage, from ongoing INEL projects (most of which is industrial waste), and from envir
restoration to another site.  This alternative is not feasible because neither liquid nor 
can be transported without further treatment and some transuranic waste would require mini
before transport.  Minimal facilities would be required onsite for transporting other wast
other programs continue onsite.  Alternative C (Minimum Treatment, Storage, and Disposal) 
minimum treatment, storage, and disposal facilities and activities.  This alternative has 
detailed analysis. 

3.2.2 Restore the Idaho National Engineering Laboratory Site 

      The alternative of restoring the INEL site to pristine conditions was evaluated usin
engineering judgment.  This alternative represents an approach requiring intensive remedia
decontamination, removal of buildings, and restoration of disturbed areas.  Restoration of
special end land uses, such as the following: 
      -     To provide public access to productive land for agriculture, animal husbandry,
            housing development.  Restoring the currently used portion (8 percent) of the 
            pristine conditions would be impractical due to cost.  However, the undisturbe
            percent) of the site would be available for these land uses. 
             
      -     To extend and preserve a unique or very limited land resource; for example, pr
            grasslands of the Northern Great Plains.  The areas in use on the INEL site do
            a limited or unique land resource in the area.   
             
      -     To recreate or preserve an aesthetically pleasing landform or landscape.  The 
            portion of the INEL site is small compared with the entire site area and this 
            include any unusual aesthetic features. 
             
       For whatever cost, this option would not significantly contribute to existing land 
end land uses cited.  Only about 8 percent of the 230,000-hectare (890-square-mile) site i
facilities, including highways.  The industrial development at the INEL site occupies only
the total land area of the site. In addition, lava beds that have already been disturbed c
pristine conditions.  Eliminating existing public highways is not likely to be acceptable 
this alternative has been eliminated from detailed analysis. 

3.2.3 No Cleanup or Controls 

      Leaving the surplused facilities and identified remediation sites without cleanup or
controls would not only violate the Federal Facility Agreement and Consent Order and Compr
Environmental Response, Compensation, and Liability Act and DOE commitments to the public 
Idaho, but could also pose a threat to the environment and to workers (and possibly the pu
site access controls and the presence of contaminated areas of soil and industrial facilit
potential for exposure to hazardous materials and for accidents. Thus, this alternative ha
from detailed analysis.   

3.3 Comparison of Impacts 

      This section compares the potential environmental consequences of implementing each 
alternatives described in Section 3.1, Description of Alternatives.  Each alternative cons
actions that would support a particular direction for environmental restoration, waste man
nuclear fuel programs at the INEL over the next ten years.  This brief comparison of impac
help decisionmakers and the public understand the potential environmental consequences of 
each of the alternatives at the INEL.  In its Record of Decision, DOE may also choose to c
and activities from more than one alternative. 
      The following discussion is based on the detailed information presented in Chapter 5
Consequences.  The environmental impact analyses are designed to produce a reasonable proj
upper bound for potential environmental consequences.  This requires the use of appropriat
assumptions and analytical approaches.  Further discussion of the level of conservatism an
uncertainty in these analyses is presented in Chapter 5.  Also, Table 3.3-1 summarizes the
of each alternative for the various environmental disciplines and lists proposed measures 
eliminate these impacts. 



3.3.1 Land Use 

      In terms of land use (Section 5.2), implementing each of the alternatives would dist
amounts of acreage-40 acres for Alternative A (No Action), 823 acres for Alternative B (Te
approximately 355 acres for Alternative C (Minimum Treatment, Storage, and Disposal), and 
1,339 acres for Alternative D (Maximum Treatment, Storage, and Disposal).  Some of this ac
previously disturbed by INEL site activities (88 percent for Alternative A, 30 percent for
percent for Alternative C, and 21 percent for Alternative D).  The remaining acreage is op
(Calculations of acreage disturbed by proposed projects are based on individual project da
2, Appendix C.)  Regardless of the alternative, the total amount of acreage that would be 
represent less than one percent of all land within the INEL site boundary. 
      Proposed activities at the INEL site would be consistent with existing DOE plans for
operations, environmental restoration, and waste management and would be similar to uses 
 
Table 3.3-1.  Comparison of projected environmental consequences at the Idaho National Eng
                                                                                          
                Alternative A                                      Alternative B          
Discipline      (No Action)                                        (Ten-Year Plan)        
Land usea       About 40 total acres would be disturbed; 5         About 823 total acres w
                acres newly dis-                                   acres new-             
                turbed. Consistent with                            ly disturbed. Consisten
                existing DOE plans and policies. No effect         DOE plans and policies.
                on surrounding land uses or local plans.           surrounding land uses o
                Minimal im-                                        impacts expected.      
                pacts ex-                                                                 
                pected.                                            Mitigations: None propo
                  
                Mitigations: None proposed.  
Socio-          Decrease of 1,280 direct and secondary             Increase of 1,280 direc
economicsa      jobs by 2004. Corresponding population             2004.  Corresponding po
                decrease of 1,660.  No impact on                   640.  No impact on comm
                community services or public finance.              public finance.        
                                                                                          
                Mitigations: None pro-                             Mitigations: None pro-
                posed.                                             posed.                 
                                                                                          
Cultural        About 40 acres, 6 structures, no known             Similar to Alternative 
resourcesa      sites affected by ground disturbance,              acres, 70 structures, 2
                structural modifications, and so forth.            Requires additional sur
                Requires additional survey for cul-                vey.                   
                tural and                                                                 
                paleon-                                            Mitigations: Similar to
                tological resour-                                                         
                ces.  Impacts due to                                                      
                alteration of setting unlikely.    
                  
                Mitigations: Specific mitigation measures  
                (for example, data recovery, rehabilitation)  
                determined through consultation with  
                State Historic Preservation Office and  
                Native American groups.     
Aesthetic and   No impacts from new construction or                Same as Alternative A f
scenic resourcesmodification of structures.  Potential             modification of structu
                visibility degradation at Craters of the           for visibility degradat
                Moon Class I Wilderness Area with air                                     
                emissions.                                         Mitigations:  Same as A
                                                                   controls may be require
                Mitigations: Potential visual impacts              to reduce oxides of nit
                would be further defined and resolved  
                during the permitting process before  
                projects could proceed.  Mitigation may  
                include emission control equipment,  
                relocation of projects, or both.  Use of  
                standard construction practices to  



                minimize erosion and dust.  
Geology         Removal of 158,000 cubic meters of                 Similar to Alternative 
                aggre-                                             392,000 cubic meters of
                -                                                                         
                gate from onsite gravel and borrow                 Mitigations:  Same as A
                pits.  Potentially increased erosion.                                     
                Consumption of fossil fuels and other earth  
                resources.   
                  
                Mitigations:  Possible measures to control  
                localized erosion include minimizing  
                surface disturbance and fugitive dust.  
Air resources   Radiological emissions similar in type to          Impacts similar to, but
                those currently experienced; impacts well          Alternative A.         
                below acceptable levels, and a very small                                 
                percentage of the natural background dose.         Mitigations:  Same as A
                Criteria pollutant impacts and toxic               addition of best availa
                pollutant increments within acceptable             control mercury emissio
                levels.  Localized dust from construction  
                and decontamination and  
                decommissioning activities.  Potential  
                visual impacts discussed under aesthetics  
                and scenic resources in this table.    
                  
                Mitigations:  Use of controls on  
                radiological emissions sources.  Best  
                available control technology required to  
                reduce emissions of nitrogen dioxide and  
                sulfur dioxide.  Standard control measures  
                to reduce fugitive dust generation during  
                construction activities.    
Water resources Water use or effluent discharge would              Same as Alternative A, 
                have little effect on the quality or quantity      with-                  
                of surface and subsurface waters.                  draw-                  
                Groundwater withdrawal would increase              al would increase by 29
                by 106,900 cubic meters over normal                meters.                
                annual INEL withdrawal of 7.4 million                                     
                cubic meters.                                      Mitigations: Same as Al
                                                                     
                Mitigations:  Implementation of pollution  
                prevention plans and best management  
                practices to reduce future pollution.   
Ecologya        Disturbance to 40 acres of habitat.  Direct        Similar to Alternative 
                mortality of some displaced animals.  No           823 acres of habitat. N
                habitat fragment-                                  revegetation.  Potentia
                ation.  Potential establish-                       collisions is up to 6 t
                                                                   100 percent rail shipme
                ment of non-native species.  No or limited         Potential habitat fragm
                effects from increased vehi-                       exposure of biota to el
                cle traffic,                                       levels possible during 
                lights, noise, human pre-                            
                sence, air                                         active uptake in plants
                emissions, etc.  Increased potential for           decrease after clean- 
                train/wildlife collisions.  Potential long-        up.  
                term exposure of biota to unrem-                     
                ediated                                            Mitigations:  Similar t
                wastes.  No effects to sensitive or protected  
                species, jurisdictional wetlands, or critical  
                habitats.  
                  
                Mitigations:  Preactivity surveys,  
                consultation with U.S. Fish and Wildlife  
                Service, and, if necessary, project  
                modification to ensure no adverse effect on  
                species with special protective status.   



                Identification and, if necessary, avoidance  
                of jurisdictional wetlands.  Use of various  
                measures to minimize ground disturbance,  
                reduce animal mortality by vehicles, and  
                minimize exposure and uptake of  
                radionuclides during remediation.  
Noise           Noise levels of new projects and activities        Same as Alternative A. 
                similar to ex-                                                            
                isting noise levels. No adverse                    Mitigations:  None prop
                im-                                                  
                pact ex- 
                pected.   
                  
                Mitigations:  None proposed.  
Traffic and     Incident-free waste (truck): 0.081 latent          Incident-free waste (tr
transportation  cancer fatalities. Nonradiological risk of         cancer fatalities.  Non
                fatality:  0.019.                                  fatality:  0.14.       
                Incident-free spent nuclear fuel                   Incident-free spent nuc
                (truck): Differs by subalternative and             Differs by subalternati
                degree of examination:  0.0022 latent              cancer fatalities.  Non
                cancer fatalities.  Nonradiological risk of        fatality:  0.045 to 0.0
                fatality:  0.059.                                  Offsite accident risk f
                Offsite accident risk for waste (truck):1          Differs by waste type. 
                Differs by waste type. Highest risk for            level waste transport b
                low-level waste transport by truck.                0.0029 latent cancer fa
                Accident risk:  0.0028 latent cancer               risk of fatality: 2.0. 
                fatalities.   Nonradiological risk of fatality:    Offsite accident risk f
                0.30.                                              (truck): Differs by sub
                Offsite accident risk for spent nuclear            risk:  0.0011 latent ca
                fuel (truck): Differs by subalternative.           Nonradiological risk of
                Accident risk:  4.1 x 10-6 latent cancer                                  
                fatalities.  Nonradiological risk of fatality:     Mitigations: Same as Al
                0.047.                                                                    
                                                                                          
                Mitigations:  Choose truck routes using                                   
                U.S. Department of Transportation (DOT)                                   
                guidelines; use of approved shipment                                      
                containers; abide by DOT requirements;                                    
                use U.S. Environmental Protection Agency  
                protective action guidelines.  
Health and      Estimated excess cancers and other health          Same as Alternative A. 
safety          effects, illnesses and injuries are expected                              
                to be less than current levels each year of        Mitigations: Same as Al
                site operation.  
                  
                Mitigations: Best management practices.   
                Occupational and radiological safety  
                programs.  
INEL services   Estimated annual increases above current           Estimated annual increa
                levels: 20,000 megawatt-hours electricity;         levels: 95,200 megawatt
                106,900 cubic meters water; 3.8 million            cubic meters water; 7.2
                liters wastewater discharge; 2.5 million           wastewater discharge; 9
                liters fossil fuel. No adverse impact              fuel.  Possibly expande
                expected.                                          security, and emergency
                                                                   impact ex-             
                Mitigations:  Energy and water                     pected.                
                conservation management practices,                                        
                materials recycling.                               Mitigations:  Similar t
                                                                                          
                                                                                          
                                                                                          
                                                                                          
Accidents       Probability of a fuel handling accident: 1         Probability of a fuel h
                in 100 each year, resulting in a 2.0 y 10-3        each year, resulting in
                rem dose, and a 1.0 y 10-8 risk of fatal           and a 4.8 y 10-8 risk o



                cancer to the maximally exposed                    maximally exposed indiv
                individual. Probability of a chain reaction        fire at the Waste Exper
                accident at the Idaho Chemical Processing          Facility unit:  1 in 50
                Plant: 1 in 1,000 each year, resulting in a        0.0028 rem dose, and a 
                0.001 rem dose, and a 5.0 y 10-10 risk of          cancer to the maximally
                fatal cancer to the maximally exposed              Risks from accidents ar
                individual. Probability of fire at the Waste       DOE safety goal.       
                Experimental Reduction Facility unit: 1 in                                
                1000 each year, resulting in a 0.0028 rem          Mitigations:  Similar t
                dose, and a 1.4 y 10-9 risk of fatal cancer                               
                to the maximally exposed individual.                                      
                Risks from accidents are low and well                                     
                within DOE safety goal.                                                   
                                                                                          
                Mitigations:  Emergency planning  
                preparedness and response programs.  
a.  Numbers for these sections have been rounded.  Exact numbers may be found in Sections 
Environmental Impact Statement. 
in existing developed areas on the INEL site (see Section 4.2).  None of the alternatives 
existing land use policies for the INEL site, existing uses of lands bordering the INEL si
plans. 
      Minimal impact to land use would be anticipated for any of the alternatives, and no 
measures are proposed. 

3.3.2 Socioeconomics 

      In evaluating socioeconomic impacts (Section 5.3), each of the four alternatives was
comparing projected changes in employment, earnings, population, housing, community servic
finance with 1995 baseline conditions.  This analysis was based on the expected changes in
population that would occur under each alternative.  It is projected that after 1995, base
the INEL would decline over the course of the ten-year study period.  Therefore, to determ
changes in employment and population from 1995 to 2005, changes caused by each alternative
combined with the projected baseline changes. 
      None of the alternatives would result in greater employment and population in the re
by 2005 than in 1995.  However, when compared to projected baseline employment declines, e
increases associated with Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage
Disposal) would partially offset projected baseline employment declines in every year of t
Conversely, employment decreases associated with Alternatives A (No Action) and C (Minimum
Storage, and Disposal) would significantly add to projected baseline employment declines a
All four alternatives would generate initial increases in employment, due primarily to con
      Implementation of Alternative A (No Action) would result in an employment decrease o
approximately 1,280 jobs by 2004, with a corresponding population decrease of approximatel
persons.  Implementation of Alternative B (Ten-Year Plan) would result in an employment in
approximately 1,280 jobs by 2004, with a corresponding population increase of approximatel
Implementation of Alternative C (Minimum Treatment, Storage, and Disposal) would result in
employment decrease of approximately 830 jobs by 2004, with a corresponding population dec
approximately 1,470 persons.  Implementation of Alternative D (Maximum Treatment, Storage,
Disposal) would result in an employment increase of approximately 2,080 jobs by 2004, with
corresponding population increase of approximately 970 persons.   
      All four alternatives would, when added to the declining employment baseline, result
employment and population decreases.  Alternative A (No Action) would result in cumulative
employment and population of approximately 4,810 and 6,220, respectively.  Alternative B (
would result in cumulative decreases in employment and population of approximately 2,250 a
respectively.  Alternative C (Minimum Treatment, Storage, and Disposal) would result in cu
decreases in employment and population of approximately 4,350 and 6,030, respectively.  Al
(Maximum Treatment, Storage, and Disposal) would result in cumulative decreases in employm
population of approximately 1,450 and 3,590, respectively. 
      Under all alternatives, estimated employment and population changes would not be exp
sufficient to generate discernible impacts to the economic resources of the region.  There
measures would be required.  

3.3.3 Cultural Resources 



      As discussed in Section 5.4, potential direct impacts to cultural resources at the I
caused primarily by ground disturbance from construction activities, vandalism, modificati
significant structures, or changes in the environmental setting.    
      Alternative A (No Action) would disturb 40 acres, at least 6 potentially significant
known archaeological sites; Alternative B (Ten-Year Plan) would affect 823 acres, 70 struc
known sites; Alternative C (Minimum Treatment, Storage, and Disposal) would affect approxi
acres, 11 structures, and no known archaeological sites; and Alternative D (Maximum Treatm
and Disposal) would disturb approximately 1,339 acres, 70 structures, and 22 known sites. 
of the land that would be disturbed under the alternatives has undergone intensive survey 
resources (Alternative A, 18 percent; Alternative B, 9 percent; Alternative C, 15 percent;
percent).  In the unsurveyed areas, undiscovered archaeological, traditional Native Americ
paleontological resources may exist and could potentially be adversely impacted.  Therefor
the alternatives, a cultural resource or paleontological survey would be required.  
      Except for Alternative D (Maximum Treatment, Storage, and Disposal), none of the alt
would be likely to adversely affect the environmental setting of potentially significant c
      Under the regulations of the National Historic Preservation Act, impacts to signific
resources that would otherwise be found to be adverse may be reduced by appropriate scient
research or by rehabilitating buildings and structures.  The Shoshone-Bannock Tribe would 
during planning and while implementing actions potentially affecting traditional cultural 

3.3.4 Aesthetic and Scenic Resources 

      No adverse impacts to aesthetic and scenic resources at the INEL would be expected f
construction or modification of structures associated with any of the four alternatives.  
likely be located within or near existing facility areas and at least 0.5 mile (0.8 kilome
highways.  In all instances, new facilities would resemble existing facilities and would n
character of the INEL site.   
      Very conservative modeling has indicated that the potential exists for visual impact
of the Moon Class I Wilderness Area.  Potential visual impacts could be averted by relocat
by using combustion control equipment to limit nitrogen dioxide emissions.  These impacts 
defined and resolved during the permitting process.  Standard construction practices would
minimize erosion and dust. 

3.3.5 Geology 

      Implementing any one of the four alternatives would result in minor, localized impac
resources.  The impacts would be caused by excavating and grading at new construction site
excavating aggregate material to construct new facilities.  Estimates for the required agg
158,000 cubic meters for Alternative A (No Action) to 1.8 million cubic meters for Alterna
Treatment, Storage, and Disposal).  A secondary impact to geology would be the potential f
erosion.  Indirect impacts to geologic resources would include the consumption of fossil f
other earth resources. 
      The potential for soil erosion would be mitigated by using construction practices de
storm runoff and slope stability.   No other mitigation measures are proposed.    

3.3.6 Air Resources 

      Estimates of the type and amount of airborne radionuclide emissions (Section 5.7) li
from the various alternatives indicate that in all four cases the types of emissions from 
would be similar to those emitted by current INEL site operations, but that the quantities
substantially depending on the waste management option.  These releases would occur primar
stacks or vents, although some fugitive emissions could also occur.  In all cases, doses w
applicable standards and a very small percentage of the natural background dose.    
   
      Nonradiological pollutants include criteria pollutants and toxic (hazardous) air pol
from stacks, vents, and fugitive sources.  For criteria pollutant emissions, the predicted
concentrations in ambient air at INEL site boundary locations, along public roads, and at 
Wilderness Area would be below the State and National Ambient Air Quality Standards for al
Concentrations of toxic air pollutants at offsite and public road locations are predicted 
State of Idaho incremental standards for all alternatives.  In all instances, predicted on
toxic air pollutants from the alternatives are below occupational exposure limits establis
Conference of Governmental Industrial Hygienists and Occupational Safety and Health Admini
      The alternatives were evaluated to determine if predicted emissions would exceed est



standards for the potential for ozone formation, Prevention of Significant Deterioration i
consumption, degradation of visibility at Craters of the Moon Wilderness Area, stratospher
depletion, acidic deposition, and global warming.  The following conclusions were reached:
      -     For all alternatives, emissions of volatile organic compounds would be expecte
            small effect on ozone formation.   
             
      -     Prevention of Significant Deterioration regulations state that a proposed majo
            together with the sum of other major projects in the same impact area, may not
            an increase in attainment pollutants above an allowable increment.  The maximu
            increment consumption has been assessed for each alternative and found not to 
            percent of the allowable increment for 3-hour sulfur dioxide, and lesser amoun
            averaging times and pollutants.  In Class II areas, the maximum increment cons
            would be 50 percent of the 24-hour increment for respirable particulates. 
             
      -     Conservative visibility screen analysis indicated that a potential for visual 
            Craters of the Moon Wilderness Area for all alternatives, due primarily to nit
            emissions.  These impacts would be further defined and resolved during the per
            process.  Project relocation, emission controls, or both would be required if 
            modeling still predicts visibility impact.  Emission controls may, in fact, be
            regulations, even if visibility degradation criteria are not exceeded. 
             
      -     While none of the alternatives would involve production or use of ozone-deplet
            substances, each alternative could potentially release certain chemicals assoc
            depletion of the ozone layer, primarily from environmental remediation activit
            releases would be extremely small compared with global loadings and can be con
            have small effects. 
             
      -     Emissions of sulfur and nitrogen compounds would not be expected to contribute
            significantly to acidity levels in precipitation either in the region or over 
             
      -     Emissions of greenhouse gases (carbon dioxide, methane, nitrous oxides, and 
            chlorofluorocarbons) from alternatives would be exceedingly small on a global 
            would not have any detectable effect on global warming. 
               
      The alternatives would be expected to provide only a small increase in vehicular-ind
impacts.  Construction of projects associated with each of the proposed alternatives would
result in exceeding the ambient air quality standards for respirable particulate matter or
particulates at the INEL site boundary, although short-term localized exceedances along on
could occur. 
      For Alternatives B (Ten-Year Plan), C (Minimum Treatment, Storage, and Disposal), an
(Maximum Treatment, Storage, and Disposal), air pollutant control equipment, administrativ
changes in raw material feed, or design changes would likely be required on specific proje
emissions of nitrogen dioxide, sulfur dioxide, and mercury to levels that are considered b
technology.  Similar levels of control would be required in sources of sulfur dioxide and 
under Alternative A (No Action). 

3.3.7 Water Resources 

      Each alternative was evaluated with respect to its potential impacts on water qualit
and subsurface water) and water use (Section 5.8).  Computer modeling of contaminant trans
unsaturated and saturated zones shows that existing contaminant plumes do not have discern
regional groundwater quality and that no contaminants are presently migrating or likely to
concentrations above U.S. Environmental Protection Agency drinking water standards. 
      None of the environmental restoration or waste management projects would intentional
hazardous or radioactive liquid effluents above established standards to subsurface and su
Implementation of pollution prevention plans and best management practices would further r
possibility of future pollution.  Therefore, no discernible impacts on regional water qual
for any of the alternatives.   
      Estimated groundwater withdrawal would increase over the normal annual groundwater w
of 7.4 million cubic meters for all alternatives.  The increases would range from 106,900 
million gallons) for Alternative A (No Action) to 298,600 cubic meters (79 million gallons
(Ten-Year Plan).  These increases in usage would be within INEL's consumptive use water ri
cubic meters (11.4 billion gallons) per year.  The maximum increase in water usage would b
one additional irrigation pump operating for 8 days a year.  No adverse impact on water us



anticipated.   

3.3.8 Ecology 

      Potential ecological effects for all alternatives would vary in scale, depending on 
locations of proposed activities (Section 5.9).  The primary effect would be loss or alter
would be sagebrush-steppe or previously disturbed habitat.  Other potential effects would 
mortality caused by land clearing, facility removal, or vehicular traffic; displacement of
in habitat use by animals due to human presence nearby; and exposure to radionuclides, haz
contaminants, and wastes.  Habitat fragmentation would be a potential impact in all cases 
A (No Action).   
      Federal protected and candidate species and State-sensitive species would probably n
by implementing any alternative.  No critical habitat for protected species has been desig
site; therefore, no effects would occur.  Jurisdictional wetlands and aquatic resources wo
affected under any of the alternatives. 
      Activities under Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment
and Disposal), and D (Maximum Treatment, Storage, and Disposal) would result in similar ty
term and long-term ecological impacts, although the size and location of impacted areas wo
Potential short-term impacts from the alternatives include loss of plant productivity, loc
loss, and the potential establishment of nonnative plants on the acreage that would be dis
term net loss of land productivity would result from constructing and operating new facili
landfill, and excavating sand and gravel.  For all alternatives except Alternative A, reve
plants and grasses on disturbed land would lessen the long-term net loss of potential habi
sites and facilities would lower long-term radionuclide exposure and uptake by plants and 
in the short-term, remediation may increase exposure and uptake by plants and animals comp
current levels.  For Alternatives B, C, and D, potential long-term exposure and uptake wou
compared with Alternative A as additional sites and facilities would be remediated. 
      For all alternatives, preactivity surveys for sensitive and protected species and ha
of jurisdictional wetlands, and consultation with appropriate agencies may be required.  N
would be explicitly identified, based on the results of the surveys and consultations. 

3.3.9 Noise 

      As discussed in Section 5.10, noise impacts at INEL for each alternative would come 
generated during the transportation of personnel and materials to and from the INEL site a
communities.  These noises would largely be a function of the size of the workforce and wo
the use of buses.  
       
      Because the overall operations workforce stationed at the INEL site would be expecte
during the ten-year study period for all alternatives (see Section 5.3, Socioeconomics), t
resulting from INEL site bus transportation would be expected to decrease slightly. 
      No adverse noise impacts would be anticipated, and no mitigation measures would be r

3.3.10 Traffic and Transportation 

      The increased traffic and transportation near the INEL caused by activities associat
the alternatives would be within the capacity of the current road system and would cause m
(see Section 5.11). 
    
      The risks of health effects from transporting radiological and nonradiological mater
calculated considering both incident-free conditions and accident scenarios.  For offsite 
transportation of radioactive waste and spent nuclear fuel, about three latent cancer fata
to result from all alternatives for both occupational and general population exposures.  L
nonradiological fatality was estimated for all alternatives for members of the public. 
      The potential impacts from onsite transportation accidents involving spent nuclear f
waste were evaluated for the alternatives by assessing bounding accident scenarios.  The b
scenarios are extremely unlikely events with likelihoods ranging from once in 26,000 years
million years.  For the bounding onsite spent nuclear fuel transportation accident, the fa
population within 80 kilometers (50 miles) would be on the order of one in a million years
population zone and about one in 90,000 years for a suburban population zone.  For the bou
radioactive waste transportation accident, the fatal cancer risk for the population within
miles) would be on the order of one in 500 million years for a rural population zone and a
million years for a suburban population zone. 



      The potential impacts from offsite transportation accidents involving spent nuclear 
radioactive waste were evaluated by calculating the probabilities and consequences from a 
unlikely accidents.  The resulting estimates of accident risk were used to compare relativ
impacts among the alternatives, as shown in Table 3.3-1.  For spent nuclear fuel, the radi
transportation accidents would be highest for Alternative C (Minimum Treatment, Storage, a
would be minimized by Alternative A (No Action).  For radioactive waste, radiological risk
transportation accidents would be highest for Alternative B (Ten-Year Plan) and the minimu
occur under Alternative C.   
      In addition to radiological risks associated with the accidental release of radioact
accidents also pose nonradiological risks, such as risk of fatality from the physical impa
accident.  As shown in Section 5.11, the risk of fatalities from vehicle impacts would be 
10,000 times higher than the risk of fatal cancers from accidental release of radioactivit
perspective, the nonradiological risk from transportation accidents would be highest for A
(Maximum Treatment, Storage, and Disposal) and would be minimized by Alternative A (No Act
      The potential impacts from offsite transportation accidents involving nonradiologica
materials and wastes would be bounded by accidents associated with shipments of bulk chemi
bounding accident would be a release of nitric acid from a tanker truck and has a likeliho
in 2,000 years to once in 200,000 years.  The accident would be most likely to occur in a 
zone with neutral weather conditions and one person might be exposed to potentially life-t
concentrations of nitric acid in the air.  The most unlikely accident would occur in an ur
under stable weather conditions and could potentially expose over 3,000 persons to life-th
concentrations. 
      The impacts to the regional traffic system around the INEL would be minimal for all 
      Impacts of transportation could be mitigated in a number of ways, including choosing
routes using U.S. Department of Transportation routing guidelines and using approved shipm
   

3.3.11 Health and Safety 

      Under all the alternatives, the activities to be performed by workers and their asso
hazards would be similar to those for current INEL activities.  Conservative estimates of 
public health and safety were made for all alternatives for both radiological and nonradio
Implementing any of the alternatives would result in a small potential for additional fata
population within 80 kilometers (50 miles) of the INEL site due to radiological exposures.
additional fatal cancers would range from about 0.002 for Alternatives A (No Action) and C
Treatment, Storage, and Disposal) to about 0.05 for Alternative D (Maximum Treatment, Stor
Disposal).  Risk of fatal cancer to the maximally exposed worker would range from one in a
(Alternatives A and C) to one in about 400,000 (Alternative D).  The risk of fatal cancer 
exposed offsite individual would range from one in about 1,400,000 (Alternative A) to one 
(Alternative D).  
      Again, using conservative modeling methods and assumptions, exposure to nonradiologi
substances would not be expected to result in adverse health effects for onsite workers, a
contributions in Alternative D (Maximum Treatment, Storage, and Disposal) would represent 
increase (about 0.1 percent) over the baseline.  At the INEL site boundary and public road
effects from exposure to mercury and hydrochloric acid cannot be completely ruled out unde
(Ten-Year Plan) and D.  The lifetime cancer risk from offsite concentrations of carcinogen
was assessed for offsite individuals at areas predicted to have the highest estimated carc
concentrations.  This risk would be approximately one in 500,000 for all alternatives.  
       Work place hazards would be reduced by the occupational and radiological safety pro
regulatory standards currently in place.  Collective radiation doses, resulting health eff
nonradiological health effects would be expected to be less than current levels for all al
the expected decline in total employment at the INEL.  

3.3.12 Idaho National Engineering Laboratory Services 

      The consumption of electrical energy and fossil-based fuels, the withdrawal of water
discharge of wastewater at the INEL site would be greatest under Alternative D (Maximum Tr
Storage, and Disposal).  Under all alternatives, impacts from new facility construction an
utility usage would be expected to be minor.  The expected increases in fossil fuel usage 
INEL site supply capability.  Increases in INEL fire, security, and emergency services mig
Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal). 
       
      The INEL facilities within the City of Idaho Falls would not be expected to expand u



alternatives.  Therefore, city services and natural gas supplies would not be impacted by 
any of the alternatives. 

3.3.13 Facility Accidents 

      The potential accidents that could occur at INEL facilities during implementation of
would be expected to be similar to those that have occurred in the past.  Additional accid
as fire, human error, sabotage, and natural phenomena, were identified and analyzed for po
human health and the environment.  The maximum reasonably foreseeable accident scenarios w
reflect the waste types, hazardous materials, and decontamination and decommissioning acti
to every alternative. 
      For Alternative A (No Action), limited potential would exist for a fuel handling acc
of occurrence of one in 100 each year).  Limited potential exists for calcined waste dispe
Chemical Processing Plant (likelihood of occurrence of one in 100,000 each year).  These a
produce a one in 100 million risk of fatal cancer per year for a person who receives the m
exposure while standing at the INEL site boundary.  Limited potential (likelihood of occur
1,000 each year) would exist for a fire at the Waste Experimental Reduction Facility or th
Waste Management Complex.  Fires at these facilities could release mixed low-level or low-
waste to the environment; however, the risk of fatal cancer would be less than cited above
      Using the same maximum reasonably foreseeable accident scenarios for Alternative B (
Plan), there would be an increased potential (one in 21 each year) for a fuel handling acc
construction activities and the receipt of additional offsite spent nuclear fuel shipments
Alternative A (No Action), the risk of fatal cancer per year for the maximally exposed ind
the INEL site boundary would be small (one in 21 million).  The risk of fire at the Radioa
Management Complex or the Waste Experimental Reduction Facility would increase by a factor
Alternative A because of projected waste-handling activities.  The risks of fatal cancer p
these accidents would be one in 300 million.   
      For Alternative C (Minimum Treatment, Storage, and Disposal), there would be limited
(likelihood of occurrence of one in 12 per year) for a fuel handling accident due to incre
activities.  The chance of a fire at the Waste Experimental Reduction Facility would be on
the increased handling necessary to package and transport mixed low-level and low-level wa
INEL site.  Like Alternatives A (No Action) and B (Ten-Year Plan), the corresponding risk 
year would be small for the maximally exposed individual at the site boundary.     
      The potential for accidents under Alternative D (Maximum Treatment, Storage, and Dis
be greater than under the other alternatives because of the receipt of additional offsite 
relatively long-cooled spent nuclear fuel, and spent nuclear fuel processing for ultimate 
additional handling needed to receive and store spent nuclear fuel would be approximately 
Alternative A (No Action).  Although the frequency of potential fuel handling accidents wo
under other alternatives, the consequences would not.  Likewise, the consequences would be
the same for an accidental fire involving mixed low-level and low-level waste.  The risk o
expected to be more than ten-fold greater than under Alternative A due to the receipt of D
waste for treatment, storage, and disposal. 
      For all alternatives, the risk of accidents would be low and well within DOE safety 

3.3.14 Conclusion 

      The four alternatives present different approaches to organizing environmental resto
nuclear fuel, and waste management activities at the INEL over the next ten years.  Each a
some continuity for existing facilities and activities.  Implementing each alternative, ho
different environmental consequences. 
      For the various disciplines, these impacts may be major or minor, direct or indirect
beneficial, long-term or short-term.  For example, one difference among the alternatives w
of remediation at the INEL site, which would have implications for environmental consequen
the alternatives except Alternative A (No Action), contaminated areas would be cleaned up 
with agreements outlined in the Federal Facility Agreement and Consent Order.  The land wo
available for reuse, reducing the potential long-term risks of contamination to human heal
environment.  Implementing Alternative A (No Action), however, would continue the current 
for land identified as contaminated, as well as violate DOE commitments and applicable env
      Among the four alternatives, Alternative C (Minimum Treatment, Storage, and Disposal
perhaps have the fewest overall environmental consequences for the INEL.  Because spent nu
waste types, except high-level waste, would be transferred to another site, impacts associ
safety, air resources, and water resources would decrease.  However, environmental impacts
consequently increase at the receiving DOE site(s).  Alternative C would also offer the le



using INEL facilities and developing new technologies to address waste-related issues affe
complex. 
      Alternative D (Maximum Treatment, Storage, and Disposal) would probably have the gre
overall potential for environmental consequences.  This alternative would also result in t
commitment of the INEL resources to address waste-related issues throughout the DOE comple
      The alternatives differ in the approximate disturbed acreage within and outside of e
More land would be disturbed by Alternatives B (Ten-Year Plan) and D (Maximum Treatment, S
Disposal) because of waste management and environmental restoration.  Immediate consequenc
disturbing land, especially outside current facility areas, would include habitat loss, di
of individual plants or animals, and temporary exposure of plants and animals to elevated 
      Different patterns of moving nonradioactive and radioactive materials in each altern
result in different collective doses to workers and the public during normal (incident-fre
More shipments of waste and spent nuclear fuel are planned for Alternative D (Maximum Trea
Storage, and Disposal) than for the other alternatives, which would result in correspondin
exposures.  Alternative A (No Action) would yield the smallest collective dose, while the 
Alternatives B (Ten-Year Plan) and C (Minimum Treatment, Storage, and Disposal) would be a
equal. 

3.4 Preferred Alternative 

     DOE's Preferred Alternative for Volume 2 of this EIS is the most like Alternative B (
Plan), but includes elements of other alternatives for some waste types.   
    Under the Preferred Alternative,  similar to the activities described under Alternativ
Plan), existing environmental restoration projects and waste management facility operation
would continue.  Besides existing facilities and projects, currently proposed projects as 
for 1995 through 2005 would be implemented.  These projects would be implemented to contin
INEL's mission and to help ensure regulatory compliance. 
    Ongoing spent nuclear fuel management, environmental restoration, and waste management
would be continued and enhanced to meet current and expanded spent nuclear fuel and waste 
These enhanced activities would comply with regulations and agreements and would depend on
based on Site Treatment Plans, to be negotiated under the Federal Facility Compliance Act,
Management Programmatic EIS.  These activities could result in acceptance of additional of
materials and waste.  Newly generated waste would potentially increase, reflecting regulat
as negotiated, and increased environmental restoration activities.  Non-aluminum-clad spen
transuranic, and mixed low-level waste would be received from offsite.  Aluminum-clad spen
would be transported to the Savannah River Site.  Naval spent nuclear fuel would continue 
examined at the Expended Core Facility.  Onsite waste management would emphasize treatment
The transuranic waste and mixed low-level waste received from other DOE sites would be tre
residue would be returned to the original (generating) DOE site or transported to an appro
facility, as negotiated under the Federal Facility Compliance Act with the State of Idaho 
Environmental Protection Agency, and with other affected states.  Ongoing remediation and 
and decontamination projects would be continued, and additional projects would be conducte
Environmental restoration activities would be conducted in accordance with the Federal Fac
and Consent Order and associated Action Plan. 
                       Preferred Alternative  
Spent nuclear fuel         -  Examine and store naval spent nuclear fuel  
                           -  Receive additional non-aluminum-clad spent nuclear fuel from
                           -  Complete Expended Core Facility Dry Cell Project  
                           -  Phase out pools at Building 603 of the Idaho Chemical Proces
                           -  Expand storage capacity in pools at Building 666 of the Idah
                              Processing Plant (rerack)  
                           -  Phase in new dry storage  
                           -  Demonstrate electrometallurgical processing  
                           -  Transfer aluminum-clad spent nuclear fuel to Savannah River 
Environmental              -  Conduct all planned projects in all Waste Area Groups  
restoration                -  Decontaminate and decommission Auxiliary Reactor Area (ARA)-
                              Water Reactor Experiment (BORAX)-V, Engineering Test Reactor
                              Test Reactor, Fuel Processing Complex, Fuel Receipt and Stor
                              Headend Processing Plant, Waste Calcine Facility, and Centra
                              Processing Facility  
                           -  Clean up groundwater contamination and vadose zone; retrieve
                              wastes  
                             
High-level waste           -  Convert liquid to calcine (solid)  



                           -  Develop treatment processes that minimize high-activity wast
                           -  Plan a facility to immobilize both liquid and solid calcine 
Transuranic waste          -  Accept transuranic waste from offsite for treatment  
                           -  Retrieve/move transuranic and alpha low-level waste to new c
                           -  Treat offsite and onsite transuranic and alpha low-level was
                           -  Transport transuranic waste offsite for disposal  
                           -  Return treated offsite waste to the generator or an approved
Low-level waste            -  Treat onsite and offsite   
                           -  Construct and operate additional treatment and disposal faci
Mixed low-level waste      -  Treat onsite by incineration and nonincineration  
                           -  Construct and operate facilities to treat waste by incinerat
                           -  Construct and operate disposal facility  
                           -  Transport waste offsite for treatment and disposal  
                           -  Accept offsite mixed low-level waste for treatment  
                           -  Return treated offsite waste to the generator or an approved
Greater-than-              -  Receive sealed sources for recycle or storage  
Class-C                    -  Construct dedicated storage facility (may or may not be loca
low-level waste               Engineering Laboratory)  
Hazardous waste            -  Transport waste offsite for treatment, storage, disposal  
Infrastructure             -  Radiological and Environmental Sciences Laboratory Replaceme
                           -  Health Physics Instrument Laboratory  
                           -  Industrial/Commercial Landfill  
                           -  Gravel Pit Expansions  
                           -  Central Facilities Area Clean Laundry and Respirator Facilit
  Table  3.4-1.  Projects at the Idaho National Engineering Laboratory associated with the
Expended Core Facility Dry Cell Project  
Increased Rack Capacity for CPP-666  
Additional Increased Rack Capacity (CPP-666)  
Dry Fuel Storage Facility; Fuel Receiving Canning/Characterization and Shipping  
Fort St. Vrain Spent Nuclear Fuel Receipt and Storage  
Experimental Breeder Reactor-II Blanket Treatment  
Electrometallurgical Process Demonstration  
Central Liquid Waste Processing Facility Decontamination and Decommissioning (D&D)  
Engineering Test Reactor D&D  
Materials Test Reactor D&D  
Fuel Processing Complex (CPP-601) D&D  
Fuel Receipt and Storage Facility (CPP-603) D&D  
Headend Processing Plant (CPP-640) D&D  
Waste Calcine Facility (CPP-633) D&D  
Tank Farm Heel Removal Project  
Waste Immobilization Facilityb  
Radioactive Scrap/Waste Facility  
Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment  
Radioactive Waste Management Complex Modifications to Support Private Sector Treatment of 
Contaminated Mixed Low-Level Waste  
Idaho Waste Processing Facility  
Waste Experimental Reduction Facility Incineration  
Mixed/Low-Level Waste Disposal Facility  
Nonincinerable Mixed Waste Treatment  
Remote Mixed Waste Treatment Facility  
Sodium Processing Project  
Greater-Than-Class-C Dedicated Storage  
Industrial/Commercial Landfill Expansion  
Gravel Pit Expansions  
Central Facilities Area Clean Laundry and Respirator Facility  
Calcine Transfer Project (Bin Set #1)  
Plasma Hearth Process Project  
Test Area North Pool Fuel Transferc  
Remediation of Groundwater Contaminationc  
Pit 9 Retrievalc  
Vadose Zone Remediationc  
Auxiliary Reactor Area (ARA)-II D&Dc  
Boiling Water Reactor Experiment (BORAX)-V D&Dc  
High-Level Tank Farm Replacement (upgrade phase)c  
Transuranic Storage Area Enclosure and Storage Projectc  



Waste Characterization Facilityc  
Waste Handling Facilityc  
Health Physics Instrument Laboratoryc  
Radiological and Environmental Sciences Laboratory Replacementc  
  
a. The Department of Energy would conduct appropriate further National Environmental Polic
some projects.  
b.  Sodium-bearing and calcine waste treatment technology selection would be implemented t
c.  These ongoing projects have been included in the environmental analysis represented in
National Environmental Policy Act documentation had been or was planned to be completed be

3.4.1 Preferred Alternative Decision Process 

    DOE's decision process was designed to objectively identify and evaluate a Preferred A
indicated in Section 3.3, the environmental impacts for Alternatives A (No Action),  
B (Ten-Year Plan), C (Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment,
and Disposal) were all very small.  Thus, the identification process considered several ot
environmental impacts, including regulatory compliance, DOE programmatic missions, public 
national security and defense, cost, practicality of treatment implementation, and DOE pol
considered in the decision process included public comments regarding air, water, land use
transportation. 
    In developing the decision criteria, regulatory compliance was of overriding importanc
to regulatory compliance, each alternative was rated on its ability to meet selected perfo
Performance criteria used included (a) public issues and concerns, (b) cost, (c) DOE polic
with INEL mission, and (d) practicality of implementing treatment, storage, and disposal. 
quantitative factors were used to make objective comparisons among the alternatives for ea
criterion.  The final identification of the Preferred Alternative was based on the ranking
alternative's ability to satisfy the performance criteria. 

3.4.2 Conclusions 

    The process resulted in the identification of a Preferred Alternative that is very sim
Alternative B (Ten-Year Plan).  The modifications to Alternative B (Ten-Year Plan) include
Alternative would be actions that would enhance DOE's ability to comply with applicable la
and obligations, enhance the regulatory compliance posture of the INEL, and enhance the IN
capability. 
    DOE's Preferred Alternative is consistent with the Navy's Preferred Alternative for na
nuclear fuel management identified in the draft EIS-to continue refueling and defueling of
vessels and prototypes, and to transport naval spent nuclear fuel to the Idaho National En
Laboratory for full examination and interim storage, using the same practices as in the pa
of the DOE alternatives for spent nuclear fuel management, see Volume 1 of this EIS. 
     Projects proposed within the Preferred Alternative are listed in Table 3.4-1 and are 
detail in Appendix C (Information Supporting the Alternatives).  Specifics on how these pr
used to complete the goals of the major waste programs, spent nuclear fuel management, and
restoration are described in the following sections and accompanying tables. 

3.4.3 Spent Nuclear Fuel Management 

    For spent nuclear fuel management, the Preferred Alternative would be the same as Alte
(Ten-Year Plan).  As shown in Table 3.4-2, specific types of offsite spent nuclear fuel co
including naval, Fort St. Vrain, West Valley, and other special-case commercial reactors, 
non-aluminum-clad spent nuclear fuel from university and foreign research reactors.  Alumi
nuclear fuel currently stored at the INEL would be shipped to the Savannah River Site for 
spent nuclear fuel would be examined at the Expended Core Facility at the Naval Reactors F
stored at the Idaho Chemical Processing Plant.  The Expended Core Facility Dry Cell Projec
implemented.  Additional storage would be gained by implementing projects for installing a
the storage pools at the Idaho Chemical Processing Plant Building 666.  Wet storage in Bui
be completely phased out.  A new dry storage facility would be constructed and phased in. 
would be consolidated onsite at CPP-666.  At Argonne National Laboratory-West, the Experim
Reactor-II Blanket Treatment project and demonstration of the electrometallurgical process

3.4.4 Environmental Restoration 



  

3.4.4.1 Remediation. 

For environmental remediation, the Preferred Alternative would be the 
same as Alternative B (Ten-Year Plan).  Environmental remediation activities would proceed
with the negotiated agreements and in accordance with the Comprehensive Environmental Resp
Compensation, and Liability Act process and the Federal Facility Agreement and Consent Ord
currently planned interim actions and new remedial investigations and feasibility studies 
implemented at each waste area group, leading to a comprehensive remedial investigation/ f
for all waste area groups.  Remedial actions would be implemented under this alternative i
necessary by the Record of Decision determined under the Comprehensive  
 
Table 3.4-2.  Preferred Alternative:  Summary of proposed spent nuclear fuel management fu
Idaho National Engineering Laboratory (INEL). 
  Generation      Transportation              Stabilization/Treatment     Storage         
                                                                                          
Limited onsite   Additional receipts of      Current INEL spent          Onsite consolidat
generation       non-aluminum-clad           nuclear fuel inventory      plus upgrading an
from INEL test   spent nuclear fuel from     stabilized as needed        expansion of stor
reactors         Fort St. Vrain, West                                    accommodate offsi
                 Valley and other            Offsite receipts            receipts         
                 special-case                stabilized as needed        - Test Area North
                 commercial reactors,                                    Fuel Transfer    
                 as well as some             - Dry Fuel Storage          - Increased Rack 
                 university and foreign      Facility; Fuel Receiving,   Capacity for CPP-
                 research reactors           Canning/                    - Additional Incr
                                             Characterization, and       Rack Capacity (CP
                 Naval spent nuclear         Shipping                    666)  
                 fuel from defueling                                     - Fort St. Vrain 
                 points plus onsite                                      Nuclear Fuel Ship
                 transfer for interim                                    and Storage  
                 storage                                                   
                                                                         Phase out miscell
                 Casks for offsite                                       storage facilitie
                 receipts supplied by                                    CPP-603 wet stora
                 others                                                    
                                                                         Phase in dry stor
                 Onsite spent nuclear                                    - Dry Fuel Storag
                 fuel transfer in existing                               Facility; Fuel Re
                 casks for consolidation                                 Canning/  
                                                                         Characterization,
                 Shipment of                                             Shipping  
                 aluminum-clad spent  
                 nuclear fuel to the  
                 Savannah River Site   
                                                                                          
  
Environmental Response, Compensation, and Liability Act process and the Federal Facility A
Consent Order. 

3.4.4.2 Decontamination and Decommissioning. 

For decontamination and 
decommissioning, the Preferred Alternative would be the same as Alternative B (Ten-Year Pl
Preferred Alternative, decontamination and decommissioning would be initiated for the nine
identified in Table 3.4-3.  Ongoing projects would be completed in accordance with  
established priorities, and the proposed actions would be completed to a level consistent 
reduction and reuse capabilities.  When possible, actions would emphasize possible reuse o
dismantlement of facilities. 

3.4.5 Waste Management 



    The activities and facilities proposed for managing waste (high level, transuranic, mi
and hazardous) under the Preferred Alternative are summarized in the following sections an
tables. 
 
Table 3.4-3.  Preferred Alternative:  Summary of environmental restoration management acti
related projects (denoted by bullets) at the Idaho National Engineering Laboratory (INEL).
                                      Decontamination 
                                           and Decommissioning  
         Activities                   (D&D) Projects                                Remedi
Conduct projects in               -     Auxiliary Reactor Area-II                  -    Re
accordance with                                                                           
Federal Facility Agreement            Boiling Water Reactor Experiment-V            
and ConsentOrder (FFA/CO)         -   Engineering Test Reactor                   -    Pit 
Action Plan                     -   Materials Test Reactor                     -    Vadose
Waste generation quantity and   -   Fuel Processing Complex (CPP-601)          -    Comple
increase similar to current     -   Fuel Receipt/Storage Facility                   remedi
quantities planned                  (CPP-603)                                       studie
                                                                                          
Reuse and partial dismantle-    -   Headend Processing Plant                            RI
ment of D&D projects                        (CPP-640)                               throug
                                -   Waste Calcine Facility (CPP-633)   
                                -   Central Liquid Waste Processing            -    RI/FS-
                                    Facility                                        contam
                                                                                    lagoon
  
  
a.  Waste Area Groups:  1-Test Area North, 2-Test Reactor Area, 3-Idaho Chemical Processin
Power Burst Facility/Auxiliary Reactor Area, 6-Experimental Breeder Reactor-I/Boiling Reac
Management Complex, 8-Naval Reactors Facility, 9-Argonne National Laboratory-West, 10-Snak

3.4.5.1 High-Level Waste. 

The following discusses the management activities and technology 
decisions associated with high-level waste. 

3.4.5.1.1 Management Activities -For high-level waste management, the Preferred 

Alternative differs from Alternative B (Ten-Year Plan), as summarized in Table 3.4-4.   Fo
to 2005 under the Preferred Alternative, operation of the New Waste Calcining Facility wou
that high-level waste from previous reprocessing would be calcined before January 1, 1998.
existing liquid waste storage tanks would be taken out of service during this time period,
Removal Project would proceed.  The upgrade of an existing facility at Argonne National La
for interim high-level waste storage would be achieved. 
    Planning for the conversion of both liquid and calcine to a final disposable solid wou
would involve a waste immobilization facility that includes separation technology that wou
volume of high-activity waste.  DOE would conduct appropriate further National Environment
review before making decisions on the design, construction, and operation of a waste immob
Development of this facility would be negotiated in conjunction with efforts currently bei
the State of Idaho under the Federal Facility Compliance Act.  These efforts include the d
Treatment Plan, which would provide a schedule for the development and implementation of t
technologies.  The High-Level Tank Farm New Tanks Project would not be implemented under t
Alternative. 

3.4.5.1.2 Technology Selection -A waste immobilization facility would include a 

separations step for liquid waste before vitrification.  Existing calcine would be dissolv
step before separation.  The separation options for both sodium-bearing liquid waste and c
precipitation, radionuclide partitioning, and freeze crystallization.  Separation would re
reduced high-level waste volume. 
    Treatment would produce a high-activity waste form suitable for placement in a geologi
and a low-activity waste form that could be delisted or disposed of in a waste disposal si
Resource Conservation and Recovery Act.  The high-activity waste form would be glass or gl
the low-activity waste form would be grout, glass, or glass-ceramic. 



 
Table 3.4-4.   Preferred Alternative:  Summary of proposed high-level waste management fun
at the Idaho National Engineering Laboratory (INEL). 
   Generate          Retrieve    Receive   CharacterizeStore                    Treat     
From high-level     Demonstrate No offsiteDevelop     Interim storage of       Continue co
waste calcining     calcine retrwaste     acceptance cliquid in                liquid to c
system flushes/     from early breceived  for disposalunderground tanks        (solid)    
cleanups via        - Calcine             geologic    pending treatment                   
high-level waste    Transfer Project      repository                           Plan waste 
evaporator and      (Bin set #1)                      - High-Level Tank        immobilizat
Process                                               Farm Replacement         facility fo
Equipment                                             (upgrade phase)          converting 
Waste                                                                          and calcine
Evaporator                                            Prepare existing         or ceramic 
                                                      tanks to phase out       ultimate di
Waste from                                            use                      Immobilizat
decontami-                                            - Tank Farm Heel         technology 
nation and                                            Removal Project          include sep
decommis-                                                                      of high- an
sioning  projects                                     Continue storing         activity fr
at the Idaho                                          solids in existing       - Waste  
Chemical                                              bins in concrete         Immobilizat
Processing                                            vaults                   Facility  
Plant                                                   
                                                      Expand high-level  
                                                      waste storage at  
                                                      Argonne National  
                                                      Laboratory-West  
                                                      - Radioactive  
                                                      Scrap/Waste  
                                                      Facility  

3.4.5.2 Transuranic Waste. 

For transuranic waste, the Preferred Alternative as described in 
 
Table 3.4-5 differs from Alternative B (Ten-Year Plan) in that it allows the INEL to recei
from offsite for treatment (possibly 20,000 cubic meters instead of 6,000 cubic meters und
Additional waste would be received depending on decisions based on the Site Treatment Plan
under the Federal Facility Compliance Act and the Waste Management Programmatic EIS.  Beca
the transuranic waste is mixed waste and may require treatment before disposal, it would b
requirements of the Federal Facility Compliance Act.  The Site Treatment Plans developed u
Facility Compliance Act may require that some types of waste be shipped from one site to t
advantage of existing or future regionalized capability.  The Preferred Alternative would 
construction of the treatment facilities necessary to comply with the Federal Facility Com
Transuranic waste could be transported to the Waste Isolation Pilot Plant if the waste acc
met. 
     Projects for retrieving, characterizing, and treating INEL transuranic waste would be
These projects would prepare the waste for disposal in a national repository or for onsite
that can meet the onsite performance assessment).  In addition to projects identified as o
Storage Area Enclosure and Storage project and the Waste Characterization Facility), eithe
Processing Facility or the Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatme
could be constructed (an alternate could be the use of Pit 9 facilities for treating trans
treatment of INEL waste and depending on the Site Treatment Plan negotiated under the Fede
Compliance Act and the decision associated with the Waste Management Programmatic EIS, up 
cubic meters (26,000 cubic yards) of waste would be received from the DOE complex as treat
became available.  After treatment, the waste residuals would be returned to the generator
approved offsite disposal facility.  INEL waste that meets the Waste Acceptance Criteria f
Isolation Pilot Plant would be transported for disposal. 

3.4.5.3 Low-Level Waste. 

For low-level waste, the Preferred Alternative is the same as 
Alternative B (Ten-Year Plan).  This alternative best meets the mission requirements for I



for onsite disposal and treatment, but does not make INEL a disposal site for large amount
INEL-generated low-level waste would be treated onsite and offsite and disposed onsite at 
Waste Management Complex and the Mixed Low-Level Waste Disposal 
 
Table 3.4-5.  Preferred Alternative:  Summary of proposed transuranic waste (TRU) manageme
at the Idaho National Engineering Laboratory (INEL).  ,b 
    Generate         Retrieve         Receive              Characterize           Store   
Generate small     Retrieve up to    Depending on the    Characterize a       Store receiv
amount of        10,400 m3 per year  decisions based     representative      retrieved, an
waste            TRU and alpha-      on the Site         sample of           newly generat
from             low-level           Treatment Plan      retrieved waste     waste before 
                 waste from          negotiated under    -Waste              after treatme
proposed onsite  Transuranic         the Federal         Characterization    pending avail
activities       Storage Area        Facility            Facility            ablility of  
(350 m3)         (TSA), Air          Compliance Act                          disposal     
                 Support Building    and the Waste                           -TSA Enclosur
                 and Environmental   Management                              and Storage  
                 Remediation         Programmatic                            Project      
                 activities, and     EIS, recieve up to                                   
                 place in storage    20,000 m3 of                                         
                 -TSA Enclosure      waste from the                                       
                 and Storage         Department of                                        
                 Project             Energy (DOE)                                         
                                     Complex                                              
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
  
  
a.  All waste quantities are totals for the 1995 to 2005 period unless otherwise specified
b. To convert cubic meters to cubic yards, divide by 0.765. 
Facility, as indicated in Table 3.4-6 .  Low-level waste that is most suitable for inciner
at the Waste Experimental Reduction Facility or at an offsite commercial facility.  

3.4.5.4 Mixed Low-level Waste. 

For mixed low-level waste, the Preferred Alternative differs 
from Alternative B (Ten-Year Plan), as described in Table 3.4-7, to allow offsite waste to
treatment at the INEL.  The modification would allow the movement of waste to comply with 
Treatment Plans negotiated under the Federal Facility Compliance Act and decisions based o
Management Programmatic EIS.  Mixed waste management activities would include onsite and o
treatment of mixed waste.  To achieve these activities, the Waste Experimental Reduction F
would operate, and the Nonincinerable Mixed Waste Treatment Project would be completed.  T
Mixed/Low-level Waste Disposal Facility would be constructed for onsite disposal of treate
low-level and mixed low-level waste.  
    To support treatment of onsite and offsite generated waste, the Idaho Waste Processing
the Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment Facility would have 
to treat mixed low-level waste (an alternate could be the use of Pit 9 facilities for trea
analysis purposes, this capacity has been assumed to be similar to the mixed waste treatme
Mixed/Low-level Waste Treatment Facility.)  Offsite waste would be accepted as treatment c
available.  Small quantities of untreated offsite waste could be accepted for storage with
facility permit limitations.  Treated offsite waste would be returned to the generator or 
appropriate offsite disposal facility. 

3.4.5.5 Greater-Than-Class C Low-Level Waste. 

For greater-than-Class C low-level waste, 
the Preferred Alternative differs from Alternative B (Ten-Year Plan) as follows.  The grea
low-level waste program would continue at the INEL; also work would continue on the siting
than-Class C low-level waste storage facility that may not necessarily be located at the I
would be the subject of separate National Environmental Policy Act review regardless of it
dedicated facility would receive up to 30,000 (at a rate of 1,000 per year) greater-than-C



storage.  This waste would be stored in monitored, retrievable casks that are shielded, le
tight until the sources were recycled or until a disposal facility was available.   
 
Table 3.4-6.  Preferred Alternative:  Summary of proposed low-level waste management funct
Idaho National Engineering Laboratory (INEL).  ,b 
Generate         Receive                        Store                            Treat    
Generate      No offsite                       Store waste                      NonincineT
72,000 m3     waste                            short-term                       treatment2
              received                         pending                          existing w
                                               treatment and                    Experimenc
                                               disposal                         Reductiont
                                                                                Facility r
                                                                                         I
                                                               Waste treated             d
                                                               offsite or onsite          
                                                               by incineration            
                                                               - Waste  
                                                               Experimental  
                                                               Reduction  
                                                               Facility  
                                                               Incineration  
                                                               - Idaho Waste  
                                                               Processing  
                                                               Facility  
  
  
a.  All waste quantities are totals for the 1995 to 2005 period unless otherwise specified
b.  To convert cubic meters to cubic yards, divide by 0.765.  
 
Table 3.4-7.  Preferred Alternative:  Summary of proposed mixed low-level waste management
bullets) at the Idaho National Engineering Laboratory (INEL).  ,b 
    Generate           Receive                              Store                         
Generate waste     Depending on                            Store non-treated              
from environ-      the decisions                           INEL waste                     
mental             based on the Site                       pending treatment.             
restoration,       Treatment Plan                                                         
decontami-         negotiated under                        Store treated INEL             
nation and         the Federal                             waste pending                  
decommis-          Facility                                disposal                       
sioning, and       Compliance Act                                                         
operations         and the Waste                                                          
(16,200 m3)        Management                                                             
                   Programmatic                                                           
                   EIS, receive                                                           
                   waste from the                                                         
                   Department of                                                          
                   Energy (DOE)                                                           
                   Complex up to                                                          
                   the maximum                                                            
                   onsite treatment                                                       
                   capacity.                                                              
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
  
a.  All waste quantities are totals for the 1995 to 2005 period unless otherwise specified
b.  To convert cubic meters to cubic yards, divide by 0.765. 



3.4.5.6 Hazardous Waste. 

For hazardous waste, the Preferred Alternative would be the same as 
Alternative B (Ten-Year Plan) and is summarized in Table 3.4-8.  Private-sector offsite tr
and disposal facilities would continue to be used.   

3.4.5.7 Infrastructure. 

For INEL infrastructure, the Preferred Alternative would be the same as 
Alternative B (Ten-Year Plan).  Existing facilities may be upgraded, including expansion o
commercial landfill and the gravel pits. 

3.4.6 Environmental Consequences of the Preferred Alternative 

3.4.6.1 Introduction. 

The environmental consequences that may result from implementing the 
Preferred Alternative are described in this section.  The structure of this section closel
Chapter 4, Affected Environment, and of Chapter 5, Environmental Consequences.  The potent
the Preferred Alternative are described in the following sections relative to the four pro
(No Action), B (Ten-Year Plan, C (Minimum Treatment, Storage, and Disposal), and D (Maximu
Treatment, Storage, and Disposal)] described in Section 3.1 and analyzed in Chapter 5. 

3.4.6.2 Land Use Impacts from the Preferred Alternative. 

The Preferred Alternative 
would result in land disturbance similar to Alternative B (Ten-Year Plan).  Approximately 
acres) would be disturbed; of this total, approximately 100 hectares (246 acres) have been
disturbed and 217 hectares (537 acres) are open space.  Of the 317 hectares that would be 
44 percent (138 hectares) are inside existing facility area fence lines or boundaries and 
hectares) are outside of these boundaries.  The projects with the largest land disturbance
Alternative would be the Industrial/Commercial Landfill Expansion Project, the Private Sec
Contaminated Mixed Low-Level Waste Treatment Facility, and the Mixed Low-Level Waste Dispo
Facility.  These projects are described in Appendix C (Information Supporting the Alternat
activities would be consistent with existing DOE land use plans for continued operations, 
restoration, and waste management, and would be similar to uses in existing developed area
Under this alternative, no effects on surrounding land uses or local land use plans would 
 
Table 3.4-8.  Preferred Alternative:  Summary of proposed hazardous waste management funct
the Idaho National Engineering Laboratory. 
       Store                 Treat                 Transport                 Dispose  
Store short-term      Treat reactives onsite    Transport waste           No onsite dispos
pending offsite shipment                        offsite for treatment,  
                        Research and            storage, and disposal  
Stage Argonne National  development  
Laboratory -West Waste  - Plasma Hearth  
- Waste Handling        Process Project  
Facility 

3.4.6.3 Socioeconomic Impacts from the Preferred Alternative. 

The socioeconomic 
impacts under the Preferred Alternative would be similar to those under Alternative B (Ten
Implementing the Preferred Alternative could potentially generate 600 direct jobs in the r
during the peak employment year (2000), representing a 7.0 percent increase over the 1995 
employment of approximately 8,620.  By 2004, direct employment would amount to approximate
a 6.3 percent increase from baseline.  The secondary employment generated in the region wo
employment impacts of 1,470 jobs in 2000 and 1,310 jobs in 2004.  Total employment impacts
under the Preferred Alternative represent less than 1.4 percent of total regional employme
employment associated with the Preferred Alternative would partially offset the reduction 
the INEL resulting from contractor consolidation.  
    Population in-migration associated with implementing the Preferred Alternative may amo



960 persons during the peak employment year, an increase that represents less than 0.4 per
regional population.  By 2004, population increases would decline to approximately 650 per
percent increase in regional population.  During the peak employment year, population incr
in a temporary increase in housing demand of about 280 units, representing approximately 0
current housing stock in the region of influence.  Assuming that the general conditions as
current housing market continue (see Section 4.3.2.2, Housing), this increase in demand wo
generate perceptible impacts on the existing market.  By 2004, the expected housing demand
population in-migration under the Preferred Alternative would amount to approximately 190 
representing approximately 0.3 percent of total available units.  In-migration could be le
the jobs could be filled locally from people made available by INEL contractor consolidati
    The population changes estimated under the Preferred Alternative are not likely to gen
impacts on community services, public finance, or other socioeconomic resources within the
influence. 

3.4.6.4 Cultural Resource Impacts from the Preferred Alternative. 

Impacts to cultural 
resources under the Preferred Alternative would be similar to those under Alternative B (T
Facility expansion, new facility construction, and gravel pit expansion would affect about
acres) of land and 66 structures would be modified, decommissioned, or demolished.  A tota
(33 acres) have been surveyed and 22 sites, which may be affected by the Preferred Alterna
identified.  The remaining 304 hectares (750 acres) have not been surveyed.  In all areas,
would have the potential to affect archaeological, traditional, and paleontological sites 
of the ground or buried beneath recent sediments.  In locations that have been intensively
areas of concern can be identified, but in unsurveyed locations, the sensitive areas would
field work was completed.  Potential impacts may occur due to alteration in the setting of
archaeological, or historic resource caused by the introduction of additional noise, air e
lights.  Although most of these activities would take place within or immediately adjacent
currently engaged in similar activities, some construction is proposed for areas outside o
If significant archaeological or historic sites or traditional resources are in proximity,
pollution, contamination, or lighting may adversely affect these resources. 

3.4.6.5 Aesthetic and Scenic Impacts from the Preferred Alternative. 

The Preferred 
Alternative would implement projects similar to those described under Alternative B (Ten-Y
with the other alternatives, the air quality analysis of contrast reduction due to project
the acceptable criterion limits for views within the Craters of the Moon Wilderness Area, 
indicated a potential for visual degradation associated with project emissions from the Id
Processing Facility, the Waste Immobilization Facility, and two boilers at the Radioactive
Management Complex.  Emission controls for oxides of nitrogen, as discussed for Alternativ
Plan), may be required to pass the screening-level analysis. 
    Construction of the proposed facilities and demolition of existing facilities would pr
dust that may affect visibility temporarily in localized areas.  Such activities would be 
however, and the INEL would follow standard construction practices to minimize both erosio

3.4.6.6 Geologic Impacts from the Preferred Alternative. 

The geological impacts from the 
Preferred Alternative would be associated with (a) excavating surface deposits at new faci
sites and (b) using aggregate resources to construct and operate new facilities and for re
as needed.  The volume of aggregate extracted from INEL site gravel and borrow pits would 
under Alternative B (Ten-Year Plan).  

3.4.6.7 Air Resources Impacts from the Preferred Alternative. 

The potential radiological 
and nonradiological consequences on air resources from implementation of the Preferred Alt
described below. 

3.4.6.7.1 Radiological Emissions and Dose Consequences-Radionuclides



emitted by facilities associated with the Preferred Alternative would be similar in nature
of Alternative B (Ten-Year Plan).  With respect to specific waste stream or program area, 
impacts from the Preferred Alternative would be essentially identical to Alternative B for
low-level waste, greater-than-Class C low-level waste, hazardous waste, and environmental 
the high-level, transuranic, and mixed low-level waste program areas, these impacts would 
estimated for Alternative B (Ten-Year Plan) and Alternative D (Maximum Treatment, Storage,
Disposal).  For all waste streams taken together, the net result would be impacts to a max
individual less than 5 percent higher than those for Alternative B; for comparison, the im
exposed individual under Alternative D would be approximately 30 percent higher than those
B.  These dose consequences would be very low, both with respect to applicable standards a
compared with natural background levels. 

3.4.6.7.2 Nonradiological Emissions and Consequences-The nonradiological 

emissions and impacts from the Preferred Alternative would be similar to Alternative B (Te
spent nuclear fuel, low-level waste, greater-than-Class C low-level waste, hazardous waste
environmental restoration.  For the high-level, transuranic, and mixed low-level waste pro
impacts would lie between those estimated for Alternative B (Ten-Year Plan) and Alternativ
Treatment, Storage, and Disposal).  For the total alternative, cumulative emissions of cri
would be similar to the amount calculated for Alternative B. 
    Toxic air pollutant emissions and impacts would be slightly higher than Alternative B 
Plan).  This would be due to the projected increased processing of transuranic and mixed l
under the Preferred Alternative activities, which would have greater toxic air pollutant e
Emissions of combined toxic air pollutants resulting from implementing the Preferred Alter
less than 1 percent higher than those for Alternative B; for comparison, the emissions of 
pollutants under Alternative D (Maximum Treatment, Storage, and Disposal) could be approxi
percent higher than those for Alternative B.  This alternative would also contribute only 
toxic air pollutants to onsite levels.  Impacts would be within allowable criteria in all 
    The degree to which other air quality-related values (such as visibility degradation, 
ozone depletion, and so forth) would be affected are less than the impacts projected for A
(Maximum Treatment, Storage, and Disposal), as described in Section 5.7.4.   Similarly, co
impacts would be less than those described for Alternative D (Maximum Treatment, Storage, 
in Section 5.7.6.  The Preferred Alternative would result in small increases in vehicular-
impacts, as described in Section 5.7.5. 

3.4.6.8 Water Resources Impacts from the Preferred Alternative. 

Impacts to water 
resources from the Preferred Alternative would be similar to Alternative B (Ten-Year Plan)
shipments of spent nuclear fuel would not affect the quality of water resources because it
contained storage pools or dry storage containers and isolated from the environment.  Acti
Preferred Alternative would not discharge waste to the subsurface; hence, it would not aff
identified by Lehto (1993) and used in modeling.  Water consumption would be about 202,600
(53 million gallons), which represents an increase of 3.1 percent above average total INEL
Most of this increase would be associated with the Waste Immobilization Facility and the I
Processing Facility.  Given that 1.77 billion cubic meters (470 billion gallons) of water 
site each year (Robertson et al. 1974), the additional volume of water consumed under this
only be 0.017 percent of that passing under the INEL site.  The Preferred Alternative woul
impact on the quality or quantity of surface water or groundwater in the Snake River Plain

3.4.6.9 Ecological Impacts from the Preferred Alternative. 

Potential nonradiological and 
radiological effects to biota from the Preferred Alternative would be similar to those des
Alternative B (Ten-Year Plan).  About 317 hectares (783 acres) would be disturbed under th
Alternative [217 hectares (537 acres) of undisturbed habitat and 100 hectares (246 acres) 
disturbed habitat].  To minimize the potential short-term effects of the disturbances desc
94 hectares (232 acres) of the disturbed area would be revegetated.  Consequently, there w
term net loss of 223 hectares (551 acres).  The majority of the long-term acreage loss wou
construction and operation of one of two new facilities (Private Sector Alpha-Mixed Low-Le
Treatment Facility or the Idaho Waste Processing Facility) several kilometers from existin
from the expansion of the landfill.  Either of the two new facilities would encompass abou
acres), while the landfill expansion would encompass about 113 hectares (280 acres).   In 



construction of a new facility would result in limited habitat fragmentation. 

3.4.6.10 Noise Impacts from the Preferred Alternative. 

Because the operations workforce 
stationed at the INEL site would be expected to be less than the baseline for all years of
overall noise level resulting from site transportation would be expected to be generally l
baseline.  The number of trucks carrying waste and spent nuclear fuel under any alternativ
lower than the several hundred buses (about 300 routes) that travel to and from the INEL e
environmental impact due to noise would be expected from the any of the alternatives consi
the Preferred Alternative. 

3.4.6.11 Traffic and Transportation Impacts from the Preferred Alternative. 

Under the 
Preferred Alternative, the INEL would receive increased shipments of transuranic and mixed
from various DOE sites similar to, but less than, Alternative D (Maximum Treatment, Storag
Disposal).  Treated residue would be returned to the generator or transported to an approv
Shipments of low-level waste, shipments of hazardous waste to offsite disposal facilities,
bulk hazardous chemicals to the INEL site would be similar to Alternative B (Ten-Year Plan
number of waste shipments under the Preferred Alternative would be less than Alternative D
would not receive low-level waste from offsite locations, as analyzed for Alternative D. 
    The Preferred Alternative for spent nuclear fuel corresponds to Alternative B (Ten-Yea
Navy would resume shipments of spent nuclear fuel from naval sites to the INEL and ongoing
irradiated test specimens would continue from the INEL to offsite locations.  All of the F
nuclear fuel currently in storage in Colorado and all commercial-type spent nuclear fuel s
Valley Demonstration Project in New York and the Babcock & Wilcox Lynchburg Research Cente
Virginia would be transported to the INEL site.  The INEL site would receive shipments of 
aluminum-clad spent nuclear fuel from DOE research and test reactors currently stored at o
addition, the INEL site would receive non-aluminum-clad spent nuclear fuel shipments from 
university and foreign research reactors and other non-DOE, U.S. Government reactors.  Alu
spent nuclear fuel currently stored at the INEL would be shipped to the Savannah River Sit

3.4.6.11.1 Incident-Free Transportation-For truck shipments of waste, the impacts 

would be similar to, but less than, Alternative D (Maximum Treatment, Storage, and Disposa
Over the 1995 to 2005 period, collective radiation dose would be less than 1,700 person-re
and 940 person-rem general population, and less than one cancer fatality is estimated.  Ov
period, spent nuclear fuel truck shipments would yield approximately 340 person-rem (occup
person-rem (general population).  Train shipments of waste and spent nuclear fuel would yi
doses. 

3.4.6.11.2 Transportation Accidents-Under all alternatives considered, including the 

Preferred Alternative, the maximum reasonably foreseeable onsite transportation accidents 
spent nuclear fuel and waste would involve baseline activities.  The maximum reasonably fo
spent nuclear fuel transportation accident involves the inadvertent shipment of a short-co
(fuel out of the reactor for 10 to 25 days) from the Advanced Test Reactor to the Idaho Ch
Plant.   
    The impacts of offsite transportation accidents involving radioactive wastes would be 
Alternative B (Ten-Year Plan) for low-level waste and would be less than Alternative D (Ma
Treatment, Storage, and Disposal) for transuranic waste and mixed low-level waste. 
    The potential impacts from offsite transportation accidents involving nonradiological 
materials and wastes would be bounded by accidents associated with shipments of bulk chemi
tanker truck containing nitric acid.  One or more individuals could be exposed to life-thr
concentrations of nitric acid in the air should such an accident occur. 
    The impacts to the regional traffic system around the INEL would be minimal for the Pr
Alternative. 

3.4.6.12 Health and Safety Impacts from the Preferred Alternative. 

In general, the 



potential impacts to the health and safety of workers at the INEL and the public living in
INEL would be very similar to those for Alternative B (Ten-Year Plan).  Small increases to
Alternative B would result from differences in the management of high-level, transuranic, 
level waste under the Preferred Alternative.  However, as discussed below, impacts would b
Alternative B than Alternative D (Maximum Treatment, Storage, and Disposal). 

3.4.6.12.1 Health effects to the Public and Worker from Releases to the 

Environment-Health risks from radioactive emissions to air and water would be essentially 
those for Alternative B (Ten-Year Plan) for spent nuclear fuel, low-level waste, greater-t
level waste, hazardous waste, and environmental restoration.  For the high-level, transura
level waste programs, radiological health impacts would be slightly larger than those for 
all waste streams taken together, the net result would be impacts to a maximally exposed i
5 percent higher than those for Alternative B; for comparison, the impacts to a maximally 
under Alternative D (Maximum Treatment, Storage, and Disposal) would be approximately 30 p
than those for Alternative B. 
    Health risks from toxic chemical emissions for the Preferred Alternative would also be
than those for Alternative B (Ten-Year Plan).  This increase would be due to the managemen
transuranic, and mixed low-level wastes under the Preferred Alternative.  These activities
with the largest contribution to total chemical emissions.  Toxic air pollutants emissions
allowable criteria in all cases.  For all waste streams taken together, the net result wou
combined toxic air pollutants less than 1 percent higher than those for Alternative B; for
emissions of combined toxic air pollutants under Alternative D (Maximum Treatment, Storage
would be approximately 100 percent higher than those for Alternative B. 

3.4.6.12.2 Occupational Health and Safety Impacts from the Preferred 

Alternative-The average radiation dose and the number of occupational injuries and illness
to be proportional to the number of workers at the INEL under each alternative.  The avera
construction and nonconstruction workers under the Preferred Alternative would be less tha
than those for Alternative B (Ten-Year Plan).  For comparison, the corresponding number un
D (Maximum Treatment, Storage, and Disposal) would be approximately 45 percent higher.  Th
occupational health and safety impacts under the Preferred Alternative would be very simil
B. 

3.4.6.13 Idaho National Engineering Laboratory Services Impacts from the Preferred Alternative. 

The Preferred Alternative includes all the projects included in Alternative B (Ten-Year Pl
In addition, the scope of two of the projects would be expanded under the Preferred Altern
accommodate the increased quantities of materials.  The new buildings constructed at the I
102,000 square meters (1,096,000 square feet) of floor space.  Accordingly, the Preferred 
increases, above baseline, in usage rates for utilities are estimated to be 98,000 megawat
electricity (47 percent increase), 202,000 cubic meters (53.4 million gallons) per year of
increase), and 7.2 million liters (1.9 million gallons) per year of wastewater discharge (
(Hendrickson 1995).  These usage rates would be similar to those for Alternative B (Ten-Ye
would be expected to be below the system capabilities and use limits. 
    Fossil fuel usage would increase by 5,495,000 liters (1,450,000 gallons) of heating oi
liters (286,000 gallons) of diesel fuel, and 2,732,000 liters (722,000 gallons) of propane
(Hendrickson 1995).  The Preferred Alternative heating oil usage would be 49 percent above
fuel usage would be 19 percent above baseline, and propane usage would be 480 percent abov
large increase in propane usage results from both facility heating and incineration.  The 
similar to the Alternative B (Ten-Year Plan) increases and would be within the INEL supply
capabilities.  Construction associated with the Preferred Alternative projects would be ex
about 100,000 cubic meters (130,000 cubic yards) of concrete. 
    The Preferred Alternative would not be expected to require increases in INEL site fire
emergency services. 

3.4.6.14 Facility Accident Impacts from the Preferred Alternative. 

Potential secondary 
impacts from facility accidents are shown in Table 5.14-4 of Volume 2 of this EIS.  Worker
similar to those characterized by Alternative A (No Action).  Workers near the source of r
potential risk of injury or death.  Potential facility accident impacts for the Preferred 



below for spent nuclear fuel and waste types. 

3.4.6.14.1 Spent Nuclear Fuel-The bounding accident characteristics within each 

frequency category that differ from those specified for Alternative A (No Action), as disc
Section 5.14.3 of Volume 2 of this EIS, would be the same as those characterized for Alter
Year Plan), as described in Section 5.14.4 of Volume 2 of this EIS and illustrated in Figu
and 5.14-8.  The incremental risk of accidents over those assessed in Alternative A (No Ac
5.14.3) would be related to construction activities and the receipt of additional offsite 
shipments at the INEL site. 
    For analysis purposes, operations at Argonne National Laboratory-West were assumed to 
in Alternative A (No Action), and because of the short-cooled fuel handled at this facilit
accidents would continue to bound the design basis and beyond design basis accident freque
under Alternative B (Ten-Year Plan).   

3.4.6.14.2 High-Level Waste-The frequency of construction accidents and minor 

radiological accidents would increase as a result of proposed actions.  The consequences o
associated with high-level waste facilities under the Preferred Alternative, however, woul
those described under Alternative B (Ten-year Plan) and would be bounded by those analyzed
Alternative A (No Action). 

3.4.6.14.3 Transuranic Waste-The incremental risk accidents over those assessed in 

Alternative A (No Action) would be related to the receipt of DOE complex waste from offsit
examination, treatment, and shipping to offsite storage or disposal sites.  The transurani
the INEL site would be increased by less than that evaluated for Alternative D (Maximum Tr
Storage, and Disposal) because the Preferred Alternative requires offsite shipment of the 
waste.  The frequency of fires was assumed to increase by no more than a factor of ten bec
would be associated with the increased handling and storage of waste.  The frequency of a 
would be the same as that assessed under Alternative A, but the consequences are assumed t
than that evaluated for Alternative D (Maximum Treatment, Storage, and Disposal) because o
inventory.  Risks from facility accidents involving transuranic wastes, therefore, would b
evaluated under Alternative D (Maximum Treatment, Storage, and Disposal). 

3.4.6.14.4 Mixed and Low-Level Waste-The incremental risk of accidents over those 

assessed in Alternative A (No Action) would be related to the receipt of DOE complex mixed
from offsite locations for treatment, storage, and disposal.  The annual mixed low-level w
managed at the INEL site would be increased over Alternative A (No Action) but would be le
assumed under Alternative D (Maximum Treatment, Storage, and Disposal).  Waste would be ma
additional inventory turnover in existing storage facilities and a new treatment facility.
would be characterized by increased frequencies of handling-related fires and higher conse
higher inventories.  However, the risks for the Preferred Alternative would be less than t
Alternative D (Maximum Treatment, Storage, and Disposal) because of the lower waste invent

3.4.6.14.5 Hazardous Materials-The consequences of maximum reasonably 

foreseeable accidents associated with hazardous waste or chemicals would be the same under
Alternative as those analyzed under Alternative A (No Action).  Lower consequence accident
occur as a result of proposed actions. 

3.4.6.14.6 Environmental Remediation and Decontamination and 

Decommissioning-The incremental risk of accidents over those assessed in Alternative A (No
would be related to expanded environmental remediation and decontamination and decommissio
activities (including construction) on the basis of current plans.  However, accidents ass
environmental remediation at Pit 9 at the Radioactive Waste Management Complex would bound
consequences of accidents at other activities on the INEL site.  Therefore, the consequenc
reasonably foreseeable accidents associated with environmental remediation and decontamina
decommissioning activities would be the same under the Preferred Alternative as those anal
Alternative A (No Action). 



3.4.7 Cumulative Impacts from Connected or Similar Actions 

    Cumulative impacts are the incremental impact of the proposed action added to all othe
present, and reasonably foreseeable future actions.  The cumulative impacts of the Preferr
would be similar to those described for Alternative B (Ten-Year Plan) in Section 5.15 of V
EIS, and less than those for Alternative D (Maximum Treatment, Storage, and Disposal). 

3.4.8 Adverse Environmental Effects Which Cannot be Avoided 

    The construction and operation of facilities under the Preferred Alternative would res
unavoidable adverse impacts to the environment.  Such impacts would be similar to those de
Alternative B (Ten-Year Plan) in Section 5.16 of Volume 2 of this EIS.  Changes in project
measures could eliminate, avoid, or reduce many of these to minimal levels. 

3.4.9 Relationship Between Short-Term Use of the Environment and the Maintenance and 

Enhancement of Long-Term Productivity 
    Implementing the Preferred Alternative would cause some small impacts to the environme
would permanently commit certain resources (see Section 5.17 of Volume 2 of this EIS).  Un
Alternative, short-term uses of resources would be greater than Alternative A (No Action),
for Alternative D (Maximum Treatment, Storage, and Disposal).  Because of remediation effo
the Preferred Alternative, impacts would result in enhanced long-term productivity compare
Alternatives A (No Action) and C (Minimum Treatment, Storage, and Disposal). 

3.4.10 Irreversible and Irretrievable Commitments of Resources 

    Implementing the Preferred Alternative would cause the irreversible and irretrievable 
certain resources.  Under the Preferred Alternative, the commitment of such resources as a
energy, water, and land allocated for waste disposal, would be similar to those for Altern
Plan) as described in Section 5.18 of Volume 2 of this EIS, and would be less than those f
(Maximum Treatment, Storage, and Disposal).  

3.4.11 Mitigation 

    Possible mitigation measures for proposed activities in the Preferred Alternative are 
those discussed in Section 5.19 of Volume 2 of this EIS. 

3.4.12 Environmental Justice 

    The effects of proposed actions under the Preferred Alternative are small and would no
disproportionately high adverse impact to any particular segment of the population, includ
low-income communities (see Section 5.20). 
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4. AFFECTED ENVIRONMENT 

4.1 Introduction 

      Chapter 4 describes the existing environment at the Idaho National Engineering Labor
Idaho Falls facilities, and the surrounding region.  Only those areas that might be affect
spent nuclear fuel program and environmental restoration and waste management alternatives
This chapter provides the environmental conditions against which the potential environment
various alternatives can be measured. 
      Chapter 4 summarizes the existing data and technical literature in each discipline, 
to the supporting technical references listed in Chapter 9 that contain substantiating det

4.2 Land Use 

      The INEL site encompasses 571,000 acres (230,000 hectares) within Butte, Bingham, Bo
Jefferson, and Clark counties (see Figure 4.2-1).  This section includes a brief descripti
uses at the INEL and in the surrounding region, and land use plans and policies applicable
area. 

4.2.1 Existing and Planned Land Uses at the Idaho National Engineering Laboratory 

      Categories of land use at the INEL site include facility operations, grazing, genera
infrastructure, such as roads.  Facility operations include industrial and support operati
energy research and waste management activities (activities also conducted at the Idaho Fa
is also used for recreation and environmental research associated with the designation of 
National Environmental Research Park.  Much of the INEL site is open space that has not be
specific uses.  Some of this space serves as a buffer zone between INEL facilities and oth
2 percent of the total INEL site area (11,400 acres or 4600 hectares) is used for faciliti
Public access to most facility areas is restricted.  Approximately 6 percent of the INEL s
(13,870 hectares), is devoted to public roads and utility rights-of-way that cross the sit
include public tours of general facility areas and the Experimental Breeder Reactor-I (a N
Landmark) and controlled hunting, which is generally restricted to half a mile (0.8 kilome
boundary.  Between 300,000 and 350,000 acres (121,000 and 142,000 hectares) are used for c
grazing.  A 900-acre (400-hectare) portion of this land, located at the junction of Idaho 
and 33, is used by the U.S. Sheep Experiment Station as a winter feed lot for approximatel
Grazing is not allowed within 2 miles (3 kilometers) of any nuclear facility, and, to avoi
milk contamination by long-lived radionuclides, dairy cattle are not permitted.  Rights-of
permits are granted and administered by the U. S.  Department of the Interior's Bureau of 
Selected land uses at the INEL and in the surrounding region are presented in Figure 4.2-2
      DOE land use plans and policies applicable to the INEL include the INEL Institutiona
1994-1999 (DOE-ID 1993a) and the INEL Technical Site Information Report (Smith et al. 1993
Institutional Plan provides a general overview of INEL facilities, outlines strategic  
 
Figure 4.2-1.  Idaho National Engineering Laboratory site vicinity map. Figure 4.2-2.  Sel
program directions and major construction projects, and identifies specific technical prog
equipment needs.  The Technical Site Information Report presents a 20-year master plan for
activities at the site.  In general, it is expected that energy research and waste managem
continue in existing facility areas and, in some instances, expand into undeveloped site a
documents also describe environmental restoration, waste management, and spent nuclear fue
Projected future land use scenarios for the next 25 to 50 years include outgrowth of curre
and possible development of waterfowl production ponds within existing grazing areas. 
      The INEL site is located within the Medicine Lodge Resource Area (approximately 140,
56,800 hectares in the eastern and southern portions of the INEL site) and the Big Butte R
(430,499 acres or 174,000 hectares in the central and western portions), both of which are
the Bureau of Land Management (see Figure 4.2-1).  Under Resource Management Plans, portio
resource areas are managed for grazing and wildlife habitat.  No mineral exploration or de
allowed on INEL land. 
      No onsite land use restrictions due to Native American treaty rights would exist for
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alternatives described in this Environmental Impact Statement.  The INEL site does not lie
land boundaries established by the Fort Bridger Treaty.  Furthermore, the entire INEL site
the U.S. Department of Energy, and therefore that provision in the Fort Bridger Treaty tha
Shoshone and Bannock Indians the right to hunt on the unoccupied lands of the United State
presently apply to any land upon which the INEL is located.  Potential impacts of the alte
American and other cultural resources, and potential mitigation measures, are discussed in
5.20 on Environmental Justice, and Section 5.4, Cultural Resources.  

4.2.2 Existing and Planned Land Use in Surrounding Areas 

      Lands surrounding the INEL site are owned by the Federal government, the State of Id
private parties.  Land uses on federally owned land consist of grazing, wildlife managemen
mineral and energy production, and recreation.  State-owned lands are used for grazing, wi
and recreation.  Privately owned lands are used primarily for grazing, crop production, an
      Small communities and towns located near the INEL boundaries include Mud Lake to the
Butte City, and Howe to the west; and Atomic City to the south.  The larger communities of
Falls/Ammon, Rexburg, Blackfoot, and Pocatello/Chubbuck are located to the east and southe
site.  The Fort Hall Indian Reservation is located southeast of the INEL site.  Recreation
attractions in the region surrounding the INEL site include Craters of the Moon National M
Half Acre Wilderness Study Area, Black Canyon Wilderness Study Area, Camas National Wildli
Market Lake State Wildlife Management Area, North Lake State Wildlife Management Area, Yel
National Park, Targhee and Challis National Forests, Sawtooth National Recreation Area, Sa
Wilderness Area, Sawtooth National Forest, Grand Teton National Park, Jackson Hole recreat
and the Snake River (see Figures 4.2-1 and 4.2-2). 
      Lands surrounding the INEL site are subject to Federal and State planning laws and r
Planning for and use of Federal lands and their resources are governed by Federal rules an
require public involvement in their implementation.  Land use planning in the State of Ida
the Local Planning Act of 1975 (State of Idaho Code 1975).  Since the State currently has 
planning agency, the Idaho legislature requires that each county adopt its own land use pl
guidelines.  County plans that are applicable to lands bordering the INEL site include the
Planning and Zoning Ordinances and Interim Land Use Plan  (Clark County 1994), the Bonnevi
Comprehensive Plan (Bonneville County 1976), the Bingham County Zoning Ordinance and Plann
Handbook (Bingham County 1986), the Jefferson County Comprehensive Plan (Jefferson County 
the Butte County Comprehensive Plan (Butte County 1976).  Land use planning for INEL facil
within the Idaho Falls city limits is subject to Idaho Falls planning and zoning restricti
1989, 1992).  
      All county plans and policies encourage development adjacent to previously developed
to minimize the need to extend infrastructure improvements and to avoid urban sprawl (DOE-
Because the INEL is remotely located from most developed areas, INEL lands and adjacent ar
likely to experience residential and commercial development, and no new development is pla
INEL site (DOE-ID 1993b).  However, recreational and agricultural uses are expected to inc
surrounding area in response to greater demand for recreational areas and the conversion o
land (DOE-ID 1993b). 
                   

4.3 Socioeconomics 

      Socioeconomic resources assessed here are characterized in terms of employment, inco
population, housing, community services, and public finance.  These resources are often in
response to a particular action.  Changes in employment, for example, may lead to populati
into or out of a region, leading to changes in demand for housing and community services.
      The region of influence for the socioeconomic analysis was determined to be a seven-
comprised of Bingham, Bonneville, Butte, Clark, Jefferson, Bannock, and Madison counties (
Section F-1, Socioeconomics).  Based on a survey of INEL personnel (DOE-ID 1991), over 97 
employees reside in this region of influence.  The region of influence also includes the F
Reservation and Trust Lands (home of the Shoshone-Bannock Tribes), located in Bannock, Bin
Caribou, and Power counties. 
      The following sections present a brief overview of existing and projected baseline c
socioeconomic characteristic. 

4.3.1 Employment and Income 



      Historically, the regional economy has relied predominantly on natural resource use 
today, farming, ranching, and mining remain important components of the economy.  Idaho Fa
and service center for the region of influence, and Pocatello has evolved into an importan
distribution center and site of higher education institutions.  Agriculture and ranching, 
ranching, are important contributors to the economy of the Fort Hall Indian Reservation. 

4.3.1.1 Employment. 

The labor force in the region of influence has increased from 92,159 in 
1980 to 104,654 in 1991 (see Table 4.3-1) at an average annual growth rate of approximatel
1991, the region of influence accounted for approximately 20 percent of the total State la
(ISDE 1992).  The labor force in the region of influence is expected to increase to 117,12
 
Table 4.3-2). 
 
Table 4.3-1.  Historical labor force and unemployment rates for counties and the region of
Laboratory.   
  
                         1980                                                       1985  
Area               Labor force                    Unemployment rate           Labor force 
                                                                                          
Bannock            32,064                         7.2                           33,763    
Bingham            14,768                         7.9                           16,922    
Bonneville         30,220                         5.2                           35,181    
Butte               1,318                         5.8                            1,583    
Clark                416                          7.0                             539     
Jefferson          6,212                          6.8                           7,148     
Madison            7,161                          5.4                           7,817     
Region of          92,159                         6.4                         102,953     
Influence  
                                         
  
a.  Source:  ISDE (1986, 1991, 1992). 
 
Table 4.3-2.  Projected labor force, employment, and population in the region of influence
Category        1995         1996                        1997          1998               
Labor force     108,667      109,607                     110,547       111,487            
Employment      101,450      102,328                     103,205       104,083            
Population      247,990      251,518                     255,096       258,726            
  
a.  Source:  ISDE (1992); SAIC (1994). 
      Unemployment rates varied considerably among the counties of the region of influence
ranging from 2.6 percent in Clark County to 6.3 percent in Bannock and Bingham Counties (s
Since 1980, the average annual unemployment rate for the region has ranged from 5.3 percen
percent in 1983.  In 1991, the average annual unemployment rate for the region of influenc
compared to the average State-wide rate of 6.2 percent. 
      Retail trade and educational services are the two largest employment sectors in the 
respectively accounting for 17.6 and 11.4 percent of employment in 1989 (USBC 1992).  In B
County, retail trade accounted for 17.9 percent of the total county employment of 32,016, 
and related services accounted for 16.8 percent.  The largest employment sectors in other 
manufacturing in Bingham County; retail trade in Bannock and Jefferson Counties; agricultu
fishing in Butte and Clark Counties; and educational services in Madison County. 

4.3.1.2 Income. 

Between 1979 and 1989, real median household income increased in Butte, 
Clark, Jefferson, and Madison counties and decreased in Bannock, Bingham, and Bonneville c
1982, 1992).  In 1989, median household income ranged from $23,000 in Madison County to $3
Bonneville County, compared to $25,257 for Idaho and $30,056 for the nation.  Per capita i
was consistent with median income, with Bonneville County having the highest per capita in
and Madison County the lowest ($7,385).  However, all counties had per capita income level
the United States of $14,420. 



4.3.1.3 Idaho National Engineering Laboratory. 

The INEL plays a substantial role in the 
regional economy.  During Fiscal Year 1990, the INEL directly employed approximately 11,10
accounting for almost 12 percent of total regional employment.  The population directly su
employment was estimated to be approximately 38,000 persons, or 17 percent of the total re
population.  Major employment groups at the INEL are DOE-ID contractors, DOE-ID, Argonne N
Laboratory-West, and the Naval Reactors Facility (see Figure 4.3-1).  In 1992, total direc
was approximately 11,600 jobs (DOE-ID 1994).   Projections indicate that the total number 
INEL is expected to be 8,620 in Fiscal Year 1995 and 7,250 in Fiscal Year 2004 (Tellez 199
 
Figure 4.3-1.  Historical and projected baseline employment at the Idaho National Engineer
      Projected decreases in direct INEL employment are primarily related to contractor co
productivity improvements, and privatization, which account for 67 percent of projected jo
Fiscal Year 1994 and Fiscal Year 2004, and to reduced activities at the Naval Reactors Fac
accounts for 30 percent of projected job losses.  Contract consolidation at DOE-ID resulte
consolidation of several contracts under one contract.  The consolidation eliminated redun
previously performed by each individual contractor and offered early retirement options or
example, voluntary separation) to current INEL contractor employees.  Privatization of INE
shift employment from direct INEL employment to private companies. 
      For Fiscal Year 1990, the total budget for the INEL was $1,200 million.  Financial p
projections for the INEL indicate that funding levels are expected to decrease from $1,020
Year 1995 to $820 million in Fiscal Year 2004 (see Figure 4.3-2).  These figures do not in
projects associated with the alternatives analyzed in Section 5.3, Socioeconomics.   
 
Figure 4.3-2.  Historical and projected funding at the Idaho National Engineering Laborato
The largest DOE-ID program is environmental restoration and waste management, with project
almost $557 million in Fiscal Year 1995 and $420 million in Fiscal Year 2004.  Funding for
restoration and waste management is expected to decrease by 25 percent between Fiscal Year
2004, while funding for the INEL as a whole is expected to decrease by 20 percent.  On ave
46 percent of total INEL expenditures (20 percent of nonpayroll expenditures and 97 percen
expenditures) would be spent within the region of influence. 
      Wages and salaries paid to INEL employees totaled nearly $477 million in Fiscal Year
addition, $113.9 million of direct expenditures were made in the regional economy for good
Consistent with the projected decrease in employment over the period 1995 to 2005, payroll
to decline.  Total INEL payroll is expected to decrease from $373 million in Fiscal Year 1
approximately $314 million by Fiscal Year 2004 (in 1993 constant year dollars). 

4.3.2 Population and Housing 

      Population and housing statistics for the region of influence surrounding the INEL a
the following sections. 
  

4.3.2.1 Population. 

From 1960 to 1990, population growth in the region of influence mirrored 
State-wide growth.  During this period, the region's population increased at an average an
approximately 1.3 percent, while the growth rate for the State was 1.4 percent.  Between 1
population growth in the region of influence approximately equaled that of the State, with
rate of 0.6 percent per year.  The region of influence had a 1990 population of 219,713, w
percent of the State's total population of 1,006,749.  The most populous counties were Ban
Bonneville, which together contained over 60 percent of the seven-county total (Figure 4.3
Clark were the least populous of the counties in the region of influence.  The largest cit
influence were Pocatello and Idaho Falls, with 1990 populations of approximately 46,000 an
respectively.  In 1990, the Fort Hall Indian Reservation and Trust Lands contained 5,113 r
majority (52 percent) residing in Bingham County. 
 
Figure 4.3-3.  Historical and projected total population for the counties of the region of
      The population within an 80-kilometer (50-mile) circle centered at Argonne National 
West (on the INEL site) has been characterized for the purposes of identifying whether any
high and adverse impacts might exist to minority or low-income populations.  The populatio
circle surrounding the INEL site is shown to be 7 percent minority and 14 percent low-inco



Bureau of Census information and the definitions and approach presented in Section 5.20, E
Justice. 
      Population in the region of influence is projected to reach 276,395 persons by 2004 
population and employment trends (see Table 4.3-2).  Over the period 1990 to 2004, the ave
growth rate is projected to be 1.6 percent compared to a projected State-wide annual growt
percent. 

4.3.2.2 Housing. 

Bonneville and Bannock counties (which respectively include the cities of Idaho 
Falls and Pocatello) provided 67 percent of the 73,230 year-round housing units in the reg
1990 (see Table 4.3-3).  Of this number, approximately 70 percent were single-family units
multifamily units, and 13 percent were mobile homes.  Most of the multifamily units (75 pe
located in Bonneville and Bannock Counties.  About 29 percent of the occupied housing unit
were rental units and 71 percent were homeowner units. 
 
Table 4.3-3.  Number of housing units, vacancy rates, median house value, and median month
county and the region of influence surrounding the Idaho National Engineering Laboratory. 
              Homeowner housing units                        Rental units  
                                                                                          
              Number of unitsVacancy ratesMedian value       Number of         Vacancy rat
County/region                             ($)                units                        
Bannock          16,447          2.4          53,300         7,467                 10.3   
Bingham          9,010           2.0          50,700         2,955                 9.2    
Bonneville       17,707          1.9          63,700         7,375                 6.2    
Butte            780             4.6          41,400         302                   16.2   
Clark            177             1.7          37,300         114                   9.6    
Jefferson        4,000           2.0          54,300         992                   4.1    
Madison          3,522           1.3          68,700         2,392                 2.8    
Region of                                                                                 
influence        51,674          2.1          (b)            21,556                4.6    
                                             
  
a.  Source:  USBC (1992).  
  
b.  Not applicable.  
      The median value of owner-occupied housing units ranged from $37,300 in Clark County
in Madison County, and median monthly rents ranged from $243 in Butte County to $366 in Bo
County.  In 1990, there were 1,510 occupied housing units on the Fort Hall Indian Reservat
Lands (USBC 1992) and a vacancy rate of 14 percent. 

4.3.3 Community Services and Public Finance 

      Selected community services and public finance statistics for the region of influenc
INEL are discussed in the following sections. 

4.3.3.1 Community Services. 

The following selected community services within the region of 
influence are considered:  public schools, law enforcement, fire protection, and hospital 
characteristics of these services for the region of influence are summarized in Table 4.3-
      Seventeen public school districts and three non-public schools provide educational s
57,000 children within the region of influence.  Of these students, about 6,500 are depend
related employees.  During the 1990-1991 academic year, most public school districts spent
$3,000 to $4,000 per student annually.  Higher education in the region is provided by the 
Idaho State University, Brigham Young University - Ricks College, and the Eastern Idaho Te
      Law enforcement services in the region are provided by 7 county sheriff's offices, 1
departments, and the Idaho State Police.  There was a total of 426 sworn officers and 100 
enforcement personnel in 1991, over 59 percent of which served Bannock and Bonneville coun
      There are 18 fire districts in the region of influence, which operate a total of 30 
by 179 paid and 313 volunteer firefighters.  Bingham, Bonneville, Butte, Clark, and Jeffer
surround the INEL, have developed emergency plans to be implemented in the event of a radi
hazardous materials emergency.  The emergency plans include memoranda of understanding wit



procedures for notification and response, listings of emergency equipment and facilities, 
and training programs. 
 
Table 4.3-4.  Summary of public services available in the region of influence surrounding 
                Public service              Bannock   Bingham                 Bonneville  
Schools                                                                                   
Number of public school districts           2         5                       3           
Total enrollment                            15,455    11,311                  17,896      
Number of INEL-related students (excluding  485       1,532                   4,040       
military 
Health Care Delivery                                                                      
Number of hospitals                         3         2                       1           
Number of licensed beds                     309       238                     311         
Law Enforcement                                                                           
Number of sworn law enforcement officers    151       65                      143         
Total personnel per 1,000 population        2.5       2.0                     2.2         
Fire Protection                                                                           
Number of fire stations                     9         7                       6           
Number of firefighters                      166       96                      121         
Number of firefighting vehicles             37        25                      24          
Municipal Solid Waste Disposal                                                            
Number of landfills meeting U.S.            1b        3c                      1           
Environment 
Protection Agency regulations 
Expected lifespan in years                  30        3-6                     50          
                            
  
a.  Sources:  IDE (1991), IDHW (circa 1990), IDLE (1991), Kouris (1992a), and Kouris (1992
  
b.  Fort Hall Mine Landfill is being redesigned to meet U.S. Environmental Protection Agen
  
c.  Aberdeen Landfill may close due to noncompliance with U.S. Environmental Protection Ag
      Eight hospitals serve the region of influence with a total of over 900 licensed beds
nearly 128,000 patient days.  Occupancy rates range from 22.0 to 61.7 percent in the regio
1990).  Regional ambulance services are provided by county governments and the Blackfoot, 
Falls, and Pocatello fire departments.  A private ambulance company serves residents in Bu
region of influence is also served by four quick response units, two medical helicopters, 
specializing in emergency medical services (Hardinger 1990, U.S. West Direct 1992). 
      Municipal solid waste generated in the region is transported to county landfills.  I
landfills served the region of influence.  Four county landfills (one each in Bannock, Cla
Madison counties) are being closed before reaching their planned capacity due to noncompli
U.S. Environmental Protection Agency standards (CFR 1991).  New municipal landfills that m
Environmental Protection Agency standards will replace the closed county landfills. 

4.3.3.2 Public Finance. 

In Fiscal Year 1991, total county revenues for the region of influence 
amounted to approximately $90 million excluding Bonneville County (see Table 4.3-5), mostl
and intergovernmental transfers.  In 1991, the total assessed value of taxable property in
influence was about $4.47 billion.  In addition to property tax revenues, local government
counties) also receive revenue from sales tax disbursements and revenue-sharing programs. 
60 to 85 percent of the total revenues received by each county is derived from these two s
      Although DOE is a Federal agency and exempt from paying State or local taxes, INEL e
and contractors are not.  In 1992, INEL employees paid an estimated $59.6 million in Feder
and $23.5 million in State withholding tax. 
      In 1991, the major categories of county government expenditures were as follows:  ge
government services, 27 percent; road maintenance, 18 percent; public safety, 16 percent; 
programs, 16 percent; sanitation and public works, 9 percent; debt service, 3 percent; tru
percent; and other expenditures, 9 percent. 
 
Table 4.3-5.  Total revenues and expenditures by county in the region of influence surroun
National Engineering Laboratory for Fiscal Year 1991.   
                               Total revenues          Total expenditures  
County                         ($)                     ($)         



Bannock                        16,232,274              14,216,708     
Bingham                        11,434,200              10,708,011     
Bonnevilleb                    50,186,650              51,850,100     
Butte                          1,417,684               1,397,012     
Clark                          1,236,849               1,086,379     
Jefferson                      4,408,236               4,566,074     
Madison                        5,249,432               5,662,080     
Seven-county region            90,165,325              89,446,364     
                                
  
a.  Sources:  Ghan (1992), Bingham County (circa 1992), McFadden (circa 1992), Swager & Sw
(1992a), Swager & Swager (1992b), Draney, Searle, and Associates (1992), Schwendiman & Sut
(1992).  
  
b.   Bonneville County's financial statements and total revenue data include special accou
cities, cemeteries, fire districts, ambulance districts, and other special accounts not fo
budgets.  The majority of intergovernmental revenue is used to fund these accounts. 
          

4.4 Cultural Resources 

      This section discusses all cultural resources at the INEL, including prehistoric and
archaeological sites, historic sites and structures, and traditional resources that are of
importance to local Native Americans.  Paleontological localities on the INEL site are als

4.4.1 Archaeological Sites and Historic Structures 

      As summarized in the INEL Draft Management Plan for Cultural Resources (Miller 1992)
contains a rich and varied inventory of cultural resources.  This includes fossil localiti
important paleoecological context for the region and the numerous prehistoric archaeologic
preserved within it.  These latter sites, including campsites, lithic workshops, cairns, a
among others, are also an important part of the INEL inventory.  These sites provide infor
activities of aboriginal hunting and gathering groups who inhabited the area for approxima
Archaeological sites, pictographs, caves, and many other features of the INEL landscape ar
contemporary Native American groups for historical, religious, and traditional reasons.  H
document use of the area during the late 1800s and 1900s.  These include the abandoned tow
Powell/Pioneer, a northern spur of the Oregon Trail known as Goodale's Cutoff, many small 
irrigation canals, sheep/cattle camps, and stage/wagon trails.  Finally, important informa
development of nuclear science in America is also preserved in the many scientific and tec
constructed within the INEL boundaries. 
      As of June 1994, more than 100 cultural resource surveys have been conducted over ap
percent of the area within the INEL site.  During the course of these surveys, most of whi
conducted near major facility areas, 1,506 archaeological resources have been identified, 
prehistoric sites, 38 historic sites, 753 prehistoric isolates, and 27 historic isolates (
Ringe 1993).  Until formal significance evaluations (archaeological testing and historic r
completed, all of the cultural sites in this inventory are considered to be potentially el
the National Register of Historic Places.   However, all of the isolates have been categor
meet eligibility requirements (Yohe 1993). 
      Due to the relatively high density of prehistoric sites on the INEL site and the nee
consideration of these resources during Federal undertakings, a preliminary study, which r
development of a predictive model, has been completed.  This study identified areas where 
are apparently highest and the potential impacts to significant archaeological resources, 
compliance, will likely increase correspondingly (Ringe 1993).  This information is intend
guidance for INEL project managers in selecting appropriate areas for new construction.  H
not take the place of inventories that are required by the National Historic Preservation 
ground-disturbing projects (NHPA 1966).  The predictive model was constructed using a mult
technique on environmental variables associated with areas containing sites and areas with
model shows that prehistoric cultural resources appear to be concentrated in association w
physical features of the land.  In this context, very high densities of resources are like
Big Lost River and Birch Creek, atop buttes, and within craters and caves.  The Lemhi Moun
Terreton basin, and a 1.75-mile- (2,800-meter-) wide zone along the edge of local lava fie
contain a fairly high density of sites.  Within the extensive flows of basaltic lava and a
of the Lemhi Mountains, site density is classified as moderate.  The lowest density of pre



probably occurs within the floodplain of the Big Lost River and the alluvial fans emerging
Creek Valley, within the sinks, and within the recent Cerro Grande lava flow.  However, a 
low or medium density does not eliminate the possibility that significant resources exist 
Although this model has not been tested, it is useful as a planning guide for defining tho
to contain archaeological resources based on past surveys. 
      Although no systematic inventory of historically significant facilities associated w
operation of the INEL has been completed, a preliminary study indicated that all INEL faci
evaluation (Braun et al. 1993).  The Experimental Breeder Reactor-I is a National Historic
the National Register of Historic Places.  To date, however, few of the other properties h
evaluated for eligibility to the National Register of Historic Places.  However, Memoranda
between DOE, the Idaho State Historic Preservation Office, and the National Advisory Counc
Preservation establish that certain structures located at Test Area North (DOE 1993a) and 
Area (DOE 1993b) are eligible for nomination.  These memoranda outline specific techniques
the historic value of the areas in conformance with the requirements of the Historic Ameri
Survey and the Historic American Engineering Record.  Other facilities on the INEL site ar
similar efforts if scheduled for major modification, demolition, or abandonment.  

4.4.2 Native American Cultural Resources 

      Because Native American people hold the land sacred, in their terms the entire INEL 
culturally important.  Cultural resources, to the Shoshone-Bannock Tribes, include all for
lifeways and usages of all natural resources.  This includes not only prehistoric archaeol
important in a religious or cultural heritage context, but also features of the natural la
water, or animal resources that have special significance.  These resources may be affecte
visual environment (construction, ground disturbance, or introduction of a foreign element
dust particles, or by contamination.  Geographically, the INEL site is included within a l
inhabited by and still of importance to the Shoshone-Bannock.  Plant resources used by the
Bannock that are located on or near the INEL site are listed in Table 4.4-1.  Areas signif
Shoshone-Bannock would include the buttes, wetlands, sinks, grasslands, juniper woodlands,
and the Big Lost River.  
      Five Federal laws prompt consultation between Federal agencies and Native American t
National Environmental Policy Act (NEPA 1970), the National Historic Preservation Act, as 
(NHPA 1966), the American Indian Religious Freedom Act (AIRFA 1978), the Archaeological Re
Protection Act (ARPA 1979), and the Native American Graves Protection and Repatriation Act
1990).  In accordance with these directives and in consideration of DOE's written Native A
(DOE 1990, 1992), DOE at the INEL has committed to additional interaction and exchange of 
with the Shoshone-Bannock Tribes of the nearby Fort Hall Indian Reservation and is develop
for consultation and coordination.   This relationship is outlined in a formal Working Agr
Shoshone-Bannock and DOE (DOE-ID 1992).  In addition, the Cultural Resources Management Pl
INEL (Miller 1992) and the curation agreement for permanent storage of archaeological mate
for completion by June 1996.  The Cultural Resources Management Plan would define procedur
involving the Shoshone-Bannock during the planning stages of project development.  The cur
 
Table 4.4-1.  Plants used by the Shoshone-Bannock that are located on or near the Idaho Na
Engineering Laboratory site. 
Plant family   Type of use              Location on INEL site            Abundance  
Desert parsley Medicine, food           Scattered                        Common  
Milkweed       Food, tools              Roadsides                        Scattered, uncomm
Sagebrush      Medicine, tools          Throughout                       Common, abundant 
Balsamroot     Food, medicine           Around buttes                    Common but scatte
Thistle        Food                     Scattered throughout             Common but scatte
Gumweed        Medicine                 Disturbed areas                  Common  
Sunflower      Medicine, food           Roadside                         Common  
Dandelion      Food, medicine           Throughout                       Common  
Beggar's ticks Food                     Disturbed areas throughout       Common, abundant 
Tansymustard   Food, medicine           Disturbed areas                  Common  
Cactus         Food                     Throughout                       Common, abundant 
Honeysuckle    Food, tools              Big Southern Butte               Common on butte 
Goosefoot      Food                     Throughout                       Common, abundant 
Russian thistleFood                     Disturbed areas throughout       Common, abundant 
Dogwood        Food, medicine, tools    Webb Springs, Birch Creek        Common where foun
Juniper        Medicine, tools, food    Throughout                       Common to abundan
Gooseberry     Food                     Scattered throughout             Common  
Mentha arvensisMedicine                 Big Lost River                   Uncommon  



Wild onion     Food, medicine, dye      Throughout                       Common  
Calochortus sppFood                     Buttes                           Common  
Fireweed       Food                     Throughout                       Common  
Pine           Food, tools, medicine    Big Southern Butte               Common on butte 
Douglas fir    Medicine                 Big Southern Butte               Common on butte 
Plantain       Medicine, food           Throughout                       Uncommon  
Wildrye        Food, tools              Throughout                       Common, abundant 
Indian ricegrasFood                     Throughout                       Common, abundant 
Bluegrass      Food, medicine           Throughout                       Common, abundant 
Serviceberry   Food, tools, medicine    Buttes                           Common where foun
Chokecherry    Food, medicine, tools,   Buttes                           Common where foun
               fuel  
Wood's rose    Food, smoking,           Big Lost River, Big Southern     Common, abundant 
               medicine, ritual         Butte  
Red raspberry  Food, medicine           Big Southern Butte               Uncommon  
Willow         Medicine                 Throughout in moist areas        Common   
Coyote tobacco Smoking, medicine        Big Lost River, Webb Springs     Uncommon  
Cattail        Food, tools              Sinks, outflow from facilities   Uncommon  
                                     
  
a.  Source:  Anderson et al. (1995). 
agreement would provide for the repatriation of burial goods in accordance with the Native
Protection and Repatriation Act. 

4.4.3 Paleontological Resources 

      There are 31 known fossil localities at the INEL site, and available information sug
region has relatively abundant and varied paleontological resources.  Preliminary analyses
materials are most likely to be found in association with archaeological sites; in areas o
deposits of the Big Lost River, Little Lost River, and Birch Creek; in deposits of Lake Te
some wind and sand deposits; and in sedimentary interbeds or lava tubes within local lava 
1992: Table 3-1). 

4.5 Aesthetic and Scenic Resources 

     This section describes the visual character of the INEL site and briefly discusses sc
in the vicinity of the INEL. An additional description of visual impacts to ofisite areas 
in Section 4.7, Air Resources. 

4.5.1 Visual Character of the Idaho National Engineering Laboratory Site 

      The INEL site is bordered on the north and west by the Bitterroot, Lemhi, and Lost R
mountain ranges. Volcanic buttes near the southern boundary of the INEL can be seen from m
locations on the site and the Fort Hall Indian Reservation. Most of the INEL site consists
undeveloped land, predominantly covered by large sagebrush and grasslands (see Section 4.9
Ecological Resources). Pasture and irrigated farmland border much of the INEL site (see Se
4.2, Land Use). 
      Nine facility areas are located on the INEL site. Although the INEL has a master pla
specific visual resource standards have been established. The generally low density INEL f
look like commercial/industrial complexes and are dispersed throughout the INEL site. The 
range in height from 10 feet (3 meters) to approximately 100 feet (30 meters), with a few 
towers that reach up to 250 feet (76 meters). Although many INEL facilities are visible fr
highways, most facilities are located over half a mile (0.8 kilometers) from public roads.
closest to a public road (0.4 mile or 0.6 kilometer) is the Water Reactor Research Test Fa
60 feet or 18 meters in height), located off State Highway 33. This section of Highway 33 
primarily by the INEL workforce at Test Area North. 
      About 90 miles (144 kilometers) of paved public highway run through the INEL site. U
Highway 20 runs east and west across the southern portion, and has one rest stop within th
boundaries. This is the highway most heavily used by the INEL workforce. It is a direct ro
the Idaho Falls area to Boise, Idaho, and recreational areas such as Sun Valley and Crater
Moon National Monument. The Experimental Breeder Reactor-I, just off Highway 20, is a Nati
Historic Landmark. It had 14,000 visitors in 1992 (Braun 1993) but was closed temporarily 



repairs in 1993. U.S. Highway 26 runs southeast and northwest, intersecting Highway 20 nea
Central Facilities Area. State Highways 22, 28, and 33 cross the northeastern part of the 

4.5.2 Scenic Areas 

     The Craters of the Moon National Monument is located about 15 miles southwest of the 
site's western boundary. The seasonal visual range from Craters of the Moon is from 81 to 
(130 to 156 kilometers) (Notar 1993). The Monument is located in a designated Wilderness A
which Class I (very high) air quality standards, or minimal degradation, must be maintaine
defined by the Clean Air Act (CFR 1977, 1990). Under the Clean Air Act, air quality is def
include visibility and scenic view considerations. 
     Lands adjacent to the INEL site, under Bureau of Land Management jurisdiction, are 
designated as Visual Resource Management Class II areas (BLM 1984, 1986). This designation
preservation and retention of the existing character of the landscape. Lands within INEL s
boundaries are designated as Class III and IV, the most lenient classes in terrns of modif
Bureau of Land Management is considering the Black Canyon Wilderness Study Area, located 
adjacent to the INEL, for Wilderness Area designation (BLM 1986), which, if approved, woul
in an upgrade of its Visual Resource Management class from Class II to Class I. 
     Features of the natural landscape have special significance to the Shoshone-Bannock t
The visual environment of the INEL site is within the visual range of the Fort Hall Indian
Reservation. 

4.6 Geology 

      This section describes the geological, seismic, and volcanic characteristics of the 
surrounding region. 

4.6.1 General Geology 

      The INEL site is located on the Eastern Snake River Plain (Figure 4.6-1).  The Plain
northeast-trending, crescent-shaped trough with low relief, comprised primarily of basalti
flows at the surface range in age from 1.2 million to 2,100 years.  The Plain features thi
interbedded deposits of wind-blown loess and sand; water-borne alluvial fan, lacustrine, a
alluvial sediments; and rhyolitic domes formed 1,200,000 to 300,000 years ago (Kuntz et al
4.6-2).  The Plain is bounded on the north and south by the north-to-northwest-trending mo
valleys of the Basin and Range Province, comprised of folded and faulted rocks that are mo
years old.  The Plain is bounded on the northeast by the Yellowstone Plateau.  The major e
and Range faulting began 20 to 30 million years ago and continues today, most recently ass
October 28, 1983, Borah Peak earthquake [Ms 7.3; 0.022 to 0.078g at the INEL site (Jackson
occurred along the Lost River fault, approximately 100 kilometers (62 miles) from INEL sit
the 1959 Hebgen Lake earthquake (Ms 7.5), approximately 150 kilometers (93 miles) from the
(Figure 4.6-1). 
      The northeast-trending volcanic terrain of the Plain has a markedly different geolog
tectonic pattern compared to the older folded and faulted terrain of the northwest-trendin
The northwest-trending Basin and Range faults have not been observed to extend across the 
northwest-trending volcanic rift zones are known to lie across the Plain at or near the IN
been attributed to basaltic eruptions that occurred 4 million to 2,100 years ago (Bowman 1
Smith 1992, Kuntz et al. 1990).   
      The seismic characteristics of the Plain and the adjacent Basin and Range Province a
Earthquakes and active faulting are associated with Basin and Range tectonic activity.  Th
historically experienced few and small earthquakes (King et al. 1987, Pelton et al. 1990, 
et al. 1993). 
 
Figure 4.6-1.  Geologic features in the region of the Idaho National Engineering Laborator
0.3048.) 
      A typical soil association occurring on a lava flow on the INEL site consists of thr
series differentiated from one another largely on the basis of soil depth.  The INEL site 
covered with a thin-to-thick blanket of eolian sediments, which are deposited in episodes 
climatic cycles.  The thickness of eolian sediments on the INEL site is generally less tha
and commonly between 0.3 to 0.9 meters (1 to 3 feet).  Most soils formed in eolian deposit
layer of secondary carbonates, which ranges from powdery to cemented. 



4.6.2 Natural Resources 

      A geothermal exploration well was drilled at the INEL site to a depth of 3,147 meter
in 1979.  A temperature of 142yC (288yF) was measured, but no commercial quantities of geo
were identified (Mitchell et al. 1980).   Mineral resources include several quarries or pi
boundary to supply sand, gravel, pumice, silt, clay, and aggregate for road construction a
facility construction and maintenance, waste burial activities, and ornamental landscaping
the course of excavation, the gravel pits may be studied to characterize the local surfici
site.  Outside the INEL site boundary, mineral resources include sand, gravel, pumice, pho
and precious metals (Strowd et al. 1981, Mitchell et al. 1981).  The geologic history of t
potential for petroleum production at the INEL site very low. 

4.6.3 Seismic Hazards 

      The distribution of earthquakes at and near the INEL site from 1884 to 1989 clearly 
Plain has a remarkably low rate of seismicity, whereas the surrounding Basin and Range has
of seismicity (Figure 4.6-3, WCC 1992).  The mechanism for faulting and generation of eart
Basin and Range is attributed to northeast-southwest directed crustal extension. 
      Several investigators have suggested hypotheses for the low rate of seismic activity
compared to the Centennial Tectonic Belt (Stickney and Bartholomew 1987) and Intermountain
(Smith and Arabasz 1991):   
 
Figure 4.6-3.  Historical earthquakes in the Idaho National Engineering Laboratory region 
      -     Smith and Sbar (1974) and Brott et al. (1981) suggested that high crustal temp
            beneath the Plain and adjacent region inside the seismic parabola (Figure 4.6-
            ductile deformation (aseismic creep), in contrast to the brittle deformation (
            that occurs in the Basin and Range.   
             
      -     Anders et al. (1989) suggested that the Plain and the adjacent region inside t
            parabola (Figure 4.6-1) have increased integrated lithospheric strength.  They
            the presence of mid-crustal mafic intrusive rock strengthens the crust so that
            to fracture (see also Smith and Arabasz 1991).   
             
      -     Parsons and Thompson (1991) proposed that magmatic dike injection suppresses n
            faulting and associated seismicity by altering the local tectonic stress field
            injected in volcanic rift zones, they push apart the surrounding rocks and dec
            differential stress, thereby preventing earthquakes from occurring.   
             
      -     Recently, Anders and Sleep (1992) proposed that introduction of mantle-derived
            the midcrust beneath the Plain has decreased faulting and earthquakes by lower
            of deformation. 
             
      The markedly different late-Tertiary and Quaternary tectonic and seismic histories o
Basin and Range Province reflect the dissimilar deformational processes acting in each reg
are being subjected to the same extensional stress field (Weaver et al. 1979, Zoback and Z
and Morgan 1992, Jackson et al. 1993); however, crustal deformation within the Plain occur
injection and, in the Basin and Range, through large-scale normal faulting (Rodgers et al.
Thompson 1991, Hackett and Smith 1992). 
      Major seismic hazards include the effects from ground shaking and surface deformatio
faulting, tilting).  Other potential seismic hazards (for example, avalanches, landslides,
settlement, and soil liquefaction) are not likely to occur at the INEL site because the lo
are not conducive to them.  Based on the seismic history and the geologic conditions, eart
magnitude 5.5 (and associated strong ground shaking and surface fault rupture) are not lik
within the Plain.  However, moderate to strong ground shaking can affect the INEL site fro
the Basin and Range.  Patterns of seismicity and locations of mapped faults are used to as
sources of future earthquakes and to estimate levels of ground motion at the INEL site.  T
maximum magnitudes of earthquakes that could produce the maximum levels of ground motions 
site facilities include (WCC 1990, 1992): 
      -     A moment magnitude 7.0 earthquake at the southern end of the Lemhi fault along
            and Fallert Springs segments 
             
      -     A moment magnitude 7.0 earthquake at the southern end of the Lost River fault 
            Arco segment 
             



      -     A moment magnitude 5.5 earthquake associated with dike injection in either the
            Lava Ridge-Hell's Half Acre Volcanic Rift Zones and the Axial Volcanic Zone 
             
      -     A "random" moment magnitude 5.5 earthquake occurring within the Eastern Snake 
            Plain. 
             
      An example of the relationship of the peak ground acceleration on the INEL site to t
frequency of occurrence of seismic events for various seismic hazards in the region, inclu
events, is illustrated in Figure 4.6-4 (WCFS 1993).  The curves were developed specificall
Idaho Chemical Processing Plant in the south-central INEL site and do not directly apply t
areas.  Ground motion contributions from seismic sources not shown on Figure 4.6-4 (that i
Seismic Belt, Idaho Batholith, and Yellowstone Region) are significantly smaller because o
locations or lower maximum magnitudes.  The INEL site-specific seismic hazard study (WCFS 
provide curves similar to Figure 4.6-4 for other INEL site areas.  INEL site seismic desig
determined by the INEL Natural Phenomena Committee and incorporated into the INEL Architec
Engineering Standards based on studies (WCC 1990).  Section 5.14, Facility Accidents, pres
potential impacts of postulated seismic events. 
 
Figure 4.6-4.  Contribution of the various seismic sources to the mean peak ground acceler

4.6.4 Volcanic Hazards 

      Volcanic hazards at the INEL site can come from sources inside or outside the Plain'
Volcanic hazards include the effects of lava flows, ground deformation (fissures, uplift, 
earthquakes (associated with magmatic processes as distinct from earthquakes associated wi
ash flows or airborne ash deposits (Bowman 1995).  Most of the basalt volcanic activity oc
million to 2,100 years ago in the INEL site area.  The most recent and closest volcanic er
2,100 years ago at the Craters of the Moon National Monument 25 kilometers (15 miles) sout
INEL site (Kuntz et al. 1992).  The rhyolite domes along the Axial Volcanic Zone formed be
0.3 million years ago and have a recurrence interval of about 200,000 years.  Therefore, t
future dome formation affecting INEL site facilities is very low. 
      Catastrophic Yellowstone eruptions have occurred three times in the past 2 million y
INEL site lies more than 160 kilometers (70 miles) from the Yellowstone Caldera rim, and h
winds would not disperse Yellowstone ash in the direction of the INEL site.  For these rea
great distance, and unfavorable dispersal, pyroclastic flows or ash fallout from future Ye
are not expected to impact the INEL site. 
      Basaltic lava flows and eruptions from fissures or vents have been considered in thi
Impact Statement.  Based on a probability analysis of the volcanic history in and near the
site area, the Volcanism Working Group (VWG 1990) estimated that the conditional probabili
volcanism would affect a south-central INEL site location is less than 2.5 y 10-5 per year
years or longer), where the hazard associated with Axial Volcanic Zone volcanism is greate
probability of volcanic impact on INEL site facilities farther north, where both silicic a
have been older and less frequent, is estimated to be less than 10-6 per year (once every 
longer).  The statistics of 116 measured INEL-area lava flow lengths and areas were used t
lava flow hazard zones (Figure 4.6-5).  The mean lava flow length plus one standard deviat
corresponds to 14 kilometers (8.7 miles).  The hazard for a particular site within or near
much lower, typically by an order of magnitude or more, and must be assessed on a site-spe
(Bowman 1995).  Section 5.14, Facility Accidents, presents the effects of a hypothetical l
the INEL Radioactive Waste Management Complex (RWMC). 
 
Figure 4.6-5.  Map of the Idaho National Engineering Laboratory, showing locations of volc

4.7 Air Resources 

      This section describes the air resources of the INEL site and the surrounding area. 
discussion includes the climatology and meteorology of the region, a summary of applicable
regulations, descriptions of radiological and nonradiological air contaminant emissions, a
characterization of existing and projected levels of air pollutants. The analysis includes
facilities and those that were expected (at the time the analysis was performed) to be ope
before June 1, 1995. Additional detail and background information on the material presente
section is presented in Appendix F, Section F-3, Air Resources, of Volume 2 of this EIS. 

4.7.1 Climate and Meteorology 



      The Eastern Snake River Plain climate exhibits low relative humidity, wide daily tem
swings, and large variations in annual precipitation. Average seasonal temperatures measur
range from -7.30C (Celsius) [(18.8~F (Fahrenheit)] in winter to 18.20C (64.8~F) in summer,
annual average temperature of about 5.60C (42~F). Temperature extremes range from a summer
maximum of 39.40C (103~F) to a wintertime minimum of 450C (490F). Large year-to-year 
variations in average monthly and seasonal temperatures are common, as are large variation
temperature in different locations. Annual precipitation is light, averaging 22.1 centimet
(8.71 inches), with monthly extremes of zero to 12.8 centimeters (5 inches). The maximum 2
precipitation rate is 4.6 centimeters (1.8 inches). The greatest short-term precipitation 
primarily attributable to thunderstorms, which occur approximately two or three days per m
during the summer. The average annual snowfall is 70.1 centimeters (27.6 inches), with ext
151.6 centimeters (59.7 inches) and 17.3 centimeters (6.8 inches). Relative humidity range
average minimum of 27 percent to a maximum of 79 percent on an annual basis. 
      The INEL site is in the belt of prevailing westerlies; however, these winds are norm
channeled by the mountain ranges bordering the Eastern Snake River Plain into a southwest 
Most offsite locations experience the predominant southwest/northeast wind flow of the Eas
River Plain, although subtle terrain features near some locations cause considerable varia
this flow regime. An illustration of annual wind flow is provided by the wind roses in Fig
These wind roses show the frequency of wind direction (in other words, the direction from 
 
Figure 4.7-1. Annual average wind direction and speed at metereological monitoring station
wind blows) and speed at three meteorological monitoring sites on the INEL site for the pe
to 1992. The highest hourly average near-ground wind speed measured onsite is 22.8 meters 
second (51 miles per hour) from the west-southwest, with a maximum instantaneous gust of 
34.9 meters per second (78 miles per hour) (Clawson et al. 1989). Other than thunderstorms
weather is uncommon. Five funnel clouds (tornadoes nOt touching the ground) and no tornado
been reported onsite from 1950 to 1988. Visibility in the region is good because of the lo
content of the alr and minimal sources of visibility-reducing pollutants. At Craters of th
Wilderness Area [approximately 20 kilometers (12.4 miles) southwest of the INEL site], the
visual range is from 130 to 156 kilometers (81 to 97 miles) (Notar 1993). 
      Air pollutant dispersion is a result of the processes of transport and diffusion of 
contaminants in the atmosphere. Transport is the movement of a pollutant in the wind field
diffusion refers to the process whereby a pollutant plume is diluted by turbulent eddies. 
diffusion of pollutants may be restricted or enhanced by the temperature gradient of the a
(that is, the change in temperature with altitude). Lapse conditions, which tend to enhanc
diffusion, occur slightly less than 50 percent of the time. Conversely, thermal stratifica
inversion conditions, which inhibit vertical diffusion, occur slightly more than 50 percen
The height to which the pollutants can freely diffuse is known as the mixing depth, while 
air from the ground up to the mixing depth is known as the mixed layer. Estimates of the m
average depth of the mixed layer range from 120 meters (400 feet) in December to 900 meter
(3,000 feet) in July. Nocturnal (nighttime) inversions form at approximately sunset and di
about one to two hours after sunrise. These inversions are often ground-based, meaning tha
temperature increases with height from the ground (Clawson et al. 1989). 

4.7.2 Standards and Regulations 

      Air quality regulations have been established to protect the public from potential h
effects of air pollution. These regulations (a) designate acceptable levels of pollution i
(b) establish limits on radiation doses to members of the public, (c) establish limits on 
emissions and resulting deterioration of air quality due to vehicular and other anthropoge
(d) require air permits to regulate (control) emissions from stationary (nonvehicular) sou
pollution, and (e) designate prohibitory rules, such as rules that prohibit open burning. 
Clean Air Act (and amendments) provides the framework to protect the nation's air resource
public health and welfare. In Idaho, the U.S. Environmental Protection Agency and the Stat
Idaho Department of Health and Welfare, Division of Environmental Quality, are jointly res
for establishing and implementing programs that meet the requirements of the Federal Clean
INEL site activities are subject to air quality regulations and standards established unde
Act and by the State of Idaho (IDHW 1994) and to internal policies and requirements of DOE
quality standards and programs applicable to INEL site operations are summarized in Figure
and described in further detail in Appendix F, Section F-3, Air Resources, of Volume 2 of 

4.7.3 Radiological Air Ouality 



      The population of the Eastern Snake River Plain is exposed to environmental radiatio
both natural and manmade sources. This section summarizes the sources and levels of radiat
exposure in this geographical region, including sources of airborne radionuclide emissions
INEL site. Estimates of radioactivity levels and radiological doses from current INEL site
including anticipated increases to the baseline (increases from facilities expected to bec
operational by June 1, 1995), are provided and discussed. 

4.7.3.1 Sources of Radioactivity. 

The major source of radiation exposure in the Eastern 
Snake River Plain is natural background radiation. Sources of radioactivity related to INE
operations contribute a small amount of additional exposure. 
      Background radiation includes sources such as cosmic rays; radioactivity naturally p
soil, rocks, and the human body; and airborne radionuclides of natural origin (such as rad
Radioactivity still remaining in the environment as a result of atmospheric testing of nuc
also contributes to the background radiation level, although in very small amounts. The na
background dose for residents of the Eastern Snake River Plain is estimated at 351 millire
with more than half (about 200 millirem per year) caused by the inhalation of radioactive 
formed by the decay of radon (Hoff et al. 1992, NCRP 1987). 
      INEL site operations can result in releasing radioactivity to air either directly (s
stacks or vents) or indirectly (such as by resuspension of radioactivity on contaminated g
Concentrations of radionuclides in direct releases are monitored or estimated based on kno
 
Figure 4.7-2. Overview of Federal, State, and U.S. Department of Energy programs for air q
calculations that relate surface contamination levels to expected airborne concentrations.
      Emissions from INEL site facilities include the noble gases (argon, krypton, and xen
iodine; particulate fission products, such as ruthenium, Strontium, and cesium; radionucli
by neutron activation, such as tritium (hydrogen-3), carbon-14, and cobalt-60; and heavy e
such as uranium, thorium, and plutonium, and their decay products. Historically, the radio
with the highest emission rate is the noble gas krypton-83, which is released mainly by ch
reprocessing of spent nuclear fuel and processing of high-level waste at the Idaho Chemica
Processing Plant (ICPP).   Activities at the Idaho Chemical Processing Plant also release 
small amounts of iodine-I 29, an isotope of concern because of its long half-life (16 mlll
biological properties. (Iodine isotopes taken into the body tend to accumulate in the thyr
Reactor operations release mainly noble gas isotopes with short half-lives, including argo
isotopes of xenon (mainly xenon-131m, -133, -135, and -138). Other activities at the INEL 
including waste management operations, result in very low levels of airborne radionuclide 
 
Table 4.7-1 provides a summary of the principal types of airborne radioactivity emitted fr
INEL site facilities, plus estimated emissions from projects expected at the time the anal
performed to become operational before June 1, 1993. For all existing facilities except th
Chemical Processing Plant, these estimates are based on emissions data for 1991. Emission 
the Idaho Chemical Processing Plant are based on actual 1993 emissions data, scaled upward
reflect operation of the New Waste Calcining Facility (a high-level waste processing opera
maximum permitted levels. Thus, the radiological emissions are representative of a baselin
includes processing of high-level waste, but not spent nuclear fuel processing. 

4.7.3.2 Existing Radiological CondlUons. 

Monitoring and assessment activities are 
conducted to characterize existing radiological conditions at the INEL site and surroundin
environment. Results of these activities show that exposures resulting from airborne radio
emissions are well within applicable standards and are a small fraction of the dose from b
sources. These results are discussed separately below for onsite and offsite environments.
a. Fuel reprocessing at the INEL site ceased in April 1992, and baseline emission rates do
contributions from reprocessing. Rather, Processing-related emissions are assessed in Sect
Resources, as potential impacts associated with possible future spent nuclear fluid manage
 
Table 4.7-1 Summary of airborne radionuclide emissions (in curies) from facility areas at 

4.7.3.2.1 Onsite Doses-An indication of onsite radiological conditions is obtained 

by comparing measured concentrations with those from INEL site boundary communities and di



locations. Results from onsite and boundary community locations include contributions from
background conditions and INEL site emissions, while distant locations represent backgroun
conditions beyond the influence of INEL site emissions. These data show that 1991 average 
radioactivity and radiation exposure levels within and around the INEL site were no differ
those at distant stations. The average annual dose (as measured by thermoluminescent dosim
during 1991) was 127 millirem for distant locations and 125 millirem for boundary communit
locations (Hoff et al. 1992). 
      Air dispersion models were applied to assess the radiation dose to workers at major 
facility areas as a result of cumulative emissions from existing facilities and those expe
operational before June 1, 1995 (Leonard 1993, 1994). Results of this assessment indicate 
maximum dose at any onsite area is currently about 0.2 millirem per year. This dose could 
to about 4 millirem per year if the maximum projected operation of the Portable Water Trea
Unit at the Power Burst Facility Area is included; however, that operation is temporary (o
years) and is not representative of a permanent increase in the baseline. If only permanen
emissions are considered, the baseline worker dose could increase to 0.32 millirem per yea
actual and projected doses are a very small fraction of the DOE-established occupational d
(5,000 millirem per year) and are below the National Emissions Standard for Hazardous Air
Pollutants (NESHAP) dose limit of 10 millirem per year. The National Emissions Standard fo
Hazardous Air Pollutants limit, established under the Clean Air Act, applies to the highes
member of the public (not to workers) but is the most restrictive limit for airborne relea
as a useful comparison for these results. 

4.7.3.2.2 Offsite Doses-The offsite population may receive a radiation dose as a 

result of radiological conditions directly attributable to INEL site operations. The dose 
with baseline radiological emissions (existing facilities and those expected at the time t
performed to become operational before June 1, 1995) is assessed for a maximally exposed i
and for the population within 80 kilometers (50 miles). The maximally exposed individual i
hypothetical person whose habits and proximity to the INEL site are such that the person w
receive the highest dose projected to result from sitewide radiological emissions. The dos
for the maximally exposed individual~as a result of current and projected sitewide emissio
0.05 millirem, which is well below both the National Emissions Standard for Hazardous Air
Pollutants dose limit (10 millirem per year) and the dose received from background sources
(351 millirem per year). Figure 4.7-3 illustrates a comparison of these dose rates. As evi
figure, the 10-millirem dose limit is a very small fraction of the background level and pr
degree of protection. 
 
Figure 4.7-3. Comparison of radiation dose to the maximally exposed individual (due to cur
Emission Standard for Hazardous Air Pollutants dose limit and the dose from background sou
      The collective dose to the surrounding population as a result of INEL site emissions
using 1990 U.S. Census Bureau data for the total population residing within a circular are
5O-kilometer (50-mile) radius extending from each facility, is about 0.3 person-rem. The p
dose is distributed over a population of about 120,000, resulting in an average individual
below 0.001 millirem. The population dose of 0.3 person-rem is very small when compared wi
dose received by the same population from background sources (over 40,000 person-rem). For
years, the baseline population dose is projected to increase (even though baseline emissio
not rise) by an amount corresponding to the growth of the surrounding population. 

4.7.3.3 Summary of Radiological Conditions. 

Radioactivity and radiation levels 
resulting from INEL site emissions are very low, well within applicable standards, and neg
when compared to doses received from natural background sources. This applies both to onsi
conditions to which INEL site workers or visitors may be exposed, and offsite locations wh
general population resides. Health risks associated with maximum potential exposure levels
onsite and offsite environments are described in Section 4.12, Health and Safety. 

4.7.4 Nonradiological Conditions 

      Persons in the Eastern Snake River Plain are exposed to sources of air pollutants, s
agricultural and industrial activities, residential woodburning, wind-blown dust, and auto
exhaust. Many of the activities at the INEL also emit air pollutants. The types of polluta
assessed here include (a) the criteria pollutants regulated under the National and State A



Quality Standards and (b)other types of pollutants with potentially toxic properties calle
hazardous) air pollutants. Criteria pollutants include nitrogen dioxide, sulfiir dioxide, 
monoxide, lead, ozone, and respirable particulate matter (particles less than 10 micromete
diameter, which are small enough to pass easily into the lower respiratory tract), for whi
Ambient Air Quality Standards have been established. Total suspended particulate matter is
designated by the State of Idaho as a criteria pollutant. Volatile organic compounds are a
precursors leading to the development of ozone.   Toxic air pollutants include cancer~ausi
such as arsenic, benzene, carbon tetrachloride, and formaldehyde, as well as materials wit
health hazards, such as fluorides, ammonia, and hydrochloric and suiftiric acids. 

4.7.4.1 Sources of Air Emissions. 

The types of nonradiological emissions from INEL 
facilities and activities are similar to those of other major industrial complexes the siz
Combustion sources such as boilers and emergency generators emit both criteria and toxic a
pollutants. Sources such as chemical processing operations, waste management activities (o
combustion), and research laboratories emit primarily toxic air pollutants. A total of 26 
pollutants have been identified that are emitted from existing INEL facilities in quantiti
the screening level established by the State of Idaho. Cflie health hazard associated with
pollutants emitted in lesser quantities is considered low enough by the State of Idaho not
detailed assessment.) Waste management, construction, and related activities (such as exca
also generate fligitive particulate matter. 
a. Ozone is formed by iaactions of oxides of nitrogen and oxygen in the presence of sunlig
hydrocarbons, sometimes called precursor organics, contribute to the formation of ozone. O
and volatile organic hydrocarbons are, therefore, regulated as precursors to ozone formati
     Baseline emission rates for existing facilities have been characterized for two separ
The actual emtssions case represents the collective emission rates of nonradiological poll
experienced by INEL facilities during 1991 for criteria pollutants and 1989 for toxic air 
These are the most recent years for which complete data are available. In contrast to this
emissions have also been estimated for a hypothetical maximum year. This is appropriate be
many facilities that are governed by conditions imposed by operating permits (such as maxi
hours of operation or emission rates) typically operate at levels well below those allowed
permit. It is conceivable that emission rates of currently operated facilities could incre
still remain within the bounds of permitted conditions. The maximum emissions case has, th
been characterized. This baseline case represents a scenario in which all permitted source
INEL are assumed to operate in such a manner that they emit specific pollutants to the max
extent allowed by operating permits or applicable regulations. The baseline also includes 
increases (that is, emissions from projects expected at the time the analysis was performe
operational before June 1, 1995.) A summary of criteria and toxic air pollutant emission r
actual and maximum emissions cases, including projected increases, is provided in Table 4.

4.7.4.2 Existing Conditions. 

For most of the pollutants included in this assessment 
(including all toxic air pollutants), insufficient monitoring data exist to allow a meanin
of existing air quality. Rather, the characterization of existing nonradiological conditio
extensive program of air dispersion modeling. The modeling program applied for this purpos
utilized computer codes, methods, and assumptions that are considered acceptable by the U.
Environmental Protection Agency and the State of Idaho for regulatory compliance purposes.
general, the Industrial Source Complex-2 (ISC-2) model was used for assessment of criteria
and selected toxic air pollutants; the Fugitive Dust Model (FDM) was used to assess impact
fugitive dust emissions; and the simpler SCREEN model was used to assess other toxic air 
contaminants. The SCREEN model incorporates methods and data that tend to overestimate imp
and it is useful for idenflfying cases that require additional, more refined (ISC-2) asses
methodology applied in these assessments is described in detail in Appendix F, Section F-3
Resources, of Volume 2 of this EIS. The remainder of this section describes the results of
dispersion modeling effort in terms of air quality conditions associated with the actual a
baseline cases. In particular, assessment results are presented for concentrations of poll
within and around the INEL site. 
 
Table 4.7-2 Annual average and maximum hourly emission rates of nonradiological air pollut

4.7.4.2.1 Onsite Conditions-The existing conditions have been assessed for each



facility area as a result of cumulative emissions from sources located within that area as
areas of the INEL site. Except for public roads, criteria pollutant levels are not assesse
locations because standards for these pollutants apply only to ambient air locations (that
to which the general public has access). Toxic air pollutants, however, are assessed becau
potential exposure of workers to these haaardous substances. Typically, the dominant contr
pollutant levels at each of these areas are sources within that area. Onsite levels of spe
compared to occupational exposure limits set for these substances by either the occupation
and Health Administration (OSHA) or the American Conference of Government Industrial Hygie
(The lower of the two limits is used.) 
      Results of the onsite assessment for both the actual and maximum emissions are prese
 
Table 4.7-3. For most of the toxics, the estimated onsite concentrations of toxic air poll
well below levels established for protection of workers. The maximum short-term benzene 
concentration (that is, the highest level predicted to occur over an eight-hour period) sl
the standard at the highest predicted location within the Central Facilities Area. These l
primarily from emissions associated with petroleum fuel storage, handling, and combustion.
toxic pollutant levels at onsite locations are well within the most restrictive occupation
limits. 

4.7.4.2.2 Offsite Conditions-Estimated maximum offsite pollutant concentrations 

were calculated for locations along the INEL site boundary and for public roads within the
boundary. These are considered ambient air locations because the public has general access
Pollutant levels were also calculated for Craters of the Moon Wilderness Area. The results
criteria pollutants are presented in Table 4.7-4 and indicate that all concentrations are 
ambient air quality standards for both the actual and maximum emissions cases. For the max
emissions baseline, the highest sulfur dioxide concentration (over a 3-hour period) at the
boundary is about 13 percent of the standard, while the highest 24-hour particulate mafler
about 33 percent of the standard. Levels of all other pollutants are below 12 percent of a
standards.  The highest offsite levels are estimated to occur at the boundary south and 
south-southwest of the Central Facilities Area. Somewhat higher results were obtained for 
roads traversing the site, with 24-hour particulate matter at 53 percent of the standard a
 
Table 4.7-3 Highest predicted concentrations of toxic air pollutants at onsite locations f
increases to the baseline. 
 
Table 4.7-4 Ambient air concentrations of criteria pollutants for the maximum baseline sce
24-hour sulfur dioxide at 45 and 37 percent of the standard, respectively. Values at the C
Moon Wilderness Area were below 10 percent of applicable standards in all cases. It should
that actual emissions from INEL site facilities are much lower than those assumed for the 
scenario, so there is a wide margin of protection inherent in these results. Figure 4.74 i
difference in actual and maximum emissions for criteria and toxic air pollutants. 
      Concentrations of criteria pollutants from certain sources are also compared to Prev
Significant Deterioration (PSD) regulations, which have been established to ensure that ai
remains good in those areas where ambient air quality standards are not exceeded. (See Sec
F-3.3. 1.2 for a description of these regulations.) These Prevention of Significant Deteri
increments are allowable increases over baseline conditions from sources that have become
operational after certain baseline dates. Increments have been established by Federal and 
 
Figure 4.7-4. Comparison of actual emission rates for criteria and toxic pollutants at the
regulations for sulfur dioxide, total suspended particulates, and nitrogen dioxide, and by
regulations for respirable particulate matter. Separate increments are established for pri
such as national parks or wilderness areas (termed Class I areas) and for the nation as a 
II areas). Craters of the Moon Wilderness Area is the Class I area nearest the INEL site. 
amount of increment consumed by existing sources subject to Prevention of Significant Dete
regulation has been assessed (Raudsep et al. 1995). These results are presented in Tables 
4.7-6 for Class I and II areas, respectively. for all increment consummg sources projected
1, 1994. The amount of increment consumed for Prevention of Significant Deterioration sour
operatmg at maximum allowable emission rates is less than 10 percent of the allowable incr
all annual evaluations but somewhat higher for short-term assessments. The maximum increme
consumed at Craters of the Moon is 53 percent of the 3-hour sulfur dioxide level and, in C
areas, 43 percent of the 24-hour level for respirable particulate matter. 
      Concentrations of toxic air pollutants are compared to the ambient air standards rec
promulgated for new sources by the State of Idaho Rules for Control of Air Pollution in Id



(IDHW 1994). These standards are increments that apply only to new or modified sources and
existing emissions. Nevertheless, these increments are useful as reference levels for comp
current conditions with recommendations for ensuring public health protection in associati
sources of emissions. Thus, the discussion that follows refers to these increments as refe
Annual average concentrations of carcinogenic toxics are assessed for offsite locations (s
and Craters of the Moon Wilderness Area), while levels of noncarcinogenic toxics are asses
locations along public roads as well as offsite locations. 
      Maximum offsite concentrations of carcinogenic toxics, which are summarized in Table
are observed to occur at the site boundary due south of the Central Facilities Area. All c
air pollutant levels are below the reference levels. Noncarcinogenic air pollutant levels 
summarized in Table 4.7-8. For site boundary locations, these levels are all well below th
levels (1 percent or less). Levels at some public road locations, which are closer to emis
sources, are higher than site boundary locations, but still well below the reference level
pollutant levels estimated for Craters of the Moon Wilderness Area are much less than 1 pe
the reference levels suitable for comparison. 
 
Table 4.7-5 Prevention of Significant Deterioration (PSD) increment consumption at the Cra
Deterioration regulation.(a) 
 
Table 4.7-6 Prevention of Significant Deterioration (PSD) increment consumption at Class I
Significant Deterioration regulation.(a) 
 
Table 4.7-7 Highest predicted concentrations of carcinogenic air pollutants at site bounda
anticipated increases to the baseline. 
 
Table 4.7-8 Highest predicted concentrations of noncarcinogenic toxic air pollutants at si
anticipated increases to the baseline.  

4.7.4.3 Summary of Nonradiological Air Quality. 

The baseline conditions of 
nonradiological air quality on and around the INEL site have been estimated for actual and
emissions scenarios. The air quality is good and within applicable guidelines. The area ar
INEL site is in attainment or unclassified for all National Ambient Air Quality Standards.
criteria pollutants are well within the ambient air quality standards for both scenarios. 
emissions, all INEL site boundary and public road levels are below reference levels approp
comparison. Within the INEL site, a very localized and slight exceedance occurs for levels
benzene at the Central Facilities Area. All other toxic pollutant levels at onsite locatio
below applicable limits. Health risks associated with maximum potential exposure levels in
and offsite environments are described in Section 4.12, Health and Safety, of Volume 2 of 

4.8 Water Resources 

      This section describes existing regional and INEL site hydrologic conditions and dis
water quality for surface and subsurface water, water use, and water rights.  The subsurfa
describes the saturated zone below the water table and the vadose zone (or unsaturated zon
water bodies) located between the land surface and the water table.  Technical support for
provided in Appendix F, Section F-2, Geology and Water, of Volume 2 of this EIS. 

4.8.1 Surface Water 

      Other than intermittent streams and surface water bodies and manmade percolation, in
evaporation ponds, there is little surface water at the INEL site.  The following sections
drainage conditions, local runoff, flood plains, and surface water quality.  Figure 4.8-1 
in this section. 

4.8.1.1 Regional Drainage. 

The INEL site is located in the Mud Lake-Lost River Basin, a 
closed drainage basin that includes three main tributaries-the Big and Little Lost Rivers 
These surface water features drain mountain watersheds located directly west and north of 
However, most of the surface water flow is diverted for irrigation before it reaches site 



(Barraclough et al. 1981), resulting in little or no surface water flow for periods of up 
duration within the boundaries of the INEL site (Pittman et al. 1988). 
      The Big Lost River drains approximately 376,000 hectares (1,450 square miles) of lan
reaching the INEL site.  Approximately 48 kilometers (30 miles) upstream of Arco, Idaho, M
controls and regulates river flow, which continues southeast past the towns of Moore and A
Eastern Snake River Plain.  The river channel then crosses the southwestern boundary of th
surface water flow can be controlled by the INEL Diversion Dam.  During heavy runoff event
is diverted to a series of natural depressions, designated as spreading areas.  The purpos
system is to prevent flooding of downstream facilities and ice jams from developing in the
Lost River continues northeasterly across the INEL site to an area of natural infiltration
sinks) near Test Area North.  Surface   
 
Figure 4.8-1.  Locations of selected Idaho National Engineering Laboratory site facilities
(Bennett 1990). 
water from the Big Lost River does not usually reach the western boundary of the INEL site
an unusually wet year, flow can continue as far north as the Birch Creek Playa (Playa 4). 
INEL is located in a closed basin, surface water rarely, if ever,  flows off the site. 
      Birch Creek drains an area of approximately 194,000 hectares (750 square miles).  In
upstream of the INEL site, surface water from Birch Creek is diverted for irrigation and h
production.  In the winter, water flow crosses the northwest corner of the INEL site, ente
channel constructed 6.4 kilometers (4 miles) north of Test Area North, where it then infil
gravels, recharging the aquifer (Bishop 1993). 
      The Little Lost River drains an area of approximately 183,000 hectares (705 square m
Streamflow is diverted for irrigation use north of Howe.  Surface water from the Little Lo
reached the INEL site in recent times; however, during high stream flow years, water from 
River has reached the INEL site, where it then infiltrated into the subsurface (EG&G Idaho

4.8.1.2 Local Runoff. 

Surface water generated from local precipitation will flow into 
topographic depressions (lower elevations than the surrounding terrain) on the INEL site. 
either evaporates or infiltrates into the ground.  Ponding of the runoff in a few low area
subsurface moisture content, enhancing migration of localized contaminants in the unsatura
(Wilhelmson et al. 1993). 
      Localized flooding can occur at the INEL site when the ground is frozen and runoff f
snow is combined with heavy spring rains.  The Radioactive Waste Management Complex was fl
1962, 1969, and 1982 by local runoff from rapid spring thaws; and Test Area North was floo
to rapid snowmelt (Koslow and Van Haaften 1986).  After the flooding events, the addition 
diversion channels, settling basins, and sump pumps at the Subsurface Disposal Area at the
Waste Management Complex and Test Area North have alleviated snowmelt flooding at these fa
(Dames & Moore 1992, Koslow and Van Haaften 1986).   
      The Dames & Moore study (1992) evaluated the design of these flow systems for minimi
potential for flood waters to come into contact with stored wastes and to ensure that floo
not expose buried or covered-up radioactive waste materials (Dames & Moore 1992, DOE 1990)
flows, water surface elevations, and velocities for the 100-, 500-, and 1,000-year floods,
probable maximum flood, and the probable maximum flood were estimated at key locations alo
Radioactive Waste Management Complex Main and East Channel flow systems.  This analysis in
the existing Adams Boulevard culvert would be overtopped by the one-half probable maximum 
probable maximum flood events, allowing for potential erosion in the vicinity.  Field insp
railroad embankments, and culverts indicated that these structures may not be able to with
event, for which their failure would result in higher flood peaks at downstream locations.
impacts of any potential overtopping breaches was beyond the scope of the study.     

4.8.1.3 Flood Plains. 

Intermittent surface water flow and the INEL Diversion Dam (constructed 
in 1958 and enlarged in 1984) have effectively prevented flooding from the Big Lost River 
site.  However, flooding from the Big Lost River might occur onsite if high water in the M
Big Lost River were coupled with a dam failure.  Koslow and Van Haaften (1986) examined th
consequences of a Mackay Dam failure during a seismic event, structural failure coincident
500-year recurrence interval floods, and during a probable maximum flood (hypothetical flo
considered to be the most severe event possible).  The results from all dam failures studi
would occur outside the banks of the Big Lost River from Mackay Dam to Test Area North, ex
Box Canyon (Figure 4.8-1).  The water velocity on the INEL site would range from 0.18 to 0



second (0.6 to 3.0 feet per second), with water depths outside the banks of the Big Lost R
0.61 to 1.22 meters (2 to 4 feet) (Koslow and Van Haaften 1986).  Because of the low veloc
depth of the water, flooding would not pose a threat of structural damage to facilities. 
      An updated 100-year floodplain map for the Big Lost River is currently being develop
personnel and is expected to be completed in 1996.  The projects identified in Appendix C,
Supporting the Alternatives, of Volume 2 of this EIS would be located using the most curre
floodplain information.  Pending completion of the updated 100-year floodplain map, it is 
area encompassed by the probable maximum flood is greater than that for the 100-year flood
above, the impact to INEL facilities from the probable maximum flood would be small. 

4.8.1.4 Surface Water Quality. 

Water quality in the Big and Little Lost Rivers and Birch Creek 
is similar and has not varied a great deal over the period of record.  Measured physical, 
radioactive parameters have not exceeded applicable drinking water quality standards (USGS
Chemical composition is determined primarily by the carbonate mineral composition of the r
surrounding mountain ranges northwest of the INEL site and by the chemical composition of 
return flow to the surface water (Robertson et al. 1974).  
      INEL site activities do not directly affect the quality of surface water outside the
surface water does not flow directly offsite (Hoff et al. 1990).  Discharges from INEL sit
to manmade seepage and evaporation basins, rather than to natural surface water bodies in 
the Clean Water Act.  However, water from the Big Lost River System, as well as seepage fr
disposal facilities (in other words, percolation and evaporation ponds and septic tank sys
water injection wells, does infiltrate into the Snake River Plain Aquifer (Robertson et al
Low 1988, Bennett 1990).  These areas are inspected, monitored, and sampled as stipulated 
Stormwater Pollution Prevention Program (DOE-ID 1993a). 

4.8.2 Subsurface Water 

      Subsurface water at the INEL site occurs in the Snake River Plain Aquifer and the va
section describes regional and local hydrogeologic conditions and subsurface water quality
term groundwater refers to water in the saturated zone that enters freely into wells under
unconfined conditions (Driscoll 1986).  Subsurface water in the vadose zone, or unsaturate
to as vadose water.  (See Section 4.8.2.5.3, Perched Water Quality, for a description of v
hydrology.)   

4.8.2.1 Regional Hydrogeology. 

The INEL site overlies the Snake River Plain Aquifer, the 
largest aquifer in Idaho (Figure 4.8-2).  This aquifer underlies the Eastern Snake River P
area of approximately 2,490,000 hectares (9,611 square miles).  Groundwater in the aquifer
to the south and southwest.  Water storage in the aquifer is estimated at 2.5 y 1012 cubic
acre-feet), which is approximately the same as the volume of water contained in Lake Erie 
1974).  Irrigation wells can yield as much as  
 
Figure 4.8-2.  Location of the Idaho National Engineering Laboratory site, Eastern Snake R
26.5 cubic meters per minute (7,000 gallons per minute) of water (Garabedian 1992).  The S
Aquifer is among the most productive aquifers in the nation. 
      The drainage basin recharging the Snake River Plain Aquifer covers an area of approx
9,060,000 hectares (35,000 square miles).  The aquifer is recharged by infiltration of irr
seepage from stream channels and canals, underflow from tributary stream valleys extending
watershed, and direct infiltration from precipitation (Garabedian 1992).  Most recharge oc
water-irrigated areas and along the northeastern margins of the plain.  Groundwater is pri
from the aquifer through springs that flow into the Snake River and pumping for irrigation
and seepages that flow from the aquifer are located near the American  Falls Reservoir (so
Pocatello), the Thousand Springs area between Milner Dam and King Hill (near Twin Falls), 
Lorenzo and Louisville, along the Snake River. 

4.8.2.2 Local Hydrogeology. 

The INEL site covers about 230,000 hectares (890 square miles) 
of the north-central portion of the Snake River Plain Aquifer.  Depth to groundwater from 



the INEL site ranges from approximately 61 meters (200 feet) in the north to over 274 mete
the south (Pittman et al. 1988).  Groundwater flow is generally toward the south-southwest
surface is primarily unconfined (not overlain by impermeable soil or bedrock).  However, t
as if it were partially confined because of localized geologic conditions (Whitehead 1987)
and movement of groundwater in the aquifer is dependent on the geologic setting and the re
discharge of water within that setting.  Most of the aquifer is comprised primarily of num
basaltic flows with interbedded sediments extending to depths of 1,067 meters (3,500 feet)
surface (Bishop 1993).  A majority of the groundwater migrates horizontally through fractu
zones (broken and rubble zones) that occur at various depths.  Water also migrates vertica
the interfingering edges of interflow zones (Garabedian 1986).  Sedimentary interbeds may 
vertical movement of groundwater. 
      The rate water moves through the ground depends on the hydraulic gradient (change in
pressure with distance in a given direction) of the aquifer, the effective porosity (perce
and hydraulic conductivity (capacity of a porous media to transport water) of the sediment
upper 61 to 244 meters (200 to 800 feet) of the basalts have a markedly higher hydraulic c
rocks below 458 meters (1,500 feet).  Therefore, the base of the aquifer is considered to 
458 meters (800 to 1,500 feet) below land surface.  Estimated flow rates within the aquife
6.1 meters per day (5 to 20 feet per day) (Barraclough et al. 1981). 
      The ability to transmit water (transmissivity) and the ability to store water (stora
physical properties of the aquifer.  In general, the hydraulic characteristics of the aqui
readily transmitted, particularly in the upper portions.  The variability in how the aquif
water increases the difficulty in aquifer investigations and modeling. 
      Near the INEL site, the aquifer is recharged by irrigation return and precipitation 
the west and north.  Most of the inflow to the aquifer results from underflow of groundwat
filled valleys adjacent to the Eastern Snake River Plain and secondarily from adjacent sur
(that is, Big and Little Lost Rivers and Birch Creek).  Recharge at the INEL site is also 
of precipitation, particularly snowfall, for a given year (Barraclough et al. 1981). 

4.8.2.3 Vadose Zone Hydrology. 

The vadose zone (unsaturated zone) extends from the land 
surface down to the regional water table.  Within the vadose zone, the geologic materials 
partially by water and partially by air.  Subsurface water occurring in the vadose zone is
water.  This complex zone at the INEL site consists of surface sediments (primarily clay a
sand and gravel) and numerous relatively thin, basaltic flows, with some sedimentary inter
surficial deposits are found in the northern part of the INEL site, which thin southward w
exposed at the surface. 
      The vadose zone protects the groundwater by filtering out many contaminants through 
buffering dissolved chemical wastes, and slowing the transport of contaminated liquids to 
vadose zone also protects the aquifer by slowing the migration of large volumes of liquid 
contaminants released to the environment through spills or migration from disposal pits or
natural decay processes to occur.   
      Travel times for water through the vadose zone are important for understanding conta
movement.  The flow rates in the vadose zone are directly dependent on the extent of fract
coatings on the fractures, the percentage of sediments versus basalt, and the moisture con
material.  Flow increases under wetter conditions and slows under dryer conditions.  For e
unsaturated flow conditions near the Radioactive Waste Management Complex, an investigatio
movement in surface sediments found that infiltration ranged from 0.36 to 1.1 centimeters 
0.43 inches per year) (Cecil et al. 1992).  However, under nearly saturated conditions in 
standing water at land surface in the same area moved vertically 2.1 meters (6.9 feet) in 
(Kaminsky 1991).  Under saturated conditions and matrix flow, over 100 days were required 
a 50-centimeter- (20-inch)-long basalt rock from the Radioactive Waste Management Complex 
1991). 

4.8.2.4 Perched Water. 

Locally, saturated conditions may exist within the vadose zone above 
the water table and are called perched water.  Perched water occurs when water migrates ve
laterally from the surface until it encounters an impermeable layer of dense basalt or fin
material (Bishop 1993).  Perched water may spread laterally, sometimes hundreds of meters,
over the edges of the impermeable layer and continue downward.  Several perched water bodi
between the land surface and the water table. 
      In general, the formation of perched water bodies slows the downward migration of fl
infiltrate into the vadose zone from the surface.  The largest occurrence of perched water



generally related to the presence of disposal ponds or other surface water bodies but can 
vadose zone disposal wells.  These bodies have been detected at the Idaho Chemical Process
Reactor Area, Test Area North, and Radioactive Waste Management Complex (Bishop 1993).  Fo
a field study performed in 1986 at the Idaho Chemical Processing Plant showed that perched
three areas at possibly three depth zones.  These bodies are located at depths ranging fro
meters (30 feet) to 98 meters (322 feet) below ground surface and extend laterally as much
(3,600 feet) (Bishop 1993).  In general, the chemical concentrations, shape, and size of t
fluctuated over time in response to the volume of water discharged to the infiltration pon

4.8.2.5 Subsurface Water Quality. 

Subsurface water quality is affected by natural water 
chemistry and contaminants originating at the INEL site.  Monitoring programs are conducte
INEL Groundwater Protection Management Program (Case et al. 1990).  Under this program, th
Groundwater Monitoring Plan (Sehlke and Bickford 1993) was established to fulfill the grou
monitoring requirements of DOE Order 5400.1, "General Environmental Protection Program" (D
As specified in the plan, samples are collected from surface water, perched water, and aqu
identify contaminants and contaminant migration to and within the aquifer. 

4.8.2.5.1 Natural Water Chemistry-The natural groundwater chemistry of the Snake 

River Plain Aquifer beneath the INEL site is determined by several factors.  These factors
weathering reactions that occur as water interacts with minerals in the aquifer and the ch
of (a) groundwater originating outside of the INEL site, (b) precipitation falling directl
and (c) streams, rivers, and runoff infiltrating into the aquifer (Wood and Low 1986, 1988
of the groundwater is different, depending on the source areas.  For example, groundwater 
contains calcium, magnesium, and bicarbonate leached from sedimentary rocks; and groundwat
east contains sodium, fluorine, and silicate resulting from contact with volcanic rocks (R
      The natural chemistry affects the mobility of contaminants introduced into the subsu
site activities.  Many dissolved contaminants are adsorbed (or attached) to the surface of
in the subsurface, thereby retarding the movement of contaminants in the aquifer and inhib
migration of contamination.  However, many naturally occurring chemicals compete with cont
adsorption sites on the rocks and minerals or react with contaminants to reduce their attr
mineral surfaces. 

4.8.2.5.2 Groundwater Quality-Previous waste discharges to unlined ponds and 

injection wells have introduced radionuclides, nonradioactive metals, inorganic salts, and
into the subsurface.  Solid low-level and transuranic wastes have also been disposed of in
Subsurface Disposal Area within the Radioactive Waste Management Complex since 1952.  (Tra
waste disposal at the Complex was discontinued in 1970; however, disposal of low-level was
continue until 2020.)  Table 4.8-1 summarizes highest detected concentrations of contamina
the aquifer between 1985 and 1992, concentrations near the INEL site boundary, existing U.
Protection Agency maximum contaminant levels, and DOE Derived Concentration Guides.  The f
paragraphs discuss each category of contaminants and comparisons of observed concentration
contaminant levels.  Trends in groundwater quality are discussed in Section 5.8, Water Res
 
Table 4.8-1.  Summary of highest detected contaminant concentrations in groundwater within
National Engineering Laboratory site (1985 to 1992). 
                                                Highest detected recent   Recent boundary 
                                                concentrationa (year)     (year)          
Parameter                                                                                 
                                                        Radionuclides in picocuries per li
Americium-241                                   0.91b (1990)              < detection limi
Cesium-137                                      2,050b (1992)             < detection limi
Cobalt-60                                       890b (1987)               < detection limi
Iodine-129                                      3.6b (1987)               0.00083-Backgrou
Plutonium-238                                   1.28b (1990)              < detection limi
Plutonium-239/240                               1.08b (1990)              < detection limi
Strontium-90                                    640b (1992)               < detection limi
Tritium                                         48,000b (1988)            Backgroundj (198
                                                        Nonradioactive metals in milligram
Cadmium                                         0.0073b (1992)            Backgroundc (198



Chromium (total)                                0.21b (1988)              Backgroundc (198
Lead                                            0.009b (1987)             Backgroundc (198
Mercury                                         0.0004b (1987)            Backgroundc (198
                                                        Inorganic salts in milligrams per 
Chloride                                        200b (1991)                -              
Nitrate                                         5.4b (as N) (1988)        Backgroundl (198
Sulfate                                         140m (1985)               Backgroundl (198
                                                        Organic compounds in milligrams pe
Carbon tetrachloride                            0.0066b (1993)             

4.8.2.5.3 Perched Water Quality-Wastewater discharges from INEL site operations 

have infiltrated into the vadose zone and created locally perched water beneath the INEL s
concentrations of the following contaminants have been detected in samples collected from 
locations:  tritium, cesium-137, cobalt-60, chromium, and sulfate concentrations in deep p
the Test Reactor Area; tritium in shallow perched water and carbon tetrachloride, chlorofo
trichloroethane, tricholorethylene, tetrachloroethylene, and 1,1,-dichloroethylene in deep
the Radioactive Waste Management Complex; and strontium-90 in perched water near the Idaho
Processing Plant (Bishop 1993).  In general, the chemical concentrations, shape, and size 
fluctuated over time in response to the volume of water discharged to the infiltration pon
concentrations of contaminants in all perched water bodies have not yet been measured.  Tr
water quality are discussed in Section 5.8, Water Resources. 

4.8.3 Water Use and Rights 

      Surface water is not withdrawn at the INEL site.  The three surface water features a
INEL site (Big and Little Lost Rivers and Birch Creek) have the following designated uses:
water supply, cold-water biota, salmonid spawning, and primary and secondary contact recre
surface water is not used for any of these designations within the INEL site boundaries.  
the Big Lost River and Birch Creek have been designated for domestic water supply and as s
waters. 
      Groundwater use on the Snake River Plain includes irrigation, food processing, aquac
domestic, rural, public, and livestock supply.  Water use for the upper Snake River draina
River Plain Aquifer was 16.4 y 109 cubic meters per year (4.3 y 1012 gallons per year) dur
was over 50 percent of the water used in Idaho and approximately 7 percent of agricultural
nation.  Most of the water withdrawn from the eastern Snake River Plain [1.8 y 109 cubic m
y 1011 gallons per year)] is used for agriculture.  The aquifer is the source of all water
INEL site activities withdraw water at an average rate of 7.4 y 106 cubic meters per year 
per year) (DOE-ID 1993b, c).  However, the baseline annual withdrawal rate dropped to 6.5 
meters (1.7 y 109 gallons) in 1995.  The average annual withdrawal is equal to approximate
the water consumed from the Snake River Plain Aquifer, or 53 percent of the maximum annual
typical irrigation well, if pumped 365 days a year.  Of the quantity of water pumped from 
substantial portion is discharged to the surface or subsurface and eventually returned to 
1993b, c).   
      As designated by the Safe Drinking Water Act (42 U.S.C, Section 1427), a sole-source
defined as one that supplies 50 percent of the drinking water consumed in the area overlyi
Sole-source aquifer areas have no alternative source or combination of sources that could 
and economically supply all who obtain their drinking water from the aquifer.  Because gro
100 percent of the drinking water consumed within the eastern Snake River Plain (Gaia Nort
an alternative drinking water source or combination of sources is not available, the U.S. 
Protection Agency designated the Snake River Plain Aquifer a sole-source aquifer in 1991 (
      DOE holds a Federal Reserved Water Right for the INEL site, which permits a water pu
capacity of 2.3 cubic meters per second (80 cubic feet per second) and a maximum water con
million cubic meters per year (11.4 y 109 gallons per year) for drinking, process water, a
cooling.  Because it is a Federal Reserved Water Right, the INEL site's priority on water 
its establishment in 1950.  The legal and administrative framework for the water rights ad
is currently being evaluated for the State of Idaho. 
  

4.9 Ecological Resources 

      This section describes the biotic resources on the INEL site, which are typical of t
Columbia Plateau.  Threatened and endangered species, wetlands, and the extent of human-ca



radionuclides in plants and animals are discussed.  Because the existing major facility ar
be affected most by the proposed actions, the biotic resources in those areas are emphasiz
because other resources (for example, more mobile species like pronghorn) could be affecte
for the entire INEL site also are briefly described.  

4.9.1 Flora 

      Vegetation on the INEL site is primarily of shrub-steppe vegetation and is a small f
million hectares (111.2 million acres) of this vegetation type found in the Intermountain 
vegetation associations identified on the INEL site range from primarily shadscale-steppe 
altitudes through sagebrush- and grass-dominated communities to juniper woodlands along th
the nearby mountains and buttes (Rope et al. 1993, Kramber et al. 1992, Anderson 1991).  T
associations can be grouped into six types:  juniper woodland, native grassland, shrub-ste
and wetland vegetation types (Figure 4.9-1).  Over 90 percent of the INEL is covered by sh
vegetation, which is dominated by big sagebrush (Artemisia tridentata), saltbush (Atriplex
rabbitbrush (Chrysothamnus spp.).  Grasses include cheatgrass (Bromus tectorum), Indian ri
(Oryzopsis hymenoides), wheatgrasses, (Agropyron spp.), and squirreltail (Sitanion hysteri
plants include phlox (Phlox spp.), wild onion (Allium), milkvetch (Astragalus spp.), Russi
kali), and various mustards.  Additional detailed information on plant communities is desc
(1993). 
      Disturbed areas (grazing not included) cover only 1.3 percent of the INEL site.  Dis
frequently are dominated by introduced annuals, including Russian thistle and cheatgrass. 
usually provide less food and cover for wildlife compared to perennial native species and 
perennial native species.  Therefore, these disturbed areas serve as a source of seeds tha
potential for the increased establishment of Russian thistle and cheatgrass into the surro
areas.  Vegetation adjacent to each facility is generally similar to the vegetation types 
Vegetation within each facility area is primarily disturbed  
 
Figure 4.9-1.  Approximate distribution of vegetation map at the Idaho National Engineerin
or landscaped.  Species diversity on the INEL is similar to diversity on like-sized areas 
the Intermountain west.  The diversity on the INEL is heavily influenced by the shrub-step
covering over 90 percent of the INEL.  Diversity is lower on disturbed and modified areas 
of greater moisture content. 

4.9.2 Fauna 

      The INEL site supports animal communities typical of shrub-steppe vegetation and hab
270 vertebrate species have been observed, including 46 mammal, 204 bird, 10 reptile, 2 am
fish species (Arthur et al. 1984, Reynolds et al. 1986).  Common species include small mam
ground squirrels, rabbits, and hares), elk, songbirds (sage sparrow, western meadowlark), 
lizards, and snakes (rattlesnakes).  Migratory species, including pronghorn, waterfowl, an
INEL site for part of the year.  (Some pronghorn remain on the site year round.)  Predator
INEL site include bobcats, mountain lions, and coyotes.  Trout and salmon species have bee
Big Lost River when it has flowed on to the INEL site.  Additional information on fauna is
et al. (1993).  Baseline train and wildlife collisions are discussed in 4.11.4 (Accidents)
Environmental Impact Statement. 

4.9.3 Threatened, Endangered, and Sensitive Species 

      Federal- and State-protected, candidate, and sensitive species were identified using
regulatory agency lists (Lobdell 1992, 1995), the Idaho Department of Fish and Game Conser
Center list, and information from INEL site surveys. 
      Two Federal endangered and nine Federal Category 2 candidate animal species were ide
potentially occurring on the INEL site (Table 4.9-1).  Federal endangered peregrine falcon
observed within the boundary of the INEL infrequently only in winter and for only brief pe
endangered bald eagles are observed each winter near or on the INEL, but only in the remot
INEL about 32 kilometers (20 miles) north of the Test Area North and on the INEL site near
of these areas is close to proposed activities.  The Federal candidate Category 2 ferrugin
observed primarily near juniper woodlands.  This habitat is remote from facilities.  The F
Category 2 white-faced ibis is an infrequent migrant  
      Table 4.9-1.  Threatened and endangered species, species of special concern, and sen
Laboratory site. 
              Name                                                       Statusa          



Birds         Northern goshawk (Accipiter gentilis)                     C2, SSC, FS, BLM  
              Burrowing owl (Athene cunicularia)                        C2, BLM           
              Ferruginous hawk (Buteo regalis)                          C2, BLM           
              Swainson's hawk (Buteo swainsoni)                         BLM               
              Great egret (Casmerodius albus)                           SSC               
              Merlin (Falco columbarius)                                SSC, BLM          
              Peregrine falcon (Falco peregrinus)                       E                 
              Gyrfalcon (Falco rusticolus)                              BLM               
              Common loon (Gavia immer)                                 SSC, FS           
              Bald eagle (Haliaeetus leucocophalus)                     E                 
              Long-billed curlew (Numenius americanus)                  SPS, BLM          
              American white pelican (Pelicanus erythrorhynchos)        SSC               
              White-faced ibis (Plegadis chihi)                         C2  
                
Mammals       Merriam's shrew (Sorex merrami)                           SPS               
              Pygmy rabbit [Brachylagus (Sylvilagus) idahoensis]        C2, BLM, SSC      
              California myotis (Myotis californicus)                   SSC               
              Fringed myotis (Myotis thysanodes)                        SSC               
              Western pipistrelle (Pipistrellus hesperus)               SSC, BLM          
              Townsend's western big-eared bat (Plecotus townsendii)    C2, SSC, FS, BLM 
              Long-eared myotis (Myotis evotis)                         C2  
              Small-footed myotis (Myotis subulatus)                    C2  
                
Plant         Lemhi milkvetch (Astragalus aquilonius)                   BLM, FS, INPS-S   
              Painted milkvetch (Astragalus ceramicus var. apus)        3c, INPS-M        
              Winged-seed evening primrose (Camissonia pterosperma)     BLM, INPS-S       
              Nipple cactus (Coryphantha missouriensis)                 INPS-M            
              Sepal-tooth dodder (Cuscuta denticulata)                  INPS-1            
              Spreading gilia [Ipomopsis (Gilia) polycladon]            BLM, INPS-2       
              King's bladderpod (Lesquerella kingii var. cobrensis)     INPS-M            
              Tree-like oxytheca (Oxytheca dendroidea)                  INPS-S            
                                                                                          
Insects       Idaho pointheaded grasshopper (Acrolophitus punchellus)   C2, BLM           
                                                                                          
________________________                                                  
                                                                        BLM  =  Bureau of 
a.  Key:       C2   =  Federal category 2 species.                      FS   =  U.S. Fores
       3c   =  No longer considered for Federal listing.                INPS-S =  Idaho Na
       E    =  Federal and State endangered species.                    INPS-M = Idaho Nat
       SSC  =  State species of special concern.                        INPS-1 =  Idaho Na
       SPS  =  State protected species                                  INPS-2 =  Idaho Na
that uses aquatic and upland areas.  The Federal candidate Category 2 burrowing owl is an 
that uses grassland and shrub-steppe habitat.  Caves used by the Townsend's big-eared bat 
from proposed activities, and a survey of bat species is currently under way. 
      Two State-protected species (Merriam's shrew and the long-billed curlew) potentially
INEL site.  Ten animal species listed by the State as species of special concern occur on 
of the Federal- or State-listed animal species have been observed near any of the faciliti
actions would occur (Rope et al. 1993, Reynolds 1993a).  No Federal- or State-listed plant
identified as potentially occurring on the INEL site.  Eight plant species identified by o
and the Idaho Native Plant Society as sensitive, rare, or unique are known to occur on the
1995). 

4.9.4 Wetlands 

      Aquatic habitats on the INEL site are limited to scattered wet areas, artificial pon
waters.  The U.S. Fish and Wildlife Service National Wetlands Inventory maps show over 130
wetlands; these maps and a subsequent survey (Hampton et al. 1995) indicate these potentia
more than 1,180 hectares (2,900 acres) of the INEL site.  Over 70 percent of the potential
near the Big Lost River and its spreading areas and playas, the Birch Creek Playa, and in 
in the general vicinity of Argonne National Laboratory-West.  The rest are scattered throu
site.  In 1994, the INEL began evaluating the potential wetlands to determine which areas 
Corps of Engineers definition of jurisdictional wetlands (COE 1987).  In addition, the fun
importance of the potential wetlands is being evaluated.  As of December 1994, at least on
Lost River sinks was found to meet the criteria for jurisdictional wetland delineation.  



       Approximately 20 potential wetlands listed by the U.S. Fish and Wildlife Service ar
and are mostly man-made (for example, industrial waste and sewage treatment ponds, borrow 
pits) and, therefore, may not be considered regulated jurisdictional wetlands (Figure 4.9-
north of the Test Reactor Area under evaluation as a jurisdictional wetland.  Other potent
portions of the Big Lost River channel near the Idaho Chemical Processing Plant and the Bi
containing Test Area North facilities.  Limited riparian (riverbank) communities with matu
along the Big Lost River (Reynolds 1993a), reflecting the intermittent flow in the river (
the last two years with flow reported on the site).  The scattered artificial ponds, poten
intermittent waters serve as water sources to many wildlife species including bats, song b
Some artificial ponds are not fenced (for example, ponds at Argonne National Laboratory-We
by pronghorn. 

4.9.5 Radioecology 

      Potential radiological effects on plants and animals are measured at the population,
ecosystem level.  However, for threatened and endangered species, harm to individuals is i
Radionuclides are found above background levels in individuals belonging to some plant and
on and surrounding the INEL site (Morris 1993b).  Measurable effects of radionuclides on p
animals, however, have only been observed in individuals on areas adjacent to INEL facilit
population, community, or ecosystem levels.  The following is information on doses, concen
effects reported for animals on the INEL site. 
      Halford and Markham (1984) and Arthur et al. (1986) studied maximally exposed small 
the Test Reactor Area radioactive waste percolation pond and at the Subsurface Disposal Ar
Radioactive Waste Management Complex.  These studies concluded that the small mammals rece
similar to those shown to reduce life expectancies in other small mammals at other locatio
significant differences in several physiological parameters were found between deer mice i
Reactor Area radioactive waste percolation pond, the Subsurface Disposal Area, and control
1981).  However, radiation exposures were too small to cause cellular changes in the mice.
between barn swallow nestlings exposed to sediments from the Test Reactor Area pond and co
revealed a statistically significant difference in growth rates (Millard et al. 1990).  Ho
could not definitely be attributed to exposure.  All studies reported that doses to indivi
too low to cause any effects at the population level.  Doses and exposures to animals from
Subsurface Disposal Area and the Test Reactor Area are probably lower than the doses repor
studies because 0.6 meter (2 feet) of additional soil cover the contaminated pits and tren
and Wright 1992), and the percolation pond is now less attractive to animals (Morris 1993c
      Elevated radionuclide concentrations have been observed in some individual animals a
outside the boundaries of INEL facilities and off the INEL site.  Iodine-129 concentration
in rabbit thyroids have been reported in excess of background up to 30 kilometers (18.6 mi
Chemical Processing Plant fence (Markham 1974).  Iodine-129 has also been detected above b
pronghorn tissue collected on the INEL site (Markham 1974) and from pronghorn collected as
Craters of the Moon National Monument and Monida Pass (Markham et al. 1982).  In a study o
nesting, Craig et al. (1979) concluded that detectable radionuclide levels would only be o
kilometers (2.2 miles) from the Radioactive Waste Management Complex.  In these examples, 
internal consumption of radionuclides was less than is thought to be required for observab
to individual animals (IAEA 1992).  Also, on the basis of limited data and the infrequent 
and ferruginous hawks observed near contaminated areas, these species probably are not con
concentrations of radioactive contaminants in their prey (Morris 1993c).  A similar conclu
for peregrine falcons because they have rarely been seen on or near the INEL site, and hav
near contaminated INEL ponds.    

4.10 Noise 

      Existing INEL-related noises of public significance stem from buses, trucks, private
helicopters, and freight trains that transport people and materials to and from the INEL s
Falls facilities.  During the normal work week, most of the 4,000 to 5,000 employees who w
site are transported daily to the site from surrounding communities and back again over ap
bus routes.  About 300 to 500 private vehicles also travel to and from the INEL site each 
measurements taken along U.S. Highway 20 about 15 meters (50 feet) from the roadway during
commuting period indicate that the sound level from traffic ranges from 64 to 86 decibels 
al. 1990), with the primary source coming from buses (71 to 81 dBA).  Although few people 
meters (50 feet) of the roadway, the results indicate that INEL traffic noise may be objec
of the public residing near principal highways or busy bus routes.  
    



      Public exposure to aircraft noise is also due in part to INEL-related activities.  A
business travel of INEL personnel via commercial air transport represents a substantial po
travel in and out of regional airports.  Onsite INEL security patrol and surveillance flig
affect individuals offsite because of the INEL site's remoteness.  However, INEL helicopte
originate or terminate in Idaho Falls do expose members of the public to the unique noises
aircraft.  Because the number of flights per day is limited and most flights occur during 
people are not sleeping, public exposure to aircraft nuisance noise is not considered to b
      Normally, no more than one train per day and usually fewer than one train per week s
INEL via the Scoville spur.  Rail transport noises originate from diesel engines, wheel/tr
whistle-warnings at rail crossings.  Even with only one or two exposures to these sources 
residing near the railroad tracks find the noises mildly objectionable.   
       The noise level at the INEL ranges from 10 dBA for the rustling of grass to 115 dBA
limit for unprotected hearing exposure established by the Occupational Safety and Health A
(OSHA), from the combined sources of industrial operations, construction activities, and v
including aircraft.  The playas and remote lava flows of the INEL site have relatively low
of about 35 to 40 dBA.  Onsite, in accordance with INEL procedures, industrial hygiene pra
hearing protection for workers.  Noise limits for the workplace are established to protect
accordance with OSHA standards (CFR 1992).  Site workers are required by OSHA to wear ear 
devices when exposed to noise levels above 85 dBA on an eight-hour time-weighted average. 
painting operations at the Central Facilities Area produced the highest noise levels measu
104 dBA and 99 dBA, respectively.  The computer room measured 88 dBA, and the snack bar me
dBA.  The noise generated at the INEL site is not propagated at detectable levels offsite,
are at least 8 kilometers (5 miles) away from site facility areas. 
      Previous studies of the effects of noise on wildlife indicate that even very high in
levels at the INEL (over 100 dBA) would have no deleterious effect on wildlife productivit

4.11 Traffic and Transportation 

      Roads are the primary access to and from the INEL site.  Commercial shipments are tr
truck and plane, some bulk materials are transported by train, and waste is transported by
This section discusses the existing traffic volumes, transportation routes, transportation
and materials transportation.  Also discussed are the historical waste and materials trans
baseline radiological exposures from waste and materials transportation.  The information 
been summarized from Lehto (1993).   

4.11.1 Roadways 

4.11.1.1 Infrastructure-Regional and Site Systems. 

The existing regional highway 
system is shown in Figure 4.11-1.  Two interstate highways serve the regional area.  Inter
south route that connects several cities along the Snake River, is approximately 40 kilome
of the INEL site.  Interstate 86 intersects Interstate 15 approximately 64 kilometers (40 
INEL site and provides a primary linkage from Interstate 15 to points west.  Interstate 15
91 are the primary access routes to the Shoshone Bannock reservation.  U.S. Highways 20 an
main access routes to the southern portion of the INEL site.  Idaho State Routes 22, 28, a
the northern portion of the INEL site, with State Route 33 providing access to the norther
facilities.  Table 4.11-1 shows the baseline (1991) traffic for several of these access ro
service of these segments currently is designated "free flow," which is defined as "operat
virtually unaffected by the presence of other vehicles."  
      An onsite road system of approximately 140 kilometers (87 miles) of paved surface ha
developed, including about 29 kilometers (18 miles) of service roads that are closed to th
the roads are adequate for the current level of normal transportation activity and could h
traffic volume.  The onsite road system at the INEL undergoes continuous maintenance. 

4.11.1.2 Infrastructure-Idaho Falls. 

Approximately 4,000 DOE and DOE contractor 
personnel administer and support INEL work through offices in Idaho Falls.  DOE shuttle va
 
Figure 4.11-1.  Transportation routes in the vicinity of the Idaho National Engineering La
Engineering Laboratory site.   



              Route                                         Average daily traffic   Peak h
U.S. Highway 20-Idaho Falls to INEL                         2,290                   344  
U.S. Highway 20/26-INEL to Arco                             1,500                   225  
U.S. Highway 26-Blackfoot to INEL                           1,190                   179  
State Route 33-west from Mud Lake                           530                     80  
Interstate 15-Blackfoot to Idaho Falls                      9,180                   1,380 
                      
a.  Source:  1991 Rural Traffic Flow Map, State of Idaho.  
  
b.  Estimated as 15 percent of average daily traffic. 
provide hourly transport between in-town facilities.  Currently, one of the busiest inters
Center Drive and Fremont Avenue, which serves the Willow Creek Building, Engineering Resea
Building, INEL Electronic Technology Center, and DOE office buildings.  The intersection i
during peak weekday hours, but it is designed for the current traffic. 

4.11.1.3 Transit Modes. 

Four major modes of transit use the regional highways, community 
streets, and INEL site roads to transport people and commodities:  DOE buses and shuttle v
pool vehicles, commercial vehicles, and personal vehicles.  Table 4.11-2 summarizes the ba
INEL-related traffic. 

4.11.2 Railroads 

      Union Pacific Railroad lines in southeastern Idaho are shown on Figure 4.11-1.  Idah
railroad freight service from Butte, Montana, to the north, and from Pocatello and Salt La
The Union Pacific Railroad's Blackfoot-to-Arco Branch, which crosses the southern portion 
provides rail service to the INEL site.  This branch connects with a DOE spur line at the 
links with developed areas within the INEL.  Rail shipments to and from the INEL site usua
bulk commodities, spent nuclear fuel, and radioactive waste.  Table 4.11-3 shows the rail 
Fiscal Years 1988 through 1992.  
 
Table 4.11-2.  Baseline annual vehicle miles traveled for traffic related to the Idaho Nat
Laboratory site.   
       Mode of travel and transportation                      Vehicle miles traveledb     
DOE buses                                                     6,068,200                  
Other DOE vehicles                                            9,183,100                  
Personal vehicles on highways to INEL                         7,500,000                  
Commercial vehicles                                            905,900                  
     TOTAL                                                    23,657,200                 
                      
  
a.  Source:  Lehto (1993).  
  
b.  To convert from miles to kilometers, multiply by 1.609. 
 
Table 4.11-3.  Loaded rail shipments to and from the Idaho National Engineering Laboratory
1992).   
                                                              
          Fiscal year              Inbound                   Outbound  
            1988                     63                       44  
            1989                     43                       19  
            1990                     34                       3  
            1991                     18                       0  
            1992                     23                       0  
                          
  
a.  Sources:  DOE Shipment Mobility/Accountability Collection System database; Volume 1 of
(Appendix D, Attachment A, Transportation of Naval Spent Nuclear Fuel). 

4.11.3 Airports and Air Traffic 

      Airlines provides Idaho Falls with jet aircraft passenger and cargo service.  Horizo



provide commuter service to both the Idaho Falls and Pocatello airports.  In addition, loc
available in Idaho Falls, and private aircraft use the major airport and numerous other fi
total number of landings at the Idaho Falls airports for 1991 and 1992 were 5,367 and 5,59
The Idaho Falls and Pocatello airports collectively record nearly 7,500 landings annually.
      Non-DOE air traffic over the INEL site is limited to altitudes greater than 305 mete
over buildings and populated areas, and non-DOE aircraft are not permitted to use the site
traffic at the INEL site is DOE helicopters, which are used for security and very rare eme
Specific operations stations and duties are designated for these helicopters.   

4.11.4 Accidents 

      For the years 1987 through 1992, the average motor vehicle accident rate was 0.94 ac
million kilometers (1.5 accidents per million miles) for INEL vehicles, which compares wit
of 1.5 accidents per million kilometers (2.4 accidents per million miles) for all DOE comp
accidents per million kilometers (12.8 accidents per million miles) nationwide for all mot
1993).  There are no recorded air accidents associated with the INEL. 
      Collisions between wildlife and trains or motor vehicles are an impact from any huma
involving transportation of materials or humans.  In years with high snow accumulation, co
wildlife and trains increase.  Wildlife, such as antelope, often bed down on the train tra
for migration routes when snow is abundant.  Train collisions with wildlife can involve la
animals and have a significant impact on the local population.  For example, one large doc
train/antelope accident near Aberdeen, Idaho, in the winter of 1976 resulted in a total po
antelope (Compton 1994).  While this accident was not related to INEL operations, it illus
impacts of such collisions.  Accidents involving motor vehicles and wildlife generally inv
animals, and may occur during any season. 

4.11.5 Transportation of Waste and Materials 

      Hazardous, radioactive, industrial, commercial, and recyclable wastes are transporte
site.  Numerous regulations and requirements govern transportation of hazardous and radioa
(Lehto 1993).  Hazardous materials include commercial chemical products and hazardous wast
nonradioactive and are regulated and controlled based on their chemical toxicity.  Four ma
radioactive materials are associated with environmental restoration and waste management a
nuclear fuel, transuranic wastes, mixed low-level wastes, and low-level wastes.  High-leve
at the INEL, but shipments of high-level wastes are not planned within the timeframe of th
  

4.11.5.1 Baseline Radiological Doses from Waste and Materials Transportation. 

To 
establish a baseline of radiological doses from incident-free, onsite waste and materials 
INEL that is not related to the shipments for the alternatives evaluated in this EIS, six 
through 1992, inclusive) were used.  Results are presented in 
 
Table 4.11-4 in terms of the collective doses and cancer fatalities for 1995 to 2005.  The
offsite shipments; offsite shipments are addressed in the analyses of alternatives in Chap
 
Table 4.11-4.  Cumulative doses and fatalities from incident-free onsite shipments at the 
Engineering Laboratory site for 1995 to 2005.   
                     Estimated                        Estimated              Estimated  
                     collective dose                  cancer                 nonradiologic
                     (person-rem)                     fatalities             fatalitiesb 
Occupational          6.6                             0.0026                 0  
General population    0.14                            0.000070               0  
________________________  
  
a.  Source:  Maheras (1993).  
  
b.  There are no nonradiological accident-free fatalities for onsite shipments.  These fat
applicable to urban areas, and the INEL site is a rural area.  

4.12 Health and Safety 



      The purpose of this section is to present the potential health effects to workers an
result of current operations at the INEL.  For the purpose of this assessment, current ope
existing facilities and those projects that were expected to be completed by June 1, 1995.
       
      This section provides estimates of health impacts from releases of radioactive and n
contaminants to the atmosphere and groundwater.  This section also summarizes historical h
data and INEL programs designed to protect workers.  A detailed explanation of the health 
methodology is contained in Appendix F, Section F-4, Health and Safety, of this EIS. 

4.12.1 Public Health and Safety 

      Health risks from air emissions are estimated by modeling worst-case emission scenar
emissions have been estimated for a baseline case.  This baseline case represents a scenar
permitted sources at the INEL are assumed to operate in such a manner that they emit speci
the maximum extent allowed by operating permits or applicable regulations.  Further inform
baseline atmospheric emissions is found in Section 4.7, Air Resources.  These modeled emis
postulate maximum potential exposure levels in the onsite and offsite environments.  Healt
calculated using this type of information provide an extremely conservative "worst-case" e
health effects.  
      Health effects estimates from groundwater contaminants were calculated using the hig
drinking water supply system concentrations or, in the case of public exposure, the highes
groundwater concentrations.  These concentration estimates are based on those discussed in
Water Resources, of this EIS. 

4.12.1.1 Health Effects Resulting from Atmospheric Releases. 

For routine airborne 
releases from facilities, health effects were assessed for the following three categories 
(a) maximally exposed individual located at the site boundary, (b) population within 80 ki
of the operating facilities, and (c) maximally exposed onsite worker. 

4.12.1.1.1 Radiological Health Risk-The human health risk associated with 

radiological air emissions is assessed based on risk factors contained in 1990 Recommendat
International Commission on Radiological Protection (ICRP 1991).  The measure of impact us
evaluating potential radiation exposures is risk of fatal cancers.  Population effects are
radiation dose (in person-rem) and the estimated number of fatal cancers in the affected p
maximum individual effects are reported as individual radiation dose (in millirem) and the
probability of fatal cancer.   
      For the calculation of health effects from exposure to airborne radionuclides, the m
doses provided in Section 4.7, Air Resources, of this EIS, were multiplied by the appropri
from ICRP (1991).  The risk, from one year of exposure, is expressed as the increased life
developing fatal cancer.  A detailed explanation of the health effects methodology is cont
Section F-4, Health and Safety, of this EIS. 
      Tables 4.12-1 and 4.12-2 provide summaries of the annual dose, risk factor, and esti
lifetime risk of developing fatal cancer based on the annual exposure.   These data are pr
maximally exposed onsite worker, maximally exposed individual near the site boundary, and 
population for the year 1995. 
 
Table 4.12-1.  Lifetime excess fatal cancer risk due to annual exposure to routine airborn
Idaho National Engineering Laboratory site. 
Maximally exposed individual   Annual dose   Risk factor       Risk  
                               (millirem)    (risk/millirem)   (excess fatal cancer)  
Onsite worker                  3.2 y  10-1   4.0 y  10-7       1.3 y  10-7  
Offsite individual (public)    5.0 y  10-2   5.0 y  10-7       2.5 y  10-8 
 
Table 4.12-2.  Increased population risk of developing excess fatal cancers due to routine
the Idaho National Engineering Laboratory site. 
 
Year                    Population dose   Risk factor         Risk  
                        (person-rem)      (risk/person-rem)   (number of fatal cancers)  
1995a                   3.0 y  10-1       5.0 y  10-4         1.5 y  10-4  
                       



  
a.  The population dose and cancer risk for 1995 is based on data provided in Section 4.7 
      The offsite individual annual dose of 0.05 millirem corresponds to a lifetime increa
risk of approximately 1 in 40 million.  The worker dose of 0.32 millirem corresponds to a 
fatal cancer risk of approximately 1 in 7 million. 
      Table 4.12-2 provides summaries of the dose, risk factor, and estimated increased li
developing fatal cancer based on the annual exposure to the surrounding population for the
surrounding population consists of approximately 120,000 people within a 
80-kilometer (50-mile) radius of the individual INEL sources.  The total baseline collecti
of 0.30 person-rem corresponds to approximately 0.0002 fatal cancers occurring within the 
the next 70 years. 

4.12.1.1.2 Nonradiological Health Risk-For nonoccupational exposures, data 

concerning the toxicity of carcinogenic and noncarcinogenic constituents were obtained fro
values approved by the U.S. Environmental Protection Agency.  These values include slope f
risks for evaluating cancer risks, reference doses and reference concentrations for evalua
noncarcinogens, and primary National Ambient Air Quality Standards for evaluating criteria
evaluating occupational exposures, the applicable occupational standards were used. 
      For the evaluation of occupational health effects, the modeled chemical concentratio
with the applicable occupational standard.  The comparison was made by calculating a hazar
hazard quotient is the ratio between the calculated concentration in air and the applicabl
hazard quotient is less than 1, then no adverse health effects are expected.  
      Table 4.12-3 presents hazard quotients for onsite toxic air pollutants.  The noncarc
index (summed hazard quotients) for each facility is less than 1.  This indicates that no 
are projected as a result of noncarcinogenic emissions. 
      Table 4.12-4 provides the hazard quotients for onsite carcinogens. These modeled con
not representative of average workplace concentrations, but reflect the maximum potential 
could occur.  In all cases, with the exception of benzene, the hazard quotients for indivi
than 1. 
 
Table 4.12-3.  Hazard quotients for highest predicted concentrations of noncarcinogenic to
at Idaho National Engineering Laboratory site locations for the maximum baseline case. 
Toxic air          Location of       Baseline            Occupational                Hazar
pollutant          maximum           concentration       exposure limitb             quoti
                   concentrationa    (-g/m3)             (-g/m3)  
Ammonia            ICPP              9.7 y  102          1.7 y  104                  0.06 
Cyclopentane       CFA               1.1 y  103          1.7 y  106                  <0.01
Hydrochloric acid  CFA               1.1 y  102          7.0 y  103                  0.02 
Mercury            ICPP              3.0 y  100          5.0 y  101                  0.06 
Naphthalene        CFA               2.3 y  103          5.0 y  104                  0.05 
Nitric acid        ICPP              7.7 y  102          5.0 y  103                  0.15 
Phosphorus         TAN               5.5 y  101          1.0 y  102                  0.55 
Potassium hydroxideANL-W             1.4 y  101          2.0 y  103                  <0.01
Styrene            PBF               3.5 y  102          2.1 y  105                  <0.01
Toluene            CFA               2.5 y  104          1.9 y  105                  0.13 
Trimethylbenzene   CFA               1.3 y  104          1.2 y  105                  0.11 
Trivalent chromium TAN               6.3 y  100          5.0 y  102                  0.01 
  
a.  ANL-W = Argonne National Laboratory-West; ICPP = Idaho Chemical Processing Plant; CFA 
Test Reactor Area; RWMC = Radioactive Waste Management Complex;  TAN = Test Area North.  
  
b.  Occupational exposure limits are eight-hour time-weighted averages established by the 
Industrial Hygienists or Occupational Safety and Health Administration; the lower (most re
            Carcinogenic Effects.  For carcinogenic effects to the public, risks are estim
incremental probability of an individual developing cancer over a lifetime as a result of 
potential carcinogen (that is, incremental or excess individual lifetime cancer risk). 
      Values for slope factors and unit risks were taken from the U.S. Environmental Prote
Integrated Risk Information System database (EPA 1994).  If the information was not availa
database, other sources were used, primarily the U.S. Environmental Protection Agency's He
Assessment Summary Tables (EPA 1993). 
 
Table 4.12-4.  Hazard quotients for highest predicted concentrations of carcinogenic air p
National Engineering Laboratory site locations for the maximum baseline case.   



Toxic air pollutant Location of       Baseline            Occupational                Haza
                    maximum           concentration       exposure limit              quot
                    concentrationa    (-g/m3)             (-g/m3)  
Acetaldehyde        ANL-W             1.1 y  102          1.8 y  105                  <0.0
Arsenic             CFA               2.8 y  10-1         1.0 y  101                  0.03
Benzene             CFA               3.1 y  103          3.0 y  103                  1.03
Butadiene           TRA               3.8 y  103          2.2 y  104                  0.17
Carbon tetrachlorideRWMC              2.5 y  102          1.3 y  104                  0.02
Chloroform          RWMC              1.7 y  101          9.8 y  103                  <0.0
Formaldehyde        ANL-W             5.7 y  101          9.0 y  102                  0.06
Hexavalent chromium ICPP/TAN          2.4 y  100          5.0 y  101                  0.05
Hydrazine           TRA               1.8 y  10-3         1.0 y  102                  <0.0
Methylene chloride  CFA/ICPP          3.2 y  100          1.7 y  105                  <0.0
Nickel              CFA               4.1 y  101          1.0 y  102                  0.41
Perchloroethylene   CFA               4.3 y  102          1.7 y  105                  <0.0
Trichloroethylene   RWMC              4.0 y  101          2.7 y  105                  <0.0
                      
a.  ANL-W = Argonne National Laboratory-West; ICPP = Idaho Chemical Processing Plant; CFA 
Test Reactor Area; RWMC = Radioactive Waste Management Complex; TAN = Test Area North.  
      For carcinogenicity, the probability of an individual developing cancer over a lifet
multiplying the slope factor (milligram per kilogram-day) for the substance by the chronic
daily intake.  Hence, the slope factor converts estimated daily intakes  averaged over a l
directly to incremental risk of an individual developing cancer.  This risk is considered 
estimate because the upper bound estimate for the slope factor is used, with the "true" ri
            Noncarcinogenic Effects.  Noncarcinogenic effects are presented using the meth
described in the U.S. Environmental Protection Agency's Risk Assessment Guidance for Super
I, Human Health Evaluation Manual (Part A) (EPA 1989).  This approach presents noncarcinog
in terms of a hazard quotient, which is the ratio between the calculated concentrations in
and the reference dose or reference concentration, respectively.  Doses or concentrations 
and exposure pathway are compared with the route-specific reference dose or reference conc
hazard quotient is less than 1, then no adverse health effects are expected.  For onsite t
applicable standard, instead of the reference concentration, was used to calculate hazard 
      For criteria pollutants (ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, p
and lead) that are regulated through the National Ambient Air Quality Standards, the poten
effects was based on a hazard quotient given by the ratio of calculated air concentration 
regulatory limit.  
      Table 4.12-5 provides hazard quotients based on maximum noncarcinogenic concentratio
site boundary and public highway locations.  The locations of these modeled concentrations
different points and times of release, so that no single individual could be exposed to al
once.  Therefore, these chemical hazard quotients are evaluated separately and not summed.
individual chemicals, all hazard quotients are less than 1.  This indicates that no advers
projected as a result of noncarcinogenic emissions. 
      Table 4.12-6 provides an estimate of the excess cancer risk for 70-year exposure to 
baseline offsite carcinogenic concentrations.  Like the data in Table 4.12-5, the location
concentrations are dependent on different points and times of release so the risks are not
results of this assessment indicate that the offsite lifetime excess cancer risk ranges fr
occurrence in 1.4 million) to 1.6 y 10-9 (about 1 occurrence in 625 million). 
      Table 4.12-7 presents hazard quotients for maximum baseline offsite criteria air pol
hazard quotient for each chemical at the various locations is less than 1.  This indicates
effects are projected as a result of criteria pollutant emissions.  Because  
the locations of these modeled concentrations are dependent on point and time of release, 
are not summed. 
 
Table 4.12-5.  Hazard quotients for highest predicted noncarcinogenic toxic air pollutant 
the Idaho National Engineering Laboratory-eight-hour site boundary and 
public road exposures. 
Toxic air pollutant  Location         Maximum                Reference          Hazard  
                                      concentration          concentration      quotient 
                                      (-g/m3)                (-g/m3)  
Ammonia              Public road      6.0 y 100              1.8 y 102          0.03  
                     Site boundary    4.1 y 10-1                                <0.01  
Cyclopentane         Public road      2.7 y 100              1.7 y 104          <0.01  
                     Site boundary    3.9 y 10-2                                <0.01  
Hydrochloric acid    Public road      9.8 y 10-1             7.5 y 100          0.13  
                     Site boundary    9.7 y 10-2                                0.01  



Mercury              Public road      4.2 y 10-2             1.0 y 100          0.04  
                     Site boundary    1.3 y 10-2                                0.01  
Naphthalene          Public road      1.8 y 101              5.0 y 102          0.04  
                     Site boundary    1.9 y 10-3                                <0.01  
Nitric acid          Public road      6.4 y 10-1             5.0 y 101          0.01  
                     Site boundary    2.6 y 10-1                                <0.01  
Phosphorus           Public road      3.0 y 10-1             1.0 y 100          0.30  
                     Site boundary    8.9 y 10-3                                <0.01  
Potassium hydroxide  Public road      2.0 y 10-1             2.0 y 101          0.01  
                     Site boundary    2.0 y 10-1                                0.01  
Propionaldehyde      Public road      3.0 y 10-1             4.3 y 100          0.07  
                     Site boundary    6.4 y 10-3                                <0.01  
Styrene              Public road      1.3 y 100              1.0 y 103          <0.01  
                     Site boundary    2.4 y 10-4                                <0.01  
Toluene              Public road      3.7 y 102              3.8 y 103          0.10  
                     Site boundary    6.2 y 10-2                                <0.01  
Trimethylbenzene     Public road      1.0 y 102              1.2 y 103          0.08  
                     Site boundary    1.0 y 10-2                                <0.01  
Trivalent chromium   Public road      3.6 y 10-2             5.0 y 100          <0.01  
                     Site boundary    2.2 y 10-3                                <0.01  
                                                                                        
 
Table 4.12-6.  Excess cancer risk based on 70-year exposure to the highest predicted conce
carcinogenic air pollutants at Idaho National Engineering Laboratory site boundary locatio
Toxic air pollutant           Baseline               Unit risk                Risk   
                              concentration          (risk per -g/m3)         (excess canc
                              (-g/m3)  
Acetaldehyde                  1.1 y  10-2            2.2 y  10-6              2.4 y  10-8 
Arsenic                       9.0 y  10-5            4.3 y  10-3              3.9 y  10-7 
Benzene                       2.9 y  10-2            8.3 y  10-6              2.4 y  10-7 
Butadiene                     1.0 y  10-3            2.8 y  10-4              2.8 y  10-7 
Carbon tetrachloride          6.0 y  10-3            1.5 y  10-5              9.0 y  10-8 
Chloroform                    4.0 y  10-4            2.3 y  10-5              9.2 y  10-9 
Formaldehyde                  1.2 y  10-2            1.3 y  10-5              1.6 y  10-7 
Hexavalent chromium           6.0 y  10-5            1.2 y  10-2              7.2 y  10-7 
Hydrazine                     1.0 y  10-6            4.9 y  10-3              4.9 y  10-9 
Methylene chloride            6.0 y  10-3            4.7 y  10-7              2.8 y  10-9 
Nickel                        2.7 y  10-3            2.4 y  10-4              6.5 y  10-7 
Perchloroethylene             1.1 y  10-1            4.8 y  10-7              5.3 y  10-8 
Trichloroethylene             9.7 y  10-4            1.7 y  10-6              1.6 y  10-9 
                                                                                          

4.12.1.2 Health Effects Resulting from Groundwater Releases. 

This section summarizes 
potential health effects to both onsite and offsite populations from radionuclides and car
noncarcinogenic chemicals in water.  More detailed information on concentrations of these 
contained in Section 4.8, Water Resources, of this EIS.  A discussion of health effects ca
contained in Appendix F, Section F-4, Health and Safety, of this EIS.  To calculate health
radionuclide concentrations in water, the total quantity of radionuclide ingested must be 
effective dose equivalent and then the appropriate risk factor applied.  This is accomplis
the concentration of radionuclide in the drinking water (microcuries per liter) by the con
per day) and by the consumption period (days) to obtain the quantity of radionuclide inges
quantity (microcuries) is then multiplied by the appropriate dose conversion factor (milli
to obtain the dose that is then multiplied by the appropriate risk factor. 
 
Table 4.12-7.  Hazard quotients for ambient air concentrations of criteria pollutants for 
Laboratory site. 
Pollutant         Averaging                   Baseline concentration (-g/m3)              
                  time                                                                    
                                                                                          
                                              Site boundary Public roads                Cr
                                                                                        Mo
Carbon monoxide   1-hour                      600           1,200                       17



                  8-hour                      180           340                         35
Nitrogen dioxide  Annual                      5             9                           1 
Lead              Quarterly                   0.0008        0.002                       0.
Particulate matter24-hour                     17            31                          8 
                  Annual                      1             3                           0.
Particulate matter24-hour                     50            80e                         10
                  Annual                      2             5e                          1 
Sulfur dioxide    24-hour                     100           230                         39
                  3-hour                      240           520                         88
                  Annual                      2             4                           1 
                                  
  
a.  National Ambient Air Quality Standards; all standards are primary except for 3-hour su
  
b.  Hazard quotients were calculated by dividing the baseline concentrations (before round
  
c.  Particulate matter from stationary emission points; all particulate matter is assumed 
less than 10 microns in diameter (that is, PM-10).  The State of Idaho also has a standard
but the Federal standard for PM-10 is more restrictive.  
  
d.  Cumulative contributions from stationary point fugitive emission sources such as vehic
and landfill and concrete batch plant operation.  
  
e.  Does not include fugitive emissions caused by vehicle traffic. 
      Dose conversion factors were obtained from Federal Guidance Report No. 11, Limiting 
Radionuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation, Subm
Ingestion (EPA 1988).  These dose conversion factors were used to convert a quantity of in
effective dose equivalent for the subsequent application of the appropriate risk factor ob
(1991).  Table 4.12-8 lists the exposure-to-dose conversion factors. 

4.12.1.2.1 Potential Health Effects to the Onsite Population-Estimates of 

potential health effects for onsite workers were made assessing drinking water sampling da
Anderson and Peterson-Wright (1993).  The highest average radionuclide concentration in an
drinking water distribution system occurred at the Central Facilities Area.  The radionucl
tritium, at a concentration of 16,470 picocuries per liter.  This level is below regulator
to decrease because of changes in facility procedures, dilution in the aquifer, and the ra
tritium.  Consumption of this water for 50 years would result in an estimated dose equival
with a corresponding estimated fatal cancer risk of about 1 occurrence in 180,000. 
      No chemical carcinogens were detected in a drinking water distribution system in exc
maximum contaminant levels.  This would indicate an excess incidence of cancer risk of les
occurrence in 1 million. 
      For all reported noncarcinogenic chemical contaminants, the calculated hazard quotie
ratio of contaminant to reference dose) was less than 1.  This indicates that no adverse h
expected as a result of these contaminants. 
 
Table 4.12-8.  Exposure-to-dose conversion factors for selected radionuclides. 
Isotope                                        Dose conversion factor  
                                               (millirem per microcurie)  
                       Tritium                 6.40 y 10-2  
                       Iodine-129              2.76 y 102  
                       Strontium-90            1.42 y 102 

4.12.1.2.2 Potential Health Effects to the Offsite Population-For the offsite 

population, health effects were estimated using an iodine-129 concentration of 0.00083 pic
measured at the INEL site boundary in 1992 (Mann 1994).  Consumption of this water for the
individual would result in an estimated dose equivalent of 0.012 millirem, with a correspo
fatal cancer risk of about 1 occurrence in 170 million. 

4.12.2 Occupational Health and Safety 

      This section summarizes historical health and safety data and INEL programs designed



workers.  The radiation doses and nonradiological hazards presented here are based on moni
reported injuries.  For routine workplace hazards, the health risk is presented as reporte
fatalities in the workforce.  For occupational exposure to ionizing radiation, health effe
based on actual exposure measurements.  In addition, there is a potential for small increm
dose and exposure to toxic materials from atmospheric and groundwater releases on the INEL
Information on these potential impacts is presented above in Section 4.12.1. 

4.12.2.1 Radiological Exposure and Health Effects. 

Radiological protection programs for 
INEL occupational workers are based on requirements in DOE orders and on guidance in DOE a
radiological control manuals. 
      Workers at the INEL may be exposed either internally or externally to radiation.  Th
of dose received by INEL workers is from external radiation.  All personnel who could rece
external radiation exposures greater than 100 millirem are assigned a thermoluminescent do
worn at all times during work on the INEL site.  The dosimeter measures the amount and typ
radiation dose the worker receives.  Internal radiation doses constitute a small fraction 
dose at the INEL.  All instances of measurable internal radioactivity are investigated to 
and assess the potential for additional internal dose to the workforce. 
      Between 1987 and 1991, out of an average of 10,980 workers per year, about 6,000 ind
monitored annually at the INEL for radiation exposure.  Of those monitored, about 32 perce
measurable radiation doses.  For those five years, the average occupational dose to indivi
measurable doses was about 0.16 rem, giving an average collective dose of about 300 rem.  
number of expected excess fatal cancers would be less than 1 for each year of operation (a
cancers).  

4.12.2.2 Nonradiological Exposure and Health Effects to the Onsite Population. 

At 
the INEL, occupational nonradiological health and safety programs are composed of industri
programs and occupational safety programs.  Industrial hygiene programs address such subje
chemicals and physical agents, carcinogens, noise, biological hazards, lasers, asbestos, e
and surplus materials.  Occupational safety programs address such subjects as machine safe
rigging, electrical safety, building codes, welding safety, and compressed gas cylinders.
      The monitoring and sampling programs established by industrial hygienists provide da
characterize the more common toxic chemicals, such as asbestos, beryllium, cadmium, lead, 
oxides of nitrogen, hydrogen fluoride, and acids.  Through industrial hygiene surveys and 
to evaluate workplace hazards, measures are imposed to control exposures within permissibl
limits. 
      The DOE recordkeeping and reporting system is aimed at accurately measuring the safe
performance of DOE and DOE contractors.  Total injury and illness incidence rates at the I
an annual average of 1.8 to 4.9 per 200,000 work hours from 1987 to 1991.  There were 1,33
recordable injury and illness cases at the INEL from 1987 to 1991 for an average of 8,385 
year working a total of 79,654,000 hours.  Of the 1,337 cases at the INEL, 114 (8.5 percen
as occupational illnesses (55-repeated trauma disorders; 34-skin diseases or disorders; 13
condition because of toxic agents; 6-all other illnesses; 4-disorders because of physical 
2-dust diseases of the lungs).  Total injury and illness rates for INEL workers are compar
DOE and its contractors, which averaged 3.4 per 200,000 work hours from 1988 to 1992 (DOE 
comparison, rates in private industry across the United States were 8.5 per 200,000 work h
1992 (NSC 1993). 
      Only one fatal accident occurred at the INEL over the period from 1987 to 1991.  A w
Idaho Chemical Processing Plant was killed in a pedestrian-forklift accident in 1991. 
      The motor vehicle accident rate at the INEL (for government vehicles) for 1987 to 19
accidents (over $500 loss) per 1 million miles. 
      Only two reportable losses over $1,000 caused by fire occurred from 1987 to 1991:  $
damage in 1989 and $63,000 in 1991.  A total of 20 reportable nonfire property damage loss
occurred from 1987 to 1991.  The total value of the loss from these 20 cases was $1,292,00
cases accounted for a loss of $1,026,000 and represented 80 percent of the five-year total

4.13 Idaho National Engineering Laboratory Services 

      This section discusses water, electricity, and fliel capacities and consumption, was
disposal, and security and emergency protection at INEL facilities. 



4.13.1 Water Consumption 

      The water supply for the INEL site is provided by a system of about 30 wells, with p
and storage tanks, administered by DOE. Idaho Falls facilities are provided water by the C
Idaho Falls water supply system, which includes about 16 wells. Because of the distance be
facility areas, the water supply systems for each facility are independent of each other.
      DOE holds a Federal Reserved Water Right for the INEL site. Under this agreement, IN
has claim to 2.3 cubic meters per second (36,000 gallons per minute) of groundwater, not t
43 million cubic meters (11.4 billion gallons) per year. The average INEL site water consu
from 1987 through 1991 was 7.36 million cubic meters (1.94 billion gallons) per year, calc
based on the cumulative volumes of water withdrawn from the wells. Shutdown of the AIW and
training facilities at the Naval Reactors Facility, which use about 1.0 million cubic mete
(265 million gallons) per year, should result in a projected 1995 baseline usage of about 
cubic meters (1.7 billion gallons) per year. The average water consumption of Idaho Falls 
estimated to be 300,000 cubic meters (79 million gallons) per year. The total pumping rate
aquifer is not measured and would depend on the number of pumps operating. There is a slig
possibility that the pumping rate of 2.3 cubic meters per second (36,000 gallons per minut
exceeded for very short periods, such as during recovery from an extended power outage whe
pumps would be running to refill depleted storage tanks. 

4.13.2 Electricity Consumption 

      Commercial electrical power is supplied to the INEL site from the Antelope substatio
through two feeders to the federally owned Scoville substation. The Scoville substation su
electrical power directly to the INEL site electrical power distribution system. The prese
to supply electrical power to the INEL site is with Idaho Power Company and provides for I
Power Company to furnish "up to 45,000 kilowatts monthly" at 13.8 kilovolts (IPC/DOE 1986)
Electric power supplied by Idaho Power is generated by hydroelectric generators located al
Snake River in southern Idaho and by the Bridger and Valmy coal-fired thermal electric gen
plants located in southwestern Wyoming and northern Nevada. 
      Rated capacity of the INEL site power transmission loop line is 124 megavolt-amperes
demand on the system from 1990 through 1993 was about 40 megavolt-amperes, and the average
usage was about 217,000 megawatt-hours per year. This usage rate would be expected to decr
about 4 percent by 1995 due to shutdown of the AiW and S5G facilities. Addition of the new
substation for the Radioactive Waste Management Complex is expected to be completed in 199
is accounted for in the impact analysis of the power usage for the Radioactive Waste Manag
Complex facilities included in Section 5.13, Idaho National Engineering Laboratory Service
      INEL facilities in Idaho Falls receive electric power from the City of Idaho Falls, 
operates four hydroelectric power generation plants on the Snake River along with substati
distribution facilities. Supplemental power is supplied to the City of Idaho Falls by the 
Power Administration, which operates hydroelectric plants on the Columbia River system. In
Idaho Falls facilities used 31,500 megawatt-hours of electricity. 

4.13.3 Fuel Consumption 

      Fuels consumed at the INEL site include several liquid petroleum fuels, coal, and pr
gas. All fuels are transported to the site for storage and use. Natural gas is the only re
consumed at the INEL Idaho Falls facilities; this fuel is provided by the Intermountain Ga
through a system of underground lines. 
      The average annual fuel consumption at the INEL site from 1990 through 1992 is: heat
oil, 10,578,000 liters (2,795,000 gallons); diesel fuel, 5,690,000 liters (1,500,000 gallo
gas, 568,000 liters (150,000 gallons); gasoline, 2,107,000 liters (557,000 gallons); jet f
276,600 liters (73,100 gallons); and kerosene, 128,000 liters (33,800 gallons). About 8,20
tons (9,000 tons) of coal are also used at the INEL site. Fuel storage is provided for eac
and fuel inventories are restocked as necessary. No fossil fuel shortage has ever occurred
INEL site. 

4.13.4 Wastewater Disposal 

      Wastewater systems at the smaller onsite facility areas consist primarily of septic 
fields, and lagoons. The larger facility areas, such as the Central Facilities Area, Idaho
Processing Plant, and Test Reactor Area, have wastewater treatment facilities. Idaho Falls



are serviced by the City of Idaho Falls wastewater treatment system. 
      Average annual wastewater discharge volume at the INEL site for 1989 through 1991 wa
537 million liters (142 million gallons). Wastewater from Idaho Falls facilities is not me
estimated to be 300 million liters (79 million gallons) per year. The difference between w
pumped and estimated wastewater discharge is caused mainly by evaporation from ponds and c
towers, irrigation of landscaped areas, and discharge of unmetered wastewater. 

4.13.5 Security and Emergency Protection 

      This section describes the fire protection/fire prevention, security, and emergency
preparedness resources for the INEL site and the surrounding INEL areas. The discussion in
the Fire Department for the area, the Safeguards and Security Division, and the Emergency
Preparedness Organization. 

4.13.5.1 Idaho National Engineedng Laboratory Fire Department The contractor-operated Fire Department staffs and 
operates three fire stations on the INEL site that support the entire INEL site. 

These stations are located on the north end at Test Area North, at 
Argonne National Laboratory-West, and at the Central Facilities Area. Each station has a m
of one engine company capable of supporting any fire emergency in their assigned area. The
Department has a staff of 44 fire fighters and 11 support personnel and operates with a mi
critical staff of 7 fire fighters at any one time. Besides providing fire fighting service
Department provides the INEL site ambulance, emergency medical technician (EMT), and hazar
material response services. The Fire Department has mutual aid agreements with other firef
entities, such as the Bureau of Land Management and the Cities of Idaho Falls, Blackfoot, 
Through these agreements, DOE facilities within the City of Idaho Falls are served by the 
Fire Department. 

4.13.5.2 Department of Energy and Idaho National Engineering Laboratory Emergency Preparedness. 

Each DOE INEL contractor administers and staffs its own emergency 
preparedness program under the direction and supervision of DOE. All contractor programs f
emergency control and response are compatible. The Warning Communications Center, with 
oversight from DOE, is the communication and overall control center for support to the on-
commanders in charge of the emergency response. The DOE emergency preparednes5 system 
includes mutual aid agreements with all regional county and major city fire departments, p
medical facilities. Through the agreement, DOE facilities within the City of Idaho Falls a
by the Idaho Falls emergency preparedness organizations. 

4.13.5.3 Department of Energy and Idaho National Engineering Laboratory Security DOE has oversight responsibility for 
safeguards and security at the INEL. 

The security 
program is divided into three categories: security operations, personnel security, and saf
Security operations provides for asset protection (classified matter, special nuclear mate
and personnel) and technical security (computer and information). The INEL protective forc
by the INEL prime contractor, Lockheed Idaho Technologies Company, is administered under t
category. Personnel security processes personnel security clearances. Safeguards is respon
the management and accountability of special nuclear materials. The INEL protective force,
consisting of approximately 200 armed guards and approximately 350 support personnel, prov
onsite personnel that administer the programs. Each smaller INEL contractor also has a saf
and security staff, subdivided in a similar manner, to manage the security associated with
specific facilities. Contractor safeguards and security staffs range in size from about 5 
depending on the size and complexity of their associated facilities. Each staff works in c
with the INEL protective forces. 
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5. ENVIRONMENTAL CONSEQUENCES 

5.1 Introduction 

      Chapter 5 describes the environmental consequences to the Idaho National Engineering
site, Idaho Falls facilities, and surrounding region that may result from implementing eac
nuclear fuel and Environmental Restoration and Waste Management Program alternatives.  In 
potential consequences associated with each alternative, potential consequences associated
specific projects are discussed in more detail. 
      Tables in Chapter 3, Alternatives, list projects to be implemented under each altern
C, Information Supporting the Alternatives, identifies acres disturbed, resources used (en
so forth), personnel required, and other important attributes of each project.  These attr
determine the potential impacts of each alternative as discussed below. 
      The potential effects for each alternative have been estimated by evaluating each in
proposed for the alternative, summing the projects' collective effects under each alternat
synergistic interactions among the individual projects that comprise each alternative.   
      The calculations in this EIS have generally been performed in such a way that the es
provided are unlikely to be exceeded during either normal operations or in the event of an
routine operations, the results of monitoring of actual operations provide clearly realist
when combined with conservative estimates of the effects of radiation, produce estimates o
unlikely to be exceeded.  The effects for all alternatives have been calculated using the 
other factors, so this EIS provides an appropriate means of comparing potential impacts on
the environment. 
      The analyses of hypothetical accidents provide more opportunities for uncertainty, p
the calculations must be based on sequences of events and models of effects that have not 
EIS, the goal in selecting the hypothetical accidents analyzed has been to evaluate events
effects that would be as severe or more severe than any other accidents that might reasona
The models have attempted to provide estimates of the probabilities, source terms, pathway
and exposure, and the effects on human health and the environment that are as realistic as
in many cases, the very low probability of the accidents postulated has required the use o
for input that produce estimates of consequences and risks that are higher than would actu
of the desire to provide results that will not be exceeded. 
      The use of conservative analyses is not an important problem or disadvantage in this
of the alternatives have been evaluated using the same methods and data, allowing a fair c
the alternatives on this same basis.  It should be observed that, even using these conserv
methods, the risks for all of the alternatives are small. 
      As described in Chapter 3, Alternative A (No Action) is characterized by operating a
most existing facilities and programs.  Alternative A provides a basis for comparison with
other alternative actions, although it may result in noncompliance with existing governmen
agreements, and environmental requirements.  Under Alternative B (Ten-Year Plan), the hist
role and level of support would continue.  This would include activities described under A
would be enhanced to comply with regulatory requirements, protect the environment, and sup
missions.  Alternative C (Minimum Treatment, Storage, and Disposal) would, to the extent p
minimize spent nuclear fuel, waste management, and environmental restoration activities at
Alternative D (Maximum Treatment, Storage, and Disposal), the INEL would receive and manag
maximum amount of waste and spent nuclear fuel (as defined in Volume 1 of this EIS and in 
Management Programmatic EIS) that DOE could transport to the INEL while complying with leg
environmental requirements. 
      The structure of Chapter 5 closely parallels that of Chapter 4, Affected Environment
sections of Chapter 4 have corresponding sections in Chapter 5.  The sections each contain
methodology followed by a discussion of the potential impacts of each alternative evaluate
six key disciplines more details on methodologies plus key data are given in Appendix F of
disciplines are socioeconomics, geology, water, air, health and safety, and facility accid
Chapter 5 and Appendix F, citations are given to technical references supporting the evalu
citations are provided in Chapter 9 of this volume. 

5.2 Land Use 

      This section discusses the potential effects of the four environmental restoration a
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management alternatives on land use at the INEL site and in the surrounding area.   

5.2.1 Methodology 

      The methodology used in this assessment consisted of comparing proposed land uses an
existing land uses and plans.  The evaluation of potential effects from each alternative w
assessed.  Potential effects, if any, from converting existing land uses to other uses wer
land use impacts of each ongoing and foreseeable project are quantified in Appendix C, Inf
Supporting the Alternatives. 

5.2.2 Land Use Impacts from Alternative A (No Action) 

      Alternative A (No Action) would result in the disturbance of approximately 40 acres 
Out of this total, 35 acres (14 hectares) have been previously disturbed and 5 acres (2 he
space.  Of the 40 acres that would be disturbed, almost all (38 acres) are inside of exist
fencelines and boundaries.  The projects with the largest land disturbance under Alternati
Transuranic Storage Area Enclosure and Storage Project, the Auxiliary Reactor Area (ARA)-I
Decontamination and Decommissioning Project, and the Pit 9 Retrieval Project.  These proje
in Appendix C, Information Supporting the Alternatives.  Existing and planned land uses wi
areas would not change as a result of Alternative A activities.  Proposed activities would
the existing DOE plans listed in Section 4.2, Land Use, for continued operations, environm
and waste management, and would be similar to uses in existing developed areas on the site
alternative, proposed activities would not be conducted outside of the INEL boundaries and
surrounding land uses or local land use plans are expected. 

5.2.3 Land Use Impacts from Alternative B (Ten-Year Plan) 

      Alternative B (Ten-Year Plan) would result in the disturbance of approximately 823 a
hectares).  Out of this total, approximately 246 acres (100 hectares) have been previously
acres (233 hectares) are open space.  Of the 823 acres that would be disturbed, about 42 p
are inside existing facility area fencelines or boundaries and 58 percent (481 acres) are 
boundaries.  The projects with the largest land disturbance under Alternative B would be t
Industrial/Commercial Landfill Expansion Project, the Private Sector Alpha-Contaminated Mi
Waste Treatment Facility, and the Mixed Low-Level Waste Disposal Facility.  These projects
in Appendix C, Information Supporting the Alternatives.  Proposed activities would be cons
existing DOE plans for continued operations, environmental restoration, and waste manageme
be similar to uses in existing developed areas on the site.  Under this alternative, propo
not be conducted outside of the INEL boundaries and no effects on surrounding land uses or
plans are expected.  Due to the greater number of acres that would be disturbed, particula
of existing facility areas, and the withdrawal of some acreage for the disposal of radioac
Section 5.18, Irreversible and  Irretrievable Effects, of Volume 2), the potential effects
Alternative B activities would be greater than those associated with Alternative A (No Act

5.2.4 Land Use Impacts from Alternative C (Minimum Treatment, Storage, and Disposal)  

      Alternative C (Minimum Treatment, Storage, and Disposal) would result in the disturb
acres (144 hectares).  Out of this total, approximately 233 acres (94 hectares) have been 
and 122 acres (49 hectares) are open space.  Of the 355 acres that would be disturbed, alm
are inside existing facility area fencelines or boundaries.  The project with the largest 
Alternative C would be the Industrial/Commercial Landfill Expansion Project.  This project
Appendix C, Information Supporting the Alternatives.  Proposed activities would be consist
DOE plans for continued operations, environmental restoration, and waste management and wo
to uses in existing developed areas on the site.  Under this alternative, proposed activit
conducted outside of INEL boundaries and no effects on surrounding land uses or local land
expected.  Due to the greater number of acres that would be disturbed, potential effects f
activities would be greater than those associated with Alternative A (No Action) activitie

5.2.5 Land Use Impacts from Alternative D (Maximum Treatment, Storage, and Disposal) 

      Alternative D (Maximum Treatment, Storage, and Disposal) would result in the disturb
approximately 1,339 acres (542 hectares).  Out of this total, approximately 277 acres (112



been previously disturbed and 1,062 acres (430 hectares) are open space.  Of the 1,339 acr
disturbed, about 27 percent (367 acres) are inside existing facility fencelines or boundar
(972 acres) are outside these boundaries.  The projects with the largest land disturbance 
would be the Mixed Low-Level Waste Disposal Facility, the Mixed Low-Level Waste Treatment 
Industrial/Commercial Landfill Expansion Project, and the Private Sector Alpha-Contaminate
Level Waste Treatment Facility.  These projects are described in Appendix C, Information S
Alternatives.  Proposed activities would be consistent with existing DOE plans for continu
environmental restoration, and waste management and would be similar to uses in existing d
on the site.  Under this alternative, proposed activities would not be conducted outside o
and no effects on surrounding land uses or local land use plans are expected.  Due to the 
acres that would be disturbed, particularly acreage outside of existing facility areas, an
some acreage for the disposal of radioactive waste and hazardous waste (see Section 5.18, 
Irretrievable Effects), the potential effects of Alternative D would be greater than those
Alternative A (No Action) activities. 
                              

5.3 Socioeconomics 

      Socioeconomic resources, such as employment, income, population, housing, community 
and public finance, are interrelated in their response to implementation of an action.  Th
the potential effects of the INEL environmental restoration and waste management alternati
socioeconomic resources of the region of influence.  Proposed changes in DOE-related expen
workforce levels have the potential to generate economic impacts that may affect local emp
population, and community resources.  Mitigation of potential impacts is discussed in Sect
Mitigation.  Technical support for this section is provided by Appendix F, Section F-1, So

5.3.1 Methodology 

      Socioeconomic impacts are addressed in terms of both direct and secondary effects.  
are changes in INEL employment and expenditures expected to take place under each alternat
both construction and operations phase impacts.  Secondary effects include both indirect a
impacts.  Indirect effects are impacts to regional businesses and employment resulting fro
regional purchases or nonpayroll expenditures.  Induced effects are impacts to regional bu
employment that result from changes in payroll spending by affected INEL employees.  The t
impact to the region is the sum of direct and secondary effects.  Both the direct and seco
estimated for the region of influence (ROI) described in Section 4.3, Socioeconomics. 
      The direct impacts estimated in the socioeconomic analysis are based on project summ
developed by DOE in cooperation with INEL contractors and their representatives.  Direct e
impacts represent actual increases or decreases in INEL staffing; they do not include chan
to reassignment of the existing INEL workforce.  Total employment and earnings impacts wer
using RIMS II multipliers developed specifically for the INEL region of influence by the U
Economic Analysis.  A comprehensive discussion of the methodology may be found in Appendix
F-1, Socioeconomics. 
      The importance of the actions and their impacts is determined relative to the contex
environment.  Projected baseline conditions in the region of influence, as presented in Se
Socioeconomics, provide the framework for analyzing the importance of potential socioecono
could result from implementation of any of the alternatives.  Baseline employment and popu
socioeconomic conditions expected to exist in the region throughout the study period.  Pot
impacts are analyzed in Chapter 5.  Each alternative is expected to generate initial incre
and earnings within the region of influence, primarily due to expected construction activi
(No Action) and C (Minimum Treatment, Storage, and Disposal), which include the phaseout o
Expended Core Facility, will result in employment declines by 2004; Alternatives B (Ten-Ye
(Maximum Treatment, Storage, and Disposal) result in moderate employment increases.   
      As presented in Section 4.3, Socioeconomics, baseline employment at the INEL is proj
decline over the study period.  The projected declines in baseline INEL employment will li
secondary job losses in the region of influence and may also contribute to effects on regi
housing, and community services.  The results of the socioeconomic analysis indicate that 
associated with the alternatives are expected to offset the effects of these baseline decl
years and under some alternatives and may compound the effects under others.  The focus of
been to estimate the potential socioeconomic impacts associated with the implementation of
in order to provide a basis for comparison in evaluating the alternatives.  The offsetting
effect on projected baseline conditions is addressed in general; however, the projected de
INEL activity is not an alternative and, therefore, a comprehensive analysis of potential 



specifically addressed.  A discussion of cumulative impacts can be found in Section 5.15, 
Impacts and Impacts from Connected or Similar Actions. 

5.3.2 Socioeconomic Impacts from Alternative A (No Action) 

      The impacts from Alternative A (No Action) on employment and earnings, population an
and community services in the region of influence are discussed below.  The projects with 
socioeconomic impacts under Alternative A would be the Pit 9 Retrieval Project and the Tra
Area Enclosure and Storage Project.  These projects are described in Appendix C, Informati
Alternatives. 

5.3.2.1 Employment and Earnings. 

Implementation of Alternative A (No Action) is expected 
to generate about 360 direct jobs during the peak employment year (1996), representing a 4
increase over the 1995 baseline INEL employment of approximately 8,620 (Table 5.3-1).  Thi
primarily would be due to construction jobs for the projects approved before June 1, 1995.
however, direct employment would decrease by 500 jobs (a 5.8 percent decrease from baselin
to the phaseout of the Expended Core Facility.  Secondary employment generated under Alter
expected to range from an increase of about 510 jobs in 1996 to a decrease of about 780 jo
total employment impact (direct plus secondary) in the region of influence is estimated to
increase of about 870 jobs in 1996 to a decrease of about 1,280 jobs in 2002 (Figure 5.3-1
F, Section F-1.3, for assumptions regarding employment and population.)   Total employment
expected under this alternative amount to less than 1.2 percent of total regional employme
of the study period.  It is unlikely that employment impacts of this size would generate a
effects on the economic activity of the region. 
      Direct earnings, or payrolls, generated under Alternative A (No Action) would amount
of $9.8 million in 1996 and a decrease of $21.6 million in 2002 (Appendix F, Section F-1, 
 
Figure 5.3-1.  Total direct and secondary employment by alternatives in the region of infl
2, Appendix C, of this EIS). 
 
Table 5.3-1.  Net and overall employment and population impacts on the region of influence
alternative and fiscal year.  ,b,c 
                                    Fiscal year  
                              1995  1996       1997   1998   1999   2000   2001   2002   2
Change in baseline employment 0     -1121 1995 -1252  -2099  -2812  -3505  -3525  -3525  -
relative to 1995  
  Direct                      0     -437       -488   -818   -1096  -1366  -1374  -1374  -
  Secondary                   0     -684       -764   -1281  -1716  -2139  -2151  -2151  -
Change in baseline population 0     -1451 1995 -1620  -2715  -3638  -4534  -4561  -4561  -
relative to 1995 
                                    Alternative A (No Action)  
Employment impact             835   872        566    164    -28    -585   -1233  -1283  -
  Direct                      347   362        232    68     -2     -223   -480   -500   -
  Secondary                   489   510        334    96     -26    -361   -752   -783   -
Overall employment change     835   -24995     -686   -1935  -2840  -4089  -4758  -4808  -
relative to 1995 
Population impact             350   365        340    62     -346   -916   -1595  -1659  -
Overall population change     350   -10855     -1280  -2653  -3984  -5451  -6155  -6220  -
relative to 1995c 
                                    Alternative B (Ten-Year Plan)  
Employment impact             858   1130       1217   1020   1330   1465   537    1244   1
  Direct                      356   469        502    420    548    598    220    513    4
  Secondary                   502   661        715    600    781    867    317    731    6
Overall employment change     858     9        -35    -1079  -1483  -2040  -2988  -2281  -
relative to 1995 
Population impact             360   474        625    543    679    955    334    631    5
Overall population change     360  -977       -994   -2172  -2959  -3579  -4226  -3930  -3
relative to 1995c 
                               Alternative C (Minimum Treatment, Storage, and Disposal)  
Employment impact             950   1330       909    507    315    -184   -1175  -825   -
  Direct                      394   552        375    211    141    -57    -457   -310   -



  Secondary                   555   778        535    297    175    -127   -719   -515   -
Overall employment change     950   208     -343   -1591  -2497  -3689  -4701  -4350  -435
relative to 1995 
Population impact             398   557        484    206    -202   -749   -1571  -1468  -
Overall population change     398   -893      -1136  -2509  -3840  -5283  -6131  -6028  -6
relative to 1995c 
                               Alternative D (Maximum Treatment, Storage, and Disposal)  
Employment impact             858   1474       1560   1363   2131   2266   1338   1647   1
  Direct                      356   612        644    563    881    931    552    680    6
  Secondary                   502   862        916    801    1250   1335   786    966    9
Overall employment change     858   352        308    -736   -682   -1239  -2188  -1879  -
relative to 1995 
Population Impact             360   618        769    687    1015   1290   670    799    8
Overall population change     360   833        -851   -2028  -2623  -3244  -3891  -3761  -
relative to 1995 
                                                              
a.  Sources:  USBEA (1993) and project data sheets found in Volume 2, Appendix C, of this 
b.  See Section F-1.3 for assumptions regarding employment and population.  
c.  Overall change equals baseline impact plus alternative impact. 
 
Table F-1-4).  Total earnings generated in the region of influence are estimated to be an 
million in 1996 and a decrease of $39.5 million in 2002.  Similar to the estimated employm
earnings are expected to vary considerably within this range over the study period. 
      Employment and earnings impacts expected under Alternative A (No Action) would initi
projected declines in baseline INEL employment and earnings; however, after 1998, employme
expected under Alternative A would compound projected baseline declines.  The overall empl
expected in the region of influence by 2004 amount to about 1,870 direct jobs and about 4,

5.3.2.2 Population and Housing. 

As the demand for workers in a region varies, the population 
within the region also tends to vary depending on the nature of the change in employment d
example, as worker demand increases (or decreases) in a region, some potential workers and
may move to (or out of) the region in search of new jobs.  Likewise, changes in employment
Alternative A (No Action) would presumably generate in-migration to the region of influenc
employment increases, and out-migration, in the case of employment decreases. 
      Based on expected relocation ratios and average household size data, population in-m
associated with the implementation of Alternative A (No Action) may amount to about 370 pe
the peak employment year, an increase which represents less than 0.2 percent of the total 
(Table 5.3-2).  By 2004, however, Alternative A could result in the out-migration of about
0.6 percent decrease in regional population. 
      Under projected baseline employment conditions at the INEL, the number of direct and
jobs in the region of influence could fall by 3,520 over the ten-year period from 1995 to 
elimination of these jobs could induce the relocation of a number of these workers and the
in the possible out-migration of approximately 4,560 persons by 2004.  Through the loss of
the implementation of Alternative A (No Action) would contribute to this potential populat
generating an overall population out-migration of approximately 6,220 persons.  The actual
total population effect would depend to a large extent on the future availability of compa
opportunities within the region relative to the availability of employment elsewhere and t
subjective criteria. 
 
Table 5.3-2.  Population effects on the region of influence surrounding the Idaho National
fiscal year.  ,b 
                                                                     Fiscal year  
Population                  1995      1996          1997      1998      1999      2000    
Region of influence         247,990   251,518       255,096   258,726   262,406   266,140 
Population change due to    0         -1,451        -1,620    -2,715    -3,638    -4,534  
baseline declines 
Region of influence less    247,990   250,067       253,476   256,011   258,768   261,606 
baseline declines 
                                                                            Alternative A 
Population impact           350       365           340       62        -346      -916    
Total regional population   248,340   250,433       253,816   256,073   258,422   260,689 
                                                                            Alternative B 



Population impact           360       474           625       543       679       955     
Total regional population   248,350   250,541       254,102   256,554   259,447   262,561 
                                                             Alternative C (Minimum Treatm
Population impact           398       557           484       206       -202      -749    
Total regional population   248,388   250,625       253,960   256,217   258,566   260,857 
                                                             Alternative D (Maximum Treatm
Population impact           360       618           769       687       1,015     1,290   
Total regional population   248,350   250,685       254,245   256,698   259,783   262,896 
                                                               
  
a.   Sources:  USBC (1982, 1992), USBEA (1993), and project data sheets found in Volume 2,
b.   See Section F-1.3 for assumptions regarding employment and population.  
      During the peak employment period, implementation of Alternative A (No Action) could
temporary increase in housing demand of about 110 units, representing less than 0.2 percen
housing stock in the region of influence.  Assuming that the general conditions associated
housing market continue (see Section 4.3.2.2), this small, temporary increase in demand sh
accommodated.  By 2004, the potential out-migration expected under Alternative A could red
for housing in the region of influence by approximately 480 units, representing approximat
total available housing units.  Given current housing preferences and current vacancy rate
homeowner-occupied housing and 4.6 percent for rental housing, the decline in housing dema
under Alternative A could result in vacancy rates for owner-occupied and rental units of 2
5.3 percent, respectively.  The decline in projected baseline activity at the INEL could r
housing by an additional 1,310 units by 2004, resulting in an overall decrease in demand o
units, or 2.4 percent of the current housing stock. 

5.3.2.3 Community Services and Public Finance. 

The population decrease of 
1,660 persons expected under Alternative A (No Action) by 2004 represents a decline of les
percent in the total regional population.  It is unlikely that such a small change in regi
generate any discernible impact on community services and public finance within the region
effects of the decline in baseline INEL activity, however, could result in an overall popu
about 6,220 persons under Alternative A, a 2.3 percent decline in total regional populatio
enrollments could decline by approximately 2.5 percent, accompanied by similar decreases i
other community services.  Similarly, revenues received by the county governments within t
influence may decrease slightly as a result of the projected declines in regional economic

5.3.3 Socioeconomic Impacts from Alternative B (Ten-Year Plan) 

      The impacts from Alternative B (Ten-Year Plan) on employment and earnings, populatio
housing, and community services in the region of influence are discussed below.  The proje
greatest socioeconomic impacts under Alternative B would be the Waste Immobilization Facil
Remote Mixed Waste Treatment Facility.  These projects are described in Appendix C, Inform
Supporting the Alternatives. 

5.3.3.1 Employment and Earnings. 

Implementation of Alternative B (Ten-Year Plan) is 
expected to generate about 600 direct jobs in the region of influence during the peak empl
(2000), representing a 7.0 percent increase over the 1995 baseline INEL employment of appr
(Table 5.3-1).  By 2004, direct employment would amount to about 530 jobs, a 6.1 percent i
baseline.  Secondary employment generated under Alternative B is expected to reach about 8
peak year and fall to about 750 jobs by 2004.  The total employment impact (direct plus se
region of influence is estimated to range from an increase of about 1,470 jobs in 2000 to 
2004 (Figure 5.3-1).  Total employment impacts expected under Alternative B amount to less
percent of total regional employment in any given year of the study period.  It is unlikel
impacts of this size would generate any long-term adverse effects on the economic activity
      Direct earnings, or payrolls, generated under Alternative B (Ten-Year Plan) would am
million in 2000, decreasing to $15.0 million in 2004 (Appendix F, Section F-1, Table F-1-4
 
generated in the region of influence are estimated to be $35.4 million in 2000, decreasing
2004.  Similar to the estimated employment impacts, earnings are expected to vary within t
study period. 



      The positive employment and earnings impacts expected under Alternative B (Ten-Year 
tend to offset the magnitude of the effects of projected declines in baseline INEL employm
Baseline employment at the INEL is expected to steadily decline over the ten-year study pe
loss of approximately 1,370 direct jobs and 2,150 secondary jobs by 2004.  The overall eff
B would reduce these job losses to about 840 and 1,400, respectively, by 2004. 

5.3.3.2 Population and Housing. 

Population in-migration associated with the implementation 
of Alternative B (Ten-Year Plan) may amount to about 960 persons during the peak employmen
increase that represents less than 0.4 percent of the total regional population (Table 5.3
population increases would decline to approximately 640 persons, a 0.2 percent increase in
population. 
      Under projected baseline employment conditions at the INEL, the number of direct and
jobs in the region of influence could fall by 3,520 over the ten-year period from 1995 to 
elimination of these jobs could induce the relocation of a number of these workers and the
in the possible out-migration of approximately 4,560 persons by 2004.  Through the demand 
workers, the implementation of Alternative B (Ten-Year Plan) would alleviate the effects o
population decline, reducing the overall out-migration to approximately 3,920 persons.  Th
depends to a large extent on whether the persons losing jobs at the INEL under projected b
possess the skills required to fill the new jobs generated under Alternative B. 
      During the peak employment period, implementation of Alternative B (Ten-Year Plan) c
in a temporary increase in housing demand of about 280 units, representing approximately 0
current housing stock in the region of influence.  Given current housing preferences and c
of 2.1 percent for homeowner-occupied housing and 4.6 percent for rental housing, the incr
demand anticipated under Alternative B could reduce the vacancy rates for owner-occupied a
1.7 percent and 4.2 percent, respectively.  Assuming that the general conditions associate
housing market continue (see Section 4.3.2.2, Housing), this increase in demand is unlikel
perceptible strain on the existing market.  By 2004, the expected housing demand associate
in-migration under Alternative B (Ten-Year Plan) would amount to approximately 180 units, 
approximately 0.3 percent of total available housing units.  The projected decline in base
INEL, however, would more than offset the potential increases in demand for housing expect
Alternative B, resulting in an overall decrease in housing demand of about 1,130  units, o
current housing stock. 

5.3.3.3 Community Services and Public Finance. 

The expected population in-migration of 
640 persons anticipated under Alternative B (Ten-Year Plan) by 2004 represents an increase
percent in the total regional population.  It is unlikely that such a small change in regi
generate any discernible impact on community services and public finance within the region
effects of the decline in projected baseline INEL activity could result in an overall popu
about 3,920 persons under Alternative B, a 1.4 percent decline in total regional populatio
of this magnitude is not expected to be sufficient to notably affect community services an
the region of influence. 

5.3.4 Socioeconomic Impacts from Alternative C (Minimum Treatment, Storage, and 

Disposal) 
      The impacts from Alternative C (Minimum Treatment, Storage, and Disposal) on employm
earnings, population and housing, and community services in the region of influence are di
following subsections.  The projects with the greatest socioeconomic impacts under Alterna
the Waste Immobilization Facility and the High-Level Tank Farm New Tanks Project.  These p
described in Appendix C, Information Supporting the Alternatives. 

5.3.4.1 Employment and Earnings. 

Implementation of Alternative C (Minimum Treatment, 
Storage, and Disposal) is expected to generate about 550 direct jobs in the region of infl
employment year (1996), representing a 6.4 percent increase over the 1995 baseline INEL em
approximately 8,620 (Table 5.3-1).  By 2004, however, direct employment would decrease by 
(a 3.6 percent decrease from baseline), due primarily to the phaseout of the Expended Core



Secondary employment generated under Alternative C is expected to range from an increase o
jobs in 1996 to a loss of about 520 jobs in 2004.  The total employment impact (direct plu
region of influence is estimated to range from an increase of about 1,330 jobs in 1996 to 
830 jobs in 2004 (Figure 5.3-1).  Total employment impacts expected under Alternative C am
than 1.3 percent of total regional employment in any given year of the study period.  It i
employment impacts of this size would generate any long-term adverse effects on the econom
region. 
      Direct earnings, or payrolls, generated under Alternative C (Minimum Treatment, Stor
Disposal) would amount to an increase of $15.0 million in 1996 and a decrease of $16.5 mil
(Appendix F, Section F-1, Table F-1-4).  Total earnings generated in the region of influen
be an increase of $29.0 million in 1996 and a decrease of $29.5 million in 2004.  Similar 
employment impacts, earnings are expected to vary considerably within this range over the 
      Employment and earnings impacts expected under Alternative C (Minimum Treatment, Sto
Disposal) would initially offset projected declines in baseline INEL employment and earnin
1999, employment losses expected under Alternative C would compound projected baseline dec
overall employment losses expected in the region of influence by 2004 amount to about 1,68
4,350 total jobs. 

5.3.4.2 Population and Housing. 

Population in-migration associated with the implementation 
of Alternative C (Minimum Treatment, Storage, and Disposal) may amount to about 560 person
peak employment year, an increase that represents less than 0.3 percent of the total regio
(Table 5.3-2).  By 2004, however, Alternative C could result in the out-migration of about
0.5 percent decrease in regional population. 
      Under projected baseline employment conditions at the INEL, the number of direct and
jobs in the region of influence could fall by 3,520 over the ten-year period from 1995 to 
elimination of these jobs could induce the relocation of a number of these workers and the
in the possible out-migration of approximately 4,560 persons by 2004.  Through the loss of
the implementation of Alternative C (Minimum Treatment, Storage, and Disposal) would contr
potential population decline, generating an overall out-migration of approximately 6,030 p
magnitude of the total population effect would depend to a large extent on the future avai
comparable employment opportunities within the region relative to the availability of empl
and to a variety of subjective criteria. 
      During the peak employment period, implementation of Alternative C (Minimum Treatmen
Storage, and Disposal) could result in a temporary increase in housing demand of about 160
representing approximately 0.2 percent of the current housing stock in the region of influ
the general conditions associated with the current housing market continue (see Section 4.
this small, temporary increase in demand should easily be accommodated.  By 2004, the pote
migration expected under Alternative C could reduce the demand for housing in the region o
approximately 420 units, representing approximately 0.6 percent of total available housing
current housing preferences and current vacancy rates of 2.1 percent for homeowner-occupie
4.6 percent for rental housing, the decline in housing demand anticipated under Alternativ
vacancy rates for owner-occupied and rental units of 2.7 percent and 5.3 percent, respecti
projected baseline activity at the INEL could reduce the demand for housing by an addition
2004, resulting in an overall decrease in demand of about 1,730 units, or 2.4 percent of t
stock. 

5.3.4.3 Community Services and Public Finance. 

The population decrease of about 1,470 
persons expected under Alternative C (Minimum Treatment, Storage, and Disposal) by 2004 re
decline of less than one percent in the total regional population.  It is unlikely that su
regional population would generate any discernible impact on community services and public
the region of influence.  The effects of the decline in baseline INEL activity, however, c
overall population decrease of about 6,030 persons under Alternative C, a 2.2 percent decl
population.  School enrollments could decline by approximately 2.4 percent, accompanied by
decreases in demand for other community services.  Similarly, revenues received by the cou
within the region of influence may decrease slightly as a result of the projected declines
activity. 

5.3.5 Socioeconomic Impacts from Alternative D (Maximum Treatment, Storage, and 



Disposal) 
      The impacts from Alternative D (Maximum Treatment, Storage, and Disposal) on employm
earnings, population and housing, and community services in the region of influence are di
The projects with the greatest socioeconomic impacts under Alternative D would be the Dry 
Facility; Fuel Receiving, Canning/Characterization, and Shipping Project and the Spent Fue
Project.  These projects are described in Appendix C, Information Supporting the Alternati

5.3.5.1 Employment and Earnings. 

Implementation of Alternative D (Maximum Treatment, 
Storage, and Disposal) is expected to generate about 930 direct jobs in the region of infl
employment year (2000), representing a 10.8 percent increase over the 1995 baseline INEL e
approximately 8,620 (Table 5.3-1).  By 2004, direct employment would amount to about 860 j
percent increase from baseline.  Secondary employment generated under Alternative D is exp
about 1,340 jobs in the peak year and fall to about 1,220 jobs by 2004.  The total employm
plus secondary) in the region of influence is estimated to range from an increase of about
to 2,080 jobs in 2004 (Figure 5.3-1).  Total employment impacts expected under Alternative
less than 2.2 percent of total regional employment in any given year of the study period. 
employment impacts of this size would generate any long-term adverse effects on the econom
region. 
      Direct earnings, or payrolls, generated under Alternative D (Maximum Treatment, Stor
Disposal) would amount to $27.7 million in 2000, decreasing to $24.1 million in 2004 (Appe
F-1, Table F-1-4).  Total earnings generated in the region of influence are estimated to b
2000, decreasing to $46.3 million by 2004.  Similar to the estimated employment impacts, e
expected to vary within this range over the study period. 
      The positive employment and earnings impacts expected under Alternative D (Maximum T
Storage, and Disposal) would tend to offset the magnitude of the effects of projected decl
INEL employment and earnings.  Baseline employment at the INEL is expected to steadily dec
ten-year study period, resulting in a loss of approximately 1,370 direct jobs and 2,150 se
2004.  The overall effect of Alternative D would reduce these job losses to about 520 and 
by 2004. 

5.3.5.2 Population and Housing. 

Population in-migration associated with the implementation 
of Alternative D (Maximum Treatment, Storage, and Disposal) may amount to about 1,290 pers
the peak employment year, an increase that represents less than 0.5 percent of the total r
(Table 5.3-2).  By 2004, population increases would decline to approximately 970 persons, 
increase in regional population. 
      Under projected baseline employment conditions at the INEL, the number of direct and
jobs in the region of influence could fall by 3,520 over the ten-year period from 1995 to 
elimination of these jobs could induce the relocation of a number of these workers and the
in the possible out-migration of approximately 4,560 persons by 2004.  Through the demand 
workers, the implementation of Alternative D (Maximum Treatment, Storage, and Disposal) wo
the effects of this potential population decline, reducing the overall out-migration to ap
persons.  The degree of offset depends to a large extent on whether the persons losing job
projected baseline conditions possess the skills required to fill the new jobs generated u
      During the peak employment period, implementation of Alternative D (Maximum Treatmen
Storage, and Disposal) could result in a temporary increase in housing demand of about 370
representing approximately 0.5 percent of the current housing stock in the region of influ
housing preferences and current vacancy rates of 2.1 percent for homeowner-occupied housin
percent for rental housing, the increase in housing demand anticipated under Alternative D
vacancy rates for owner-occupied and rental units to 1.6 percent and 4.1 percent, respecti
the general conditions associated with the current housing market continue (see Section 4.
this increase in demand is unlikely to place perceptible strain on the market.  By 2004, t
demand associated with population in-migration under Alternative D (Maximum Treatment, Sto
Disposal) would amount to approximately 280 units, representing approximately 0.4 percent 
available housing units.  The projected decline in baseline activity at the INEL, however,
offset the potential increases in demand for housing expected under Alternative D, resulti
decrease in housing demand of 1,030 units, or 1.4 percent of the current housing stock. 

5.3.5.3 Community Services and Public Finance. 



The expected population in-migration of 
about 970 persons anticipated under Alternative D (Maximum Treatment, Storage, and Disposa
represents an increase of less than 0.5 percent in the total regional population.  It is u
change in regional population would generate any discernible impact on community services 
finance within the region of influence.  The effects of the decline in projected baseline 
result in an overall population decrease of about 3,590 persons under Alternative D, a 1.4
total regional population.  Again, an impact of this magnitude is not expected to be suffi
affect community services and public finance in the region of influence. 
        

5.4 Cultural Resources 

      This section discusses the potential impacts of the four environmental restoration a
management alternatives on cultural resources; that is, archaeological and historic sites,
cultural or religious importance to local Native Americans, and paleontological localities
Site. 

5.4.1 Methodology 

      The methodology for identifying, evaluating, and mitigating impacts to cultural reso
been established through Federal laws and regulations, including the National Historic Pre
Act as amended (NHPA 1966), the Archaeological Resource Protection Act (ARPA 1979), the Na
American Graves Protection and Repatriation Act (NAGPRA 1990), and the American Indian 
Religious Freedom Act (AIRFA 1918). A project affects a significant resource when it alter
property's characteristics, including relevant features of its environment or use that qua
significant according to criteria used for the National Register of Historic Places. Effec
those listed in the "Protection of Historic Property" (CFR 1986). Impacts to cultural reso
value to Native Americans, such as sacred areas or hunting and gathering areas, should be 
through consultation with the affected Native American groups. Such consultation is also r
assessing impacts to archaeological sites and when encountering human remains. 
      Potential impacts are assessed by (a) identifying project activities that could dire
indirectly affect significant resources, (b)identifying the known or expected significant 
areas of potential impact, and (c) determining whether a project activity would have no ef
adverse effect, or an adverse effect on significant resources (CFR 1986). 
      Both direct and indirect impacts due to the proposed alternatives were evaluated. At
INEL site, direct impacts to archaeological resources are usually those associated with gr
disturbance from construction activities. Direct impacts to existing historic structures m
demolition, modification, or deterioration of the structures; isolation from or alteration
property's setting; or the introduction of visual, auditory, or atmospheric elements that 
character or that alter the property's setting. Direct impacts to traditional resources ma
through land disturbance, vandalism, or by changing the environmental setting of tradition
sacred areas. Impacts may result from pollution, noise, and contamination that may affect 
hunting and gathering areas or the visual or auditory setting of sacred areas. Direct impa
archaeological sites as traditional resources may result from vandalism due to increased a
sites. Because these sites and structures have not been formally evaluated, they are consi
potentially eligible for nomination to the National Register of Historic Places. Indirect 
cultural resources may also occur due to an overall increase in activity at the INEL, whic
bring a larger construction workforce in closer proximity to significant sites. 
      Until construction plans are finalized, it is impossible to determine the total numb
sensitive sites that would be affected by each alternative. However, it is possible at thi
the number of known sites that may be affected and the historic structures that may sustai
impacts as a result of modification or demolition under the four proposed alternatives. Ta
provides this preliminary listing, along with detailed information on acreage, survey area
structures affected by projects for each alternative. 

5.4.2.Cultural Resource Impacts from Alternative A (No Action) 

      Alternative A activities include the construction of new facilities and the modifica
existing facilities that would disturb 16 hectares (40 acres) of land and may affect a min
6 structures. In areas that have not been subject to intensive cultural resource surveys [
(18 acres) have been surveyed, 9 hectares (22 acres) have not], there is a potential for a
impacts to archaeological, Native American, and paleontological resources under this alter



Proposed structural modifications may also adversely affect historically significant struc
would require consultation with the Idaho State Historic Preservation Office. A signed Mem
of Agreement between DOE, the Advisory Council on Historic Preservation, and the State His
Preservation Office (DOE 1993) outlines mitigation procedures for eight structures that ma
affected by this alternative within the Auxiliary Reactor Area I, II, and III complex, and
potentially eligible for nomination to the National Register of Historic Places. Impacts d
alteration in the setting of archaeological or historic resources through the introduction
noise, air emissions, or night lights are unlikely for most projects, since these activiti
place within or immediately adjacent to existing facilities where similar activities occur
 
Table 5.4-1.   Potential impacts to cultural resources at the Idaho National Engineering L
project and alternative.  
Project name                          Alternativea   Acres        Surveyed     Number of  
                                                     disturbedb                sitesc     
Ongoing Projects                                                                          
Test Area North Pool Fuel Transfer    ABD            0.8          Yes          0          
Remediation of Groundwater            ABCD           3.0          Yes          0          
Contamination 
Pit 9 Retrieval                       ABCD           5.2          Unknownd     Unknown    
Vadose Zone Remediation               ABCD           2.1          Unknownd     Unknown    
Auxiliary Reactor Area-II             ABCD           6.5          Yes          0          
Decontamination and Decommissioning 
(D&D) 
Boiling Water Reactor Experiment-V    ABCD           0.2          Yes          0          
D&D 
High-level Tank Farm Replacement      ABCD           2.8          Yes          0          
upgrade phase) 
Transuranic Storage Area Enclosure    ABCD           12.4         Unknownd     Unknown    
and Storage Project 
Waste Characterization Facility       ABCD           2.1          Unknownd     Unknown    
Waste Handling Facility               ABCD           0.3          Yesd         Unknownf   
Health Physics Instrument Lab         ABCD           1.3          Yes          0          
Radiological and Environmental        ABCD           2.8          Yes          0          
Sciences Laboratory Replacement 
Spent Nuclear Fuel Projects                                                               
Expended Core Facility Dry Cell       BD             0.0          (g)          0          
Expansion Project 
Increased Rack Capacity for CPP-666   BD             0.0          (g)          0          
Additional Increased Rack Capacity    BD             0.0          (g)          0          
(CPP-666) 
Dry Fuel Storage Facility; Fuel       B              18.5         Unknown      Unknown    
Recieving,  Canning/Characterization,  
and Shipping 
                                      C              0.0          (g)          0          
                                      D              30.0         Unknown      Unknown    
Fort St. Vrain Spent Nuclear Fuel     BD             0.0          (g)          0          
Reciept & Storage 
Spent Fuel Processing                 D              0.0          (g)          0          
Experimental Breeder Reactor II       BD             0.0          (e)          0          
Blanket Treatment 
Electrometallurgical Process          BCD            0.0          (g)          0          
Demonstration 
Decontamination and Decommissioning                                                       
Projects 
Central Liquid Waste Processing       BD             0.0          (g)          0          
Facility D&D 
Engineering Test Reactor D&D          BD             5.0          Yes          0          
Materials Test Reactor D&D            BD             2.8          Yes          0          
Fuel Processing Complex D&D (CPP-601) BD             0.6          Yes          0          
Fuel Receipt/Storage Facility         BD             0.5          Yes          0          
(CPP-603) D&D 
Headend Processing Plant D&D (CPP-640)BD             0.0          (g)          0          
Waste Calcine Facility, D&D           BD             0.5          Yes          0          
High-Level Waste Projects                                                                 
Tank Farm Heel Removal Project        BCD            10.0         Yes          0          



Waste Immobilization Facility         BCD            0.8          Yes          0          
High-level Tank Farm New Tanks        CD             20.0         Yes          0          
New Calcine Storage                   D              0.5          Yes          0          
Radioactive Scrap/Waste Facility      BCD            0.0          (g)          0          
Transuranic Waste Projects                                                                
Private Sector Alpha-Contaminated     BD             200          Unknown      Unknown    
Mixed Low-Level Waste (MLLW) Treatment 
Radioactive Waste Management Complex  BD             1.0          Unknownd     Unknown    
Modifications to Support Private Sector  
Treatment of Alpha-Contaminated MLLW 
Idaho Waste Processing Facility       BD             40.0         Unknownd     Unknown    
Shipping/Transfer Station             C              5.0          Unknownd     Unknown    
Low-Level Waste Projects                                                                  
Waste Experimental Reduction          BD             0.0          (g)          0          
Facility Incineration 
Mixed Low-Level Waste Treatment       D              200          Unknownd     Unknown    
Facility 
Mixed/Low-Level Waste Disposal        B              200          Unknownd     Unknown    
Facility                         
                                      D              400          Unknownd     Unknown    
Mixed Low-Level Waste Projects                                                            
Nonincinerable Mixed Waste Treatment  BD             0.0          (g)          0          
Remote Mixed Waste Treatment Facility BD             1.0          Yesd         Unknowng   
Sodium Processing Project             BD             0.03         Yes          0          
Greater-Than-Class-C Projects                                                             
Greater-than-Class-C Dedicated StorageBD             1.7          Yes          0          
Hazardous Waste Projects                                                                  
Hazardous Waste Treatment, Disposal,  D              5.0          Unknownd     Unknown    
and Storage Facility 
Infrastructure Projects                                                                   
Industrial/Commercial Landfill        BCD            280.0        Partiallyd   Unknown    
Expansion 
Gravel Pit Expansion                  B              20.12        Yesd         22         
                                      D              99.55        Yesd         22         
Central Facilities Area Clean Laundry BD             0.0          (g)          0          
and Respirator Facility 
Technology Development Projects                                                           
Calcine Transfer Project (Bin Set #1) BD             0.5          Yes          0          
Plasma Hearth Process Project         BD             0.0          (g)          0          
_________________________  
a.  A = Alternative A (No Action); B = Alternative B (Ten-Year Plan); C = Alternative C (M
Storage, and Disposal), D = Alternative D (Maximum Treatment, Storage, and Disposal).  
b.  To convert from acres to hectares, multiply by 0.4047.  
c.  Where present, sites and structures are not evaluated and are assumed to be potentiall
d.  Archaeologically sensitive area; known sites in vicinity.  
e.  These structures have been evaluated and are eligible for the National Register of His
f.  There are known sites in the project vicinity; exact project location is unknown.  
g.  Survey not required because no new ground disturbance is necessary.    
      Visual setting, noise, air quality, or water quality are seen by the Shoshone-Bannoc
important Native American resources. Disturbance of 0.8 hectares (2 acres) associated with
construction of a new facility outside of the Radioactive Waste Management Complex may aff
these resources. This area has a potential for containing cultural resources, plant, anima
wetland resources, and development would change the visual setting. These effects would be
under Alternative A (No Action) because of the small acreage (a total of two acres) to be 
outside of the existing facilities and the minimal release of contaminants. There would, h
a potential loss of plant and animal diversity, displacement of animals, and exposure to r
although the level of exposure would be so low that no effect would be expected. Soil eros
occur during construction of the facility, as well as the release of dust particles. There
intentional discharge of radioactive or chemical liquid effluents to the subsurface or nat
resources above allowable levels, as required under applicable Federal and State regulatio
      As discussed in Section 5.5, Aesthetic and Scenic Resources, Alternative A (No Actio
involves the use of 0.8 hectares (2 acres) outside the existing facility boundaries and 4.
(10.4 acres) within the Radioactive Waste Management Complex. The proposed new and modifie
structures are nOt expected to adversely affect the visual setting. Construction of the pr
facilities and demolition of existing facilities would produce fugitive dust that might af



temporarily in localized areas. Such activities would be of limited duration, however, and
would follow standard construction practices to minimize both erosion and dust. The potent
visibility degradation due to facility emissions was analyzed using worst-case conditions,
in Section 5.7, Air Resources. Under adverse conditions, contrast reduction due to project
was shown to be imperceptible; however, the analysis of color shift indicated the potentia
degradation with project emissions as proposed. Potential visual impacts must, therefore, 
defined and resolved before projects can proceed. The use of additional emissions controls
possibly relocation of projects may be required to reduce potential impacts below acceptab
As the visual setting, particularly in the Middle Butte area located in the southern porti
site, is seen by the Shoshone-Bannock to be an important Native American resource, the 
Shoshone-Bannock would be consulted before any project is developed that could have impact
resources of importance to the tribes. 
      Impacts of other air emissions, including radionuclides, criteria air pollutants, an
pollutants, have been analyzed as discussed in Section 5.7, Air Quality. The impact of rad
emissions, including cumulative emissions from other regional sources, would be well below
applicable standards for protection of the public and a small percentage of the natural ba
dose. Cumulative emissions of nonradiological pollutants would result in impacts well belo
and National Ambient Air Quality Standards designed to protect public health and welfare a
be below all standards for the Prevention of Significant Deterioration. 

5.4.3 Cultural Resource Impacts from Alternative B (Ten-Year Plan) 

      Impacts to cultural resources under Alternative B (Ten-Year Plan) would be similar t
under Alternative A (No Action), with the following additions: facility expansion, new fac
construction, and gravel pit expansion would affect about 333 hectares (823 acres) of land
structures would be modified, decommissioned, or demolished. A total of 26 hectares (65 ac
been surveyed, and 22 sites that may be affected by the project have been identified, The 
307 hectares (758 acres) have not been surveyed. Additional projects associated with this 
that are not yet specified may also cause additional ground disturbance. In all areas, gro
disturbance has the potential to affect archaeological, traditional, and paleontological s
the surface of the ground or buried beneath recent sediments. In locations that have been 
surveyed, many areas of concern can be identified; but in unsurveyed locations, the sensit
would not be known until field work is completed. Potential impacts may occur due to alter
the setting of a traditional, archaeological, or historic resource through the introductio
noise, air emissions, or night lights. Although most of these activities would take place 
immediately adjacent to existing facilities currently engaged in similar activities, some 
proposed for areas outside of existing facilities. If significant archaeological or histor
traditional resources are in proximity, the additional noise, pollution, contamination, or
adversely affect these resources. 
      Visual setting, noise, air quality, or water quality are seen by the Shoshone-Bannoc
important Native American resources. New facilities would be constructed and gravel pits e
on 195 hectares (481 acres) outside of existing facilities. Ground disturbance and change 
setting would occur in the vicinity of the Idaho Chemical Processing Plant, the Radioactiv
Management Complex, Test Area North, the Central Facilities Area, and the Naval Reactors F
Some facilities would contain permanent generators and night lights, creating a visual and
intrusion. Areas with sensitive plant and water sources are found near the Idaho Chemical 
Plant, the Radioactive Waste Management Complex, and Test Area North. Any of these areas, 
particularly the area near the Radioactive Waste Management Complex and Test Area North, h
high potential for containing plant, animal, and wetland resources. There is a potential l
and animal diversity, displacement of animals, and*exposure to radionuclides, although the
exposure would be so low that no effect would be expected. Soil erosion could occur during
construction of the facilities, as well as the release of dust particles. There would be n
discharge of radioactive or chemical liquid effluents to the subsurface or natural water r
above allowable levels, as required under applicable Federal and State regulations. Becaus
larger acreage disturbed and the larger number of facilities to be constructed outside of 
facilities (three), effects due to Alternative B (Ten-Year Plan) would be much greater tha
Alternative A (No Action). 
      As discussed in Section 5.5, Aesthetic and Scenic Resources, Alternative B (Ten-Year
involves the use of about 195 hectares (481 acres) outside existing facility boundaries wi
development within facility boundaries. Although no final siting determination has been ma
facilities would likely be located within about two miles of existing site facilities and 
mile from any public roads. The proposed new and modified structures are not expected to a
affect the visual setting. Construction of the proposed facilities and demolition of exist
would produce fugitive dust that might affect visibility temporarily in localized areas. S



would be of limited duration, however, and the 1NEL would follow standard construction pra
minimize both erosion and dust. The potential for visibility degradation due to facility e
analyzed using worst-case conditions, as described in Section 5,7, Air Resources. Under ad
conditions, contrast reduction due to project emissions was shown to be imperceptible; how
analysis of color shift indicated the potential for visual degradation with project emissi
proposed. Potential visual impacts must, therefore, be further defined and resolved before
can proceed. The use of additional emissions controls and possibly relocation of projects 
required to reduce potential impacts below acceptable criteria. As the visual setting, par
the Middle Butte area located in the southern portion of the INEL site, is seen by the 
Shoshone~Bannock to be an important Native American resource, the Shoshone-Bannock would b
consulted before any project is developed that could have impacts to resources of importan
tribes. 
      Impacts of other air emissions, including radionuclides, criteria air pollutants, an
pollutants, have been analyzed as discussed in Section 5.7, Air Quality. The impact of rad
emissions, including cumulative emissions from other regional sources, would be well below
applicable standards for protection of the public and a small percentage of the natural ba
dose. Cumulative emissions of nonradiological pollutants would result in impacts well belo
and National Ambient Air Quality Standards designed to protect public health and welfare a
below all standards for the Prevention of Significant Deterioration. 

5.4.4.Cultural Resource Impacts from Alternative C (Minimum Treatment, Storage, and Disposal) 

      Impacts to cultural resources from Alternative C (Minimum Treatment, Storage, and 
Disposal) could occur during ground disturbance within a 144-hectare (355-acre) area or du
modification and dismantling of 11 structures. A total of 21 hectares (52 acres) have been
but no sites are currently known to exist in the project areas. The remaining 123 hectares
have not been surveyed. A signed Memorandum of Agreement among DOE, the Advisory Council 
on Historic Preservation, and the State Historic Preservation Office outlining mitigation 
protection of some structures within the Auxiliary Reactor Area complex (DOE 1993) may be
applicable under this alternative. However, projects involving excavation or other ground 
could affect archaeological, paleontological, or traditional resources.  Impacts due to al
setting of a traditional, archaeological, or historic resource through the introduction of
noise, air emissions, or night lights are unlikely, since these activities will take place
immediately adjacent to existing facilities where similar activities Occur. 
      Effects to Native American resources would be similar to Alternative A (No Action).
Disturbance of 0.8 hectares (two acres) associated with the construction of a new facility
the Radioactive Waste Management Complex may affect these resources. This area has a poten
for containing cultural resources, plant, animal, and wetland resources, and development w
change the visual setting. There would be a potential loss of plant and animal diversity, 
of animals, and exposure to radionuclides, although the level of exposure would be so low 
effect would be expected. Soil erosion could occur during construction of the facility, as
release of dust particles. There would be no intentional discharge of radioactive or chemi
effluents to the subsurface or natural water resources above allowable levels, as required
applicable Federal and State regulations. These effects would be miminal under Alternative
(Minimum Treatment, Storage, and Disposal) because of the small acreage [a total of 0.8 he
(two acres)] to be disturbed outside of the existing facilities and the minimal release of
      As discussed in Section 5.5, Aesthetic and Scenic Resources, Alternative C (Minimum
Treatment, Storage, and Disposal) involves the use of 0.8 hectares (two acres) outside the
facility boundaries and 4.2 hectares (10.4 acres) within the Radioactive Waste Management 
The proposed new and modified structures are not expected to adversely affect the visual s
Construction of the proposed facilities and demolition of existing facilities would produc
that might affect visibility temporarily in localized areas. Such activities would be of l
duration, however, and the INEL would follow standard construction practices to minimize b
erosion and dust. The potential for visibility degradation due to facility emissions was a
worst-case conditions, as described in Section 5.7, Air Resources. Under adverse condition
reduction due to project emissions was shown to be imperceptible; however, the analysis of
indicated the potential for visual degradation with project emissions as proposed. Potenti
impacts must, therefore, be further defined and resolved before projects can proceed. The 
additional emissions controls and possibly relocation of projects may be required to reduc
impacts below acceptable criteria. As the visual setting, particularly in the Middle Butte
in the southern portion of the INEL site, is seen by the Shoshone-Bannock to be an importa
American resource, the Shoshone-Bannock would be consulted before any project is developed
could have impacts to resources of importance to the tribes. 
      Impacts of other air emissions, including radionuclides, criteria air pollutants, an



pollutants, have been analyzed as discussed in Section 5.7, Air Quality. The impact of rad
emissions, including cumulative emissions from other regional sources, would be well below
applicable standards for protection of the public and a small percentage of the natural ba
dose. Cumulative emissions of nonradiological pollutants would result in impacts well belo
and National Ambient Air Quality Standards designed to protect public health and welfare a
be below all standards for the Prevention of Significant Deterioration. 

5.4.5. Cultural Resource Impacts from Alternative D (Maximum Treatment, Storage, and Disposal) 

      Impacts to cultural resources from Alternative D (Maximum Treatment, Storage, and 
Disposal) would disturb a total of 542 hectares (1,339 acres) of ground, 70 structures, an
archaeological sites, with the potential for greater impacts to cultural resources than Al
due to the expanded scope of projects dealing with construction and modification of buildi
construction of new structures at several facilities. A minimum of 478 hectares (1,180 acr
have not been surveyed may contain archaeological, traditional, and paleontological sites.
impacts may occur due to alteration in the setting of a traditional, archaeological, or hi
through the introduction of additional noise, air emissions, or night lights. Although mos
activities would take place within or immediately adjacent to existing facilities where si
occur, some construction is proposed for areas outside of existing facilities. If signific
arcbaeological or historic sites or traditional resources are in proximity, the additional
pollution, contamination, or lighting may adversely affect these resources. 
      Effects to Native American resources would be similar to Alternative B (Ten-Year Pla
an increase in impacts due to an increase in construction outside of existing facilities. 
393 hectares (972 acres) could be disturbed outside of existing facilities with the constr
buildings and the expansion of gravel pits. Ground disturbance and change in the visual se
occur in the vicinity of the Idaho Chemical Processing Plant, the Radioactive Waste Manage
Complex, Test Area North, the Central Facilities Area, and the Naval Reactors Facility. So
facilities would contain permanent generators and night lights, creating a visual and audi
Areas with sensitive plant and water sources are found near the Idaho Chemical Processing 
Radioactive Waste Management Complex, and Test Area North. Any of these areas, but particu
the area near the Radioactive Waste Management Complex and Test Area North, have a potenti
containing plant, animal, and wetland resources. There is a potential loss of plant and an
diversity, displacement of animals, and exposure to radionuclides, although the level of e
would be so low that no effect would be expected. Soil erosion could occur during construc
the facilities, as well as the release of dust particles. There would be no intentional di
radioactive or chemical liquid effluents to the subsurface or natural water resources abov
levels, as required under applicable Federal and State regulations. Because of the larger 
disturbed and the larger number of facilities to be constructed outside of existing facili
effects due to Alternative D (Maximum Treatment, Storage, and Disposal) would be much grea
than for the other alternatives. 
      As discussed in Section 5.5, Aesthetic and Scenic Resources, Alternative D (Maximum
Treatment, Storage, and Disposal) involves the use of about 393 hectares (972 acres) outsi
facility boundaries with additional development within facility boundaries. Although no fi
determination has been made, facilities would likely be located within about two miles of 
facilities and at least half a mile from any public roads. The proposed new and modified s
are not expected to adversely affect the visual setting. Construction of the proposed faci
demolition of existing facilities would produce fugitive dust that might affect visibility
localized areas. Such activities would be of limited duration, however, and the INEL would
standard construction practices to minimize both erosion and dust. The potential for visib
degradation due to facility emissions was analyzed using worst-case conditions, as describ
Section 5.7, Air Resources. Under adverse conditions, contrast reduction due to project em
was shown to be imperceptible; however, the analysis of color shift indicated the potentia
degradation with project emissions as proposed. Potential visual impacts must, therefore, 
defined and resolved before projects can proceed. The use of additional emissions controls
possibly relocation of projects may be required to reduce potential impacts below acceptab
As the visual setting, particularly in the Middle Butte area located in the southern porti
site, is seen by the Shoshone-Bannock to be an important Native American resource, the 
Shosbone-Bannock would be consulted before any project is developed that could have impact
resources of importance to the tribes. 
      Impacts of other air emissions, including radionuclides, criteria air pollutants, an
pollutants, have been analyzed as discussed in Section 5.7, Air Quality. The impact of rad
emissions, including cumulative emissions from other regional sources, would be well below
applicable standards for protection of the public and a small percentage of the natural ba
dose. Cumulative emissions of nonradiological pollutants would result in impacts well belo



and National Ambient Air Quality Standards designed to protect public health and welfare a
below all standards for the Prevention of Significant Deterioration. 

5.5 Aesthetic and Scenic Resources 

      This section discusses the potential effects of the four environmental restoration a
management alternatives on aesthetic and scenic resources at the INEL site and the surroun

5.5.1 Methodology 

      Potential impacts to aesthetic and scenic resources include (a) the addition or modi
structures and (b) the addition of pollutants that may alter the view.  The impact analyse
alternatives focus on the effects of proposed construction activities on the INEL site.  W
design of some of the structures has yet to be determined, a more general analysis is prov
where construction specifications are known, a more detailed assessment is given.  Determi
significant visual resource degradation due to structures is based on the extent of modifi
The definition of the degree of acceptable modification considers the nature, density, and
visual resources that contribute to the visual character of an area.  If construction acti
disturbances associated with the alternative could result in a visual impact that is incom
general setting, impacts would be considered significant. 
      Potential impacts to aesthetics and visual resources include factors resulting from 
that would be detrimental to the available views, such as visibility degradation caused by
operating plants.  Additional pollutants released into the atmosphere during both the cons
operation of facilities have the potential to result in visual resource degradation by red
causing discoloration.  In particular, emissions of oxides of nitrogen and particulate mat
contrast, such as that of a dark object against the horizon, and/or cause a discoloration 
objects.  Visibility has been specifically designated as an air quality-related value unde
of Significant Deterioration Amendments to the Clean Air Act.  To determine impacts to vis
Craters of the Moon Wilderness Area, a nearby Class I area that includes the Craters of th
Monument, a screening-level air quality analysis has been conducted in accordance with a U
Environmental Protection Agency-developed methodology and criteria to determine if the pot
unacceptable visual degradation exists.  The methodology for determining air quality impac
detail in Air Resources, Section 5.7.4.3. 

5.5.2 Aesthetic and Scenic Resource Impacts from Alternative A (No Action)  

      Under Alternative A (No Action), most project activities would be conducted within e
boundaries.  These projects are not expected to result in an adverse impact, as the propos
be within the facility fenceline and similar to others in the vicinity.  However, the Tran
Retrieval Enclosure and Storage Project consists of 0.8 hectares (2 acres) of new construc
existing facility boundaries.  Another 4.2 hectares (10.4 acres) of this facility would be
Radioactive Waste Management Complex, which is located approximately 6.4 kilometers (4 mil
Highway 20.  Structure height would be similar to other storage areas-9 to 12 meters (30 t
to the low building height and the distance from the highway and the Experimental Breeder 
National Historic Landmark, no adverse impact is expected from this proposed action.    
      The air quality analysis of contrast reduction due to project emissions was well bel
criterion for views within the Craters of the Moon; however, the analysis of color shift i
for visual degradation associated with project emissions as proposed.  The analysis was, t
with assumed controls on certain projects which, due to oxides of nitrogen emissions, cont
to the excess color shift value.  Emission control equipment to effect at least 70 percent
nitrogen would be required on the Pit 9 Retrieval project thermal treatment facility at th
Management Complex in order to pass the screening-level analysis.  Relocation of projects 
investigated.  Potential visual impacts would be further defined and resolved during the a
before projects could proceed. 
      The visual setting, particularly in the Middle Butte area located in the southern po
site, is seen by the Shoshone-Bannock to be an aimportant Native American resource.  The S
Bannock would be consulted before any project were developed that could have impacts to re
importance to the tribes. 
      Construction of the proposed facilities and demolition of existing facilities would 
dust that may affect visibility temporarily in localized areas.  Such activities would be 
however, and the INEL would follow standard construction practices to minimize both erosio



5.5.3 Aesthetic and Scenic Resource Impacts from Alternative B (Ten-Year Plan) 

      Alternative B (Ten-Year Plan) includes several decommissioning and decontamination p
construction of new facilities, and upgrading or replacement of buildings and infrastructu
projects listed in Alternative A (No Action).  Although most projects are expected to be c
developed areas, four major projects proposed for construction would not be located within
These are the Gravel Pit Expansions, the Mixed Low-Level Waste Treatment Facility, and eit
Waste Processing Facility or the Private Sector Alpha-Mixed Low-Level Waste Treatment Faci
      In those instances where upgrading or replacement of buildings and infrastructure an
decontamination and decommissioning projects occur within an established facility area bou
sensitivity of the proposed action would be low.  For example, the decontamination and dec
the Fuel Processing Complex (Building CPP-601) would take place at its current location wi
Chemical Processing Plant facility area boundary.  This facility area is in the vicinity o
rest area, and the Experimental Breeder Reactor-I (a National Historic Landmark), but it i
from these locations [approximately 5 kilometers (3 miles)] that the planned activities wo
noticeable to the public.  The proposed new construction projects would be similar in size
existing structures.     
      The projects located outside of fencelines are estimated to cover about 170 hectares
completed.  (Only three projects would actually be constructed-the Mixed Low-Level Waste D
Facility, Gravel Pit Expansions, and either the Idaho Waste Processing Facility or the Pri
Mixed Low-Level Waste Treatment Facility).  Although no final siting determination has bee
projects would probably be located within about two miles of existing site facilities and 
from any public roads.  The proposed 81-hectare (200-acre) Private Sector Alpha-Mixed Low-
Treatment facility is not sited; however, a location was assumed for modeling.  Areas with
that are considered to have moderate visual sensitivity include the Experimental Breeder R
Goodale's Cutoff, a portion of the Oregon Trail that crosses the southwestern section of t
4.4.1).  A potential visual impact could occur if facilities not yet sited or any of the p
outside of fencelines were to be located in these vicinities.  However, because all of the
located within the INEL site and would be similar in size and character to existing struct
visual impact would be expected.  
      While the INEL site may be visible from the Craters of the Moon Wilderness Area unde
atmospheric conditions, the viewing distance of approximately 20 kilometers (12 miles) neg
impacts that might be caused by the siting and construction of the proposed facilities or 
associated with the proposed activities. 
      As with Alternative A (No Action), the air quality analysis of contrast reduction du
emissions was well below the acceptable criterion for views within the Craters of the Moon
analysis of color shift indicated the potential for even greater visual degradation associ
emissions as proposed.  For Alternative B (Ten-Year Plan), more stringent oxides of nitrog
controls of at least 90 percent would be required on the Pit 9 Retrieval project thermal t
Radioactive Waste Management Complex, the Waste Immobilization Facility incinerator at the
Chemical Processing Plant, and the Idaho Waste Processing Facility.  An additional 70 perc
be required on two boilers at the Radioactive Waste Management Complex in order to pass th
level analysis.  Relocation of projects would also be investigated.  Potential visual impa
defined and resolved during the air-permitting process before projects could proceed. 
      The visual setting, particularly in the Middle Butte area located in the southern po
site, is seen by the Shoshone-Bannock to be an important Native American resource.  The Sh
would be consulted before any project were developed that could have impacts to resources 
the tribes. 
      Construction of the proposed facilities and demolition of existing facilities would 
dust that may affect visibility temporarily in localized areas.  Such activities would be 
however, and the INEL would follow standard construction practices to minimize both erosio

5.5.4 Aesthetic and Scenic Impacts from Alternative C (Minimum Treatment, Storage, and 

Disposal) 
      There are fewer projects proposed under Alternative C (Minimum Treatment, Storage, a
than under Alternative B (Ten-Year Plan).  All of the projects would be located near or ne
buildings of similar structure except for 0.8 hectares (2 acres) in the Transuranic Storag
Storage Project, which is located adjacent to the Radioactive Waste Management Complex bou
regard to construction projects, since no adverse impacts are associated with the proposed
Alternative B, presumably the impacts would be even less under Alternative C.    
      As with the other alternatives, the air quality analysis of contrast reduction due t
was well below the acceptable criterion for views within the Craters of the Moon, but the 
the potential for visual degradation associated with project emissions as proposed.  Oxide



emission controls of approximately 70 percent would be required on the Pit 9 Retrieval pro
treatment facility and 90 percent on the Waste Immobilization Facility in order to pass th
analysis.  Relocation of projects would also be investigated.  Potential visual impacts wo
defined and resolved during the air-permitting process before projects could proceed. 
      The visual setting, particularly in the Middle Butte area located in the southern po
site, is seen by the Shoshone-Bannock to be an important Native American resource.  The Sh
would be consulted before any project were developed that could have impacts to resources 
the tribes. 
      Construction of the proposed facilities and demolition of existing facilities would 
dust that may affect visibility temporarily in localized areas.  Such activities would be 
however, and the INEL would follow standard construction practices to minimize both erosio

5.5.5 Aesthetic and Scenic Impacts from Alternative D (Maximum Treatment, Storage, and 

Disposal) 
      Alternative D (Maximum Treatment, Storage, and Disposal) would implement the maximum
of treatment, storage, and disposal projects.  The proposed projects include those describ
B (Ten-Year Plan) or expanded versions of those projects.  For example, under Alternative 
Mixed Low-Level Waste Disposal Facility would include 160 hectares (400 acres) instead of 
(200 acres) for Alternative B.  The proposed Gravel Pit Expansion and the Dry Fuels Storag
also involve an expanded version of these projects relative to Alternative B.  An addition
included under the Alternative B analysis is the proposed Mixed Low-Level Waste Treatment 
facility would include about 81 hectares (200 acres) and be located outside of the Radioac
Management Complex.  Approximately 300 hectares (730 acres) of construction projects would
outside of the fencelines under this alternative.  (Refer to Chapter 3 for a complete desc
proposed actions under Alternative D.)  It is not expected, however, that the increase in 
additional projects would affect the results of the impact analysis performed for Alternat
since no adverse impacts are associated with the proposed projects under Alternative B wit
construction and siting, no adverse impacts are anticipated under this alternative.   
      As with the other alternatives, the air quality analysis of contrast reduction due t
was well below the acceptable criterion for views within the Craters of the Moon, but the 
the potential for visual degradation associated with project emissions as proposed.  Oxide
emission controls of approximately 90 percent would be required on the Pit 9 Retrieval pro
treatment facility, the Waste Immobilization Facility, and the Idaho Waste Processing Faci
70 percent control on two boilers at the Radioactive Waste Management Complex would be req
to pass the screening-level analysis.  Relocation of projects would also be investigated. 
impacts would be further defined and resolved during the air-permitting process before pro
proceed. 
      The visual setting, particularly in the Middle Butte area located in the southern po
site, is seen by the Shoshone-Bannock to be an important Native American resource.  The Sh
would be consulted before any project were developed that could have impacts to resources 
the tribes. 
      Construction of the proposed facilities and demolition of existing facilities would 
dust that may affect visibility temporarily in localized areas.  Such activities would be 
however, and the INEL would follow standard construction practices to minimize both erosio
                                                                                          
                                                                                          

5.6 Geology 

      This section discusses the potential effects of the four environmental restoration a
management alternatives on geology at the INEL site. 

5.6.1 Methodology 

      Impacts to geologic resources would be associated with (a) excavating surface deposi
facility construction sites and (b) using aggregate resources to construct and operate new
Information contained in this section is based on a review of available information on the
INEL site.   

5.6.2 Geologic Impacts from Alternatives



      Proposed INEL environmental restoration and waste management activities would only h
localized impacts on the geology of the INEL site for all alternatives evaluated.  Direct 
resources at the INEL site would be associated with disturbing or extracting surface depos
facilities and for use as fill for remediation activities, as needed.  These impacts may i
the soil and rock of the INEL site, soil mounding and banking, and extracting aggregate ma
and borrow pits on the INEL site.  A secondary impact to geology from construction or reme
would be the potential for increased soil erosion.  Table 5.6-1 gives estimated extraction
INEL site gravel and borrow pits. 
      Other indirect impacts to geologic resources considered in this Environmental Impact
the consumption of fossil fuels, concrete, and other earth resources (Section 5.13, Idaho 
Laboratory Services) and fugitive dust emissions (Section 5.7, Air Resources). 
 
Table 5.6-1.  Estimated extraction volumes from gravel and borrow pits on the Idaho Nation
Laboratory (INEL) site by alternative.   
                                                                                          
                                                                                          
                       Alternativeb                                                       
A (No Action)                                                                             
B (Ten-Year Plan)                                                                         
C (Minimum Treatment, Storage, Disposal)                                                  
D (Maximum Treatment, Storage, Disposal)                                                  
                        
a.  Refer to Appendix C, Information Supporting the Alternatives, for more information on 
pits at the INEL site.  
  
b.  See Chapter 3, Alternatives, for a description of alternatives identified in this Envi
Statement. 
  
c.  To convert from cubic meters to cubic yards, multiply by 1.31. 

5.7 Air Resources 

      This section discusses the potential effects that the environmental restoration and 
alternatives may have on regional air quality.  In particular, it gives the results of ass
of construction and operation of facilities associated with each alternative in terms of e
and nonradiological pollutant concentration levels.  In addition to cumulative impacts, an
performed with respect to projects associated with specific waste management options withi
alternative.  Additional details on assessment methods, assumptions, and related informati
Appendix F, Section F-3, Air Resources, and Belanger et al. (1995a). 

5.7.1 Methodology 

      The assessments predict the maximum consequences at onsite and offsite locations res
release of contaminants from various categories of sources.  The types of emissions assess
radiological and nonradiological emissions as those assessed in the baseline cases describ
Air Resources; namely, criteria pollutants (carbon monoxide, nitrogen dioxide, sulfur diox
and particulate matter), toxic air pollutants, and radionuclides.  Volatile organic compou
to the formation of ozone, are also assessed.  The categories of sources assessed include 
(such as stacks at proposed facilities), fugitive sources (such as construction and demoli
mobile sources associated with INEL site activities. 

5.7.1.1 Methodology for Radiological Consequences. 

The method for estimating 
radiological consequences of airborne radionuclide releases from alternative courses of ac
detail in Appendix F, Section F-3, Air Resources.  The principal components of the methodo
term estimation and dispersion modeling.  Source terms for specific projects associated wi
alternatives were estimated using conservative engineering calculations based on knowledge
facility or activity.  Typically, these evaluations considered the processes to be incorpo
used, activities to be performed within the systems, and operating experience with similar
projects, emissions estimates had previously been made and documented as part of an Enviro
Assessment, Permit to Construct, or other action.  In such cases, the previously estimated
either used directly or were revised to reflect updated project definition.  The dispersio



GENII computer code (Napier et al. 1988).  This code is well-suited for applications such 
extensively tested, and conforms to applicable software quality assurance criteria.  Meteo
population data specific to the INEL site were incorporated into the model.  The GENII mod
doses from all important pathways of exposure, including external and inhalation dose from
contaminated air, external dose from deposition of radionuclides on ground surfaces, and i
contaminated food products.  The ingestion pathway, however, is not a realistic exposure p
workers and was not used for those assessments.  Doses were assessed separately for each p
added according to the association of projects with alternatives and waste stream options.
      As for baseline radiological assessment, conservative assumptions were applied to av
underestimating the dose.  These included adding of maximum doses calculated for separate 
though the locations of maximum impact may be different. 

5.7.1.2 Methodology for Nonradiological Consequences. 

The consequences of criteria 
pollutant and toxic air pollutant emissions from stationary sources were assessed using me
considered acceptable for regulatory compliance determination by Federal and State agencie
these methods were identical to those used in the baseline assessments described in Sectio
Resources.  One difference was the application of the Industrial Source Complex-2 (ISC-2) 
dispersion computer code (EPA 1992a) to assess both criteria and toxic air pollutant emiss
baseline assessment of toxics relied principally on the simpler, more conservative SCREEN 
1992b).  Dispersion modeling using ISC-2 allows for a reasonable prediction of the impacts
facilities and therefore is suitable for use in this process. 
                  
      Atmospheric visibility has been specifically designated as an air-quality-related va
Prevention of Significant Deterioration Amendments to the Clean Air Act.  To estimate pote
visibility impacts of proposed alternatives at Craters of the Moon Wilderness Area, analys
computer code VISCREEN (EPA 1992c), developed by the U.S. Environmental Protection Agency 
implements the "Level 1" analysis.  This model gives conservative estimates of impacts.  (
calculations and assumptions are used that yield results that would be larger than those c
realistic input and modeling assumptions.)  The model calculates contrast and color shift 
E) for two assumed plume-viewing backgrounds-the horizon sky and a dark terrain object.  R
then compared with acceptable criteria for these parameters.   
      The nonradiological assessment did not include methods for quantifying impacts relat
formation because (a) emissions of volatile organic compounds (which are precursors of ozo
below the significance level designated by the State of Idaho; (b) no simple, well-defined
assess ozone formation potential (Wilson 1993); and (c) while the Idaho Division of Enviro
has no ozone monitoring data from the vicinity, it is not aware of problematic ozone level
(Andrus 1994).   

5.7.1.3 Methodology for Mobile Source Impacts. 

The ambient air quality impacts at offsite 
receptor locations due to the INEL bus fleet operations, INEL fleet light- and heavy-duty 
owned vehicles, and heavy-duty commercial vehicles servicing the INEL site facilities were
predicted using emission factors and a computerized methodology recommended by the U.S. En
Protection Agency.  The CALINE-3 model, used to implement the U.S. Environmental Protectio
methodology, is considered a screening-level model designed to simulate traffic flow condi
dispersion from traffic (Benson 1979).  The model was used to predict maximum one-hour amb
concentrations of carbon monoxide and inhalable particulate matter.  Regulatory-approved a
adjustment factors were used to scale results for other applicable averaging times.  All r
selected within 3 meters (9.8 feet) from the edge of the roadway, in accordance with U.S. 
Protection Agency guidance.  Modeling was conducted for 1993 to quantify the impact due to
and traffic serving the latest possible projects and activities on the INEL site, the proj
planned for construction before 1995, and the projected impacts of alternatives. 

5.7.1.4 Methodology for Fugitive Dust Impacts. 

The impacts of existing and proposed 
sources of fugitive dust were estimated using the U.S. Environmental Protection Agency-rec
Fugitive Dust Model (FDM) (Winges 1991).  Twenty-four hour and annual average concentratio
calculated to correspond with ambient air quality standards.  Inhalable particulate fracti
be 64 percent of total dust loading.  This value was based on the U.S. Environmental Prote



recommended value (35 percent) for aggregate handling and storage piles, adjusted for the 
suppression by watering tends to preferentially remove larger sized particles. 

5.7.2 Emission Rates 

      Air contaminant emission rates were estimated for each project proposed under the fo
environmental restoration and waste management alternatives.  In some cases, the analysis 
estimates made previously (for example, as part of an Environmental Assessment).  Other es
based on knowledge of the materials used and activities performed and on experience with o
having similar features or functions.  Where applicable, the analysis used emission factor
reference sources such as EPA (1993). 
      Many of the projects proposed under the various waste management options are likely 
some airborne emission of radionuclides.  These releases would occur primarily through con
points, such as stacks or vents, although some fugitive emissions might also result (for e
cleanup of contaminated soils or demolition of contaminated structures).  Wherever practic
would be minimized by measures such as confinement or filtration. 
      Estimates of the type and amount of airborne radionuclide emissions likely to result
courses of action are presented in Table 5.7-1.  These estimates, which are listed by alte
stream, have been made on the basis of knowledge of the materials used and activities perf
experience with operating facilities that have similar features or functions.  These estim
types of emissions from proposed activities would be similar to those emitted by current I
operations, although the quantities might vary substantially depending on the waste manage
      Projected releases of criteria pollutants by alternative and waste stream are presen
Volatile organic compounds, while not designated as criteria pollutants, are listed in Tab
may lead to the formation of ozone, which is a criteria pollutant.  Because of the many to
analysts used a screening approach to reduce the number requiring assessment to only those
that have the potential to result in concentrations approaching applicable standards or gu
screening method used was to assess only those toxic air  
 
Table 5.7-1.  Summary of radionuclide emissions at the Idaho National Engineering Laborato
                 Radionuclide emission rates   
                 (curies per year)  
Waste or         Hydrogen-3/                            Xenon-131m/   Strontium-90a   Anti
source group     carbon-14    Cobalt-60    Krypton-85   xenon-133                         
Alternative A (No Action)  
Spent nuclear fue9.6 y 102    0.0 y 100    0.0 y 100    0.0 y 100     2.9 y 10y2      0.0 
Transuranic      0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
Environmental    0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
restoration 
Totalb           9.6 y 102    0.0 y 100    0.0 y 100    0.0 y 100     2.9 y 10y2      0.0 
Alternative B (Ten-Year Plan)  
Spent nuclear fue2.0 y 103    2.0 y 10y6   1.9 y 104    1.8 y 102     2.9 y 10y2      2.4 
High-level wastec4.2 y 102    0.0 y 100    0.0 y 100    0.0 y 100     9.4 y 10y4      0.0 
Transuranic      0.0 y 100    1.7 y 10y5   0.0 y 100    0.0 y 100     3.5 y 10y4      0.0 
Low-level        1.3 y 100    7.3 y 10y2   0.0 y 100    0.0 y 100     1.2 y 10y2      2.7 
Greater-than-Clas3.2 y 10y8   0.0 y 100    0.0 y 100    0.0 y 100     1.4 y 10y5      0.0 
Mixed low-level  1.7 y 103    7.3 y 10y2   1.6 y 103    0.0 y 100     1.2 y 10y2      2.7 
Hazardous        0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
Environmental    0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
restoration 
Totalb,c         4.1 y 103    7.3 y 10y2   2.1 y 104    1.8 y 102     4.2 y 10y1      2.9 
Alternative C (Minimum Treatment, Storage, and Disposal)  
Spent nuclear fue8.4 y 102    1.9 y 10y6   1.4 y 104    1.3 y 102     1.8 y 10y5      2.2 
High-level wasted4.2 y 102    0.0 y 100    0.0 y 100    0.0 y 100     1.6 y 10y1      0.0 
Transuranic      0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
Environmental    0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
restoration 
Totalb,d         2.2 y 103    1.9 y 10y6   1.4 y 104    1.3 y 102     1.9 y 10y1      2.2 
Alternative D (Maximum Treatment, Storage, and Disposal)  
Spent nuclear fue5.1 y 103    3.9 y 10y6   5.2 y 105    1.8 y 102     8.7 y 10y2      1.6 
High-level wasted4.2 y 102    0.0 y 100    0.0 y 100    0.0 y 100     1.6 y 10y1      2.0 
Transuranic      0.0 y 100    1.9 y 10y5   0.0 y 100    0.0 y 100     4.0 y 10y4      0.0 
Low-level        1.3 y 100    2.2 y 10y1   0.0 y 100    0.0 y 100     2.6 y 10y2      8.0 
Greater-than-Clas3.2 y 10y8   0.0 y 100    0.0 y 100    0.0 y 100     1.4 y 10y5      0.0 



Mixed low-level  1.7 y 103    2.2 y 10y1   1.6 y 103    0.0 y 100     2.6 y 10y2      8.0 
Hazardous        0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
Environmental    0.0 y 100    0.0 y 100    0.0 y 100    0.0 y 100     0.0 y 100       0.0 
restoration 
Totalb,d         7.2 y 103    2.2 y 10y1   5.2 y 105    1.8 y 102     2.8 y 10y1      1.6 
                                          
  
a.  An equal amount of yttrium-90 is assumed to accompany all strontium-90 emissions.  
b.  Totals may differ from the sum of waste streams since some projects are associated wit
c.  Total assuming Waste Immobilization Facility direct vitrification.  
d.  Total assuming Waste Immobilization Facility direct separation. 
 
Table 5.7-2.  Summary of criteria pollutant emission rates at the Idaho National Engineeri
                                                                                          
           Carbon monoxideb             Nitrogen dioxide               Sulfur dioxide     
Waste or   Max. hr.           Annual    Max. hr.           Annual      Max. hr.         An
source grou(g/hr)             (kg/yr)   (g/hr)             (kg/yr)     (g/hr)           (k
                                                                            Alternative A 
Transuranic3,360e             17,950    10,330             44,500      415              3,
Low-level w122e               23        564                11          38               7 
Mixed low-l122l               23        564                11          38               7 
waste 
Hazardous w122e               23        564                11          38               7 
Remediation4,668              20,281    34,480             143,507     5,724            49
D&De       7,091              13,368    2,243              3,306       170              26
Infrastruct14e                118       66                 580         7                60
Totalf     15,254             51,741    47,683             191,904     6,353            53
                                                                       Alternative B (Ten-
Spent nucle5r fuel            0.17      25                 0.82        0.26             0.
High-level 0.044              0.39      190,000            1,630,000   130              1,
Transuranic19,027             48,251    66,215             116,149     14,542           39
Low-level w14,919             21,225    51,349             24,960      14,455           36
Mixed low-l15,001             21,482    53,549             31,810      14,473           36
waste 
Hazardous w204e               280       2,764              6,861       56               64
Remediation4,668              20,281    34,480             143,507     5,724            49
D&De       17,027             31,968    5,449              9,306       426              74
Infrastruct14e                118       66                 580         7                60
Totalf     41,275             102,800   299,398            1,908,704   21,545           95
                                                        Alternative C (Minimum Treatment, 
High-level 1,300              420       190,000            1,650,000   6.5              57
Transuranic3,600e             17,950    10,330             44,500      415              3,
Low-level w122e               23        564                11          38               7 
Mixed low-l122l               23        564                11          38               7 
waste 
Hazardous w122e               23        564                11          38               7 
Remediation4,668              20,281    34,480             143,507     5,724            49
D&De       7,091              13,368    2,243              3,306       170              26
Infrastruct14e                118       66                 580         7                60
Totalf     16,554             52,161    237,683            1,841,904   6,359            53
                                                   Alternative D (Maximum Treatment, Stora
Spent nucle5r fuel            0.17      25                 0.82        0.26             0.
High-level 1,300              420       190,000            1,650,000   6.5              57
Transuranic20,046             50,899    68,980             117,230     14,641           40
Low-level w20,022             24,220    73,146             28,349      15,871           37
Mixed low-l20,104             24,477    75,346             35,199      15,889           37
waste 
Hazardous w204e               280       2,764              6,861       56               64
Remediation4,668              20,281    34,480             143,507     5,724            49
D&De       17,027             31,968    5,449              9,306       426              74
Infrastruct14e                118       66                 580         7                60
Totalf     47,677             106,215   321,195            1,932,063   22,838           94
                                           
a.  Only those sources with projected criteria pollutant emissions are listed.  
b.  Max. hr. = maximum hourly; kg/yr = kilograms per year; g/hr = grams per hour.  



c.  Volatile organic compounds (VOCs) are not designated as criteria pollutants; however, 
d.  No projected emissions reported.  
e.  D&D = decontamination and decommissioning; includes fugitive emissions associated with
f.  Totals may differ from the sum of waste streams since some projects are associated wit
    that all projects operate over the same period of time. 
pollutants that were either (a) included in the baseline assessment and emitted by any pro
emitted by proposed projects in a cumulative quantity that exceeds the screening level emi
prescribed by the State of Idaho (IDHW 1994), even if the toxic air pollutant was not asse
baseline.  The emission rates of toxic air pollutants considered in this assessment are li
 
Table 5.7-3. 
      A visual comparison of maximum hourly and annual average emission rates for the four
is presented in Figure 5.7-1.  As can be seen, these emissions are dominated by nitrogen d
which are primarily attributable to the Waste Immobilization Facility, a high-level waste 
the Idaho Chemical Processing Plant proposed under Alternatives B (Ten-Year Plan), C (Mini
Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposal).  The 
these emissions, including potential means for reduction, is discussed in Sections 5.12, H
Subsection 5.19.4 of Section 5.19, Mitigation. 

5.7.3 Air Resource Impacts from Alternatives Due to Radiological Sources 

       This section describes the effects that the proposed alternatives would have on the
quality in the Eastern Snake River Plain.  Sources of airborne radionuclide emissions from
associated with the alternative actions are described, emissions are estimated, and their 
prevailing conditions are assessed and described.   

5.7.3.1 Radiological Impacts. 

Radiation doses associated with emissions from environmental 
restoration and waste management alternatives have been calculated for (a) a worker at the
predicted radioactivity level, (b) the maximally exposed individual (MEI) at an offsite lo
for definition), and (c) the entire population (adjusted for future growth) within an 80-k
radius of each source of emission within the INEL site.  These doses, which are presented 
represent the maximum amount of radiation dose received as a result of radioactivity relea
one-year period. 
      Projects associated with Alternative A (No Action) projected to have radiological em
the spent nuclear fuel dry cask storage project and radioactive waste characterization, re
activities at the Radioactive Waste Management Complex (RWMC).   The  
 
Table 5.7-3.  Maximum hourly and annual average emissions of toxic air pollutants at the I
Engineering Laboratory site by alternative. 
                      Emission rate                                         Emission rate 
                      Grams           Kilograms                             Grams         
Toxic air pollutant   per hour        per year      Toxic air pollutant     per hour      
Alternative A (No Action)                           Alternative C (Minimum Treatment, Stor
Ammonia               1.1 y 102       1.6 y 100     Ammonia                 1.1 y 102     
Asbestos              1.1 y 10y1      4.4 y 10y1    Asbestos                1.1 y 10y1    
Benzene               1.6 y 101       1.2 y 102     Benzene                 1.6 y 101     
Beryllium             9.8 y 10y3      3.8 y 10y2    Beryllium               9.8 y 10y3    
Cadmium compounds     1.4 y 10y11     4.1 y 10y11   Cadmium compounds       3.4 y 10y6    
Carbon tetrachloride  3.4 y 101       2.4 y 102     Carbon tetrachloride    3.4 y 101     
Chloroform            2.2 y 100       9.6 y 100     Chloroform              2.2 y 100     
Chromium compounds    1.3 y 10y1      1.2 y 100     Chromium compounds      1.3 y 10y1    
Formaldehyde          1.5 y 102       1.3 y 103     Formaldehyde            1.5 y 102     
Hydrochloric acid     3.6 y 101       1.1 y 102     Hydrochloric acid       3.6 y 101     
Hydrofluoric acid a   3.0 y 100       6.9 y 100     Hydrofluoric acid a     1.2 y 102     
Mercury               9.3 y 10y1      3.6 y 100     Mercury                 2.8 y 101     
Methylene chloride    1.1 y 103       2.0 y 103     Methylene chloride      1.1 y 103     
Nickel                1.5 y 100       1.3 y 101     Nickel                  1.5 y 100     
Nitric acid           1.1 y 102       1.9 y 102     Nitric acid             1.1 y 102     
Polychlorinated biphen9.0 y 10y9      1.8 y 10y8    Polychlorinated biphenyl9.0 y 10y9    
Perchloroethylene     2.4 y 100       1.2 y 101     Perchloroethylene       2.4 y 100     
Sulfuric acid         3.4 y 101       6.5 y 101     Sulfuric acid           3.4 y 101     



Trichloroethylene     6.9 y 100       4.3 y 101     Tributyl phosphate      1.1 y 102     
Trichloro-trifluoroeth4.2 y 10y1      9.9 y 10y1    Trichloroethylene       6.9 y 100     
                                                    Trichloro-trifluoroethan4.2 y 10y1    
Alternative B (Ten-Year Plan)                       Alternative D (Maximum Treatment, Stor
Ammonia               1.1 y 102       1.6 y 100     Ammonia b               1.8 y 104     
Arsenic               8.9 y 10y2      4.9 y 10y1    Arsenic                 2.3 y 10y1    
Asbestos              2.9 y 10y1      4.4 y 10y1    Asbestos                3.2 y 10y1    
Benzene               6.0 y 101       1.9 y 102     Benzene                 1.2 y 102     
Beryllium             5.6 y 10y2      1.8 y 10y1    Beryllium               6.0 y 10y2    
Cadmium compounds     2.5 y 10y1      1.3 y 100     Cadmium compounds       4.5 y 101     
Carbon tetrachloride  3.8 y 101       2.4 y 102     Carbon tetrachloride    3.8 y 101     
Chloroform            2.2 y 100       9.6 y 100     Chloroform              2.2 y 100     
Chromium compounds    1.1 y 100       6.9 y 100     Chromium compounds      1.1 y 100     
Formaldehyde          3.4 y 102       2.0 y 103     Formaldehyde            4.6 y 102     
Hydrochloric acid     4.5 y 103       1.6 y 104     Hydrochloric acid       4.9 y 103     
Hydrofluoric acid a   1.4 y 102       1.1 y 103     Hydrofluoric acid a     1.8 y 102     
Mercury               6.6 y 102       4.4 y 102     Mercury                 7.6 y 102     
Methylene chloride    1.1 y 103       2.0 y 103     Methyl isobutyl ketone  2.7 y 103     
Nickel                6.9 y 100       4.3 y 101     Methylene chloride      1.1 y 103     
Nitric acid           1.1 y 102       1.9 y 102     Nickel                  6.9 y 100     
Polychlorinated biphen3.7 y 101       3.0 y 100     Nitric acid             1.1 y 102     
Perchloroethylene     5.9 y 100       1.2 y 101     Polychlorinated biphenyl4.3 y 101     
Sulfuric acid         3.4 y 101       6.5 y 101     Perchloroethylene       6.4 y 100     
                                                    Sulfuric acid           3.4 y 101     
Trichloroethylene     1.9 y 101       5.5 y 101     Tributyl phosphate      8.6 y 100     
Trichloro-trifluoroeth4.3 y 100       4.0 y 100     Trichloroethylene       1.2 y 102     
                                                    Trichloro-trifluoroethan4.8 y 100     
                                                                    
a.  Hydrofluoric acid is not listed as a toxic air pollutant by IDHW (1994), but is includ
b.  Includes emissions of ammonium hydroxide. 
 
Figure 5.7-1.  Comparison of criteria and toxic air pollutant emission rates at the Idaho 
 
Table 5.7-4.  Cumulative dose from airborne emissions at the Idaho National Engineering La
                              Dose to maximally exposed worker        Dose to maximally ex
                              (millirem per year)                     (millirem per year) 
Source group                  Baselineb     Incrementc   Cumulative   Baselineb  Increment
Alternative A (No Action)  
Spent nuclear fuel            0.32          0.00033      0.32         0.05       0.0035   
Transuranic waste             0.32          0.000042     0.32         0.05       0.00034  
Environmental restoration     0.32          0.014        0.33         0.05       0.088    
Totald                        0.32          0.014        0.33         0.05       0.092    
Alternative B (Ten-Year Plan)  
Spent nuclear fuel            0.32          0.0033       0.32         0.05       0.008    
High-level waste              0.32          0.0021       0.32         0.05       0.018    
Transuranic waste             0.32          0.11         0.43         0.05       0.42     
Low-level waste               0.32          0.026        0.35         0.05       0.034    
Greater-than-Class-C waste    0.32          0.00019          0.32     0.05       0.00063  
Mixed low-level waste         0.32          0.076        0.4          0.05       0.052    
Hazardous waste               0.32          2.4 y 10y8   0.32         0.05       5.7 y 10y
Environmental restoration     0.32          0.014        0.33         0.05       0.088    
Totald                        0.32          0.14         0.46         0.05       0.58     
Alternative C (Minimum Treatment, Storage, and Disposal)  
Spent nuclear fuel            0.32          0.00007      0.32         0.05       0.0039   
High-level waste              0.32          0.00014      0.32         0.05       0.018    
Transuranic waste             0.32          0.000042     0.32         0.05       0.00034  
Environmental restoration     0.32          0.014        0.33         0.05       0.088    
Totald                             0.32     0.014        0.33         0.05       0.11     
Alternative D (Maximum Treatment, Storage, and Disposal)  
Spent nuclear fuel            0.32          0.0042       0.32         0.05       0.048    
High-level waste              0.32          0.0033       0.32         0.05       0.018    
Transuranic waste             0.32          0.13         0.45         0.05       0.48     
Low-level waste               0.32          0.10         0.42         0.05       0.14     
Greater-than-Class-C waste    0.32          0.00019      0.32         0.05       0.00063  
Mixed low-level waste         0.32          0.10         0.42         0.05       0.16     



Hazardous waste               0.32          2.4 y 10y8   0.32         0.05       5.7 y 10y
Environmental restoration     0.32          0.014        0.33         0.05       0.088    
Totald                        0.32          0.17         0.49         0.05       0.79     
  
a.  Highest population dose between the years 2000 and 2010.  
b.  Location of maximum onsite baseline dose is Test Reactor Area; dose includes emissions
c.  Incremental dose specified is for highest predicted area (not necessarily the same loc
d.  Totals may differ from the sum of sources since some projects are associated with more
    for different years or locations. 
doses for Alternative A would result from emissions from projects associated with the mana
nuclear fuel and transuranic waste and from environmental restoration activities.  All dos
Alternative A would be a very small fraction of that received from natural background sour
below applicable standards.  
      Projects associated with Alternative B (Ten-Year Plan) projected to have radiologica
include spent nuclear fuel and high-level waste activities at the Idaho Chemical Processin
waste processing and mixed and low-level waste treatment (assumed to be located at a new s
Radioactive Waste Management Complex), mixed low-level waste incineration at the Waste Exp
Reduction Facility, treatment of nonincinerable mixed waste at the Special Power Excursion
area, spent fuel conditioning and mixed low-level and hazardous waste treatment at Argonne
Laboratory-West, and storage of greater-than-Class-C forms of low-level waste at Test Area
addition, the projects specified above for Alternative A (No Action) are also included in 
doses for Alternative B are due mainly to transuranic waste processing and are somewhat hi
for Alternative A.  The estimated dose to the maximally exposed offsite individual is 0.58
(0.63 millirem per year when the baseline dose is added), which is still very low with res
standards and the natural background dose.  The dose to the maximally exposed worker is 0.
year (0.46 millirem per year including baseline), which is a small fraction of the occupat
5,000 millirem per year.  (The offsite dose can be higher than the worker dose since worke
any dose by the food ingestion pathway.) 
      Doses resulting from airborne emissions from projects associated with Alternative C 
Treatment, Storage, and Disposal) are essentially the same as Alternative A (No Action) fo
worker dose and slightly higher than Alternative A for offsite dose.  This small increase 
inclusion of the Waste Immobilization Facility with Alternative C. 
      The type and number of projects assumed for Alternative D (Maximum Treatment, Storag
Disposal) are similar to Alternative B (Ten-Year Plan).  Three important differences, howe
assumption that processing of spent nuclear fuel at the Idaho Chemical Processing Plant wi
Alternative D but not in Alternative B, (b) increased processing of transuranic and mixed 
either of two proposed incineration facilities-the Idaho Waste Processing Facility or the 
Alpha-Contaminated Mixed Low-Level Waste Treatment Facility, and (c) the addition of the M
Level Waste Treatment Facility.  These activities would increase the maximum offsite indiv
about 0.79 millirem per year (0.84 millirem, including baseline).  Worker and collective p
would also be somewhat higher than those for Alternative B.  Nevertheless, these doses wou
low with respect to applicable standards and the natural background dose.  The relative ma
doses for the four alternatives is illustrated by the comparisons presented in Figure 5.7-

5.7.3.2 Regulatory Compliance Evaluation. 

In all cases assessed, the dose to the maximally 
exposed worker would be well below radiation dose limits set for protection of workers.  T
dose would result from Alternative D (Maximum Treatment, Storage, and Disposal) and is est
millirem per year.  When added to the baseline dose (that is, the dose of 0.32 millirem pe
and projected emissions, as reported in Section 4.7, Air Resources), the cumulative result
millirem per year remains a small fraction of the annual occupational dose limit.  This do
respect to offsite dose limits, which are much more stringent than occupational limits. 
      The highest dose estimated for the maximally exposed individual is associated with A
(Maximum Treatment, Storage, and Disposal).  This dose (0.79 millirem per year), when adde
baseline dose of 0.05 millirem per year, remains well below the dose limit of 10 millirems
in the National Emission Standards for Hazardous Air Pollutants (NESHAP).   
      The baseline population dose as a result of existing INEL site facilities is about 0
maximum dose projected as a result of alternative courses of action would be 3.5 person-re
of which is due to large-scale incineration of transuranic wastes under Alternative D (Max
Storage, and Disposal).  The maximum cumulative population dose of about 3.8 person-rem, w
distributed over about 132,000 people(a), represents a very small fraction of the dose tha
receive over the same period of time from natural background sources (about 46,000 person-
applicable standards exist for collective population dose; however, DOE policy requires th



from radioactivity in effluents be  
------------------------------------------------------------------------------------------
a. This number represents the current population of about 120,000 increased by 10 percent 
account for future growth.  
------------------------------------------------------------------------------------------
 
Figure 5.7-2.  Cumulative dose for the maximally exposed offsite individual, worker, and t
reduced to the lowest levels reasonably achievable.  The radiological health effects assoc
doses are presented in Section 5.12, Health and Safety. 
   

5.7.4 Air Resource Impacts from Alternatives Due to Nonradiological Sources  

      This section presents results of the air quality assessments for sources of nonradio
pollutants.  Results are presented with the goal of facilitating comparisons of relative i
alternatives.  The importance of the results as they apply to specific alternatives and th
compliance aspects of predicted consequences are also discussed.   
      For both criteria and toxic air pollutants, consequences would be notably similar fo
(Ten-Year Plan) and Alternative D (Maximum Treatment, Storage, and Disposal), despite the 
differences in the alternatives in terms of spent nuclear fuel and other wastes to be mana
candidate alternatives and waste management options, the amount of emissions (hourly or an
not always highly dependent on the volume of waste to be managed.  Increases in projected 
life, for example, may offset increases in hourly or annual average emission rates.  Also,
sometimes dominated by emissions from a single facility, which may be included in more tha
alternative.  With the exception of nitrogen dioxide emissions from high-level waste proce
sources of nonradiological emissions and impacts would be associated with the management o
low-level, and mixed low-level waste streams, and with remediation and decontamination and
decommissioning activities.   

5.7.4.1 Concentrations of Pollutants in Ambient Air at Offsite Locations. 

Maximum 
concentrations of criteria pollutants in ambient air (that is, at locations of public acce
 
Table 5.7-5.  Results are presented for the maximum levels predicted to occur at INEL site
locations, along public roads, and at the Craters of the Moon Wilderness Area.  In all cas
would be well within the National Ambient Air Quality Standards.  At INEL site boundary lo
cumulative impacts (that is, the predicted concentrations from sources related to the resp
added to the maximum baseline) differ little between alternatives.  This is not due so muc
emissions from the alternatives would be similar, but rather that in all cases the increme
small with respect to the maximum baseline.  This condition is illustrated by the INEL sit
presented in Figure 5.7-3.  It should be  
 
Table 5.7-5.  Maximum concentrations of criteria pollutants at public access locations at 
                                    Maximum baseline concentration (micrograms per   Basel
                                    cubic meter)                                    (micro
                        Averaging                                                         
Pollutant               time                                                              
                                    Site boundary                Craters of the   Site bou
                                                  Public roads   Moon                     
Alternative A (No Action)  
Carbon monoxide         1-hour      362           614            134              379     
                        8-hour      104           284            28               117     
Sulfur dioxide          3-hour      168           579            60               168     
                        24-hour     43            135            10               44      
                        Annual      2             6              0.3              2       
Particulate matter      24-hour     50            80             10               50      
                        Annual      2             5              1                2       
Nitrogen dioxide        Annual      1             4              0.2              2       
Lead                    Quarterly   0.0002        0.001          <0.0001          0.0002  
Alternative B (Ten-Year Plan)  
Carbon monoxide         1-hour      362           614            134              418     
                        8-hour      104           284            28               122     



Sulfur dioxide          3-hour      168           579            60               180     
                        24-hour     43            135            10               45      
                        Annual      2             6              0.3              2       
Particulate matter      24-hour     50            80             10               53      
                        Annual      2             5              1                2       
Nitrogen dioxide        Annual      1             4              0.2              7       
Lead                    Quarterly   0.0002        0.001          <0.0001          0.002   
Alternative C (Minimum Treatment, Storage, and Disposal)  
Carbon monoxide         1-hour      362           614            134              379     
                        8-hour      104           284            28               117     
Sulfur dioxide          3-hour      168           579            60               168     
                        24-hour     43            135            10               44      
                        Annual      2             6              0.3              2       
Particulate matter      24-hour     50            80             10               50      
                        Annual      2             5              1                2       
Nitrogen dioxide        Annual      1             4              0.2              4       
Lead                    Quarterly   0.0002        0.001          <0.0001          0.0002  
Alternative D (Maximum Treatment, Storage, and Disposal)  
Carbon monoxide         1-hour      362           614            134              433     
                        8-hour      104           284            28               124     
Sulfur dioxide          3-hour      168           579            60               181     
                        24-hour     43            135            10               45      
                        Annual      2             6              0.3              2       
Particulate matter      24-hour     50            80             10               54      
                        Annual      2             5              1                2       
Nitrogen dioxide        Annual      1             4              0.2              7       
Lead                    Quarterly   0.0002        0.001          <0.0001          0.003   
                                         
a.  Applicable standards are National Ambient Air Quality Standards. 
 
Figure 5.7-3.  Maximum estimated criteria pollutant impacts at the Idaho National Engineer
noted that the scale of these graphs does not extend to 100 percent (which facilitates com
sum of the maximum baseline plus alternative impacts is much less than 100 percent of the 
standards in all cases. 
      Concentrations at public road locations within the INEL site boundary could increase
from the baseline, especially if a major combustion or fugitive source is located relative
road.  Increases in baseline concentrations at the Craters of the Moon would be very minor
although potential impacts on visibility in this area need further assessment (see Section
      The concentration results reflect the cumulative impact of alternative sources; that
associated with the maximum baseline and the effects of projected increases to the baselin
into account.  Since maximum baseline concentrations are much greater than baseline condit
exist, these results are conservative and likely overstate the consequences that would act
substantial margin.  Background concentrations have not been added because (a) reliable da
levels in the INEL environs are not available for most pollutants and (b) background level
more than offset by the use of the maximum (as opposed to actual) baseline.  Some pollutan
monitored onsite, but those results reflect INEL site facility contributions and are not i
background.  (INEL site facility contributions are accounted for in the current assessment
dispersion modeling.)  Concentrations of particulate matter have been monitored by the Sta
Craters of the Moon (IDHW 1991).  The maximum 24-hour result for total suspended particula
48 micrograms per cubic meter.  Even if this concentration is taken into account, the pred
would remain well below the standard. 
      Results of assessments for toxic air pollutants at offsite locations are presented s
carcinogenic (that is, capable of inducing cancer) and noncarcinogenic toxic air pollutant
5.7-7, respectively.  As described in Section 4.7.4.2.2, Offsite Conditions, toxic air pol
been recently promulgated by the State of Idaho for the control of toxic pollutants in amb
increments, however, apply only to new or modified sources and would only require the eval
cumulative impacts for those sources that become operational after May 1, 1994.  Thus, the
from baseline sources is not included when comparing toxic air pollutant impacts to these 
 
Table 5.7-6.  Projected annual average ambient air impacts of carcinogenic air pollutant e
Idaho National Engineering Laboratory site boundary and public roads by alternative.   
                                            Concentration in -g/m3      
Carcinogenic                                                                       Site   
air pollutant                                                                      boundar
                                                                                   impact 



                                                                                   percent
                                                                                   of     
                                                                                   standar
                                       Impact of                  Impact of               
              Standardb                alternative at INEL site   alternative at  
                                       boundary                   public roads  
                                                                                          
                                                                                          
Alternative A (No Action)  
Arsenic       2.3 y 10y4               0.0 y 100                  0.0 y 100        <1     
Asbestosc     1.2 y 10y4               2.0 y 10y6                 1.9 y 10y6       2      
Benzene       1.2 y 10y1               5.8 y 10y4                 6.4 y 10y4       <1     
Beryllium     4.2 y 10y3               2.0 y 10y7                 2.0 y 10y7       <1     
Cadmium compou5.6 y 10y4               <1.0 y 10y8                <1.0 y 10y8      <1     
Carbon tetrach6.7 y 10y2               2.4 y 10y3                 2.2 y 10y3       4      
Chloroform    4.3 y 10y2               8.9 y 10y5                 8.3 y 10y5       <1     
Formaldehyde  7.7 y 10y2               6.3 y 10y3                 6.3 y 10y3       8      
Hexavalent chr8.3 y 10y5               2.6 y 10y7                 2.6 y 10y7       <1     
Methylene chlo2.4 y 10y1               1.4 y 10y2                 1.3 y 10y2       6      
Nickel        4.2 y 10y3               6.0 y 10y5                 5.9 y 10y5       1      
Perchloroethyl2.1 y 100                1.1 y 10y4                 1.0 y 10y4       <1     
Polychlorinate1.0 y 10y2               <1.0 y 10y8                <1.0 y 10y8      <1     
biphenyls 
Trichloroethyl7.7 y 10y2               4.4 y 10y4                 4.1 y 10y4       <1     
Alternative B (Ten-Year Plan)  
Arsenic       2.3 y 10y4               9.0 y 10y7                 3.9 y 10y6       <1     
Asbestosc     1.2 y 10y4               2.0 y 10y6                 2.0 y 10y6       2      
Benzene       1.2 y 10y1               4.5 y 10y3                 4.5 y 10y3       4      
Beryllium     4.2 y 10y3               4.0 y 10y7                 1.0 y 10y6       <1     
Cadmium compou5.6 y 10y4               2.5 y 10y6                 1.0 y 10y5       <1     
Carbon tetrach6.7 y 10y2               2.4 y 10y3                 2.2 y 10y3       4      
Chloroform    4.3 y 10y2               8.9 y 10y5                 8.3 y 10y5       <1     
Formaldehyde  7.7 y 10y2               5.0 y 10y2                 4.9 y 10y2       65     
Hexavalent chr8.3 y 10y5               5.5 y 10y6                 5.5 y 10y6       7      
Methylene chlo2.4 y 10y1               1.4 y 10y2                 1.3 y 10y2       6      
Nickel        4.2 y 10y3               1.3 y 10y3                 1.2 y 10y3       31     
Perchloroethyl2.1 y 100                1.1 y 10y4                 1.0 y 10y4       <1     
Polychlorinate1.0 y 10y2               1.5 y 10y5                 3.0 y 10y5       <1     
biphenyls 
Trichloroethyl7.7 y 10y2               4.7 y 10y4                 4.3 y 10y4       <1     
Alternative C (Minimum Treatment, Storage, Disposal)  
Arsenic       2.3 y 10y4               0.0 y 100                  0.0 y 100        <1     
Asbestosc     1.2 y 10y4               2.0 y 10y6                 1.9 y 10y6       2      
Benzene       1.2 y 10y1               5.8 y 10y4                 6.4 y 10y4       <1     
Beryllium     4.2 y 10y3               2.0 y 10y7                 2.0 y 10y7       <1     
Cadmium compou5.6 y 10y4               <1.0 y 10y8                <1.0 y 10y8      <1     
Carbon tetrach6.7 y 10y2               2.4 y 10y3                 2.2 y 10y3       4      
Chloroform    4.3 y 10y2               8.9 y 10y5                 8.3 y 10y5       <1     
Formaldehyde  7.7 y 10y2               6.3 y 10y3                 6.3 y 10y3       8      
Hexavalent chr8.3 y 10y5               2.6 y 10y7                 2.6 y 10y7       <1     
Methylene chlo2.4 y 10y1               1.4 y 10y2                 1.3 y 10y2       6      
Nickel        4.2 y 10y3               6.0 y 10y5                 5.9 y 10y5       1      
Perchloroethyl2.1 y 100                1.1 y 10y4                 1.0 y 10y4       <1     
Polychlorinate1.0 y 10y2               <1.0 y 10y8                <1.0 y 10y8      <1     
biphenyls 
Trichloroethyl7.7 y 10y2               4.4 y 10y4                 4.1 y 10y4       <1     
Alternative D (Maximum Treatment, Storage, and Disposal)  
Arsenic       2.3 y 10y4               3.2 y 10y6                 6.1 y 10y6       1      
Asbestosc     1.2 y 10y4               2.0 y 10y6                 2.0 y 10y6       2      
Benzene       1.2 y 10y1               4.6 y 10y3                 4.5 y 10y3       4      
Beryllium     4.2 y 10y3               4.0 y 10y7                 1.0 y 10y6       <1     
Cadmium compou5.6 y 10y4               8.2 y 10y6                 1.6 y 10y5       1      
Carbon tetrach6.7 y 10y2               2.4 y 10y3                 2.2 y 10y3       4      
Chloroform    4.3 y 10y2               8.9 y 10y5                 8.3 y 10y5       <1     
Formaldehyde  7.7 y 10y2               5.0 y 10y2                 4.9 y 10y2       65     



Hexavalent chr8.3 y 10y5               6.0 y 10y6                 6.0 y 10y6       7      
Methylene chlo2.4 y 10y1               1.4 y 10y2                 1.3 y 10y2       6      
Nickel        4.2 y 10y3               1.3 y 10y3                 1.2 y 10y3       31     
Perchloroethyl2.1 y 100                1.1 y 10y4                 1.1 y 10y4       <1     
Polychlorinate1.0 y 10y2               1.7 y 10y5                 3.5 y 10y5       <1     
biphenyls 
Trichloroethyl7.7 y 10y2               4.7 y 10y4                 4.3 y 10y4       <1     
                                        
  
a.  Includes contributions from projected increases to baseline not associated with specif
b.  Acceptable ambient concentration for carcinogens (AACCs) listed in Rules for the Contr
(IDHW 1994).  
c.  Asbestos AACC is listed in IDHW (1994) as 4.0 y 10y6  fibers per milliliter; a convers
0.003 micrograms per 100 fibers is used here to convert the AACC to units of micrograms pe
 
Table 5.7-7.  Projected incremental impact of noncarcinogenic toxic air pollutant emission
National Engineering site boundary and public roads by alternative.   
                                        Concentration in -g/m3                        
Noncarcinogenic                                                                   Site bou
air pollutant                                                                     impact a
                                                                                  percent 
                                                                                  of stand
                                                                                          
                                                                                          
                                       Average annual          Average annual             
              Standardb                concentration at INEL   concentration at  
                                       site boundary           public roads  
                                                                                          
                                                                                          
Alternative A (No Action)  
Ammoniac      1.8 y 102                1.1 y 10y5              6.7 y 10y5         <1      
Freond        7.6 y 104                1.1 y 10y4              1.9 y 10y4         <1      
Hydrochloric a7.5y 100                 4.2 y 10y4              6.0 y 10y4         <1      
Hydrofluoric a2.5 y 101                2.4 y 10y5              1.3 y 10y4         <1      
Mercury       1.0 y 100                1.7 y 10y5              1.7 y 10y5         <1      
Methyl isobuty2.05 y 103               0.0 y 100               0.0 y 100          <1      
Nitric acid   5.0 y 101                1.3 y 10y3              1.2 y 10y3         <1      
Sulfuric acid 1.0 y 101                2.6 y 10y4              8.5 y 10y4         <1      
Tributyl phosp2.5 y 101                0.0 y 100               0.0 y 100          <1      
Trivalent chro5.0 y 100                4.9 y 10y6              4.8 y 10y6         <1      
Alternative B (Ten-Year Plan)  
Ammoniac      1.8 y 102                1.1 y 10y5              6.7 y 10y5         <1      
Freond        7.6 y 104                1.1 y 10y4              1.9 y 10y4         <1      
Hydrochloric a7.5y 100                 4.4 y 10y2              9.2 y 10y2         <1      
Hydrofluoric a2.5 y 101                1.5 y 10y3              3.6 y 10y3         <1      
Mercury       1.0 y 100                7.7 y 10y4              1.4 y 10y3         <1      
Methyl isobuty2.05 y 103               0.0 y 100               0.0 y 100          <1      
Nitric acid   5.0 y 101                1.3 y 10y3              1.2 y 10y3         <1      
Sulfuric acid 1.0 y 101                2.6 y 10y4              8.5 y 10y4         <1      
Tributyl phosp2.5 y 101                1.1 y 10y3              2.7 y 10y3         <1      
Trivalent chro5.0 y 100                1.0 y 10y4              1.0 y 10y4         <1      
  Alternative C (Minimum Treatment, Storage, Disposal)  
Ammoniac      1.8 y 102                1.1 y 10y5              6.7 y 10y5         <1      
Freond        7.6 y 104                1.1 y 10y4              1.9 y 10y4         <1      
Hydrochloric a7.5y 100                 4.2 y 10y4              6.0 y 10y4         <1      
Hydrofluoric a2.5 y 101                1.2 y 10y3              3.0 y 10y3         <1      
Mercury       1.0 y 100                2.7 y 10y4              6.9 y 10y4         <1      
Methyl isobuty2.05 y 103               0.0 y 100               0.0 y 100          <1      
Nitric acid   5.0 y 101                1.3 y 10y3              1.2 y 10y3         <1      
Sulfuric acid 1.0 y 101                2.6 y 10y4              8.5 y 10y4         <1      
Tributyl phosp2.5 y 101                0.0 y 100               0.0 y 100          <1      
Trivalent chro5.0 y 100                4.9 y 10y6              4.8 y 10y6         <1      
Alternative D (Maximum Treatment, Storage, and Disposal)  
Ammoniac      1.8 y 102                9.2 y 10y4              1.9 y 10y3         <1      
Freond        7.6 y 104                1.1 y 10y4              1.9 y 10y4         <1      



Hydrochloric a7.5y 100                 4.9 y 10y2              9.3 y 10y2         <1      
Hydrofluoric a2.5 y 101                1.4 y 10y3              3.3 y 10y3         <1      
Mercury       1.0 y 100                8.0 y 10y4              1.5 y 10y3         <1      
Methyl isobuty2.05 y 103               1.3 y 10y2              2.6 y 10y2         <1      
Nitric acid   5.0 y 101                1.3 y 10y3              1.2 y 10y3         <1      
Sulfuric acid 1.0 y 101                2.6 y 10y4              8.5 y 10y4         <1      
Tributyl phosp2.5 y 101                3.0 y 10y5              6.1 y 10y5         <1      
Trivalent chro5.0 y 100                1.1 y 10y4              1.1 y 10y4         <1      
                                        
  
a.  Includes contributions from projected increases to baseline not associated with specif
b.  Acceptable ambient concentration for noncarcinogens (AACs) listed in Rules for the Con
Idaho (IDHW 1994).  
c.  Includes emissions of ammonium hydroxide.  
d.  Modeled as 1,1,2-trichloro-1,2,2-trifluoroethane.  
e.  Hydrofluoric acid is not listed as a toxic air pollutant by IDHW (1994) but is include
which is listed. 
      In all cases, the incremental impacts of carcinogenic and noncarcinogenic air pollut
well below the applicable standards.  Incremental impacts would be about 1 percent of the 
all noncarcinogenic substances.  Carcinogenic substances would also be below allowable inc
cases.  The highest levels are projected for formaldehyde and nickel; however, these level
extremely conservative assumptions regarding the expansion of combustion sources for the R
Waste Management Complex Modifications to Support Private Sector Treatment of Alpha-Contam
Mixed Low-Level Waste project under Alternatives B (Ten-Year Plan) and D (Maximum Treatmen
Storage, and Disposal). 

5.7.4.2 Concentrations of Pollutants at Onsite Locations. 

Onsite concentrations of toxic 
air pollutants are presented in Table 5.7-8.  These levels reflect maximum predicted level
eight-hour period to which workers might be exposed.  These results are compared with occu
standards recommended by either the American Conference of Governmental Industrial Hygieni
Occupational Safety and Health Administration, whichever is lower.  The incremental impact
locations of toxic air pollutant emissions would be well below occupational exposure limit
When the cumulative effect of maximum baseline levels is considered, the highest predicted
(near gasoline storage tanks at the Central Facilities Area) is slightly above the occupat
However, this condition would be due almost entirely to maximum baseline emissions. 

5.7.4.3 Regulatory Compliance Evaluation. 

The Clean Air Act and the State of Idaho have 
established ambient air quality standards for designated criteria air pollutants.  Propose
modifications must demonstrate that project emissions would not cause an established ambie
standard to be exceeded.  While cumulative annual emission rates associated with many poll
exceed the threshold level to be designated as major according to the State of Idaho Rules
Air Pollution in Idaho (IDHW 1994), the impact of each criteria pollutant has been assesse
      In addition to the comparison of ambient air standards presented in Section 5.7.4.1,
been performed for (a) potential for ozone formation, (b) Prevention of Significant Deteri
consumption, (c) degradation of visibility at Craters of the Moon Wilderness Area, (d) imp
vegetation and impacts due to secondary growth, (e) stratospheric ozone  
 
Table 5.7-8.  Highest predicted concentrations of toxic air pollutants on the Idaho Nation
alternative. 
                                  Maximum 8-hour concentrationa                           
                                  (micrograms per cubic meter)                            
                                                                                          
                                                                                          
Toxic air pollutant               Baselineb    A            B            C            D   
                                                                             Carcinogens 
Arsenic                           2.8 y 10y1   0.0 y 100    1.4 y 10y3   0.0 y 100    1.4 
Asbestosd                         (e)          5.3 y 10y4   5.3 y 10y4   5.3 y 10y4   5.3 
Benzene                           3.1 y 103    1.1 y 10 0   1.6 y 100    1.1 y 100    4.6 
Beryllium                         (e)          4.6 y 10y5   2.8 y 10y4   4.6 y 10y5   2.8 
Cadmium compounds                 (e)          0.0 y 100    3.4 y 10y3   1.8 y 10y7   3.4 



Carbon tetrachloride              2.5 y 102    1.4 y 100    1.4 y 100    1.4 y 100    1.4 
Chloroform                        1.7 y 101    4.6 y 10y2   4.6 y 10y2   4.6 y 10y2   4.6 
Formaldehyde                      5.7 y 101    2.2 y 100    9.3 y 100    2.2 y 100    9.3 
Hexavalent chromium               2.4 y 100    2.9 y 10y5   8.0 y 10y4   2.9 y 10y5   8.0 
Methylene chloride                3.2 y 100    1.1 y 101    1.1 y 10 1   1.1 y 101    1.1 
Nickel                            4.1 y 101    6.7 y 10y3   1.8 y 10y1   6.7 y 10y3   1.8 
Perchloroethylene                 4.3 y 102    5.4 y 10y2   5.4 y 10y2   5.4 y 10y2   5.4 
Trichloroethylene                 4.0 y 101    2.4 y 10y1   2.4 y 10y1   2.4 y 10y1   2.4 
                                                                            Noncarcinogens
Ammonia                           9.7 y 102    2.3 y 102    2.3 y 102    2.3 y 102    2.3 
Hydrochloric acid                 1.1 y 102    9.9 y 10y2   3.1 y 101    9.9 y 10y2   3.1 
Hydrofluoric acid                 (e)          0.0 y 100    2.5 y 10y1   2.5 y 10y1   5.1 
Lead                              (e)          7.0 y 10y3   5.8 y 100    7.0 y 10y2   6.6y
Mercury                           3.0 y 100    4.4 y 10y3   3.2 y 100    5.8 y 10y2   3.8 
Methyl isobutyl ketone            (e)          0.0 y 100    0.0 y 100    0.0 y 100    2.4 
Nitric acid                       7.7 y 102    1.0 y 100    1.0 y 100    1.0 y 100    1.0 
Sulfuric acid                     (e)          1.4 y 10y1   1.4 y 10y1   1.4 y 10y1   1.4 
1,1,2-trichloro-1,2,2-trifluoroeth(e)          1.0 y 102    1.0 y 102    1.0 y 102    1.0 
Trivalent chromium                6.3 y 100    5.5 y 10y4   1.5 y 10y2   5.5 y 10y4   1.5 
Tributyl phosphate                (e)          0.0 y 100    2.4 y 10y1   2.4 y 10y1   2.4 
                                         
a.  A = Alternative A (No Action); B = Alternative B (Ten-Year Plan); C = Alternative C (M
    Alternative D (Maximum Treatment, Storage, and Disposal).   
b.  Baseline includes projected increases.  
c.  Occupational exposure limits are 8-hour, time-weighted averages established by either 
    Hygienists (ACGIH) or Occupational Safety and Health Administration (OSHA); the lower 
d.  Value reported for asbestos standard is mass equivalent of most restrictive National I
    of 0.1 fibers per cubic centimeter.  
e.  Baseline was not assessed for this toxic air pollutant. 
depletion, (f) acidic deposition, and (g) global warming.  These analyses are summarized i
subsections. 

5.7.4.3.1 Ozone Formation-In addition to the previously mentioned criteria pollutants, 

the Clean Air Act designates ozone as a criteria air pollutant and establishes a National 
Standard (NAAQS) of 235 micrograms per cubic meter for a one-hour averaging period.  Ozone
other criteria pollutants, is not emitted directly from facility sources but is formed in 
photochemical reactions involving nitrogen oxides and volatile organic compounds, referred
nonmethane hydrocarbons.  Therefore, the regulation of ozone is effected by the control of
ozone-producing compounds or precursors, that is, nitrogen oxides and volatile organic com
Idaho Division of Environmental Quality has no ozone monitoring data from the vicinity but
problematic ozone levels in the area (Andrus 1994).  The State, therefore, does not requir
projected increases in ambient ozone concentrations under application procedures for major
sources, unless a new or modified major facility will result in a net increase in volatile
100 tons per year or greater (IDHW 1994).   Part of the reason for the lack of required an
emittant levels is because no simple, well-defined methods exist to evaluate ozone generat
(Wilson 1993).   
      Emissions of volatile organic compounds have been estimated to establish the need to
detailed ozone generation modeling.  The maximum cumulative emission rates for the environ
restoration and waste management alternatives range from 9 tons per year [for Alternative 
18 tons per year [Alternative D (Maximum Treatment, Storage, and Disposal)].  The maximum 
below the threshold emission level of 100 tons per year for which analyses are required by
40-ton-per-year threshold for designation as a major source.  Therefore, ozone precursor e
organic compounds are expected to be a small contribution to ozone generation and no furth
been conducted. 
   

5.7.4.3.2 Prevention of Significant Deterioration Increment 

Consumption-Prevention of Significant Deterioration (PSD) regulations require that propose
projects or modifications, together with minor sources that become operational after Preve
Deterioration baseline dates are established, be assessed for their incremental contributi
ambient pollutant levels.  A proposed major project, together with the sum of other major 
emissions increases that occur after the specified baseline date in the same impact area, 



an increase in attainment pollutants above an allowable increment.  The baseline date is t
regulation or the submittal of a permit application.  Increments have been established for
times associated with nitrogen dioxide, sulfur dioxide, and particulate matter.   
      The INEL site is in a Class II area as designated by Prevention of Significant Deter
regulations.  Previous Prevention of Significant Deterioration permits for INEL site proje
portion of the available Class I and II increments (see Section 4.7, Air Resources, Tables
Proposed project emissions associated with each alternative would contribute to further in
consumption.  The amount of increment consumption for existing (baseline) sources and envi
restoration and waste management alternatives at the Craters of the Moon Wilderness Area h
assessed, and the results are presented in Table 5.7-9.  These results indicate that maxim
would not exceed 76 percent of the allowable increment for 3-hour sulfur dioxide concentra
amounts for all other averaging times and pollutants.  This maximum would occur under Alte
Year Plan) and D (Maximum Treatment, Storage, and Disposal), with slightly lesser incremen
amounts for other alternatives.  Sixty-eight percent of the 24-hour increment for sulfur d
consumed with Alternative D, with slightly lesser increment consumption for Alternative B 
All other short-term increments would be less than 50 percent.  On an annual basis, increm
for Class I areas would be 16 percent or less for all pollutants.  The maximum Class II in
consumption (Table 5.7-10) would be about 50 percent for 24-hour respirable particulate ma
alternative, with lower values for all other pollutants and averaging times.  Annual incre
Class II areas would be 33 percent or less for all pollutants and alternatives.   
                  

5.7.4.3.3 Visibility Degradation-Conservative visibility screening analysis indicates 

that a potential exists for visual impacts at the Craters of the Moon Wilderness Area.  Wh
evaluations show no potential for objectionable impact, the criterion for acceptable color
exceeded for each alternative as proposed.  This excess shift (delta E) would be due mainl
dioxide emissions.  The Waste Immobilization Facility at the Idaho Chemical Processing Pla
treatment project (Pit 9 Waste Retrieval) at the Radioactive Waste Management Complex each
the criterion alone.  In combination with other projects, the Idaho Waste Processing Facil
been sited but was modeled at the reference location approximately  
 
Table 5.7-9.  Prevention of significant deterioration (PSD) increment consumption at the C
emissions from baseline and proposed sources, listed by alternative.   
                                                                                          
                                   Alternative A                Alternative B             
                                   (No Action)                  (Ten-Year Plan)           
                       
                      Allowable  
                      PSD  
          Averaging   incrementb  
Pollutant time        (-g/m3)  
                                   Increment                    Increment                 
                                   consumption     Percent of   consumption       Percent 
                                   (-g/m3)         allowable    (-g/m3)           allowabl
                                                                                          
Sulfur    3-hour      25           15              60           19                76      
dioxide 
          24-hour     5            2.3             46           3.3               66      
          Annual      2            0.09            5            0.11              6       
Respir-   24-hour     8            1.1             14           1.3               16      
able 
parti-    Annual      4            0.02            < 1          0.03              < 1     
culates 
Total     24-hour     10           1.1             11           1.3               13      
suspended 
particu-  Annual      5            0.02            <1           0.03              < 1     
lates 
Nitrogen  Annual      2.5          0.05            2            0.39              16      
dioxide 
                                            
  
a.  Source:  Belanger et al. (1995b).  
b.  All increments specified are State of Idaho standards except those for respirable part



by the U.S. Environmental Protection Agency.  
c.  Data on particulate size are not available for most sources.  For purposes of comparis
it is conservatively assumed that all particulates emitted are of respirable size (that is
 
Table 5.7-10.  Prevention of Significant Deterioration (PSD) increment consumption at Clas
Idaho National Engineering Laboratory site by emissions from baseline and proposed sources
alternative.   
                                      Maximum         Maximum                       
                                      predicted       predicted       Amount of     
                         Allowable    concentration   concentration   PSD         Percent 
                         PSD          at site         along public    increment   PSD  
             Averaging   incrementb   boundary        roads           consumedc   incremen
Pollutant    time        (-g/m3)      (-g/m3)         (-g/m3)         (-g/m3)     consumed
                                         Alternative A (No Action)  
Sulfur       3-hour      512          46              80              80          16  
dioxide      24-hour     91           8.4             24              24          26  
             Annual      20           0.58            1.9             1.9         9  
Respirable   24-hour     30           4.1             15              15          49  
particu-     Annual      17           0.11            0.9             0.9         5  
lates 
Total        24-hour     37           4.1             15              15          40  
suspended 
particulates Annual      19           0.11            0.9             0.9         5  
Nitrogen     Annual      25           1.1             1.1             1.1         4  
dioxide 
                                         Alternative B (Ten-Year Plan)  
Sulfur       3-hour      512          135             147             147         29  
dioxide      24-hour     91           29              32              32          35  
             Annual      20           0.99            2.4             2.4         12  
Respirable   24-hour     30           7.4             15              15          50  
particu-     Annual      17           0.32            0.92            0.92        5  
lates 
Total       24-hour     37           7.4             15              15          41  
suspended 
particulates Annual      19           0.32            0.92            0.92        5  
Nitrogen    Annual      25           5.9             8.2             8.2         33  
dioxide 
                          Alternative C (Minimum Treatment, Storage, and Disposal)  
Sulfur       3-hour      512          46              81              81          16  
dioxide      24-hour     91           8.4             24              24          26  
             Annual      20           0.56            1.9             1.9         10  
Respirable   24-hour     30           4.1             15              15          50  
particu-     Annual      17           0.12            0.91            0.91        5  
lates 
Total        24-hour     37           4.1             15              15          41  
suspended 
particulates Annual      19           0.12            0.91            0.91        5  
Nitrogen     Annual      25           2.7             5.3             5.3         21  
dioxide 
                          Alternative D (Maximum Treatment, Storage, and Disposal)  
Sulfur       3-hour      512          142             152             152         30  
dioxide      24-hour     91           30              33              33          36  
             Annual      20           0.99            2.4             2.4         12  
Respirable   24-hour     30           8.8             15              15          50  
particu-     Annual      17           0.32            0.92            0.92        5  
lates 
Total        24-hour     37           8.8             15              15          41  
suspended 
particulates Annual      19           0.32            0.92            0.92        5  
Nitrogen     Annual      25           5.9             8.2             8.2         33  
dioxide                                             
  
a.  Source:  Belanger et al. (1995b).  
b.  All increments specified are State of Idaho standards except those for respirable part
by the U.S. Environmental Protection Agency.  



c.  The highest value of either the site boundary or public road locations is used.  
d.  Data on particulate size are not available for most sources.  For purposes of comparis
it is conservatively assumed that all particulates emitted are of respirable size (that is
one to two miles west of the Radioactive Waste Management Complex) and boilers associated 
Waste Characterization Facility and the Radioactive Waste Management Facility Modification
Private Sector Treatment of Alpha-Contaminated Mixed Low-Level Waste would contribute sign
the total.  The potential for visibility degradation would be lessened by use of emission 
reduce nitrogen dioxide emissions or by relocation of projects to areas more distant from 
Moon.  Also, the use of more refined visibility models such as PLUVUE-2 (in place of the m
screening methods) could result in lower predicted impacts.  Emission controls would be re
refined modeling still predicts visibility impacts and may, in fact, be required by other 
visibility degradation criteria are not exceeded.   
      Further screening analyses have been performed to evaluate the level of nitrogen oxi
reduction required for the cumulative impacts of each alternative to pass the screening cr
shift.  Analyses were performed both with a minimum (70 percent on each of the aforementio
and maximum (70 percent on the two boilers and 90 percent on all others) level of control.
screening analysis, the maximum level of control would be required for cumulative emission
acceptable level of visibility degradation at the Craters of the Moon under Alternatives B
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
Alternative A (No Action) would achieve an acceptable level of visibility degradation unde
control scenario.   For comparison, the screening results for the uncontrolled, minimum, a
control cases are depicted in Figure 5.7-4. 

5.7.4.3.4 Impacts to Soils and Vegetation and Impacts Due to Secondary 

Growth-Due to the projected minor increase in ambient criteria pollutant concentrations, n
local soils or vegetation, including the local sagebrush vegetation community, grazing hab
agricultural areas, are expected.  Similarly, the alternatives would be associated with a 
employee population and would not result in any air quality impacts due to general commerc
industrial, or other growth. 

5.7.4.3.5 Stratospheric Ozone Depletion-The 1990 amendments to the Clean Air 

Act address the protection of stratospheric ozone through a phaseout of the production and
 
Figure 5.7-4.  Summary of modeling results for visual degradation at the Craters of the Mo
stratospheric ozone-depleting substances.  While environmental restoration and waste manag
alternatives do not involve production or use of ozone-depleting substances, waste managem
release some substances of concern.  A review of projected emissions indicates that the on
substances identified are carbon tetrachloride, chloroform, freon, and methyl chloroform, 
emitted under each alternative.  The combined annual emissions would be about 290 kilogram
each alternative and would be due almost entirely to environmental remediation activities.
would be extremely small compared with global loading and can be considered to have small 

5.7.4.3.6 Acidic Deposition-Emissions of sulfur and nitrogen compounds and, to a 

lesser extent, other pollutants, including volatile organic compounds, contribute to a phe
acidic deposition.  Under Alternative D (Maximum Treatment, Storage, and Disposal), emissi
compounds from proposed projects could reach levels of up to 95,700 kilograms (100 tons) p
emissions of nitrogen compounds could reach almost 2 million kilograms (about 2,100 tons) 
However, these emission rates are likely overstated, because controls would be incorporate
projects to meet the Best Available Control Technology requirements of State and Federal r
Nevertheless, emissions of these levels are not expected to contribute significantly to ac
precipitation in the region, nor will they have effects over greater distances, such as ma
associated with large utility power plants. 

5.7.4.3.7 Global Warming-Emissions of carbon dioxide, methane, nitrous oxides, and 

chlorofluorocarbons (commonly known as greenhouse gases) are associated with potential for
global warming.  Project alternatives would result in emissions of greenhouse gases throug
of fossil fuels (carbon dioxide and methane) and management of certain waste streams that 
amounts of chlorofluorocarbons.  New or increased use of chlorofluorocarbons is not propos
currently no requirements that limit emissions of carbon dioxide or methane from the sourc



project alternatives.  In terms of the global emission of these gases, emissions associate
implementation of these alternatives are exceedingly small and would not have any detectab

5.7.5 Air Resource Impacts from Alternatives Due to Mobile Sources 

      The ambient air quality impacts at offsite receptor locations due to the INEL bus fl
INEL fleet light- and heavy-duty vehicles, privately owned vehicles, and heavy-duty commer
servicing the INEL site facilities have been predicted.  For the most part, alternatives w
increases in employment, which can be absorbed by the existing bus fleet.  Alternatives wo
minor increase in service vehicles and employee vehicles, especially during construction a
cumulative impacts (in other words, baseline plus alternative impacts) are predicted to oc
Main Gate.  These maximum impacts would be just a few (approximately 5 to 30) percent of a
standards and are due almost entirely to existing traffic conditions.  The alternatives ar
or very little impact on traffic volume at the INEL site and provide only a small increase
air quality impacts.  

5.7.6 Air Resource Impacts from Alternatives Due to Construction 

      Construction activities would occur intermittently throughout the period of implemen
primary impact related to construction activities would be the generation of fugitive dust
respirable particulate matter.  While dust generation would be mitigated by the applicatio
high levels of particulates could still occur in localized areas.  Emissions of other crit
construction-related combustion equipment may also result in impacts to air quality.  Impa
assessed, taking into account the proposed construction schedule, in order to estimate max
The impacts reported below are for the highest single year over the period 1995 through 20
      For any of the alternatives, annual average concentrations of particulate matter (bo
total particulates) would not exceed one and three percent of the applicable standard at t
site boundary and public road locations, respectively.  Over shorter periods (24-hour aver
respirable and total particulate levels would be one percent or less of the standards at t
However, it is typical of major construction activities to intermittently produce relative
fugitive dust in the vicinity of the activity.  For each of the alternatives assessed, the
associated facilities is estimated to result in short-term, localized levels of particulat
applicable standards. 
      The maximum 24-hour levels of particulate matter at the highest predicted public roa
would be approximately the same for Alternatives A (No Action), B (Ten-Year Plan), and C (
Treatment, Storage, and Disposal).  These are 210 micrograms per cubic meter for respirabl
330 micrograms per cubic meter for total suspended particulates.  These values exceed the 
primary air quality standards of 150 micrograms per cubic meter for respirable particulate
primary standard of 260 micrograms per cubic meter for total suspended particulates.  For 
(Maximum Treatment, Storage, and Disposal), the maximum impacts are estimated at 390 micro
cubic meter for respirable particulates and 610 micrograms per cubic meter for total suspe
      All levels of other criteria pollutants are predicted to be a small fraction of appl
Alternative D (Maximum Treatment, Storage, and Disposal), carbon monoxide levels are not e
exceed three and eight percent of the standards at the INEL site boundary and public road 
respectively.  All other criteria pollutant levels are one percent or less of applicable s
boundary locations and three percent or less of the standards at public roads.  Impacts fr
are slightly less. 

5.8 Water Resources 

      This section discusses potential environmental consequences to water resources insid
the INEL site boundaries under each of the four environmental restoration and waste manage
during the implementation period (1995 to 2005) and beyond.  Because conclusions on future
fate and transport are based in part on past contamination and existing plume migration, c
of contaminant transport has been done through 2035.  Modeling beyond the implementation p
assurance to the conclusions reached.   
      Each alternative was evaluated with respect to its impacts on water quality (both su
subsurface water) and water use.  Computer modeling of vadose zone and saturated zone cont
transport shows that existing plumes would not greatly affect the regional groundwater qua
contaminants would migrate offsite in concentrations above U.S. Environmental Protection A
water standards.  Additional technical details on assessment methods, assumptions, and res
in Appendix F, Section F-2, Geology and Water. 



5.8.1 Methodology 

      The methodology used to assess the impacts to water resources from treatment, storag
practices and environmental restoration activities identified under the alternatives was t
studies and technical information with computer modeling to evaluate aquifer contaminant t
predict future trends in water quality during the implementation period.  The steps involv
modeling were (a) a literature review to determine the source terms, (b) a determination o
contours, (c) an evaluation of the subsurface geology, (d) the development of a conceptual
selection of appropriate codes, (f) a calibration of the codes, (g) a computer simulation 
purposes, and (h) a parameter sensitivity analysis.  The assessment includes an evaluation
volumes of liquid effluent discharges and airborne releases, associated waste management p
subsequent effect on water resources.   
      The primary assumption used to evaluate consequences to water resources under any of
alternatives was that no future intentional discharge of radioactive liquid effluents to t
natural water resources would occur exceeding the standards established in DOE Order 5400.
Protection of the Public and the Environment" (DOE 1993).  Environmental restoration and w
management projects proposed under the alternatives have been reviewed to identify potenti
and water usage.  No project would intentionally discharge radioactive liquid effluents to
rather would use other technologies, such as waste evaporators or lined evaporation basins
radioactive discharges directly to the Snake River Plain Aquifer from existing operations.
of radioactive waste was discontinued in 1985.  Some trace quantities of radioactive disch
zone still exist via infiltration ponds; however, samples collected from these discharges 
radionuclide concentrations are below the U.S. Environmental Protection Agency Primary Dri
Standards (Bennett 1994).  Efforts are being made to eliminate sources by implementing sys
upgrades or repairs, as applicable.  Liquid effluent discharges from INEL site activities 
subsurface via infiltration ponds are monitored for the presence of radioactive and chemic
determined suitable for land disposal, as required under applicable Federal and State regu
1993).   
      Any liquid effluents from spent nuclear fuel facilities proposed under the alternati
contained in tanks, sumps, or lined evaporation basins; and, under normal operating condit
discharges to the soil or directly to the aquifer would not occur.  Some existing storage 
leakage.  However, these pools are being phased out during the implementation period.   
      Analysis was performed to determine the consequences from a hypothetical leak at a n
nuclear fuel storage facility proposed for construction under the alternatives (Arnett 199
would be similar in design to the Fluorinel and Storage Facility at the Idaho Chemical Pro
type of facility would be built using state-of-the-art technologies, including leak detect
monitoring equipment.  Monitoring and surveillance are performed daily and weekly.  The an
leakage to the environment of 1.9 y 10-2 cubic meters (5 gallons) per day left undetected 
volume is more than that which would be detected with monitoring equipment and surveillanc
and analysis is for comparison purposes only and should not be construed as a planned or o
      Based on the bounding accident scenario for high-level waste tank failure, the impac
resources are expected to be negligible from this leakage rate (see Section 5.14, Facility
release of hazardous or radioactive materials as a result of accidents is discussed in Sec
of this EIS. 
      Constant process monitoring and mass-balance and design to current standards, includ
wall confinement of all vessels and piping, would be included in design and operating stan
limit potential operational releases from a new spent nuclear fuel processing facility to 
operational releases postulated would result from degraded equipment.  Design data for a p
nuclear fuel processing facility have not evolved sufficiently to allow for detailed analy
operational releases to groundwater. 

5.8.2 Water Resource Impacts from Alternative A (No Action) 

      Under Alternative A (No Action), environmental restoration and waste management faci
including existing spent fuel-related facilities, would continue, but under the assumption
discharge of hazardous or radioactive wastes to the vadose zone, as specified under Federa
regulations.  The evaluation of water resources consequences for Alternative A involves lo
from past activities and predicting what might occur in the future. 
       

5.8.2.1 Surface Water. 

No direct impacts would result to the Big and Little Lost Rivers and 



Birch Creek from continuation of existing activities and normal operations at the INEL sit
effluent discharges (with the exception of cooling water and storm water) are not directly
natural surface water bodies.  Commingling of operational liquid effluents with storm wate
separating process water from storm water and directing process water to onsite treatment 
systems.  As of 1993, any previous detections of contaminants in water samples collected f
Little Lost Rivers and Birch Creek have not exceeded U.S. Environmental Protection Agency 
Drinking Water Standards (Mann 1994).  Wastewaters discharged via land disposal systems wo
monitored to ensure that any levels of contaminants present are suitable for land applicat
under Federal and State requirements [for example, DOE Order 5400.5, "Radiation Protection
and the Environment" (DOE 1993),  and State land application permit requirements].  Discha
wastewater discharges to the ground surface and percolation ponds are currently under deve
proposed to be finalized in 1995.  Additionally, release limits are currently being develo
negotiation as part of the State wastewater land application permit process. 
      The INEL site flood diversion system, which diverts flow from the Big Lost River to 
areas (along with associated dikes, culverts, and bridges constructed at the facilities) i
prevent flooding from the Big Lost River into facility areas.  Gates also control the rele
Playa 2 to Playa 3 (Bennett 1990).  However, in localized areas where the plain is very wi
water depths with low flow velocities could occur under maximum flood conditions combined 
hypothetical failure of Mackay Dam (Koslow and Van Haaften 1986). 
      The local basin snowmelt study [Appendix A of Koslow and Van Haaften (1986)] indicat
potential for flooding from heavy rains and snowmelt runoff at the INEL site facilities.  
combined rain and snowmelt occurring every 25 years was determined to produce approximatel
centimeters per day (2.74 inches per day) of available water.  This runoff could be divert
with properly installed culverts, channels, and the use of flood control basins. 
      Floodwaters outside the banks of the Big Lost River channel would spread and pond in
areas on the flood plain.  Pumping of these ponded waters to other settling basins away fr
reduce the impact of standing water. 
     

5.8.2.2 Subsurface Water. 

Under Alternative A (No Action), negligible impacts would result to 
subsurface water resources from potential future sources of contamination compared with so
previous practices (for example, deep well injection) that have been discontinued by DOE. 
the impacts to be negligible indicate the following: 
      -     Projects would not intentionally discharge radioactive liquid effluent to the 
            currently, there are no radioactive discharges directly to the Snake River Pla
            (Lehto 1993, DOE 1993) 
             
      -     Only contaminant concentrations below U.S. Environmental Protection Agency max
            contaminant levels and DOE derived concentration guides would migrate beyond t
            site boundary, resulting in negligible impact to the quality of groundwater le
            site (Arnett and Rohe 1993, Golder 1994) 
             
      -     Adverse effects to groundwater quality have occurred in localized areas within
            (that is, contaminant plumes), but downgradient groundwater monitoring results
            these plumes have not affected the regional quality of water (Golder 1994) and
            plumes are generally decreasing in size (Bishop 1993) 
             
      -     Computer modeling of vadose zone and saturated zone contaminant transport indi
            contaminant plumes with concentrations above the primary maximum contaminant l
            would continue to decrease at least through 2030 and the overall quality of th
            would be improving (Arnett and Rohe 1993) 
             
      -     Groundwater quality monitoring data by independent agencies show that improved
            management and disposal practices have resulted in the further reduction of co
            existing in water resources and improved water quality (Golder 1994) 
             
      -     Water use at the INEL site would have a minimal effect on the quality of water
            aquifer. 
             
The remainder of this section gives more details on the modeling, analyses, monitoring dat
information that supports the conclusion of negligible impacts to subsurface water resourc
      Modeling performed by Arnett and Rohe (1993, 1994) for predicting contaminant migrat



considered the following radionuclides:  tritium, iodine-129, and strontium-90.  These rad
considered because they appear to have had the greatest impact on the aquifer from previou
activities and are the main constituents within contaminant plumes.  These contaminants, a
(for example, cesium-137), are also present in the vadose zone in substantial quantities. 
Processing Plant and the Test Reactor Area were considered because they are the two larges
have contributed to the plumes in the aquifer.  Isolated radionuclide contamination has oc
facilities but has not been detected consistently in monitoring wells to constitute plumes
transport modeling was performed for the period from 1990 through 2035 (30 years beyond th
implementation period) or until the contaminant dropped below the U.S. Environmental Prote
maximum contaminant level in the aquifer (Arnett and Rohe 1993, 1994).   
      The vadose zone has a beneficial effect on consequences to water resources because i
contaminants from the regional aquifer by sorption and restricted migration pathways.  The
sediments and sedimentary interbeds sorb some radionuclides and allow them to decay within
zone.  Results of a simple vadose zone transport model are presented in Arnett and Rohe (1
incorporated into the aquifer transport model as input data.   
      A brief summary of the results will help illustrate what effects vadose zone transpo
the future.  Modeling was performed for potential transport of contaminants from the perch
beneath the deactivated radioactive waste pond at the Test Reactor Area and the perched wa
the percolation ponds at the Idaho Chemical Processing Plant.  In addition, discharge of e
waste pond was included in the model and treated as a continuing source at the Test Reacto
effluent discharges were assumed to continue at the Idaho Chemical Processing Plant.  In b
amount of water entering and exiting the perched water zones took a few years to reach a s
amount in equals amount out).  The amounts of tritium released from the vadose zone to the
increased from 1962 to the mid-1970s and decreased slightly from the mid-1970s to the pres
Reactor Area.  Discharges of tritium and iodine-129 at the Idaho Chemical Processing Plant
since 1984.  Assuming no new radioactive liquid effluent waste discharges, the code predic
areas that levels of iodine-129 and tritium would continue to migrate from the vadose zone
would decrease over time due to natural dispersion/dilution and radioactive decay.  By 201
water in the perched water zones beneath the Idaho Chemical Processing Plant percolation p
migrated to the aquifer and only very small quantities (1 y 10-4 curies per day) of the re
would continue to enter the aquifer after 2010.  The same results are predicted for the Te
perched zones but here discharges of effluents meeting the DOE standards would continue.  
water zones would remain and existing contaminants would continue to migrate into the aqui
quantities.   
      Strontium-90 is not predicted to migrate to the regional aquifer in significant quan
source because of retardation within the vadose zone.  Predictions in studies by Arnett an
the same as those of Robertson (1977).  Tritium was predicted to migrate from the vadose z
whereas strontium-90 would not migrate.   
      Predictions of groundwater modeling indicate that current plumes will continue to mi
concentrations within the plume would continue to decrease and decay with time.  By the ye
maximum concentrations of tritium would be reduced by one-half and fall below the current 
contaminant level.  By 2010, the maximum concentration in the plume is predicted to be abo
the maximum contaminant level.  Iodine-129 behaves similarly to tritium but has a much lon
The predicted plume does not have a large decrease in concentration by 2030, but it is not
offsite, except for very small concentrations less than 1 picocurie per liter (the maximum
The existing strontium-90 plume resulted from previous releases directly to the aquifer fr
Chemical Processing Plant disposal well.  (Routine injection well use was discontinued in 
transport modeling predict that by 2000, strontium-90 would decrease slightly in concentra
remain relatively stationary because of retardation.  By 2030, the highest levels of stron
plume would decrease in concentration to approximately one-half of the maximum contaminant
strontium-90.  By 2030, the plume front is predicted to migrate approximately one kilomete
beyond the 1990 position, far short of the INEL site boundary.  In summary, modeling resul
Rohe (1993) show that iodine-129 is the only radionuclide predicted to migrate past the IN
Iodine-129 concentrations are predicted at low concentrations below the maximum contaminan
dose would not exceed the nominal value of 4 millirem per year used to determine maximum c
levels for man-made beta-gamma activity.  
  
      Arnett and Rohe (1993) performed a study similar to Robertson (1974) to evaluate the
migration of tritium and strontium-90 through 2000.  The results by Robertson (1974) showe
could migrate southward and extend about 1 mile south of the INEL site boundary by 2000, b
below U.S. Environmental Protection Agency maximum contaminant levels.  Predictions for st
using estimates of contaminant releases to the aquifer for the period beyond 1972 indicate
miles south of the Idaho Chemical Processing Plant, but not offsite.  Results reported by 
(1993) are consistent for strontium-90, but not for tritium.  Most of the tritium differen
however, to estimated versus actual tritium discharges used for the 1971-1990 period, as a



unavailable to Robertson in 1974.  Results are consistent in the sense that neither predic
contamination in excess of maximum contaminant levels.  Field monitoring observations show
decreasing concentrations of tritium, iodine-129, and strontium-90 within the contaminant 
past seven years and are consistent with the prediction of continued decrease in plume con
      Organic contamination is a concern at Test Area North and the Radioactive Waste Mana
Complex.  Water sampling performed by the U.S. Geological Survey at the Radioactive Waste 
Complex after 1980 has shown that the perched water zones beneath the Subsurface Disposal 
some level of organic contamination; however, radionuclides have not been detected above t
detection limits (Cecil et al. 1991).  Contaminant migration modeling of volatile organic 
Dames & Moore (1993) shows a potential for the migration of carbon tetrachloride, trichlor
trichloroethane, and 1,1,1-trichloroethane, with peak concentrations to the aquifer occurr
modeling was performed under conservative conditions because the mitigation effects of a r
program were not incorporated.  Vapor vacuum extraction wells used to remove volatile orga
from the subsurface have been installed and tested at the Radioactive Waste Management Com
positive results (Sisson and Ellis 1990).  However, full-scale remediation efforts have no
the extraction system operational, volatile organic compounds would pose a negligible impa
groundwater or vadose zone. 
      Test Area North also has volatile organic compounds within the subsurface, resulting
disposal of organic-rich sludge into the Test Area North injection well (TSF-05).  Much of
removed from the well in 1990.  A modeling study was performed by Schafer-Perini (1993) to
potential for residual contaminant migration.  This study was based on two alternative ass
the residual sludge would consist of a constant infinite source or (b) that the amount of 
limited and free to migrate and act as a dissolved source.  Results under the two assumpti
the organics would be likely to migrate a minimum of 12 kilometers (7.5 miles) southward t
the model grid by 2024 and would continue to migrate southward at about 0.33 meters per da
day).  The difference in the assumptions is that concentrations would be higher under the 
everywhere in the plume.  The radionuclides were not affected by the choice of assumptions
not migrate very far and would never be in concentrations above the maximum contaminant le
90 would continue to have elevated concentrations but would not migrate more than 1 kilome
away from Test Area North.  Organics could pose a problem, but a planned remediation proje
and treat the groundwater to remove the source of contamination to the extent possible and
is exposed to groundwater contaminated above Federal drinking water standards.  Even if no
action were taken, the location of Test Area North relative to the regional aquifer system
unlikely that contamination would ever reach the INEL site boundary at concentrations appr
Environmental Protection Agency maximum contaminant levels. 
      A preliminary scoping risk assessment of radioactive waste disposal practices during
from 1952 to 1996 is currently being performed as part of a Comprehensive Environmental Re
Compensation, and Liability Act investigation.  Results of the preliminary risk assessment
contaminants would not reach the INEL site boundary exceeding Federal primary drinking wat
through 2005 (Loehr et al. 1994).   
      A radiological performance assessment was also conducted for low-level waste buried 
Radioactive Waste Management Complex from 1984 through present operations and projected to
disposed through 2020 (Maheras et al. 1994).  The results of the assessment indicate that 
pathway exposure occurring by 2060 at the INEL site boundary would be less than 0.60 milli
(Maheras et al. 1994).  No significant impacts are expected to occur within the implementa
EIS 
      Other facilities at the INEL site contain some levels of contamination above maximum
levels (for example, chromium at Test Reactor Area), but the contaminants are isolated to 
areas and do not occur consistently in monitoring wells.  Radionuclides of chromium-51, ce
cobalt-60 have also been detected above maximum contaminant levels in isolated areas, but 
sorbed in the soil or subsurface sediments and would not migrate to the saturated zone.  T
of contamination impact the local ground and vadose water near the INEL site facilities bu
threat to the regional aquifer system. 
  
      Although no contamination of the aquifer can be attributed to air emissions, precipi
an effect of flushing contaminants that have settled to the ground out of air emissions do
zone.  Any subsequent effect to the aquifer would be negligible for the following reasons:
      -     Because the annual precipitation is 22 centimeters (8.62 inches) per year and 
            rate is 125 centimeters (49.0 inches) per year, very little of the precipitati
            aquifer during the summer and fall.  Increased filtration would occur after th
            during the spring.  However, the amount of water reaching the aquifer would st
            Robertson et al. (1974) estimates that overall only 15 percent of the annual p
            would recharge the aquifer.  
             
      -     The vadose zone ranges from approximately 61 meters (200 feet) to 270 meters (



            and has a large capacity for sorbing contaminants (Cecil et al. 1992).  Theref
            isotopes that have short half-lives, most of the radioactivity may decay befor
            through the vadose zone. 
             
      -     The wide area distribution of radionuclides resulting from atmospheric dispers
            precipitation would result in concentrations of contaminants in precipitation 
            maximum contaminant levels at land surface. 
             
      -     Under highly unsaturated conditions with low moisture content in the vadose zo
            migration is very slow and would require several decades to reach the aquifer,
            radioactive decay. 
             
      The increased consumption of water from the Snake River Plain Aquifer under Alternat
Action) would be 106,900 cubic meters (28.2 million gallons) per year above average annual
(Hendrickson 1995).  Of this total, 99,000 cubic meters (26 million gallons) would be asso
Remediation of Groundwater Contamination Project.  Since total consumption of water at the
averages 7.36 million cubic meters (1.94 billion gallons) per year, the increased use repr
increase above the average annual consumption.  This increase would have a negligible impa
River Plain Aquifer.  Given that 1.77 billion cubic meters (470 billion gallons) (Robertso
water flow under the INEL site each year, the total volume of water consumed under this al
only be 0.42 percent of that passing under the site.  The total consumption of water under
much less than the INEL site's consumptive use water right of 43 million cubic meters (11.
per year. 

5.8.3 Water Resource Impacts from Alternative B (Ten-Year Plan) 

      Impacts to water resources would essentially be the same for Alternative B (Ten-Year
Alternative A (No Action) except for water consumption.   Water consumption under Alternat
the greatest of any alternative through the implementation period (2005).  The increased c
estimated at 298,600 cubic meters (79 million gallons), which represents an increase of 4.
average annual consumption (Hendrickson 1995).  Most of this increase would be associated 
Immobilization Facility and the Idaho Waste Processing Facility.  The total increase in wa
a negligible impact on the quantity of water in the Snake River Plain Aquifer.  Given that
meters (470 billion gallons) (Robertson et al. 1974) of water flow under the INEL site eac
volume of water consumed under this alternative would only be 0.43 percent of that passing
site. 
      Continued shipments of spent nuclear fuel would not affect the quality of water reso
is stored in contained storage pools or above-grade and below-grade dry storage containers
the environment.  Additional activities under Alternative B would not discharge liquid eff
subsurface above levels suitable for land application; therefore, any impacts would be neg

5.8.4 Water Resource Impacts from Alternative C (Minimum Treatment, Storage and 

Disposal) 
      Impacts to surface and subsurface water would be the same for Alternative C (Minimum
Storage, and Disposal) as for Alternatives A (No Action) and B (Ten-Year Plan), with the e
consumption.  Less water would be used than for either Alternatives B (Ten-Year Plan) or D
Treatment, Storage, and Disposal).  A total of 158,600 cubic meters (41.9 million gallons)
consumed above average annual water consumption, representing an increase of 2.1 percent (
1995).  Most of this increase would be associated with the Waste Immobilization Facility. 
billion cubic meters (470 billion gallons) (Robertson et al. 1974) of water flow under the
the total volume of water consumed under this alternative would only be 0.42 percent of th
the site.  The effects on the quantity of water in the aquifer would be negligible. 
      The impacts to the saturated zone, vadose zone, and surface water would be negligibl
effluents would not be discharged to the surface or subsurface above levels suitable for l
Other wastewater disposal methods that could degrade groundwater beyond designated benefic
controlled by Federal and State regulations. 

5.8.5 Water Resource Impacts from Alternative D (Maximum Treatment, Storage and 

Disposal) 
      Impacts to water resources would be the same for Alternative D (Maximum Treatment, S
Disposal) as for Alternatives A (No Action), B (Ten-Year Plan), and C (Minimum Treatment, 



Disposal) with the exception of water consumption.  Alternative D represents the second la
water consumed of all the alternatives-254,000 cubic meters (67.0 million gallons) through
(Hendrickson 1995).  The increased water usage represents only a 3.4 percent increase abov
water consumption and is negligible when compared with volume of water in the aquifer.  Mo
increase would be associated with the Waste Immobilization Facility and the Spent Fuel Pro
Given that 1.77 billion cubic meters (470 billion gallons) (Robertson et al. 1974) of wate
INEL site each year, the total volume of water consumed under this alternative would only 
that passing under the site. 
      The impacts to the saturated zone, vadose zone, and surface water would be negligibl
effluents would not be discharged to the surface or subsurface above levels suitable for l
Other wastewater disposal methods that could degrade groundwater beyond designated benefic
controlled by Federal and State regulations. 

5.9 Ecology 

      This Section discusses the potential effects of the four environmental restoration a
management alternatives on ecology at the INEL site and the surrounding area. Technical su
this section is provided in Rope et al. (1993). Effects from the alternatives are tabulate
section for ease of comparison. 

5.9.1 Methodology 

      Potential effects on biological resources from each alternative were qualitatively a
The potentially affected areas (sites and facilities to be used, constructed, or remediate
Surrounding habitat where effluents, emissions, light, or noise may be present) were ident
Chapter 3, Alternatives, Appendix C, Information Supporting the Alternatives, and Section 
Ecological Resources. Biological attributes found or that may be found on the site were id
and characteristics were discussed in Section 4.9, Ecology. 
      The assessment of potential effects is based on an evaluation of the location of act
relation to the location of the biological attributes. Information about the potential eff
developed from studies evaluating effects from similar types of activities on biota simila
found at the INEL site. Also, the potential effects associated with Alternative A (No Acti
the basis of comparison for the other alternatives. 
      Disturbance of various types (for example, earthmoving and noise) would constitute t
primary source of impacts such as loss of productivity, displacement of individuals, and h
fragmentation. Table 5.9-1 summarizes land disturbance associated with general activities 
alternative. 

5.9.2 Ecological Impacts from Alternative A (No Action) 

      A variety of general activities would occur under Alternative A (No Action) that may
biological resources. Sources of disturbance that may affect ecological resources include 
change of habitat from construction of new facilities; mortality from land clearing or fac
operations; mortality from vehicular traffic; human presence; noise; night lights; and exp
 
Table 5.9-1. Acres disturbed by alternative from proposed projects to manage or conduct wa
radionuclides and hazardous contaminants and wastes. A potential beneficial effect from th
activities would be revegetation of disturbed areas once any remediation activities are co
      Approximately 16 hectares (40 acres) would be disturbed under Alternative A (No 
Action)-2 hectares (S acres) of undisturbed habitat and 14 hectares (35 acres) of previous
habitat. All but 0.8 hectares (2 acres) of the 2 hectares (S acres) of previously undistur
would be within the fence lines or boundaries of existing facilities and currently disturb
14 hectares (35 acres) of previously disturbed habitat would be within the boundaries of e
facilities. The projects with the largest land disturbance under Alternative A would be th
Transuranic Storage Area Enclosure and Storage Project, the Auxiliary Reactor Area (ARA)-I
Decontamination and Decommissioning Project, and the Pit 9 Retrieval Project. These projec
described in Appendix C, Information Supporting the Alternatives. 
      The potential short-term effects of the disturbance of the 2 hectares (5 acres) of p
undisturbed habitat would include a loss of plant productivity, localized loss of biodiver
displacement of animals occupying the areas, and direct mortality of less mobile species (
nesting birds) and species using burrows. The plant productivity and localized biodiversit
be the result of the loss of species common to the shrub-steppe vegetation that covers ove



of the INEL site. The majority of animal species that would be displaced include insects, 
and small mammals. Displaced/dispersing animals tend to have low survivorship (Emlen 1984,
Ralls et al. 1986), especially if surrounding areas are at or near carrying capacity. Dire
the previously listed animals plus nesting birds and their nests may occur during land dis
activities. An additional potential effect would be the establishment of Russian thistle a
which are non-native annual species. These species, less desirable than native species, at
establish in undisturbed native vegetation and competitively exclude less vigorous native 
are important food or cover sources for insects, small mammals, and birds. 
      The potential short-term effects of the disturbance of the 14 hectares (35 acres) of
disturbed habitat would be similar to the effects discussed for the 2 hectares (5 acres) o
undisturbed habitat with the exception that biodiversity loss, plant productivity loss, an
displacement, and animal mortality would be less. This is because previously disturbed hab
less diverse, primarily dominated by landscaped vegetation (such as lawns), Russian thistl
cheatgrass, or non-native, perennial crested wheatgrass. These vegetation types are less d
provide less cover and food for animals compared with undisturbed native vegetation. 
      Other potential short-term effects include increased traffic noise, human presence, 
removal of contaminated ponds, and deposition of radionuclide air emissions from waste tre
and remediation operations (see Section 5.9.2.3 for discussion of potential effects). Pote
mortality associated with increased vehicle traffic would be small because the increased n
trips and miles anticipated under Alternative A (No Action) would be similar (a maximum in
two per day) to the current traffic levels. Potential mortality associated with increased 
would be the smallest for this alternative because it involves the smallest number of ship
train. Train collisions with wildlife can involve individuals or large numbers of animals 
the tendency of large game animals to bed down on the tracks in winters with high snow 
accumulation. No, or limited, effects to plants and animals are anticipated from human pre
noise, or night lights. About eight new generators would be used during the day and lights
used at night on seven projects. All generators and noise sources (both night and day) wou
noise levels similar to existing sources. Also, all activities would be within or immediat
to existing activities that have existing night lights, noise, human presence, and air emi
Therefore, exposure of animal populations near facilities to these disturbances and result
would increase slightly under Alternative A. In addition, species using areas near existin
(hawks, songbirds, small mammals, elk, and pronghorn) demonstrate tolerance to human prese
and activities. Night lights may serve as an attractant to insects and, thus, to nocturnal
such as bats. Conversely, some nocturnal small mammal species may alter activity periods o
displaced from areas adjacent to night lights. This effect may alter success of hunting by
predators such as owls. Ponds and lagoons that are removed may reduce availability of drin
water or food sources for bats, birds, rodents, and small mammals. However, removal of the
ponds would reduce the likelihood of exposure to contaminants. 
      Long-term effects of construction and operation would include loss of plant and anim
productivity on the 16 hectares (40 acres) occupied by facilities, attraction or avoidance
and effects to habitat immediately surrounding facilities. These potential long4erm effect
surrounding facilities would be from noise, human presence, night lights, and deposition o
emissions from operations. With the exception of air emissions, effects associated with th
disturbance would be localized to areas immediately surrounding the new activities and pro
would affect biota in the same manner as described for potential short-term effects. 

5.9.2.1 Protected, Candidate, and Sensitive Species. 

It is not likely that Federal 
protected and candidate species and State and agency sensitive species would be affected u
Alternative A (No Action). Preactivity surveys would be conducted on areas before initiati
projects to ensure that impacts to protected species would not occur and that appropriate 
would be implemented as needed (see Section 5.19, Mitigation). 

5.9.2.2 Wetlands. 

Wetlands and aquatic resources likely would not be affected under 
Alternative A (No Action). Based on recent surveys (Hampton et al. 1995), no jurisdictiona
wetlands are known to exist on or near any of the facilities. However, an area north of th
Reactor Area is being evaluated as a potential jurisdictional wetland. See Section 5.19, M
for additional steps to ensure that no adverse effects would occur to jurisdictional wetla

5.9.2.3 Radloecology. 



Under Alternative A (No Action), biota would continue to be 
exposed to radionuclides and contaminants in water and soil that would not be treated, rem
remediated. This exposure would continue beyond the year 2035. In addition, short-term exp
may increase because of contaminant resuspension during soil removal and treatment (for ex
stripper, bioremediation) operations. However, soil removal and treatment operations would
long-term contaminant exposure levels for biota in some locations of the INEL site. Contam
areas at the site are small, relative to the INEL as a whole, and are not increasing in si
contamination levels (Morris 1993a, b). As discussed in Section 4.9, Ecology, observable e
individual small animals have been noted at small isolated areas on the INEL site; however
on population were observed. Therefore, effects to populations are not likely under Altern
(No Action). 
      With respect to Federal endangered and candidate species, it is unlikely that the ba
peregrine falcon, northern goshawk, burrowing owl, ferruginous hawk, long-billed curlew, a
pygmy rabbit are consuming harmful concentrations of radiological contaminants through fee
This is because these species rarely use areas near exposed contaminants. It is unknown wh
individuals of the other candidate species (Townsend's western big-eared bat, long-eared m
small-footed myotis) use contaminated areas for a sufficiently long time or consume a suff
amount of prey to receive radiation doses that would have a measurable effect on the indiv
survey of these species is underway at the INEL site. Removal of contaminated ponds and la
would have a beneficial effect of further minimizing the potential for Townsend's big-eare
exposed to contaminants. 

5.9.3 Ecological Impacts from Alternative B (Ten-Year Plan) 

      Generally, potential nonradiological and radiological effects to biota from Alternat
Year Plan) are similar in nature, but larger in scale, to those described under Alternativ
Action). About 333 hectares (823 acres) would be disturbed under Alternative B, 233 hectar
(577 acres) of undisturbed habitat and 100 hectares (246 acres) of previously disturbed ha
minimize the potential short-term effects of the disturbances described above, about 94 he
(232 acres) of the 333 hectares (823 acres) to be disturbed would be revegetated. Conseque
would be a long-term net loss of 239 hectares (591 acres). The majority of the long-term a
loss would be from the construction and operation of a new facility (either the Private Se
Alpha-Contaminated Mixed Low-Level Waste Treatment Facility or the Idaho Waste Processing
Facility) several kilometers from existing facilities and the expansion of the landfill. E
new facilities would encompass about 81 hectares (200 acres), while the landfill expansion
encompass about 113 hectares (280 acres). 
      When possible, revegetation would be accomplished using native perennial grasses and
Plant productivity and diversity on revegetated areas that were part of the 64 hectares 
(158 acres) of previously disturbed habitat probably would become more productive and dive
compared with the preexisting habitat. Previously undisturbed habitat that would be revege
probably would not provide cover, food, or biodiversity similar to undisturbed habitats du
first three to five years after seeding. Cover probably would be similar to undisturbed ve
about five years after reseeding. Composition of plant species (and, therefore, diversity 
food supplies) would continue to be lower compared with undisturbed habitat ten years afte
reseeding. This is because slower growing seeded species such as some shrub species and le
competitive forb species require more time to become established. In addition, many specie
undisturbed areas would not be part of the seed mixture because commercial seed is not ava
      Over a longer period, diversity and animal food supplies may more closely approximat
native vegetation. Animal species probably would reestablish in reseeded areas as vegetati
occurred. Animal species preferring open areas and using annual plants would be the first 
reestablish in revegetated areas. As seeded species became productive, species requiring g
cover or perennial grasses and shrubs would begin to use the areas. Similar to the vegetat
community, the reestablished animal communities may remain less diverse than undisturbed a
communities. In addition, revegetation of the 94 hectares (232 acres) would limit the abil
Russian thistle, cheatgrass, and other less desirable species to establish or dominate veg
communities. 
      An additional potential effect that may be a result of Alternative B (Ten-Year Plan)
not be associated with Alternative A (No Action) would be habitat fragmentation resulting 
construction and operation of the two facilities outside of existing facilities (see above
Fragmentation probably would alter the movement of individual mobile species such as prong
elk in, and through, the area. Effects of fragmentation from the proposed facilities proba
not eliminate or severely restrict movements of animals. Historical data show that elk and
continue to use and move through areas immediately adjacent to developed areas similar to 
proposed facilities (Rope et al. 1993). Also, habitat adjacent to new facilities may be av



species because of human presence, night lighting, or noise. After construction is complet
additional habitat disturbance would not occur and human activity and presence would be mi
surrounding undisturbed habitat. 
      Potential mortality associated with vehicular traffic would be similar to Alternativ
more trucks per day compared with Alternative A). The number of rail shipments per day for
alternative could be up to 6 times that for Alternative A (assuming 100 percent rail trans
increasing the likelihood of train/wildlife collisions. 
      Other sources of potential effects would include the addition of about 20 temporary 
7 permanent generators during the day, 24 night lights, and the addition of 2 artificial s
sources. These additions (with the exception of two generators and two night lights) would
the boundaries of existing facilities where similar facilities are present. The ponds woul
and have no vegetation surrounding them to minimize access and to make them less attractiv
wildlife. 

5.9.3.1 Protected, Candidate, and Sensitive Species. 

Implementation of Alternative B 
(Ten-Year Plan) likely would not affect protected, candidate, or sensitive species. Propos
for the new two, 81-hectare (200-acre) area facilities would not affect protected, candida
sensitive species. As discussed in Section 5.9.2.1, locations of existing facilities do no
species. However, Preactivity surveys would be conducted before construction to identify a
protected or sensitive resources in the specific areas proposed for the facilities. Mitiga
relocating the facilities, would be considered and Implemented as needed based on the find
surveys and appropriate consultation with the U.S. Fish and Wildlife Service. 

5.9.3.2 Wetlands. 

Potential wetlands and aquatic resources would not be affected under 
Alternative B (Ten-Year Plan). Currently, no Juflsdictional wetlands are known to exist on
any of the facilities. However, an area north of the Test Reactor Area is being evaluated 
potential Jurisdictional wetland. Projects that would disturb habitat (especially outside 
boundaries) would be evaluated to determine if Jurisdictional wetlands are present. Activi
be modified to avoid affecting any identified wetlands. If avoidance is not possible, DOE 
consult with the U.S. Corps of Engineers to obtain permits and develop any needed mitigati
(for example, construction of new wetlands, enhancement of existing wetlands). 

5.9.3.3 Radioecology. 

During the remediation period, potential radionuclide exposure and 
uptake by plants and animals in and near affected areas may increase compared with current
and uptake. Potential long-term exposure and uptake would be lower compared with Alternati
(No Action) as additional sites and facilities are remediated. A positive efl~ct of Altern
Year Plan) would be that radionuclide uptake and accumulation by animals and plants would 
toward background levels after cleanup activities have taken place. Biotic populations and
communities exposed to current radionuclide levels do not appear to be different in abunda
species composition compared with populations in similar nearby habitat that are not expos
elevated radionuclides (Morris 1993b). 

5.9.4 Ecological Impacts from Alternative C (Minimum Treatment, Storage, and DiSposal) 

      Effects to biological resources would be similar to those described under Alternativ
(Ten-Year Plan); however, the scale of impact would be lower (see Section 5.9.3). About 
144 hectares (355 acres) would be diSturbed under Alternative C (Minimum Treatment, Storag
Disposal), 49 hectares (122 acres) of previously undisturbed habitat and 94 hectares (233 
previously disturbed habitat. About 94 hectares (232 acres) would be revegetated under thi
alternative. Consequently, there would be a long-term net loss of 50 hectares (123 acres).
new artificial water sources would be created, fewer than twenty new night lights would be
and three temporary and two permanent generators would be operated during the day. The pro
with the largest land disturbance under Alternative C would be the Industrial/Commercial L
Expansion Project. This project is described in Appendix C, Information Supporting the Alt
      Potential mortality associated with vehicular traffic would be similar to Alternativ
(four more trucks per day compared with Alternative A). The number of yearly train shipmen



Alternative C (assuming 100 percent rail transport) could be as much as 6 times that for 
Alternative A, thereby increasing the likelihood of train/wildlife collisions. 

5.9.5 Ecological Impacts from Alternative D (Maximum Treatment, Storage, and Disposal) 

      Effects to biological resources including protected species and wetlands would be si
those described under Alternative B (Ten-Year Plan), but larger in scale because of the in
area disturbed. About 542 hectares (1,339 acres) of land would be disturbed under Alternat
(Maximum Treatment, Storage, and Disposal), 430 hectares (1,062 acres) of undisturbed habi
112 hectares (277 acres) of previously disturbed habitat. To minimize the potential short-
of the disturbance described above, about 94 hectares (232 acres) of the 542 hectares (1,3
be disturbed would be revegetated. Consequently, there would be a long-term net loss of 
448 hectares (1,107 acres). The majority of the long-term loss of the 448 hectares (1,107 
would be from construction and operation of either the Private Sector Alpha-Contaminated M
Low-Level Waste Treatment Facility or the Idaho Waste Processing Facility and the Mixed 
Low-Level Waste Treatment and Disposal facilities, all three to be located several kilomet
existing facilities. Additional acres to be disturbed are primarily associated with the ex
gravel pits [about 40 hectares (100 acres)] and the expansion of the landfill [about 113 h
(280 acres)]. Alternative D has the largest increase in both vehicular and rail shipment. 
20 more trucks per day (assuming no transport by rail) as compared with Alternative A coul
expected, resulting in a slightly higher potential wildlife mortality to individuals from 
trucks. Rail shipments could increase by a maximum of 12 times (assuming 100 percent train
transport) over Alternative A, increasing the likelihood of train/wildlife collisions for 
and large numbers of animals potentially bedded down on the tracks. The number and type of
effects would be similar to those described in Alternative B (Ten-Year Pian) except air em
would be greater. Mitigations would be used as needed (see Section 5.19, Mitigation). 

5.10 Noise 

      This section discusses the potential effects of the four environmental restoration a
management alternatives on noise at the INEL site and in the surrounding area. 

5.10.1 Methodology 

      As discussed in Section 4.10, noises generated on the INEL site do not propagate off
that impact the general population.  Therefore, INEL noise impacts for each alternative co
generated during the transportation of personnel and materials to and from the site and wi
communities.  These noises are largely a function of the size of the workforce.  The INEL 
workforce is expected to decrease from the 8,620 job level in 1995 for all alternatives an
the year 2004 (see Section 5.3, Socioeconomics).  Approximately one-half of the total work
at the INEL site and one-half is stationed in facilities in Idaho Falls.  The increase in 
construction workers during some years for Alternatives B (Ten-Year Plan) and D (Maximum T
Storage, and Disposal) were not considered relevant to noise impacts, since these workers 
private vehicles to and from work, and, as mentioned in Section 4.10, buses are the primar
roadway noise.    
       Roadway, aircraft, and railroad noises have been considered.  The roadway noises co
noises caused by busing personnel to and from site work stations and transporting waste an
fuel by truck. 

5.10.2 Noise Impacts from Alternatives 

      Because the operations workforce stationed at the INEL site is expected to be less t
for all years for all alternatives, the overall noise level resulting from site transporta
be generally lower than the baseline.  The lower noise level would probably not be detecta
individual in most cases.  Because there is no evidence of substantial resistance to curre
is no anticipated impact on noise due to personnel transportation.  The number of trucks c
spent nuclear fuel under any alternative is expected to be, at most, a few per day (see Se
and Transportation).  These trucks would be virtually undetectable from a noise perspectiv
would not represent an environmental impact compared with the several hundred buses (about
that travel to and from the INEL each day. 
      With regard to aircraft noises, the modest changes in the workforce for each alterna
insufficient to change the combined number of aircraft landings in the Idaho Falls and Poc



Likewise, regional freight trains would not be expected to increase or decrease in number 
alternative.  Rail shipments of spent nuclear fuel, regardless of alternative, are a small
traffic on the Mackay Branch of the Union Pacific System that traverses the INEL site and 
via the Scoville spur. 
      In summary, no environmental impact due to noise is expected from any of the alterna
considered. 
                       
                         

5.11 Traffic and Transportation 

       Environmental restoration and waste management activities included in the scope of 
Environmental Impact Statement involve the transportation of hazardous and radioactive mat
within the boundaries of the INEL (onsite) and on highways and rail systems outside the bo
of the INEL (offsite). Hazardous materials include commercial chemical products and hazard
wastes that are nonradioactive and are regulated and controlled based on their chemical to
main categories of radioactive materials are associated with environmental restoration and
management activities: spent nuclear fuel, transuranic wastes, mixed low-level wastes, and
wastes. High-level wastes are stored at the INEL, but shipments of high-level wastes are n
within the timeframe of this EIS. 
       This section summarizes the methods of analysis, potential impacts, and mitigative 
related to transportation of these materials under normal (incident-free) and accident con
impacts are presented by alternative and include doses and health effects. Impacts of tran
on wildlife are discussed in Section 5.9, Ecology, of this EIS. 

5.11.1 Methodology 

       The effects discussed in this Section are presented for the entire shipping campaig
 
years for waste and 40 years for spent nuclear fuel. Because the shipment schedule for spe
fuel is not known, it is not possible to isolate the impacts for the period 1995 through 2
However, the impacts over 40 years would bound the potential impacts over 10 years for eac
alternative. 
       This Section summarizes the methods of analysis used in determining the environment
consequences of transporting these materials under normal (incident-free) and accident con

5.11.1.1 Methodology for Incident-Free Transportation. 

Radiological impacts were 
determined for two groups of people during normal, incident-free transportation: (a) crewm
(b) general population. For truck shipments, the crewmen were the drivers of the shipment.
shipments, the crewmen were workers in close proximity to the shipping containers during t
inspection or classification of railcars. The general population was persons within 2,625 
(800 meters) of the transport link (off-link), persons sharing the transport link (on-link
at stops. Off-link doses, on-link doses, and doses at stops were evaluated for offsite shi
Because the general population does not reside on the INEL and the INEL facilities are loc
from major roads, no off-link doses or doses at stops were calculated for onsite shipments
on-link doses were evaluated for onsite shipments because the general population does have
the majority of the roads on the INEL. Radiological impacts were calculated using the RADT
computer code (Neuhauser and Kanipe 1992) and the RISKIND computer code (Yuan et al. 1993)
       Each category of material to be transported was assigned a dose rate based on its r
characteristics, and all shipments were made by exclusive use vehicle. Remote-handled tran
waste and remote-handled low-level waste were assigned a dose rate of 5 millirem per hour 
feet (1 meter) from the shipping container (DOE 1990); contact-handled transuranic waste a
contact-handled low-level waste were assigned a dose rate of 1 millirem per hour at 3.28 f
(1 meter) from the shipping container (DOE 1990); and spent nuclear fuel was assigned a do
14 millirem per hour at 3.28 feet (1 meter) from the shipping container. A dose rate of 14
per hour at 3.28 feet (1 meter) from the shipping container yielded a dose rate of 10 mill
hour at 6.56 feet (2 meters) from the edge of the transport vehicle, the regulatory limit 
exclusive use vehicle (Madsen et al. 1986). A dose rate of 1 millirem per hour at 3.28 fee
was used for naval-type spent nuclear fuel shipments, which was based on measured dose rat
previous naval spent nuclear fuel shipments. 
       The calculation of the doses was based on the development of unit risk factors. Uni



factors provide an estimate of the dose to an exposure group from transporting one shipmen
radioactive material over a unit distance of travel in a given population density zone (ru
and urban). Unit risk factors have units of person-rem per kilometer and may be combined w
routing information, such as the shipment distances in various population density zones an
number of shipments, to determine the dose for a series of shipments between a given origi
destination. Using RADTRAN 4, unit risk factors were developed based on travel within rura
suburban, and urban population zones. Truck routes were determined using the HIGHWAY 
computer code (Johnson et al. 1993a), and train routes were determined using the INTERLINE
computer code (Johnson et al. 1993b). Table 5.11-1 contains the route data for waste shipm
Appendix I of Volume 1 of this EIS contains the route data for spent nuclear fuel. The rou
chosen to be representative and to conform to Department of Transportation routing practic
 
Table 5-11.1. Transportation distances between facilities for waste shipments. 
__________________________________________________________________________________________
                                                                Percent      Percent      
          Routes                                        Miles    rural      suburban      
__________________________________________________________________________________________
                                                   Truck routes  
__________________________________________________________________________________________
INEL    Rocky Flats, Golden, CO                         730.0    90.2          8.4        
INEL    Waste Isolation Pilot Plant,                   1396.0    90.5          8.3        
        Carlsbad, NM 
INEL    Engineering Technology Engineering              965.0    77.2         15.8        
        Center, Ventura County, CA 
INEL    Inhalation Toxicology Research Institute,      1121.0    22.7          9.7        
        Albuquerque, NM 
INEL    PANTEX, Amarillo, TX                           1472.0    29.8          8.6        
INEL    Argonne National Laboratory-East,              1586.0    91.2          2.2        
        Argonne, IL 
INEL    Los Alamos National Laboratory,                1142.0    22.2          9.8        
        Los Alamos, NM 
INEL    Sandra National Laboratory,                    1172.0    82.7          9.8        
        Albuquerque, NM 
INEL    Nevada Test Site, NV                            716.0    82.9         13.6        
INEL    Hanford Site, WA                                603.0    91.3          7.6        
INEL    Private Sector Facility,                       2513.0    81.4         17.3        
        (Southeastern United States) 
                                      Train routes 
__________________________________________________________________________________________
INEL    Rocky Flats, Golden CO                          736.2    27.4         10.9        
INEL    Waste Isolation Pilot Plant,                   1447.1    91.1          2.0        
        Carlsbad, NM 
INEL    Engineering Technology Engineering             1005.6    84.2         10.1        
        Center, Ventura County, CA 
INEL    Inhalation Toxicology Research Institute,      1250.0    90.2          7.8        
        Albuquerque, NM 
INEL    PANTEX, Amarillo, TX                           1154.6    92.1          6.6        
INEL    Argonne National Laboratory-East,              1561.2    29.4          2.2        
        Argonne, IL 
INEL    Los Alamos National Laboratory,                1182.0    91.9          7.1        
        Los Alamos, NM 
INEL    Sandra National Laboratories,                  1250.0    90.8          7.2        
        Albuquerque, NM 
INEL    Nevada Test Site, NV                            756.1    92.8          5.9        
INEL    Hanford Site, WA                                675.6    91.7          6.9        
INEL    Private Sector Facility                        2661.1    21.4         15.6        
        (Southeastern United States) 
__________________________________________________________________________________________
guidelines. The unit risk factors for waste shipments are presented in Tables 5.11-2 and 5
unit risk factors for spent nuclear fuel shipments are presented in Appendix I of Volume 1
EIS. 
       Radiological doses were converted to cancer fatalities using risk conversion factor
5.0 x 10^-4 fatal cancers per person-rem for members of the public and 4.0 x 10^-4 fatal c
person-rem for workers. These risk conversion factors are from Publication 60 of the Inter
Commission on Radiological Protection (ICRP 1991). 



       Incident-free nonradiological fatalities were also estimated using unit risk factor
risk factors account for the fatalities associated with exhaust emissions, but the distanc
estimate the impacts must be doubled to reflect the round trip distance because these impa
whether or not the shipment contains radioactive material. Two sets of data were evaluated
from the Non-radiological Impacts of Transporting Radioactive Material (Rao et al. 1982), 
data from the Motor Vehicle-Related Air Toxics Study (EPA 1993). In Rao et al. (1982), the
nonradiological unit risk factor for trucks was 1.0 x 10^-7 fatalities per kilometer and t
nonradiological unit risk factor for trains was 1.3 x 10^-7 fatalities per kilometer. Thes
factors are applicable only in urban areas. In EPA (1993), the unit risk factor was calcul
7.2 x 10^-11 fatalities per kilometer; this unit risk factor is applicable in all areas (t
suburban, and urban). Based on the routes analyzed in this EIS, the unit risk factors from
(1982) were found to overestimate impacts by about 20 to 30 times relative to the unit ris
from EPA (1993). Therefore, the unit risk factors from Rao et al. (1982) were used as a co
estimate of the incident-free nonradiological fatalities presented in this EIS. It should 
the unit risk factors from Rao et al. (1982) account for all fatalities, not just cancer f
effects of chronic exposure to diesel exhaust emissions have been followed in occupational
workers, but these data are insufficient to make a correlation between the effects and the
experienced (EPA 1993). Therefore, these impacts were not estimated in this EIS. 
       Maximum individual doses were calculated using the RISKIND computer code (Yuan et a
1993). The maximum individual doses for the routine transport offsite were estimated for 
transportation workers, as well as members of the general population. For rail shipments, 
general population scenarios were (a) a railyard worker who might be working at a distance
feet (10 meters) from the shipping container for two hours, (b)a resident who might live 9
__________________________________________________________________________________________
 
Table 5.11-2. Incident-free unit risk factors for truck and rail shipments of remote-handl
transuranic waste and low-level waste. 
__________________________________________________________________________________________
                                           Unit risk factors (person-rem per kilometer)(a)
__________________________________________________________________________________________
Mode      Exposure group              Rural             Suburban                         U
__________________________________________________________________________________________
Truck 
          Occupational              7.4 x 10^-5        1.6 x 10^-4                   2.7 x
          General population 
            Off-link(b)             4.4 x 10^-8        5.8 x 10^-6                   3.9 x
            On-link(c)              1.8 x 10^-6        5.2 x 10^-6                   5.3 x
            Stops                   4.3 x 10^-5        4.3 x 10^-5                   4.3 x
          General population        4.5 x 10^-5        5.4 x 10^-5                   1.3 x
          total 
Rail 
          Occupational(d)           3.6 x 10^-6        3.6 x 10^-6                   3.6 x
          General population 
            Off-link(b)             6.1 x 10^-8        1.2 x 10^-5                   1.0 x
            On-link(c)              2.4 x 10^-8        3.0 x 10^-7                   8.4 x
            Stops(e)                1.7 x 10^-6        1.7 x 10^-6                   1.7 x
          General population        1.8 x 10^-6        1.4 x 10^-5                   1.1 x
          total 
------------------ 
a.  The methodology, equations, and data used to develop the unit risk factors are discuss
(1986) and Neuhauser and Kanipe (1992). Cashwell et al. (1986) contains a detailed explana
of unit risk factors. 
b. Off-link general population was persons within 800 meters (2,625 feet) of the road or r
c. On-link general population was persons sharing the road or railway. 
d. The nonlinear component of incident-free rail dose for crew workers because of railcar 
classifications is 0.0040 person-rem per shipment. Ostmeyer (1986) contains a detailed exp
rail exposure model. 
e. The nonlinear component of incident-free rail dose for the general population because o
inspections and classifications is 0.0031 person-rem per shipment. Ostmeyer (1986) contain
explanation of the rail exposure model. 
__________________________________________________________________________________________
 
Table 5.11-3. Incident-free unit risk factors for truck and rail shipments of contact-hand
transuranic waste, low-level waste, and mixed low-level waste. 
__________________________________________________________________________________________



                                          Unit risk factors (person-rem per kilometer)(a)
__________________________________________________________________________________________
 Mode     Exposure group              Rural              Suburban             Urban 
__________________________________________________________________________________________
 Truck 
          Occupational              1.5 x 10^-5         3.3 x 10^-5          5.4 x 10^-5 
          General population 
            Off-link(b)             8.8 x 10^-9         1.2 x 10^-6          7.7 x 10^-6 
            0n-link(c)              3.6 x 10^-7         1.0 x 10^-6          1.1 x 10^-5 
            Stops                   8.6 x 10^-6         8.6 x 10^-6          8.6 x 10^-6 
          General population        9.0 x 10^-6         1.1 x 10^-5          2.7 x 10^-5 
          total 
 Rail 
          Occupational(d)           7.2 x 10^-7         7.2 x 10^-7          7.2 x 10^-7 
          General population 
            0ff-link(b)             1.2 x 10^-8         2.3 x 10^-6          2.1 x 10^-5 
            0n-link(c)              4.7 x 10^-9         6.1 x 10^-8          1.7 x 10^-7 
            Stops(e)                3.4 x 10^-7         3.4 x 10^-7          3.4 x 10^-7 
          General population        3.6 x 10^-7         2.7 x 10^-6          2.1 x 10^-5 
          total 
------------------ 
 a. The methodology, equations, and data used to develop the unit risk factors are discuss
 (1986) and Neuhauser and Kanipe (1992).  Cashwell et al. (1986) contains a detailed expla
 of unit risk factors. 
 b. Off-link general population was persons within 800 meters (2,625 feet) of the road or 
 C. On-link general population was persons sharing tile road or railway. 
 d. The nonlinear component of incident-free rail dose for crew workers because of railcar
 classifications is 0.00080 person-rem per shipment. Ostmeyer (1986) contains a detailed e
 rail exposure model. 
 C. The nonlinear component of incident-free rail dose for the general population because 
 inspections and classifications is 0.00062 person-rem per shipment. Ostmeyer (1986) conta
 explanation of the rail exposure model. 
__________________________________________________________________________________________
(30 meters) from the rail line where the shipping container was being transported, and (c)
who could be living 656.2 feet (200 meters) from a rail stop where the shipping container 
for 20 hours. For train shipments, the maximum exposed transportation worker was an indivi
a railyard who spent a time and distance-weighted average of 0.16 hours inspecting, classi
repairing railcars (Wooden 1986). 
       For offsite truck shipments, the three scenarios for the general population were: (
who might be caught in traffic and located 3.28 feet (1 meter) away from the surface of th
container for one-half hour, (b)a resident who might be living 98.4 feet (30 meters) from 
highway used to transport the shipping container, and (c) a service station worker who mig
working at a distance of 65.6 feet (20 meters) from the shipping container for two hours. 
hypothetical maximum exposed individual radiological doses were accumulated over the 10-ye
period. However, for the situation involving an individual who might be caught in traffic 
truck, the radiological exposures were only calculated for one event because it was consid
unlikely that the same individual would be caught in traffic next to all containers for al
For truck shipments, the maximum exposed transportation worker is the driver, who was assu
drive shipments for up to 2,000 hours per year. 
       The hypothetical maximally exposed individual scenarios for the general population 
above were not applicable for Onsite shipments for two r  ons. First, there is essentially
during the onsite shipments and an obstruction, if encountered, would be safely avoided by
Second, there are no residents or businesses onsite. Two alternate scenarios were develope
were: (a) a site employee in a disabled vehicle along the transport route, located 3.28 fe
from the container, and (b)a site employee traveling behind the slow-moving transport vehi
entire trip. These scenarios were considered to be single-event occurrences. 

5.11.1.2 Methodology for Onsite Transportation Accident Analysis. 

The onsite 
transportation accident analysis considers the impacts of accidents during the transportat
nuclear fuel and radioactive waste by truck, which is the primary mode of transport onsite
analysis addresses only shipments within the boundaries of the INEL that originate at one 
facility and terminate at another INEL facility. The onsite portions of offsite shipments 



or terminate at the INEL are included in the offsite transportation accident analysis. 
       Within the boundaries of the INEL, spent nuclear fuel is transported in specially d
casks that have been approved by the DOE. In most cases, these casks have not been approve
transport of spent nuclear fuel over public highways and, therefore, use of these casks is
onsite. Onsite transportation of radioactive wastes is normally conducted using U.S. Depar
Transportation Type A containers. In some cases, transuranic wastes are required to be tra
onsite using a U.S. Department of Transportation Type B container, for example, the TRUPAC
shipping container. 
       A maximum reasonably foreseeable assessment was performed for potential spent nucle
and radioactive waste transportation accidents. Impacts are assessed for areas within a 50
(80-kilometer) radius. Because of the extensive land area occupied by the INEL and the dis
between facilities, the potential impacts to surrounding communities from an onsite transp
accident are highly dependent on where the accident occurs. 
       Because it is not possible to predict where on the INEL an accident might occur and
specific public areas that might be affected, the accident analysis assesses impacts in te
rural and suburban population areas. The generic rural population area has an average popu
density of six persons per square kilometer and is typical of most areas within 30 miles 
(48 kilometers) of the geographical center of the INEL site. The generic suburban populati
has an average population density of 7.19 persons per hectare and bounds the most densely 
areas within 50 miles (80 kilometers) of the INEL. 
       The consequences of the maximum reasonably foreseeable onsite transportation accide
calculated using the RISKIND computer code (Yuan et al. 1993). Consequences were assessed 
both neutral and stable atmospheric conditions. Neutral conditions are typical of average 
that result in good dispersion and dilution of atmospheric contaminants. Stable atmospheri
conditions occur less than 5 percent of the time and result in low dispersion and dilution
atmospheric contaminants. Calculated radiation doses were used to estimate the potential f
cancers in the exposed populations using risk factors developed by the International Commi
Radiological Protection (ICRP 1991). 
       The maximum reasonably foreseeable onsite transportation accidents are extremely un
events, with estimated probabilities of occurrence ranging from 1 x 10^-7 to 3.9 X 10^-5 p
The impacts of maximum reasonably foreseeable accidents are represented by an estimate of 
obtained by multiplying the consequences (fatal cancers) by the probability of the acciden

5.11.1.3 Methodology for Offsite Transportation Accident Analysis. 

For offsite 
spent nuclear fuel and radioactive waste transportation accidents, accident risk assessmen
performed using methodology developed by the U.S. Nuclear Regulatory Commission for calcul
the probabilities and consequences from a spectrum of unlikely accidents. Although it is n
to predict where along the transport route such accidents might occur, the accident risk a
used route-specific information for accident rates and population densities. Radiation dos
population zones (rural, suburban, and urban) were weighted by the accident probabilities 
"dose risk" using the RADTRAN 4 computer code. To represent the maximum reasonably 
foreseeable impacts to individuals and populations should an accident occur, radiological 
were calculated for an accident of maximum reasonably foreseeable severity in each populat
using the RISKIND computer code. 
       Accident analyses for spent nuclear fuel and radioactive waste shipments are perfor
similarly except for the methodology used in the assessment of accident severity categorie
conditional probabilities, and radioactive material release characteristics. For spent nuc
shipments, the methodology contained in a U.S. Nuclear Regulatory Commission report common
known as the Modal Study (Fischer et al. 1987) was used. For radioactive waste shipments, 
methodology derives from NUREG-0170 (NRC 1977). Accident rates, atmospheric conditions, 
population density zones, and health risk conversion factors are the same for both sets of
       Differences in spent nuclear fuel types translate into different radioactive materi
characteristics under accident conditions; thus, analyses were performed for each of nine
representative spent nuclear fuel types. Characterization data for the representative spen
types were developed based on published reports and computer calculations using the ORIGEN
computer code (Croff 1980). Similarly, an important variable in the assessment of impacts 
radioactive waste transportation accidents is the type and amount of radioactive and other
material in radioactive waste. Transuranic waste characterization data were derived from t
Supplement Environmental Impact Statement for the Waste Isolation Pilot Plant (DOE 1990).
Low-level waste characterization data were derived from DOE waste management databases and
computational models (Cornelius 1993). The radiological component of mixed low-level waste
characterized the same as low-level waste. The nonradiological component of mixed low-leve



was characterized based on data from the DOE Integrated Data Base (DOE 1992). 
       Accident severity categories for all potential spent nuclear fuel transportation ac
radioactive waste transportation accidents are described in the Modal Study (Fischer et al
NUREG-0170 (NRC 1977), respectively. Severity is a function of the magnitudes of the mecha
forces (impact) and thermal forces (fire) to which a cask may be subjected during an accid
accident severity scheme takes into account all reasonably foreseeable transportation acci
nuclear fuel transportation accidents are grouped into 20 accident severity categories, ra
high-probability events with low consequences to low-probability events with high conseque
accident severity scheme for radioactive waste shipments is similar, but-only eight severi
are assigned. Each accident severity category is assigned a conditional probability, which
probability, given that an accident occurs, that the accident will be of the indicated sev
       Radioactive material releases from transportation accidents were calculated by assi
release fractions (the fraction of the radioactivity in the shipment that could be release
severity of accident) to each accident severity category for each chemically and physicall
radioisotope. Representative release fractions were developed for each of the representati
nuclear fuel types based on the Modal Study and other published reports. Release fractions
transuranic waste were derived from the Waste Isolation Pilot Plant Supplemental Environme
Impact Statement (DOE 1990), which based its analysis on the accident severity model in 
NUREG-0170.  Representative release fractions for low-level and mixed low-level waste were
derived from NUREG-0170 and recommended values from Elder et al. (1986). 
       Radioactive material released to the atmosphere is transported by wind. The amount 
dispersion, or dilution, of the radioactive material concentrations in the air depends on 
meteorological conditions at the time of the accident. Neutral meteorological conditions a
frequently occurring atmospheric stability conditions in the United States and, therefore,
likely to be present in the event of an accident involving a spent nuclear fuel or radioac
shipment. For accident risk assessment, neutral weather conditions (Pasquill Stability Cla
assumed (Doty et al. 1976). For the accident consequence assessment, doses were assessed u
both neutral (Class D) and stable (Class F) atmospheric conditions, representing the most 
consequences and a worst-case weather situation, respectively. 
       Radiological doses were calculated for an individual located near the scene of the 
for populations within 50 miles (80 kilometers) of the accident. Three population density 
(rural, suburban, and urban) were assessed. Dose calculations considered a variety of expo
pathways, including inhalation and direct exposure (cloudshine) from the passing cloud, in
from contaminated crops, direct exposure (groundshine) from radioactivity deposited on the
and inhalation of resuspended radioactive particles from the ground. Human health effects 
result from the radiation doses received were estimated using risk factors recommended by 
International Commission on Radiological Protection (ICRP 1991). 
       The transportation of spent nuclear fuel and radioactive waste also results in nonr
accident risks, such as injuries or fatalities sustained by physical impact with the trans
Nonradiological fatal accident risks for truck transportation were calculated for each pos
transport route, using state-specific accident fatality rates for interstate highways in u
areas (Saricks and Kvitek 1991). Accident fatality risks for rail transportation were calc
nationwide average rate of 2.64 x 10^-8 fatalities per rail-kilometer (Cashwell et al. 198

5.11.1.4 Methodology for Hazardous Material Transportation Accident Analysis. This section describes the analysis of the 
maximum reasonably foreseeable accident for the planned transportation of hazardous materials to and from the INEL 
during the period covered by this EIS. The information in this section has been summarized from Wierman (1994). The 
accident analysis assesses only truck transportation because all of the hazardous materials transported to or from the INEL 
are transported by truck. 

The accident scenario postulates a truck 
accident leading to a breach of chemical containers and release of chemicals to the enviro
resulting spill either evaporates (liquid spill) or escapes directly to the atmosphere (ga
Extenuating circumstances, such as an accompanying fire or explosion, are not analyzed. Th
accident consequences are assessed for rural, suburban, and urban population density zones
       The HIGHWAY computer code was used to generate distances, population densities, and
correlation of distance and population densities. The probability of a releasing accident 
based on the type of region the truck is traveling through and the type of truck. A cross-
study conducted in California matched accident data and corresponding exposures (shipment-
selected sites statewide to generate accident involvement rates by category of highway and
configuration. The probability of hazardous material release given an accident was derived
evaluation of Highway Patrol accident reports from the State of Missouri. The accident rep
contained data identifying whether each vehicle involved in an accident was carrying hazar
materials, what type(s) of material were carried, and whether or not a hazardous material 



occurred. 
       In the maximum reasonably foreseeable case truck accident scenario, the hazardous c
of interest is nitric acid, because it has the capability to affect the largest number of 
population due to the relatively high toxicity of nitric acid and the large quantities in 
 
transported. The release is modeled as a total release of the nitric acid inventory for a 
[15,900 liters (4,200 gallons)]. 
       The consequences of the offsite hazardous material transportation accidents are exp
terms of Emergency Response Planning Guidelines. Emergency Response Planning Guidelines ha
been developed to provide estimates of concentration ranges above which one could reasonab
anticipate observing adverse effects as described in the definitions for Emergency Respons
Guideline-1, Emergency Response Planning Guideline-2, and Emergency Response Planning 
Guideline-3. The Emergency Response Planning Guidelines are the maximum airborne concentra
below which it is believed that nearly all individuals could be exposed for up to one hour
adverse health effects or perceiving a clearly defined objectionable odor (Emergency Respo
Planning Guideline-1), (b)without experiencing or developing irreversible or other serious
effects or symptoms that could impair their abilities to take protective action (Emergency
Planning Guideline-2), or (c) without experiencing or developing life-threatening health e
(Emergency Response Planning Guideline-3). 

5.11.1.5 Methodology for Regional Traffic Impact Analysis. 

Transportation by road 
of people and materials that are required because of increased construction and operationa
due to the various alternatives could impact the regional traffic system around the INEL a
increases in traffic accidents, injuries, and fatalities. These impacts, such as increased
mileage, accidents, and traffic congestion, are measured using the level of service for ro
  The level-of-service concept is defined as a qualitative measure describing operational
conditions within a traffic stream and their perception by motorists and passengers. A lev
is defined for each roadway or section of roadway in terms of speed and travel time, freed
maneuver, traffic interruptions, comfort and convenience, and safety. The six levels of se
defined below (TRB 1994). 
       -      Level-of-Service A represents free flow. Individual users are virtually unaf
              the presence of others in the traffic stream. Freedom to select desired spee
              maneuver within the traffic stream is extremely high. The general level of c
              and convenience provided to the motorist, passenger, or pedestrian is excell
       -      Level-of-Service B is in the range of stable flow, but the presence of other
              the traffic stream begins to be noticeable. Freedom to select desired speeds
              relatively unaffected, but there is a slight decline in the freedom to maneu
              the traffic stream from Level-of-Service A. The level of comfort and conveni
              provided is somewhat less than at Level-of-Service A because the presence of
              in the traffic stream begins to affect individual behavior. 
       -      Level-of-Service C is in the range of stable flow, but marks the beginning o
              range of flow in which the operation of individual users becomes significant
              by interactions with others in the traffic stream. The selection of speed is
              affected by the presence of others, and maneuvering within the traffic strea
              substantial vigilance on the part of the user. The general level of comfort 
              convenience declines noticeably at this level. 
       -      Level-of-Service D represents high-density, but stable, flow. Speed and free
              maneuver are severely restricted, and the driver or pedestrian experiences a
              poor level of comfort and convenience. Small increases in traffic flow will 
              cause operational problems at this level. 
       -      Level-of-Service E represents operating conditions at or near the capacity l
              speeds are reduced to a low, but relatively uniform, value. Freedom to maneu
              within the traffic stream is extremely difficult, and it is generally accomp
              forcing a vehicle or pedestrian to "give way" to accommodate such maneuvers.
              Comfort and convenience levels are extremely poor, and driver or pedestrian
              frustration is generally high. Operations at this level are usually unstable
              small increases in flow or minor perturbations within the traffic stream wil
              breakdowns. 
       -      Level-of-Service F is used to define forced or breakdown flow. This conditio
              wherever the amount of traffic approaching a point exceeds the amount that c
              traverse the point. Queues form behind such locations. Operations within the
              are characterized by stop-and-go waves, and they are extremely unstable. Veh



              may progress at reasonable speeds for several hundred feet or more, then be 
              to stop in a cyclic fashion. Level-of-Service F is used to describe the oper
              conditions within the queue, as well as the point of the breakdown. It shoul
              noted, however, that in many cases, operating conditions of vehicles or pede
              discharged from the queue may be quite good. Nevertheless, it is the point a
              arrival flow exceeds discharge flow which causes the queue to form, and Leve
              Service F is an appropriate designation for such points. 
       For purposes of evaluating impacts of increased traffic and usage, the capacity of 
in terms of vehicles per hour for a given level of service is first established using the 
TRB (1985). The level of service based on existing traffic flow is then established. A new
service is then calculated, based on the number of shipments of waste, spent nuclear fuel,
construction materials, and the number of workers associated with each alternative. These 
service are then compared to determine if the capacity of the highway is exceeded or if th
service has changed. 

5.11.2 Traffic and Transportation Impacts from Alternatives 

       This section summarizes the impacts on traffic and transportation for the various 
environmental restoration and waste management alternatives being considered. 

5.11.2.1 Shipment. 

The waste shipments associated with Alternatives A through D are 
summarized in Table 5.11-4. For Alternative A (No Action), no transuranic waste would be 
transported to the INEL, but the INEL potentially would transport transuranic waste to the
 
Table 5.11-4. Shipments of radioactive waste and hazardous materials for Alternatives A th
waste would be transported back to the INEL. No offsite shipment of mixed low-level waste 
expected to occur. The INEL would continue to make periodic shipments of hazardous waste t
offsite disposal facilities, and shipments of bulk hazardous chemicals used by INEL operat
continue. 
       For Alternative B (Ten-Year Plan), offsite shipments of low-level waste and mixed l
waste would be the same as Alternative A (No Action). Increased transuranic waste shipment
would occur with Rocky Flats and Argonne National Laboratory-East shipments to the INEL, 
shipments of INEL waste to and from offsite treatment facilities, and potentially increase
to the Waste Isolation Pilot Plant. The INEL would make increased shipments of hazardous w
offsite disposal facilities as a result of increased environmental restoration activities.
bulk hazardous chemicals to the INEL would be similar to Alternative A. 
       For Alternative C (Minimum Treatment, Storage, and Disposal), the INEL potentially 
transport all stored transuranic waste to the Waste Isolation Pilot Plant and the Hanford 
INEL would transport stored low-level and mixed low-level waste to the Nevada Test Site. 
Shipments of hazardous waste for offsite disposal and shipments of bulk hazardous chemical
INEL would be similar to Alternative A (No Action). 
       For Alternative D (Maximum Treatment, Storage, and Disposal), the INEL would receiv
increased shipments of transuranic, low-level, and mixed low-level waste from various DOE 
Increased shipments of transuranic waste to private-sector treatment facilities would be m
Shipments of hazardous waste to offsite disposal facilities and shipments of bulk hazardou
to the INEL site would be similar to Alternative B (Ten-Year Plan). 
       The spent nuclear fuel shipments associated with Alternatives A through D are summa
 
Table 5.11-5. Alternative A addresses impacts under No Action. Under Alternative B, impact
addressed separately under 1992/1993 Planning Basis and Regionalization by fuel type. Alte
addresses impacts separately under Centralization at the Hanford Site, Savannah River Site
Ridge Reservation, or the Nevada Test Site, and Alternative D addresses impacts under Cent
at the INEL (see Volume 1 of this EIS). Heiselmann (1995) and Attachment A to Appendix D o
Volume I of this EIS contain detailed descriptions of the shipments that occur for each al
 
Table 5.11-5. Shipments of spent nuclear fuel for Alternatives A through D (1995 to 2035).
test specimen shipments. 
       For Alternative B, the Navy would resume shipments of spent nuclear fuel from the s
to the INEL and shipments of irradiated test specimens from the INEL to offsite locations.
Fort Saint Vrain Spent nuclear fuel in storage in Colorado and all commercial-type spent n
stored at the West Valley Demonstration Project in New York would be transported to the IN



The INEL site would receive shipments of some of the DOE research and test reactor spent n
fuel stored at other DOE sites with a greater amount received under Alternative B, Regiona
fuel type. In addition, the INEL site would receive spent nuclear fuel shipments from vari
domestic university and foreign research reactors and other non-DOE U.S. government reacto
       For Alternative C (Minimum Treatment, Storage, and Disposal), all spent nuclear fue
currently stored at the INEL site would be transported offsite to one of four DOE sites: H
Savannah River Site, Oak Ridge, or Nevada Test Site. No shipments of spent nuclear fuel wo
made to the INEL site. 
       For Alternative D (Maximum Treatment, Storage, and Disposal), all spent nuclear fue
currently stored at other DOE sites, Fort Saint Vrain, university, and foreign research re
other non-DOE U.S. government reactors would be transported to the INEL. 

5.11.2.2 Incident-Free Transportation. 

The impacts of incident-free transport of waste 
(transuranic, low-level, and mixed low-level) are summarized in Table 5.116, and the impac
spent nuclear fuel are summarized in Tables 5.11-7 and 5.11-8. For truck shipments of wast
be seen that Alternative D (Maximum Treatment, Storage, and Disposal) yielded the largest 
doses (1,700 person-rem occupational, 940 person-rem general population), and Alternative 
Action) yielded the smallest collective doses (120 person-rem occupational, 66 person-rem 
population). Alternatives B (Ten-Year plan) and C (Minimum Treatment, Storage, and Disposa
yielded lower collective doses, 870 and 180 person-rem occupational and 460 and 100 person
general population, respectively. For Alternative D, approximately one cancer fatality was
Train shipments yielded doses that were much less than truck shipments, ranging from 3.2 t
person-rem for workers and 4.1 to 58 for the general population. Nonradiological fatalitie
 
Table 5.11-6. Cumulative doses and fatalities from incident-free transport of waste for Al
five times the number of total cancer fatalities for train shipments. 
       For spent nuclear fuel, it can be seen that Alternative C (Centralization at Savann
yielded the largest collective doses (1000 person-rem occupational, 2,400 Person-rem gener
population). Alternative A (No Action) yielded the smallest collective doses (4.9 person-r
occupational, 0.43 person-rem general population). Alternative B (1992/1993 Planning Basis
Regionalization by fuel type) yielded approximately equal collective doses; 270 and 360 pe
(occupational) and 590 and 810 person-rem (general population). 

5.11.2.3 Onsite Transportation Accidents. 

Tables 5.11-9 and 5.11-10 summarize the 
bounding impacts for onsite transportation of spent nuclear fuel and radioactive wastes, r
       The maximum reasonably foreseeable onsite spent nuclear fuel transportation acciden
involves the inadvertent shipment of a short-cooled fuel element (fuel out of the reactor 
days) from the Advanced Test Reactor to the Idaho Chemical Processing Plant. For this acci
occur, errors must occur to allow loading the wrong fuel element into the shipping cask, a
surveys of the loaded cask must fail to detect abnormally high radiation levels. In additi
transport vehicle must break down or roll over during the short transit between the Advanc
Reactor and the Idaho Chemical Processing Plant. Finally, operators must fail to maintain 
cooling water inside the cask. The probability of this accident is, therefore, extremely u
an annual frequency on the order of one in one million years for neutral meteorology to on
million years for stable meteorology. Because the estimated number of spent nuclear fuel s
is expected to be the same for all alternatives, the annual frequency and consequences of 
maximum reasonably foreseeable accident are identical for all alternatives. Table 5.11-9 s
the fatal cancer risk for the population within 50 miles (80 kilometers) is on the order o
million years for a rural population zone and about one in 90,000 years for a suburban pop
zone. 
       Onsite transuranic waste shipments are expected to be dominated by shipments betwee
INEL Radioactive Waste Management Complex and Argonne National Laboratory-West as part of 
characterization and certification program required for shipments of INEL transuranic wast
Waste Isolation Pilot Plant. The maximum reasonably foreseeable accident is sufficient to 
 
Table 5.11-9. Maximum reasonably foreseeable accident doses and health effects for onsite 
 
Table 5.11-10. Maximum reasonably foreseeable accident doses and health effects for onsite
for Type B containers, the probability of the maximum reasonably foreseeable accident is e
unlikely, with an annual frequency on the order of one accident in 200,000 years for neutr



meteorology to one accident in two million years for stable meteorology. Because the estim
number of onsite transuranic waste shipments is expected to be approximately the same for 
alternatives, the annual frequency and consequences of the maximum reasonably foreseeable 
are identical for all alternatives. Table 5.11-10 shows that the fatal cancer risk for the
within 50 miles (80 kilometers) is on the order of one in 500 million years for a rural po
and about one in four million years for a suburban population zone. 
       Onsite low-level and mixed low-level waste shipments are expected to be dominated b
shipments of routine operational waste from INEL facilities to INEL treatment, storage, an
facilities. Some variability in the number of shipments, and consequently the probability 
is seen as a result of environmental restoration and decontamination and decommissioning a
Total waste shipment mileage for Alternatives B (Ten-Year Plan) and D (Maximum Treatment,
Storage, and Disposal) is about 40 percent higher than Alternatives A (No Action) and C (M
Treatment, Storage, and Disposal). Consequently, the maximum reasonably foreseeable accide
doses are the same for all alternatives, but the annual frequencies are highest for Altern
D.  The results shown in Table 5.11-10 reflect the higher accident frequencies for Alterna
D. Table 5.11-10 shows that the fatal cancer risk for the population within 50 miles (80 k
is on the order of one in two million years for a rural population zone and about one in 1
for a suburban population zone. 

5.11.2.4 Offsite Transportation Accidents. 

Tables 3.11-11 and 5.11-12 summarize 
accident risks for offsite transportation of radioactive wastes and spent nuclear fuel, re
all alternatives. Tables 5.11-13 and 5.11-14 summarize maximum reasonably foreseeable acci
consequences for the radioactive waste and spent nuclear fuel shipments under all alternat

5.11.2.5 Hazardous Material Transportation Accidents. 

Table 5.11-15 shows the 
results of the analysis of the maximum reasonably foreseeable-case truck accident scenario
alternatives. Meteorological conditions were specified at 50 and 95 percent to develop plu
each Emergency Response Planning Guideline using the EPIcode. The probability of a releasi
accident is summed over shipments originating with each contractor for each population den
 
Table 5.11-11. Accident risks for offsite transport of waste for Alternatives A through D 
 
Table 5.11-14. Maximum reasonably foreseeable accident doses and health effects for offsit
__________________________________________________________________________________________
 
Table 5.11-15. Summary of releasing accident probability and consequences for nitric acid.
__________________________________________________________________________________________
                                                               Meteorological 
                                                                 conditions 
                                                        __________________________________
Population area      Probability and affected population    Neutral      Stable 
__________________________________________________________________________________________
Rural           Probability of releasing accident            0.00047    0.000047 
population      Emergency Response Planning Guideline-1           11           0 
                maximum affected population 
                Emergency Response Planning Guideline-2            1           0 
                maximum affected population 
                Emergency Response Planning Guideline-3            1           0 
                maximum affected population 
Suburban        Probability of releasing accident            0.00025    0.000025 
population      Emergency Response Planning Guideline-1          683      28,420 
                maximum affected population 
                Emergency Response Planning Guideline-2           81       1,626 
                maximum affected population 
                Emergency Response Planning Guideline-3           38         668 
                maximum affected population 
Urban           Probability of releasing accident           0.000047    0.0000047 
population      Emergency Response Planning Guideline-1        3,445      143,338 
                maximum affected population 
                Emergency Response Planning Guideline-2          410        8,203 



                maximum affected population 
                Emergency Response Planning Guideline-3          190        3,368 
                maximum affected population 
__________________________________________________________________________________________
shows the probability per year of a particular population being exposed to a certain chemi
maximum affected population is the maximum number of receptors to all possible accident ev
       In this assessment, it has been assumed that anyone residing within an Emergency Re
planning Guideline contour would experience an adverse effect. In other words, 100 percent
probability of effect was assumed. This is a conservative assumption, because the adverse 
levels have incorporated uncertainty factors to account for sensitive human subpopulations
likely that only a portion of the exposed population would experience adverse effects. 

5.11.2.6 Regional Traffic Impacts. 

Using the methodology described in Section 5.11.1.5 
and TRB (1994), the baseline level of service for the road system surrounding the INEL is 
Service A or free flowing (Lehto 1994). This was based on data for U.S. Highway 20, the re
highway with the highest use around the INEL and a likely route for materials that are tra
the INEL. In addition, the peak number of vehicles per hour would have to increase from 12
to transform U.S. Highway 20 from Level-of-Service A to Level-of-Service B. The peak numbe
vehicles per hour on U.S. Highway 20 would have to increase from 122 to 2,126 to exceed th
capacity of the highway. 
       Using the shipment counts outlined in Lehto (1994), the increased movements of mate
and people due to all alternatives would increase the maximum number of vehicles per hour 
which is still within the range of Level-of-Service A and would result in no change to the
service associated with U.S. Highway 20. This maximum number of vehicles per hour is assoc
with Alternative D (Maximum Treatment, Storage, and Disposal). In addition, the number of
vehicles per hour would have to increase by a factor of over 10 to exceed the capacity of 
highway. Based on these results, the impacts to the regional traffic system around the INE
be minimal for all alternatives. 

5.12 Health and Safety 

      The purpose of this section is to present the potential health effects to both worke
a result of the environmental restoration and waste management alternatives under consider
The potential health effects in this section are estimated to result from operations at th
2005. 
      This section provides estimates of health impacts to workers and the public from rel
radioactive and nonradioactive contaminants to the atmosphere and groundwater.  It also es
illness, and occupational fatalities based on observed rates for DOE and its contractors. 
to workers are estimated using the average dose rate per year for INEL employees.  A detai
the health effects methodology is contained in Appendix F, Section F-4, Health and Safety,
      Radiation exposure and its consequences are topics of interest to the general public
facilities.  For this reason, this EIS places more emphasis on the consequences of exposur
on other topics, even though the effects of radiation exposure under most of the circumsta
this EIS are small.  This subsection explains basic concepts used in the evaluation of rad
to provide the background for later discussions of impacts. 
      The effects on people of radiation that is emitted during disintegration (decay) of 
substance depends on the kind of radiation (alpha and beta particles, and gamma and x-rays
amount of radiation energy absorbed by the body.  The total energy absorbed per unit quant
referred to as absorbed dose.  The absorbed dose, when multiplied by certain quality facto
take into account different sensitivities of various tissues, is referred to as effective 
the context is clear, simply dose.  The common unit of effective dose equivalent is the re
      An individual may be exposed to ionizing radiation externally, from a radioactive so
body, and/or internally, from ingesting or inhaling radioactive material.  The external do
the internal dose.  An external dose is delivered only during the actual time of exposure 
radiation source.  An internal dose, however, continues to be delivered as long as the rad
the body, although both radioactive decay and elimination of the radionuclide by ordinary 
processes decrease the dose rate with the passage of time.  The dose from internal exposur
50 years following the initial exposure. 
      The maximum annual allowable radiation dose to the members of the public from 
DOE-operated nuclear facilities is 100 millirem per year, as stated in DOE Order 5400.5.  
facilities covered by this EIS operate well below this limit.  It is estimated that the av



United States receives a dose of about 300 millirem (0.3 rem) per year from all sources co
natural and medical sources of radiation.  For perspective, a chest x-ray results in an ap
millirem, while a diagnostic hip x-ray results in an approximate dose of 83 millirem.  A p
an acute (short-term) dose of approximately 600,000 millirem before there is a high probab
death (NAS/NRC 1990). 
      Radiation can also cause a variety of ill-health effects in people.  The most signif
ill-health effect to depict the consequences of environmental and occupational radiation e
induction of latent cancer fatalities.  This effect is referred to as latent cancer fatali
many years for cancer to develop and for death to occur, and cancer may never actually be 
      The collective (or population) dose to an exposed population is calculated by summin
doses received by each member of the exposed population.  This total dose received by the 
population is measured in person-rem.  For example, if 1,000 people each received a dose o
(0.001 rem), the collective dose would be 1,000 persons y 0.001 rem = 1.0 person-rem.  Alt
same collective dose (1.0 person-rem) would result from 500 people each of whom received a
2 millirem. 
      The factor that this EIS uses to relate a dose to its effect is 0.0004 latent cancer
rem for workers and 0.0005 latent cancer fatalities per person-rem for individuals among t
population.  The latter factor is slightly higher because of the presence of individuals i
that may be more sensitive to radiation than workers (for example, infants). 
      These concepts may be applied to estimate the effects of exposing a population to ra
example, in a population of 100,000 people exposed only to background radiation (0.3 rem p
latent cancer fatalities per year would be inferred to be caused by the radiation (100,000
per year y 0.0005 latent cancer fatalities per person-rem = 15 latent cancer fatalities pe
      Sometimes, calculations of the number of latent cancer fatalities associated with ra
do not yield whole numbers, and, especially in environmental applications, may yield numbe
For example, if a population of 100,000 were exposed as above, but to a total dose of only
collective dose would be 100 person-rem, and the corresponding estimated number of latent 
would be 0.05 (100,000 persons y 0.001 rem y 0.0005 latent cancer fatalities/person-rem = 
cancers). 
      How should one interpret a noninteger number of latent cancer fatalities, such as 0.
is to interpret the result as a statistical estimate.  That is, 0.05 is the average number
expected if the same exposure situation were applied to many different groups of 100,000 p
groups, no one (zero people) would incur a latent cancer fatality from the 
1 millirem dose each member would have received.  In a small fraction of the groups, one f
result; in exceptionally few groups, two or more fatal cancers would occur.  The average n
over all the groups would be 0.05 fatal cancers (just as the average of 0, 0, 0, and 1 is 
likely outcome is zero latent cancer fatalities. 
      These same concepts apply to estimating the effects of radiation exposure on a singl
Consider the effects, for example, of exposure to background radiation over a lifetime.  T
cancer fatalities" corresponding to a single individual's exposure over a (presumed) 72-ye
0.3 rem per year is the following: 
      1 person y 0.3 rem/year y 72 years y 0.0005 latent cancer fatalities/person-rem 
      = 0.011 latent cancer fatalities. 
       
Again, this should be interpreted in a statistical sense; that is, the estimated effect of
exposure on the exposed individual would produce a 1.1-percent chance that the individual 
cancer caused by the exposure.  Said another way, this method estimates that about 1.1 per
population might die of cancers induced by the radiation background. 
      The dose-to-risk conversion factors presented above and used in this EIS to relate r
exposures to latent cancer fatalities are based on the 1990 Recommendations of the Interna
Commission on Radiation Protection (ICRP 1991).  These conversion factors are consistent w
by the U.S. Nuclear Regulatory Commission in its rulemaking Standards for Protection Again
(FR 1991).  In developing these conversion factors, the International Commission on Radiol
reviewed many studies, including Health Effects of Exposure to Low Levels of Ionizing Radi
and Sources, Effects and Risks of Ionizing Radiation.  These conversion factors represent 
estimates for relating a dose to its effect; most other conversion factors fall within the
associated with the conversion factors that are discussed in NAS/NRC (1990).  The conversi
where the dose to an individual is less than 20 rem and the dose rate is less than 10 rem 
greater than 20 rem, the conversion factors used to relate radiation doses to latent cance
doubled.  At much higher doses, prompt effects, rather than latent cancer fatalities, may 
concern.  Unusual accident situations that may result in high radiation doses to individua
special cases. 
      In addition to latent cancer fatalities, other health effects could result from envi
occupational exposures to radiation.  These effects include nonfatal cancers among the exp
and genetic effects in subsequent generations.  For clarity and to allow ready comparison 



from other sources, such as those from chemical carcinogens, this EIS presents estimated e
only in terms of latent cancer fatalities.  The nonfatal cancers and genetic effects are l
consequences of radiation exposure, and in some respects less serious.  Further discussion
provided in Appendix F, Section F-4, Health and Safety, of this EIS. 

5.12.1 Health Effects to the Public and Workers from Releases to the Environment 

      In general, health impacts are estimated for releases of radioactive and nonradioact
to air and groundwater.  The impact analysis and discussion focuses on those contaminants 
pathways that have the potential to contribute to adverse environmental consequences.  For
are no permanent surface waters on the INEL and no surface drainage from the INEL to offsi
Therefore, Volume 2 of this EIS does not include a detailed analysis of this exposure path
       Health risks from air emissions to workers and the public are estimated by modeling
worst-case emission scenarios for the various alternatives.  These health effects are pres
with baseline health effects originally presented in Section 4.12 of this EIS.  These mode
used to postulate maximum potential exposure levels in the onsite and offsite environments
evaluation.  Health effects calculated using this type of information provide an extremely
"worst-case" estimate of potential health effects.  
      Health risks from water for onsite workers were made using either modeled groundwate
(described in Appendix F of this EIS) or, where current levels represent the highest proje
levels, drinking water distribution sample data reported by Anderson and Peterson-Wright (
effects estimates from offsite groundwater contaminants were calculated using the highest 
or reported groundwater concentrations.  These concentration estimates are based on those 
Section 5.8, Water Resources, of this EIS. 

5.12.1.1 Health Effects Resulting from Atmospheric Releases. 

For routine airborne 
releases from facilities, health effects were assessed for the following three categories 
(a) the maximally exposed individual located at the INEL site boundary, (b) the population
(80 kilometers) of the operating facilities, and (c) the maximally exposed onsite worker.
  

5.12.1.1.1 Radiological Health Risk-The human health risk associated with 

radiological air emissions is assessed based on risk factors contained in 1990 Recommendat
International Commission on Radiological Protection (ICRP 1991).  The measure of impact us
evaluating potential radiation exposures is risk of fatal cancers.  Population effects are
radiation dose (in person-rem) and the estimated number of fatal cancers in the affected p
maximum individual effects are reported as individual radiation dose (in millirem) and the
probability of fatal cancer.   
      For the calculation of health effects from exposure to airborne radionuclides, the m
provided in Section 5.7 of  this EIS were multiplied by the appropriate risk factors from 
risk for individuals is expressed as the increased lifetime risk of developing fatal cance
public is expressed as the number of estimated fatal cancers in the affected population.  
individual and the public, the estimated risk, as presented in this section, is calculated
that is, the total radiation dose received during the ten-year period from 1995 to 2005.  
of the health effects methodology is contained in Appendix F, Section F-4, Health and Safe
      Tables 5.12-1 and 5.12-2 provide summaries of the ten-year dose, risk factor, and es
increased lifetime risk of developing fatal cancer based on the exposure associated with t
and the baseline exposure (Sections 4.7 and 4.12 of this EIS).  These data are presented f
exposed onsite worker, the maximally exposed individual at the site boundary, and the surr
population for the period from 1995 to 2005.  Incremental doses are those that result from
conducted under the alternatives.  Baseline doses result from other activities at the INEL
permitted sources of the INEL release pollutants to the maximum allowed by operating permi
regulation. 
            INEL Worker.  The risks to an INEL worker at the location of highest dose from
radionuclide emissions would vary between the alternatives.  As shown in Table 5.12-1, the
would be for Alternative D (Maximum Treatment, Storage, and Disposal)-about one occurrence
for fatal cancer.  The minimum risk would be for Alternative A (No Action)- about 1 occurr
for fatal cancer.  
            Maximally Exposed Individual.  As shown in Table 5.12-1, the risk to the maxim
exposed individual in the vicinity of the INEL would be highest for Alternative D (Maximum



Storage, and Disposal).  The fatal cancer risk would be about 1 occurrence in 238,000.  Th
very low, are somewhat higher than the other alternatives because of the release of radion
with spent nuclear fuel processing on a large scale.  The risk to the maximally exposed in
lowest for Alternative A (No Action)-about 1 occurrence in 1 million. 
            Public.  As shown in Table 5.12-2, the risk of a fatal cancer effect among the
surrounding population would be highest for Alternative D.  For this alternative, based on
exposure, there would be 0.02 fatal cancers expected over the next 70 years.   The lowest 
Alternative A.   For this alternative, based on the total ten-year exposure, there would b
expected over the next 70 years.  
 
Table 5.12-1.  Ten-year dose and resulting lifetime fatal cancer risk for maximally expose
alternative. 
                     Baseline ten-year   Risk of         Incremental ten-yeaRisk of       
                     dose                fatal cancerb   dose               fatal cancerb 
                     (millirem)a                         (millirem)c                      
                                                             Alternative A (No Action)  
Site worker          3.2 y 100           1.3 y 10-6      1.4 y 10-1         5.6 y 10-8    
Offsite individual   5.0 y 10-1          2.5 y 10-7      9.2 y 10-1         4.6 y 10-7    
                                                             Alternative B (Ten-Year Plan)
Site worker          3.2 y 100           1.3 y 10-6      1.4 y 100          5.6 y 10-7    
Offsite individual   5.0 y 10-1          2.5 y 10-7      5.8 y 100          2.9 y 10-6    
                                              Alternative C (Minimum Treatment, Storage, a
Site worker          3.2 y 100           1.3 y 10-6      1.4 y 10-1         5.6 y 10-8    
Offsite individual   5.0 y 10-1          2.5 y 10-7      1.1 y 100          5.5 y 10-7    
                                              Alternative D (Maximum Treatment, Storage, a
Site worker          3.2 y 100           1.3 y 10-6      1.7 y 100          6.8 y 10-7    
Offsite individual   5.0 y 10-1          2.5 y 10-7      7.9 y 100          4.0 y 10-6    
                     
  
a.  Location of maximum onsite baseline dose is Test Reactor Area; dose includes emissions
and foreseeable facilities, but not from temporary operations or natural background radiat
  
b.  Estimated increased lifetime chance of developing fatal cancer from ten-year dose.  
  
c.  Incremental dose specified is for highest predicted area (not necessarily the same loc
  
 
Table 5.12-2.  Ten-year population dose and estimated resulting fatal cancers by Idaho Nat
               Ten-year            Total fatal     Ten-year       Total fatal     Ten-year
               dose                cancersb        dose           cancersb        dose    
               (person-rem)                        (person-rem)                   (person-
                Alternative Ac                      Alternative Bd                 Alterna
Baseline       3.0 y 100           1.5 y 10-3      3.0 y 100      1.5 y 10-3      3.0 y 10
Increment      3.7 y 100           1.9 y 10-3      2.6 y 101      1.3 y 10-2      4.9 y 10
Cumulative     6.7 y 100           3.4 y 10-3      2.9 y 101      1.5 y 10-2      7.9 y 10
                                 
  
a.  Cumulative radiation dose (person-rem) to the population within 50 miles (80 kilometer
  
b.  Total number of fatal cancers over the lifetime of all individuals in the exposed popu
  
c.  Alternative A (No Action).  

5.12.1.1.2 Nonradiological Health Risk-An assessment has been performed to 

estimate the potential effects on human health associated with each of the environmental r
waste management alternatives.  All of the risks presented in this section are cumulative 
risks associated with the maximum baseline, foreseeable increases to the baseline, and the
pollutants, carcinogens, and noncarcinogenic toxic air pollutants were evaluated for poten
utilizing the methodology outlined in Appendix F, Section F-4, Health and Safety, of this 
      Estimated onsite levels of toxic air pollutants reflect maximum predicted levels ave
eight-hour period to which site workers might be exposed.  These results are compared to o
standards recommended by either the American Conference of Governmental Industrial Hygieni
Occupational Safety and Health Administration, whichever is lower.  The results indicate t



hazard quotients for carcinogenic and noncarcinogenic toxic air pollutants, with the excep
from any alternative are less than 1.  As described in Section 4.12 of this EIS, the onsit
quotient for benzene is approximately 1.  Benzene contributions from Alternative D (Maximu
Storage, and Disposal), the highest of the alternatives, represent a very small increase (
percent) to the baseline hazard quotient.  The hazard quotients of all other toxic air pol
1. 
      Hazard quotients, at the site boundary and public roads, associated with the various
presented in Table 5.12-3.  The air concentrations producing these hazard quotients are pr
4.7, Table 4.7-8 and Section 5.7, Table 5.7-7, of this EIS.  The locations of these modele
dependent on different points and times of release, so that no individual could be exposed
chemicals at once.  The hazard quotients for these chemicals are less than one for all che
alternatives.  This indicates that no adverse health effects are projected as a result of 
emissions. 
      Lifetime cancer risks from offsite concentration of carcinogenic air pollutants are 
5.12-4.  The human health risk for carcinogens is assessed for individuals offsite at area
estimated carcinogen air concentrations.  The offsite cancer risk is less than 2.0 y 10-6 
This corresponds to about 1 occurrence in 500,000 of developing cancer. For each alternati
(greater than 90 percent) of the total risk is attributable to emissions   
 
Table 5.12-3.  Hazard quotients from noncarcinogenic toxic air pollutants at the site boun
roads on the Idaho National Engineering Laboratory site by alternative.   
Toxic air pollutant Location        Baseline   Hazard quotient (alternative + baseline)  
                                    hazard  
                                    quotient  
                                               Alternative Alternative   Alternative   Alt
                                               Ab          Bc             Cd           De 
Ammonia             Public road     0.03       0.03        0.03          0.03          0.0
                    Site boundary   <0.01      <0.01       <0.01         <0.01         <0.
Freon               Public road     <0.01      <0.01       <0.01         <0.01         <0.
                    Site boundary   <0.01      <0.01       <0.01         <0.01         <0.
Hydrochloric acid   Public road     0.13       0.13        0.14          0.13          0.1
                    Site boundary   0.01       0.01        0.02          0.01          0.0
Hydrofluoric acid   Public road     NA         <0.01       <0.01         <0.01         <0.
                    Site boundary   NA         <0.01       <0.01         <0.01         <0.
Mercury             Public road     0.04       0.04        0.04          0.04          0.0
                    Site boundary   0.01       0.01        0.01          0.01          0.0
Methyl isobutyl     Public road     NA         NA          NA            NA            <0.
ketone              Site boundary   NA         NA          NA            NA            <0.
Nitric acid         Public road     0.01       0.01        0.01          0.01          0.0
                    Site boundary   0.01       0.01        0.01          0.01          0.0
Sulfuric acid       Public road     NA         <0.01       <0.01         <0.01         <0.
                    Site boundary   NA         <0.01       <0.01         <0.01         <0.
Toluene             Public road     0.10       0.10        0.10          0.10          0.1
                    Site boundary   <0.01      <0.01       <0.01         <0.01         <0.
Tributyl phosphate  Public road     NA         NA          <0.01         NA            <0.
                    Site boundary   NA         NA          <0.01         NA            <0.
Trivalent chromium  Public road     0.01       0.01        0.01          0.01          0.0
                    Site boundary   <0.01      <0.01       <0.01         <0.01         <0.
                                                                           
  
a.  Highest predicted eight-hour concentrations.  
  
b.  Alternative A (No Action).  
  
c.  Alternative B (Ten-Year Plan).  
  
d.  Alternative C (Minimum Treatment, Storage, and Disposal).  
  
e.  Alternative D (Maximum Treatment, Storage, and Disposal). 
 
Table 5.12-4.  Estimated lifetime cancer risk for offsite individuals from carcinogenic ai
alternative.    
Toxic air pollutant        Total baseline cancer riskb   Total cancer risk (alternative + 
                                                         Alternative Ac                   
Arsenic                    3.9 y 10-7                    3.9 y 10-7                       



Asbestos                   0.0 y 100                     4.6 y 10-10                      
Benzene                    2.4 y 10-7                    2.5 y 10-7                       
Beryllium                  0.0 y 100                     4.8 y 10-10                      
Cadmium compounds          0.0 y 100                     1.8 y 10-11                      
Carbon tetrachloride       9.0 y 10-8                    1.3 y 10-7                       
Chloroform                 9.2 y 10-9                    1.1 y 10-8                       
Formaldehyde               1.6 y 10-7                    2.4 y 10-7                       
Hexavalent chromium        7.2 y 10-7                    7.2 y 10-7                       
Methylene chloride         2.8 y 10-9                    9.4 y 10-9                       
Nickel                     1.1 y 10-5                    1.2 y 10-5                       
Perchloroethylene          5.3 y 10-8                    5.3 y 10-8                       
Polychlorinated biphenyls  NA                            NA                               
Trichloroethylene          1.6 y 10-9                    2.4 y 10-9                       
       Total               1.3 y 10-5                    1.3 y 10-5                       
                                      
  
a.  Based on continuous exposure to the highest predicted concentration at the INEL site b
  
b.  Includes foreseeable increases to the baseline.  
  
c.  Alternative A (No Action).  
  
d.  Alternative B (Ten-Year Plan).  
  
e.  Alternative C (Minimum Treatment, Storage, and Disposal).  
  
f.  Alternative D (Maximum Treatment, Storage, and Disposal). 
  
associated with the maximum baseline.  The incremental impacts due to the alternatives mak
additions to the baseline.  
      For all criteria pollutants, both onsite and offsite, the calculated hazard quotient
offsite, were less than one.  This indicates that no additional adverse health effects are
criteria pollutant emissions from any of the alternatives.  For carcinogenic emissions ass
alternatives, calculated hazard quotients, both onsite and offsite, were less than one.  T
adverse health effects are expected as a result of criteria pollutant emissions from these

5.12.1.2 Health Effects Resulting from Groundwater Releases. 

This section summarizes 
potential health effects to both onsite and offsite populations due to radionuclides and c
noncarcinogenic chemicals in water.  More detailed information on concentrations of these 
contained in Section 5.8, Water Resources, of this EIS.  Discussion of health effects calc
contained in Appendix F, Section F-4, Health and Safety. 

5.12.1.2.1 Potential Health Effects to the Worker-Estimates of potential health 

effects for onsite workers were made using either modeled groundwater data (described in 
Appendix F, Section F-4, of  this EIS) or, where current levels represent the highest proj
levels, drinking water distribution sample data reported by Anderson and Peterson-Wright (
      The highest average radionuclide concentration in a site drinking water distribution
at the Central Facilities Area (Anderson and Peterson-Wright 1993).  The radionuclide meas
at a concentration of approximately 16,000 picocuries per liter.  This concentration also 
highest projected tritium concentration to reach a drinking water distribution system.  Th
Environmental Protection Agency drinking water standard of 20,000 picocuries per liter and
decrease because of changes in facility procedures, dilution in the aquifer, and radioacti
      Consumption of this water for 50 years would result in an estimated dose equivalent 
14 millirem, with a corresponding estimated fatal cancer risk of about 1 occurrence in 180
      Iodine-129, at a concentration of 0.75 picocuries per liter (maximum contaminant lev
1 picocurie per liter), is projected to reach Well No. 2 at the Central Facilities Area in
Consumption of this water for 50 years would result in an estimated dose equivalent of 
2.7 millirem, with a corresponding estimated fatal cancer risk of about 1 occurrence in 92
      Groundwater with a strontium-90 concentration of 1.5 picocuries per liter (maximum c
level of 8 picocuries per liter) and an iodine-129 concentration of 0.65 picocuries per li
reach Well No. 2 at the Central Facilities Area in the year 2030.  Consumption of this wat



would result in an estimated dose equivalent of 5.1 millirem, with a corresponding estimat
of about 1 occurrence in 489,000. 
      Trichloroethylene at concentrations above the U.S. Environmental Protection Agency s
projected to reach Test Area North drinking water supply wells.  The maximum concentration
milligrams per liter is projected to occur at the Water Reactor Research Test Facility Wel
year 2024.  However, if concentrations exceed maximum contaminant levels, then either a sp
would be installed or the well would no longer be used for drinking water.  Trichloroethyl
in drinking water below the maximum contaminant level (0.005 milligrams per liter) would i
incidence of cancer risk of less than 1 occurrence in 1 million. 
      For all reported noncarcinogenic chemical contaminants, the calculated hazard quotie
ratio of contaminant to reference dose) were less than 1.  This indicates that no adverse 
expected as a result of these contaminants. 

5.12.1.2.2 Potential Health Effects to the Public-For the public, health effects 

were estimated using an iodine-129 concentration of 0.00083 picocuries per liter, measured
boundary in 1992 (Mann 1994).  Consumption of this water for the lifetime of an individual
an estimated dose equivalent of 0.012 millirem, with a corresponding estimated fatal cance
occurrence in 170 million. 

5.12.2 Occupational Health and Safety 

      All of the activities to be performed by workers under each of the alternatives are 
currently performed at the INEL.  Some of the workers involved in the alternatives would b
activities that may expose them to radiation and other workplace hazards at levels greater
averages.  However, other workers will be engaged in activities that are much less hazardo
all alternatives, the potential hazards encountered in the workplace will be similar to th
at the INEL.  Furthermore, these hazards will be mitigated by occupational and radiologica
operating under the same regulatory standards and limits that currently apply at the INEL.
the average radiation dose and the number of reportable cases of injury and illness are an
proportional to the number of workers at the INEL under each alternative. 
      The estimated occupational impacts reported in this section are based on the current
occupational radiation dose rates and injury/illness and workplace fatality incidence rate
4.12, Health and Safety, of this EIS.  These rates have been applied to the estimated numb
under each alternative as presented in Appendix F-1, Socioeconomics, Tables F-1-2 and F-1-
A more complete discussion of health and safety analysis methods appears in Appendix F, Se
Health and Safety. 

5.12.2.1 Radiological Exposure and Health Effects. 

Estimated radiological impacts to 
workers are presented in Table 5.12-5.  The average dose rate per year for each employee i
monitoring data for the INEL over the period 1987 to 1991 (Appendix F).  The table disting
those workers involved in activities under each alternative (incremental workforce) and th
engaged in other activities (baseline workforce).  Negative values in Table 5.12-5 indicat
employment relative to 1995 levels. 
      The measures of impact in Table 5.12-5 are:  (a) average annual collective dose over
(b) total collective dose to the workforce over the time period addressed by this EIS (199
total number of excess fatal cancers expected over the lifetimes of the workers due to rad
during the period covered by this EIS.  
 
Table 5.12-5. Estimated radiological impacts to workers at the Idaho National Engineering 
      There is a potential for small increments of additional radiation dose to some worke
to atmospheric emissions from INEL facilities or drinking water from production wells on t
maximum potentials for impacts from atmospheric releases are presented in Table 
5.12-1.  Impacts from onsite drinking water supplies are presented in Section 5.12.1.2.1. 
to workers exposed by these pathways cannot be estimated precisely but will be much smalle
maximum potential amounts reported above.  These exposure pathways are not expected to mak
significant contribution to the values presented in Table 5.12-5. 
      Collective radiation dose and resulting health effects are expected to be less than 
alternatives.  This is because, for all alternatives, total employment at the INEL is expe
the current number of about 11,000.  Furthermore, the total average workforce at the INEL 
from 1995 to 2005 is similar for all alternatives so that the differences in radiological 



workforce are small. 

5.12.2.2 Nonradiological Occupational Hazards. 

Estimated nonradiological impacts to 
workers are presented in Table 5.12-6.  The rates for injury and illness and occupational 
on observed rates for DOE and its contractors over the period from 1988 to 1992 (Appendix 
Health and Safety, of this EIS).  The table distinguishes between those workers involved i
each alternative and those INEL workers engaged in other activities.  The table also prese
estimates of potential hazards to construction workers under each alternative.  This is be
work is considerably more hazardous than other activities under the alternatives.   
      The measures of impact in Table 5.12-6 are:  (a) average annual cases of reportable 
illness, (b) average annual number of fatalities, (c) total cases of reportable injury and
period addressed by this EIS (1995 to 2005), and (d) the total number of occupational fata
period covered by this EIS.  Negative values in Table 5.12-6 indicate a reduction in emplo
levels. 
      There is a potential for small increments of additional exposure to toxic materials 
emissions from INEL facilities or drinking water from production wells on the site.  The 
 
Table 5.12-6.   Estimated nonradiological impacts to workers at the Idaho National Enginee
(annual averages and totals for the years 1995 through 2005). 
                          Alternative Ac          Alternative Bd                          
            Baseline  
            workers  
                   IncrementaIncrementAll    Incremental       Incremental      All       
                   non-      constructworkersnon-              construction     workers   
                   constructiong             construction                                 
Annual     7,650  -245      125      7,530  51                436              8,137      
average workers 
Annual     245    -7.8      7.8      245    1.6               27               273        
average injury/illness 
Annual     0.24   -0.01     0.01     0.25   0.00              0.05             0.29       
average fatalities 
Total       2,448  -78       78       2,447  16                270              2,735     
injury/illness 
Total       2.5    -0.08     0.14     2.5    0.02              0.48             2.9       
fatalities 
a.  Numbers in this table may not add exactly because of rounding effects.  
  
b.  Incremental workers are INEL employees participating directly in proposed  
activities under each alternative.  Baseline workers are employees engaged in other activi
  
c.  Alternative A (No Action).  
  
d.  Alternative B (Ten-Year Plan).  
  
e.  Alternative C (Minimum Treatment, Storage, and Disposal).  
  
f.  Alternative D (Maximum Treatment, Storage, and Disposal).  
  
g.  Negative values indicate a decrease in employment from 1995 levels. 
maximum potentials for these impacts are presented in Sections 5.12.1.1.2 and 5.12.1.2.1, 
average impact to workers exposed by these pathways cannot be estimated precisely, but wil
smaller than the maximum potential amounts reported above.  These exposure pathways are no
make a significant contribution to the values presented in 
 
Table 5.12-6. 
      The number of reportable injury and illness cases is expected to be less than curren
alternatives.  This is because, for all alternatives, total employment at the INEL is expe
the current number of about 11,000.  For those injuries and illnesses of an occupational n
proportions of different types of health impacts are expected to apply to all alternatives
trauma disorders, 48 percent; skin disorders, 30 percent; respiratory conditions, 11 perce
impacts, 11 percent. 
      The total average workforce at the INEL for the period from 1995 to 2005 is similar 



alternatives so that the differences in impacts from nonradiological hazards to the workfo
of the differences are a result of the different proportion of construction workers for ea

5.13 Idaho National Engineering Laboratory Services 

      This section discusses the potential effects of the four environmental restoration a
management alternatives on utilities and energy and security and emergency services at the
consumption of water, electrical energy, and fossil-based fuels and wastewater discharges 
and the Idaho Falls support facilities is considered.  

5.13.1 Methodology 

      To determine the potential impacts of the alternatives on the INEL site utilities an
the projected usage rates for water, electricity, fuel, and wastewater treatment and disch
by new facilities were evaluated and compared.  In addition, the total demands, composed o
new facilities, were compared with supply capabilities.  Since increased use of services i
with new buildings, the total number of new buildings and the total area occupied by new b
in Figure 5.13-1 for each alternative.  The project descriptions given in Appendix C and t
distribution by alternative (given in Chapter 3, Alternatives) were used to evaluate the a
increases in demand.  The potential impact on Idaho Falls facilities depends on any change
these facilities.     

5.13.2 Idaho National Engineering Laboratory Services Impacts from Alternative A (No 

Action) 
  
      Alternative A (No Action) encompasses 12 new projects.  Nine projects include constr
operation of 13 new buildings on the INEL site, having about 50,000 square meters (540,000
floor space, and three projects include substantial construction of other facilities, such
vaults.  The estimated increases in utility and energy usage rates resulting from these pr
megawatt-hours per year of electricity, 106,900 cubic meters (28.2 million gallons) per ye
million liters (1.0 million gallons) per year of wastewater discharge (sewage water only) 
These represent small increases ranging from 0.7 percent to 10 percent above the baseline 
system capabilities and usage limits (see Section 4.13, Idaho National Engineering Laborat
 
Figure 5.13-1.  Total area of new buildings at the Idaho National Engineering Laboratory u
      Fossil fuel usage would increase by 910,000 liters (240,000 gallons) of heating oil,
(96,000 gallons) of diesel fuel, and 1,190,000 liters (314,000 gallons) of propane annuall
1995).  These increases in heating oil and diesel fuel are less than 8 percent above the b
usage increases by over 200 percent to support building heating for new projects.  The ava
fossil fuels at the INEL site should support these usage levels.   
      The primary construction materials are concrete and steel.  The buildings and relate
projects for Alternative A (No Action) are estimated to include about 25,000 cubic meters 
yards) of concrete.  The amount of steel is not defined but is considered recyclable when 
decommissioned. 
      Alternative A (No Action) is not expected to require increases in INEL site fire, se
emergency services. 

5.13.3 Idaho National Engineering Laboratory Services Impacts from Alternative B 

(Ten-Year Plan) 
      Alternative B (Ten-Year Plan) encompasses 41 new projects.  Seventeen projects inclu
construction and operation of 23 new buildings on the INEL site, having about 83,000 squar
(890,000 square feet) of floor space, and six projects include substantial construction of
estimated increases in utility and energy usage rates above baseline resulting from these 
megawatt-hours per year of electricity (46 percent increase), 298,600 cubic meters (79 mil
year of water (5 percent increase), and 7.2 million liters (1.9 million gallons) per year 
(1 percent increase) (Hendrickson 1995).  The increase in usage rate for electricity is ab
baseline usage but is within the contracted supply level.  Increases in water and wastewat
less and are very moderate increases, well within INEL site capabilities. 
      Fossil fuel usage would increase by 5,485,000 liters (1,449,000 gallons) of heating 
liters (293,000 gallons) of diesel fuel, and 2,700,000 liters (713,000 gallons) of propane



(Hendrickson 1995).  These increases in usage rates range from increases of 20 percent for
percent for heating oil, and 480 percent for propane.  The large increase in propane resul
heating and incineration.  Fossil fuel supply to the INEL site is adequate to meet these d
      The quantity of concrete estimated for construction of Alternative B (Ten-Year Plan)
facilities is 60,000 cubic meters (78,500 cubic yards). 
      Alternative B (Ten-Year Plan) may result in the need for expanded INEL site fire pro
security, and emergency services. 

5.13.4 Idaho National Engineering Laboratory Services Impacts from Alternative C 

(Minimum Treatment, Storage, and Disposal) 
      Alternative C (Minimum Treatment, Storage, and Disposal) encompasses 19 new projects
projects include construction and operation of 14 new buildings on the INEL site, having a
meters (610,000 square feet) of floor space, and three projects include substantial constr
facilities.  The estimated increases above baseline in utility and energy usage rates resu
projects are 62,000 megawatt-hours per year of electricity (30 percent increase), 158,600 
million gallons) per year of water (2.5 percent increase), and 5.8 million liters (1.5 mil
of wastewater discharge (1 percent increase) (Hendrickson 1995).  These usage rates lie be
Alternatives A (No Action) and B (Ten-Year Plan) and are within system capabilities and us
      Fossil fuel usage would increase by 1,210,000 liters (320,000 gallons) of heating oi
(110,000 gallons) of diesel fuel, and 1,246,000 liters (329,000 gallons) of propane annual
1995).  The increase in heating oil is about 11 percent above baseline, diesel fuel is abo
baseline, and propane use increases about 220 percent to support facility heating.  These 
similar to increases associated with Alternative A (No Action) and are expected to be with
capability.   
      The construction associated with Alternative C (Minimum Treatment, Storage, and Disp
projects is expected to require about 35,000 cubic meters (45,800 cubic yards) of concrete
      Alternative C (Minimum Treatment, Storage, and Disposal) is not expected to require 
INEL site fire, security, or emergency services. 

5.13.5 Idaho National Engineering Laboratory Services Impacts from Alternative D 

(Maximum Treatment, Storage, and Disposal) 
      Alternative D (Maximum Treatment, Storage, and Disposal) includes all of the project
Alternative B (Ten-Year Plan) plus five additional projects with three additional new buil
the scope of three of the projects is expanded under Alternative D to accommodate the incr
materials.  The new buildings constructed on the INEL would have 116,000 square meters (1,
feet) of floor space.  Accordingly, Alternative D increases in usage rates above baseline 
estimated to be 114,000 megawatt-hours per year of electricity (55 percent increase), 254,
(67 million gallons) per year of water (3.9 percent increase), and 10.6 million liters (2.
year of wastewater discharge (2 percent increase) (Hendrickson 1995).  These usage rates r
maximum increases for all the alternatives and, when added to the baseline usage rates, ar
existing system capabilities and use limits. 
      Fossil fuel usage would increase by 6,255,000 liters (1,653,000 gallons) of heating 
liters (323,000 gallons) of diesel fuel, and 2,732,000 liters (720,000 gallons) of propane
(Hendrickson 1995).  Alternative D (Maximum Treatment, Storage, and Disposal) heating oil 
percent above baseline, diesel fuel usage is 21 percent above baseline, and propane usage 
above baseline.  These increases are comparable to Alternative B (Ten-Year Plan) and are w
supply capability.   
      The construction associated with Alternative D (Maximum Treatment, Storage, and Disp
projects is expected to require about 100,000 cubic meters (130,000 cubic yards) of concre
      Alternative D (Maximum Treatment, Storage, and Disposal) may result in the need for 
INEL site fire protection, security, and emergency services. 

5.13.6 Summary of Impacts from Alternatives 

      Alternative D (Maximum Treatment, Storage, and Disposal) would put the greatest dema
site services.  For Alternative D, electrical consumption was estimated to be 114,000 mega
year, which is an increase of about 55 percent above baseline usage.  The expected total u
expected increase) is about 322,000 megawatt-hours per year, which is just over 82 percent
supply and 29 percent of system capacity; thus, the existing INEL site electrical system c
the electrical load for Alternative D.  All the other alternatives create less electrical 
could be accommodated without exceeding about 82 percent of contracted supply for average 



      The corresponding increases in water usage and wastewater discharge for Alternative 
Treatment, Storage, and Disposal) were less than about 5 percent above baseline.  A compar
increases in electrical usage, water usage, and wastewater discharge for all four alternat
graphically in Figure 5.13-2. 
 
Figure 5.13-2.  A summary of peak utility usage increases above baseline at the Idaho Nati
      The corresponding increases in fossil fuel usage are also shown graphically in Figur
fossil fuel usage increases for Alternatives A (No Action) and C (Minimum Treatment, Stora
Disposal) are very comparable, as are those for Alternatives B (Ten-Year Plan) and D (Maxi
Storage, and Disposal). 
      The facilities at the INEL site are the major consideration in evaluating the potent
utilities and energy; however, some minor impact could also be expected from staff housed 
facilities.  City of Idaho Falls services and natural gas supplies accommodate current sta
the overall INEL workforce is expected to decline, no staff increases in Idaho Falls offic
there would be no negative impact on city services or natural gas supplies.  The City of I
fire, police, and emergency services to the INEL facilities in town and would not be impac
alternatives. 

5.14 Facility Accidents 

      A potential exists for accidents at facilities associated with the treatment, storag
radioactive and hazardous materials.  Accidents can be categorized into events that are ab
example, minor spills), events a facility was designed to withstand, and events a facility
withstand.  These categories are termed abnormal, design basis, and beyond design basis ac
respectively.  Summarized here are consequences of possible facility accidents in these ca
member of the public at the nearest site boundary, for the collective population within 80
miles), for workers, and for the environment.  Details of assessments of the accidents are
al. (1995).  Section 5.11 (Traffic and Transportation) summarizes the assessment of transp
      An accident is a series of unexpected or undesirable "initiating" events leading to 
radioactive or hazardous materials within a facility or to the environment.  This analysis
events that can lead to a facility accident in three broad categories:  external initiator
natural phenomena initiators.  External initiators originate outside the facility and may 
the facility to confine radioactive or hazardous material.  These initiators may be relate
explosions nearby, or caused by events at nearby facilities.  Internal initiators originat
example, equipment failures or human error) and usually are the result of the facility's o
and terrorist activities (that is, intentional human initiators) may be classified as eith
initiators.  Natural phenomena initiators include weather-related (for example, floods and
seismic events.  For this analysis, initiators are defined in terms of those events that c
indirectly, a release of radioactive or hazardous materials within a facility or to the en
bypass of confinement. 
      The historical record of accidents at the INEL is summarized in the following sectio
to assess potential future events are summarized in Section 5.14.2.  Evaluations of accide
alternative are summarized in Sections 5.14.3 through 5.14.6.  A summary comparison of acc
by alternative is given in Section 3.3, Comparison of Impacts. 

5.14.1 Historical Perspective 

      Many of the INEL actions proposed under the alternatives are continuations or variat
practices.  Injuries, illnesses, and the potential for increased cancer risk for workers a
5.12, Health and Safety.  Most historical accidents, such as the April 15, 1994, release o
Argonne National Laboratory-West, are less severe than the postulated accidents discussed 
discussed below, the primary historical cause of fatalities to INEL workers has been indus
risks to the public from INEL accidents have been analyzed in detail and have been determi
(DOE-ID 1991). 
      Consequences of accidents can involve fatalities, injuries, or illnesses.  Fatalitie
(immediate), such as in construction accidents, or latent (delayed), such as cancer caused
exposure.  While public comments received in scoping meetings for Volume 2 of this EIS inc
concerns about potential accidents, the historical record shows DOE facilities have had a 
record.  Figure 5.14-1 illustrates the rate of worker fatalities at the INEL (Millet 1993)
in the overall DOE complex (DOE 1993b) as well as national-average rates compiled for vari
groups by the National Safety Council (NSC 1993) and Idaho averages compiled from State st
Hendrix (1994).  All statistics apply to the period 1983 through 1992.  The worker acciden
the INEL is very low compared to the rates from industry groups such as agriculture and co



comparable to those for trade and services groups.  None of the INEL fatalities in this te
from exposure to radiation or hazardous material.  While past accident rates are not neces
future rates, the historical record reflects DOE's emphasis on safe operations. 
      For accidents involving radiation exposure, a total of three prompt worker fatalitie
the 40-year history of INEL facilities.  These workers were killed by a steam explosion re
nuclear criticality (uncontrolled chain reaction) in an experimental reactor (Stationary L
No. 1) in 1961.  The workers were manually moving reactor control elements when the accide
The dose from this accident to an individual at the nearest site boundary has been estimat
3 millirem (DOE-ID 1991).  A number of nonfatal accidental radiation exposures have occurr
workers.  Neither prompt nor delayed fatalities are known to have occurred to members of t
radiation exposure accidents at the INEL.   
 
Figure 5.14-1.  Comparison of fatality rates among workers in various industry groups. Acc
cleanup.  Irreversible impacts to the environment have been negligible. 

5.14.2 Methodology 

      Possible accidents involving spent nuclear fuel and waste management and environment
operations at the INEL were analyzed for Volume 2 of this EIS.  To obtain a perspective on
accidents, the approach was to 
      - Summarize accidents that have occurred at the INEL (historical accidents) 
         
      - Review previous accident analyses for spent nuclear fuel, waste management, and en
        restoration activities 
         
      - Identify potential internal, external, and natural phenomena events that could ini
        other than those previously analyzed 
         
      - Perform independent analyses of the accidents with the greatest consequences. 
         
      To characterize potential impacts at INEL facilities and operations, accidents with 
frequencies are reported for each proposed alternative.  Three broad frequency ranges are 
events with frequencies greater than 10-3 per year, design (or evaluation) basis accidents
the range from 10-6 to 10-3 per year, and beyond design basis events with frequencies in t
10-6 per year.  Within each frequency range, a bounding accident is determined so that any
foreseeable accident within a frequency range would be expected to have smaller consequenc
Appendix F-5, Facility Accidents).  The results are point estimates of maximum reasonably 
accidents by frequency category rather than a cumulative assessment of all possible accide
category. 
      Possible causes, assumptions, likelihood of occurrence, and consequences are discuss
bounding accident within each frequency category analyzed.  Some accidents in the abnormal
basis frequency ranges are based on existing analyses (for example, facility safety analys
these analyses generally evaluate only consequences to an individual at the nearest site b
health risks are unavailable for most such events.  For accidents for which independent an
performed, as reported in Slaughterbeck et al. (1995), population health risks were analyz
in this section.  Fatal cancer effects are reported for these accidents; other health effe
cancer and hereditary effects from radiation exposure occur at a rate approximately 50 per
a given exposure than fatal cancer (ICRP 1991).  Ecological impacts are assessed qualitati
the analyses, including supporting references, are given in Slaughterbeck et al. (1995). 
      Most of the accidents analyzed herein relate to existing INEL facilities or projecti
existing facilities.  These evaluations are appropriate to characterize accident impacts a
provide meaningful comparisons among different sites.  Because some of the existing facili
that recently has been removed from INEL reactors, accidents for existing facilities bound
associated with fuel that could be transported to Idaho from other DOE facilities, univers
research reactors. 

5.14.2.1 Accident Screening and Selection Process. 

Many types of postulated events 
could lead to an accidental release of radioactive or hazardous material or both.  Some of
events have the potential for only local (within the INEL site boundaries) consequences wi
a release that would have consequences for a member of the public at the nearest site boun
      Internal and external initiators associated with a wide range of activities not nece



existing safety analyses were considered.  For example, potential radiological accident sc
construction activities associated with constructing new facilities or modifying existing 
under the various alternatives) were postulated.  Typically, events involved in the constr
facilities would act as external initiators while events involved in modifying existing fa
internal initiators.  Examples of construction or industrial-type events considered includ
impacts or puncture events, equipment failure, terrorism, and human error.  The potential 
acts of terrorism are believed to be bounded by the consequences of the evaluated accident
      The INEL site has nine major operating areas within the site boundaries.  These area
 
Table 5.14-1.  Each area was screened for quantities of spent nuclear fuel, radioactive wa
material (including materials in inventory) that have the potential for being involved in 
and thus worthy of consideration. 
      - Spent nuclear fuel or irradiated fuel is stored in substantial quantities at the I
        Processing Plant, Argonne National Laboratory-West, Test Reactor Area, Test Area N
        Naval Reactors Facility.  Some spent nuclear fuel remains at the Auxiliary Reactor
        Burst Facility but is scheduled to be removed to the Idaho Chemical Processing Pla
        No spent nuclear fuel is located in other areas. 
         
      - High-level waste is stored in substantial quantities at the Idaho Chemical Process
        form of liquids (liquid waste storage tanks), solid calcines (calcine storage bins
        and calcine waste (New Waste Calcining Facility), and residual high-level contamin
        efficiency particulate air filters (Atmospheric Protection System).  Only small qu
        are located in other areas. 
         
      - Transuranic waste is stored in large quantities at the Radioactive Waste Managemen
        only.  Other areas may have small quantities insufficient to result in consequence
 
Table 5.14-1.  Idaho National Engineering Laboratory locations with sufficient quantities 
a member of the public under accident conditions. 
                            Idaho National Engineering Laboratory locationsa  
Spent nuclear fuel, waste, and  
activity types 
                            ICPP     ANL-W    TRA                 TAN      RWMC     CFA   
Spent nuclear fuel          Yes      Yes      Yes                 Yes      No       No    
High-level waste            Yes      No       No                  No       No       No    
Transuranic waste           No       No       No                  No       Yes      No    
Low-level waste             No       No       No                  No       Yes      No    
Mixed low-level waste       No       Yes      No                  No       Yes      No    
Hazardous waste and toxic   Yes   Yes      No                  Yes      No       Yes      
material 
Decontamination and         Yes      Yes      Yes                 No       No       No    
decommissioning 
Remediation                 No       No       No                  No       Yes      No    
________________________  
  
a.  Location acronyms:  
 ANL-W     - Argonne National Laboratory-West  
 ARA       - Auxiliary Reactor Area  
 CFA       - Central Facilities Area  
 ICPP      - Idaho Chemical Processing Plant  
 IRC       - INEL Research Center  
 NRF       - Naval Reactors Facility  
 PBF       - Power Burst Facility  
 RWMC      - Radioactive Waste Management Complex  
 TAN       - Test Area North  
 TRA       - Test Reactor Area 
      - Low-level waste is stored in substantial quantities at the Radioactive Waste Manag
        Complex and at the Auxiliary Reactor Area/Power Burst Facility area. 
         
      - Mixed low-level waste is stored in substantial quantities at the Argonne National 
        West (contaminated sodium reactor coolant), Radioactive Waste Management Complex, 
        Auxiliary Reactor Area/Power Burst Facility area (Mixed Low-Level Waste Facilities
         
      - Hazardous waste and material is stored in substantial quantities at the Idaho Chem
        Plant (chlorine, acids), Argonne National Laboratory-West (chlorine, sodium), Test



        (depleted uranium), Central Facilities Area (Hazardous Waste Storage Facility), IN
        Center (various chemicals), and Auxiliary Reactor Area/Power Burst Facility (waste
        facilities). 
         
      - Decontamination and decommissioning activities with potential for consolidation of
        quantities of radioactive and hazardous materials could occur at the Idaho Chemica
        Plant (Fuel Processing Complex, CPP-601, and Waste Calcining Facility), Argonne Na
        Laboratory-West (Central Liquid Waste Processing), Test Reactor Area (Engineering 
        Reactor and Materials Test Reactor), and Auxiliary Reactor Area (Auxiliary Reactor
         
      - Remediation activities with potential for consolidation of substantial quantities 
        hazardous materials will occur at the Radioactive Waste Management Complex (buried
        retrieval).  Other remediation activities may occur as future site investigations 
         
      Initiating events were defined in three broad categories:  external initiators, inte
natural phenomena initiators.  External initiators originate outside the facility and may 
the facility to maintain confinement of radioactive or hazardous material.  These may be r
explosions nearby, or caused by events at co-located facilities.  Internal initiators (for
failures or human error) originate within a facility and are a result of operating the fac
phenomena initiators include weather-related and seismic events.  All types of initiators 
terms of those events that cause or may lead to a release of materials by failure of confi
confinement. 
      Seismic events (see Section 4.6.3) were found to be the most likely common-cause ini
potential to cause releases at more than one facility and involve more than one waste type
individual impacts presented herein for seismically initiated accidents could be additive.
the screening methods focused on facilities with the largest inventories rather than all p
summing impacts from the assessed seismic accidents could be misleading and was not attemp
were found where an accident in one facility could cause an accident in a co-located facil
      Each facility area was screened for initiating events with the potential to cause co
worker, the environment, and the public at the nearest site boundary.  Only those location
substantial quantities of materials and listed in Table 5.14-1 were considered.  The initi
results are summarized in Table 5.14-2 for the six waste and material types and two types 
restoration activities.  Accidents with bounding consequences from this table were assesse
below. 

5.14.2.2 Analysis of Accident Consequences. 

For health effects to occur, an accident must 
involve (a) a direct radiation exposure such as in a criticality, or (b) a loss of confine
and/or radioactive material and a release of some fraction of the material to the immediat
the latter, the material must then be transported to human beings.  Emergency Preparedness
1993c) and Protective Action Guides (EPA 1991) can be invoked to reduce human exposures fo
where time is available to take action.  The quantities of materials that reach people and
materials interact with human beings are important factors in determining health effects.
      In determining the consequences (radiological and toxicological) associated with the
maximum reasonably foreseeable accidents, the following definitions were used: 
      - Facility Worker.  The facility worker is defined as an individual located 100 mete
        downwind of the facility location where the release occurs. 
         
 
Table 5.14-2.  Potential initiating events for accidents at the Idaho National Engineering
Spent nuclear fuel, waste, and activity types  
Spent nuclear fuelHigh-level waste             Transuranic waste  Low-level waste        M
                                                                                          
   
                                                               Abnormal Eventsa  
-Fuel handling accUpsets with localized        Upsets with localiz-WWSB fire             -
                  impacts onlyb                impacts onlyb      -RWMC SDA fire          
                                                             Design Basis Accidentsa  
-Fuel handling    -NWCF stack release          -RWMC TSA explosion-RWMC TSA explosion    -
criticality       -APS seismic stack failure   -RWMC TSA seismic  -RWMC TSA seismic      -
-HFEF seismic     -HLW tank seismic            -RWMC WCF vent     -WERF seismic          -
-Cask failure     -Calcine bin seismic         release            -RWMC WCF vent         -
                  -APS filter fire stack       -RWMC lava flow    release                r



                  release                      -RWMC TSA fire     -WERF stack release    -
                  -HLW tank criticality                           -WERF fire/explosion   -
                  -HLW tank fire/ explosion                       -RWMC lava flow        -
                  -NWCF seismic or                                -RWMC TSA fire         -
                  fire/explosion                                                          
                                                                                          
                                                          Beyond Design Basis Accidentsa 
-ICPP 603 seismic -Aircraft impact             -Aircraft impact   -Aircraft impact       -
drain criticality                              -RWMC external     -RWMC external         -
-Aircraft impact                               fire/explosion     fire/explosion         e
                                               -RWMC criticality  -RWMC criticality      -
                                                                                         -
_________________________  
  
a.  Abnormal events are in the frequency range of 10-3 per year or greater.  Design basis 
the range of 10-7 to 10-6 per year.  
b.  Family of incidents involving spills, drops, seal failures, etc. that could have an im
Definition of acronyms:                                                                   
ANL-W - Argonne National Laboratory-West            HWSF - Hazardous Waste Storage Facilit
APS - Atmospheric Protection System                 ICPP - Idaho Chemical Processing Plant
CFA - Central Facilities Area                       IRC  - INEL Research Center           
HFEF - Hot Fuel Experimental Facility               NWCF - New Waste Calcining Facility   
HLW  - high-level waste                             RWMC - Radioactive Waste Management Co
 
Table 5.14-3.  Impacts from selected maximum reasonably foreseeable radiological accidents
Engineering Laboratory sitea - Alternative A (No Action). 
        Accident        Frequency    Facility     Dose at                   Dose to      O
                        (events/yr)  worker dose  nearest                   MEIe (rem)   d
                                     (rem)c       public access                          9
                                                  (rem)d  
                                                                                          
                                                                                          
  
                                                              Spent Nuclear Fuel Accidents
Fuel-handling accident, 1 y 10-2     (f)          (f)                       2.0 y 10-3   (
pin breach, venting of noble  
gases and iodine (bounded  
by HFEF fuel-handling  
accident) 
Uncontrolled chain      g1 y 10-3    9.7 y 10-2   1.4 y 10-3                1.0 y 10-3   5
reaction 
(criticality) accident at ICPP 
Severe seismic event,   1 y 10-5     6.2 y 10-1   6.5 y 10-1                5.0 y 100    1
cell 
breach, and fuel melting at  
ANL-W HFEF 
Aircraft crash into     1 y 10-7     4.6 y 100    3.2 y 10-1                5.0 y 100    2
HFEF ANL-W 
                                                               High-Level Waste Accidentsh
ICPP main stack         3 y 10-4     8.3 y 102    2.8 y 10-1                9.1 y 10-2   1
toppling 
Severe seismic event,   1 y 10-5     1.2 y 100    2.3 y 10-2                7.6 y 10-2   4
calcine 
storage bin failure 
Fire in ICPP            3y 10-5     1.3 y 10-3   8.2 y 10-5                1.2 y 10-5   1.
atmospheric 
protection system filters 
ICPP New Waste          3 y 10-6     (f)          (f)                       2.0 y 10-1   (
Calcining 
Facility explosion 
Aircraft crash into     2 y 10-7     4.1 y 100    3.0 y 10-1                1.1 y 100    1
calcine bin set 
                                                              Transuranic Waste Accidents 
Explosion at RWMC TSA   2 y 10-4     (f)          (f)                       2.0 y 10-7   (
Lava flow over RWMC     2 y 10-5     Evacuate     Evacuate                  9.4 y 10-2   9



Fire in RWMC TSA        4 y 10-6     (f)          (f)                       1.0 y 10-6   (
Aircraft impact at RWMC 1 y 10-7     (f)          (f)                       6.0 y 10-4   (
TSA 
                                                        Mixed Low-Level/Low-Level Waste Ac
Fire in RWMC SDA        1 y 10-3     (f)          (f)                       4.0 y 10-4   (
Design basis fire at    1 y 10-3     (f)          (f)                       2.8 y 10-3   (
WERF 
Waste Storage Building 
Beyond design basis     1 y 10-7     (f)          (f)                       1.4 y 10-2   (
fire at 
WERF Waste Storage  
Building 
                                            Environmental Remediation/Decontamination and 
Pit 9 fire/vent release 2 y 10-3     (f)          (f)                       5.1 y 10-2   (
Pit 9 design basis fire 9 y 10-5     (f)          (f)                       8.0 y 10-1   (
Pit 9 earthquake and    1 y 10-5     (f)          (f)                       3.3 y 10-1   (
release 
______________________                                                                    
                                                                                          
a.  Accidents involving hazardous materials for Alternative A (No Action) are summarized i
b.  Fatal cancer risk = dose y accident frequency y (5.0 y 10-4 fatal cancers/rem) (ICRP-6
doses y20 rem, the ICRP-60 conversion factor (ICRP 1991) is doubled, or 1.0 y 10-3.  Numbe
cancers in the population if the accident occurs.  
c.  A facility worker is defined as a worker located 100 meters (328 feet) from the point 
d.  Member of the public on a highway at the nearest point to the facility within the site
e.  MEI = maximally exposed hypothetical individual whose residence is located at the near
f.  The safety analysis report utilized for this accident does not provide this informatio
orders specifically required this information.  As demonstrated by the dose to the MEI, co
are assumed to be less than or comparable to the consequences from the spent nuclear fuel 
doses calculated.  
g.  Frequency lowers to 1 y 10-4 per year when all CPP-603 fuel is moved to the Fluorinel 
h.  A high-level waste tank failure with complete draining was evaluated to determine pote
radionuclide, strontium-90, was calculated to reach a peak concentration in the aquifer of
tank failure.  The current drinking water standard for strontium-90 is 8 picocuries per li
in Slaughterbeck et al. (1995).  
i.  The dose to a facility worker is from a puff release of respirable particles.  
  
Definition of acronyms:  
ANL-W - Argonne National Laboratory-West  
HFEF - Hot Fuel Examination Facility  
ICPP - Idaho Chemical Processing Plant  
MEI - maximally exposed individual at the nearest site boundary  
RWMC - Radioactive Waste Management Complex  
SDA - Subsurface Disposal Area  
TSA - Transuranic Storage Area  
WERF - Waste Experimental Reduction Facility 
      - Nearest Public Access.  The nearest public access is the location of the nearest p
        where members of the public could be present. 
         
      - Maximally Exposed Individual (MEI).  The MEI is defined as a hypothetical individu
        the nearest site boundary from the facility location where the release occurs. 
         
      - Offsite Population.  The offsite population is defined as the collective sum of in
        within an 80-kilometer (50-mile) radius of the INEL facility and within the path o
        the wind blowing in the most populous direction. 
         
      The ways radioactive material reaches human beings, how it is absorbed and retained 
and the resulting health effects have been studied in great detail.  The International Com
Radiological Protection has made specific recommendations for quantifying these health eff
organization is the recognized body for establishing standards for protecting workers and 
effects of radiation exposure.  Health effects include acute damage (up to and including d
effects, including cancers and genetic damage.  An INEL-developed computer code, RSAC-5 (W
estimates potential radiation doses to maximally exposed individuals or population groups 
releases of radionuclides.  This code, which is adapted to INEL conditions, uses well-esta
and engineering principles as the basis for the various calculational steps.  The code has



accepted standards for this kind of computer software. 
      For hazardous materials, several government agencies recommend quantifying health ef
threshold values of concentrations in air or water that cause short-term effects.  The lon
consequences of exposure to hazardous materials are not as well understood as those for ra
potential health effects reported here for hazardous materials are more qualitative than f
materials.  EPIcode- (Homann 1988) was the computer code chosen for most releases of hazar
materials. 

5.14.3 Impacts from Alternative A (No Action) 

      Impacts from accidents under Alternative A (No Action) are described in this section
from these impacts under other alternatives are evaluated in subsequent sections.   

5.14.3.1 Spent Nuclear Fuel. 

Spent nuclear fuel is managed at the following facility areas at 
the INEL site:  Idaho Chemical Processing Plant, Naval Reactors Facility, Test Reactor Are
Reactor Area/Power Burst Facility, Argonne National Laboratory-West, and Test Area North. 
irradiated nuclear fuels (whether "spent" or "in-process") are managed in association with
operations at the Advanced Test Reactor in the Test Reactor Area and the Experimental Bree
the Argonne National Laboratory-West facility area(a).  In-process fuels include fuel elem
recycled to return to reactor systems.  For this analysis, both spent and in-process fuels
assessment.  Fuels within reactors were considered only after discharge to storage, proces
areas.  Maximum reasonably foreseeable accidents associated with transporting, receiving, 
storing naval spent nuclear fuel at the Naval Reactors Facility have been identified and a
Appendix D of Volume 1 of this EIS. 
      In November 1993, DOE issued a report (DOE-ID 1993) discussing vulnerabilities assoc
various spent nuclear fuel-related facilities across the DOE complex.  One INEL facility, 
Underwater Fuel Storage Facility, was identified as requiring immediate management attenti
unnecessary increases in worker exposures, cleanup costs, and postulated accidents.  Altho
already been initiated to stabilize inventories of spent nuclear fuel in CPP-603 and reloc
666, these activities will continue for several years after the scheduled 1995 Record of D
Therefore, postulated accident scenarios associated with stabilizing and relocating CPP-60
fuel inventories were considered in determining potential accident initiators and the maxi
foreseeable radiological accidents summarized in this EIS.   
      Activities historically associated with spent nuclear fuel at the INEL site include 
Section 5.11), handling, inspection, storage, and reprocessing.  Handling includes moving 
within facility areas, cutting and removing nonfuel components attached to fuel elements, 
cask unloading.  Inspections include destructive and nondestructive testing and characteri
for research and development of improved fuels.  Handling and inspection activities are pe
------------------------------------------------------------------------------------------
a. Continued operation of the Experimental Breeder Reactor-II in support of Integral Fast 
was assumed when environmental impacts analysis for this EIS performed (see Chapter 5 and 
However, since that time, funding for Integral Fast Reactor research has been curtailed an
operations have ceased. 
------------------------------------------------------------------------------------------
underwater and dry environments.  Storage of spent nuclear fuel occurs underwater in pools
dry storage casks, and underground in dry storage vaults.  All of these activities, except
ongoing and apply to Alternative A (No Action).  New activities include handling and stabi
degraded fuel in CPP-603 and removal of fuels from pool storage at Test Area North. 
      Using existing safety analysis reports and independent calculations, accidents selec
screening process were assessed for risks to the public, workers, and the environment.  Ba
fuel present, storage configuration (wet/dry), and cooling time in the various fuel-handli
facilities, the accidents given in Table 5.14-3 were determined to have maximum radiologic
within the abnormal, design basis, and beyond design basis frequency categories (see Appen
listed in the table are the estimated frequency of occurrence, exposures to hypothetical i
nearest public access and nearest site boundary, point estimates of the annualized risk(a)
contracting a fatal cancer during his or her lifetime as a result of this radiation exposu
of risk and the expected number of fatal cancers to members of the public for each postula
most populous wind direction from the accident.  The estimates for fatal cancers are liste
percent) and conservative (95 percent) meteorological conditions.   The average condition 
defined as that for which more severe conditions with respect to accident consequences occ
the time.  The conservative condition (95 percent) is defined as weather conditions unfavo



atmospheric dispersion of contaminants, which are not exceeded more than five percent of t
      Radiation doses that a hypothetical member of the public at the nearest site boundar
as a result of the spent nuclear fuel accidents are illustrated in Figure 5.14-2 along wit
accidents involving other radioactive waste streams.  Each symbol represents the dose from
accident from Table 5.14-3.  Illustrated for perspective is the natural background dose pe
natural radiation (NAS/NRC 1990).  Slaughterbeck et al. (1995) lists doses in nearby commu
------------------------------------------------------------------------------------------
a. For these analyses, point estimate of risk (fatal cancers per year) is defined as accid
(events per year) multiplied by the resulting dose (person-rem), and then multiplied by th
that the dose causes a fatal cancer (fatal cancers per person rem). 
------------------------------------------------------------------------------------------
 
Figure 5.14-2.  Potential radiation exposures from accidents to individual at nearest Idah
      The incremental risk of the hypothetical individual developing a fatal cancer as a r
exposures is illustrated in Figure 5.14-3.  For reference, the figure shows the annual lik
cancer from all other causes (NAS/NRC 1990) and the DOE National Safety Policy Goal SEN-35
1991), as derived in Slaughterbeck et al. (1995).  The policy states that the cancer fatal
population within one mile of the site boundary of a DOE nuclear facility should not excee
sum of all cancer fatality risks resulting from all other causes.  This goal represents th
and accident aiming point for DOE facilities and does not represent an acceptance criterio
the goal allows the reader to see the contribution of the maximum foreseeable accidents to
Excess cancer fatality rates in the population from the analyzed accidents are illustrated
      From an assessment of a maximum reasonably foreseeable accident for an exposed popul
workers, the risk of cancer fatalities as a result of an earthquake-induced criticality at
Hot Shop is about 8.1 y 10-5 per year (Slaughterbeck et al. 1995).  If a criticality were 
unshielded area, fatal doses could occur up to 40 meters from the source.  Table 5.14-4 li
secondary environmental impacts of accidents (that is, impacts other than possible human h
 
Figure 5.14-3.  Risk of fatal cancer to individual at nearest Idaho National Engineering L
 
Figure 5.14-4.  Excess fatal cancers in exposed population from radiation accidents at Ida
 
Table 5.14-4. Assessment of potential secondary impacts of accidents at the Idaho National

5.14.3.2 High-Level Waste. 

High-level waste results as a byproduct of the reprocessing of spent 
nuclear fuel.  During the past several decades at the INEL, fuel reprocessing at the Idaho
Plant produced high-level waste in a liquid form that is stored in underground tanks.  Muc
been immobilized through a high-temperature calcine process that converts the liquid to a 
stored in bins inside concrete storage vaults.  Both the liquid and granular solid are hig
granular solid is less susceptible to leakage than liquid.  Although reprocessing of spent
has terminated, inventories of liquid and granular high-level waste remain.  The accident 
potential for release of both the liquid and granular high-level waste forms.  The process
high-level waste to granular calcine is ongoing and applies to Alternative A (No Action). 
associated with upgrades to underground storage tanks could result in construction acciden
      Using existing safety analysis reports and independent calculations, the accidents s
screening process were assessed for risks to the public, workers, and the environment.  Th
consider high-level waste tank explosions as reasonably foreseeable because the chemicals 
generate hydrogen or other explosive gases.  On the basis of the quantity of high-level wa
handling in the calcine process, the accidents with airborne releases given in Table 5.14-
have bounding radiological consequences within the abnormal, design basis, and beyond desi
categories (Appendix F-5).  Impacts from these accidents are illustrated in Figures 5.14-2
For an earthquake-caused collapse of the main stack at the Idaho Chemical Processing Plant
cancer to a population of 50 workers is estimated to be 1.1 y 10-2 per year (Slaughterbeck
near the source of the release have a potential risk of injury or death. 
      A high-level waste tank failure with complete draining was evaluated to determine po
groundwater.  Assuming no other liquid discharges to the tank failure area, infiltration t
over approximately 200 years, and the concentration of the limiting radionuclide, strontiu
peak concentration of 2 picocuries per liter 300 years after tank rupture.  The current dr
contaminant level for strontium-90 is 8 picocuries per liter. 
      Table 5.14-4 lists the potential secondary environmental impacts of accidents (that 
than possible human health effects).  The hazardous constituents of high-level waste were 
(Slaughterbeck et al. 1995) and found to be bounded by the hazardous material releases con



Section 5.14.3.5. 

5.14.3.3 Transuranic Waste. 

Transuranic waste is stored and buried at the Radioactive Waste 
Management Complex at the INEL site.  Transuranic waste activities under Alternative A (No
continued storage and characterization, and continued retrieval of stored and buried waste
Isolation Pilot Plant is available, retrived and stored waste that is certified to the Was
acceptance criteria would be shipped to the Waste Isolation Pilot Plant.  If the Waste Iso
unavailable, the total inventory of transuranic waste would change very little in the 1995
however, the storage configuration would change for some waste.  The waste retrieved in en
remediation activities at Pit 9 would change from disposed of to stored status.  On the ba
transuranic waste present and storage configuration (stored or buried), the accidents give
determined to have maximum reasonably foreseeable consequences (see Appendix F-5).  Radiol
from these accidents are illustrated in Figures 5.14-2, 5.14-3, and 5.14-4.  Hazardous con
waste are evaluated in Section 5.14.3.5. 
      For a fire at the Radioactive Waste Management Complex, the risk of fatal cancer to 
population of 20 exposed workers is estimated to be 7.7 y 10-4 per year (Slaughterbeck et 
near the source of the release have a potential risk of injury or death.  Table 5.14-4 lis
impacts of accidents (that is, economics and land use, biotic and water resources, tribal 
defense capability, and environmental contamination). 

5.14.3.4 Mixed and Low-Level Waste. 

Under Alternative A (No Action), low-level waste would 
continue to be buried at the Radioactive Waste Management Complex, and mixed low-level was
continue to be stored at the Mixed Waste Storage Facility and the Waste Experimental Reduc
Storage Building in the Power Burst Facility area.  On the basis of the quantity of mixed 
level waste present and the storage configuration, the accidents given in Table 5.14-3 wer
maximum radiological consequences within the abnormal, design basis, and beyond design bas
categories (Appendix F-5).  Radiological impacts from these accidents are illustrated in F
and 5.14-4.  Worker risk of fatal cancers is less than that for the materials considered a
source of the release have a potential risk of injury or death.  No secondary impacts woul
mixed or low-level waste accidents.  The hazardous constituents of mixed low-level waste w
(Slaughterbeck et al. 1995) and found to be bounded by the releases considered in Section 

5.14.3.5 Hazardous Materials. 

The scope of the accident assessment of hazardous materials 
includes hazardous wastes and hazardous constituents of radioactive waste streams.  Under 
Action), hazardous waste would continue to be stored at the Hazardous Waste Storage Facili
and Radioactive Mixed Waste Staging Area, and the Hazardous Chemical/Radioactive Waste Fac
addition, for the purposes of accident analysis, materials that are not considered hazardo
Resource Conservation and Recovery Act, but are toxic to humans, are also assessed for acc
materials at the INEL include chlorine, sodium, acids and bases, laboratory chemicals, and
used at Test Area North for the manufacture of military tank armor.  Hazardous constituent
streams involve materials such as cadmium in high-level waste and mercury in transuranic w
      On the basis of the screening of threshold quantities of toxic and flammable materia
1994) and the quantities of materials present and their storage configuration, the acciden
were determined to have maximum reasonably foreseeable consequences.  Also listed in the t
estimated frequency of occurrence, and maximum exposure to a hypothetical individual at th
boundary in terms of percentage of Emergency Response Planning Guide Level 3 values.  The 
Response Planning Guide 3 values represent the concentration where, without evacuation, on
or develop life-threatening health effects.  Concentrations that a hypothetical member of 
site boundary could be exposed to as a result of accidents are illustrated in Figure 5.14-
nearest public access and in nearby communities are given in Slaughterbeck et al. (1995). 
fatalities to an estimated population of 100 exposed workers as a result of a chlorine rel
Laboratory-West is estimated to be 1.0 y 10-3 per year (Slaughterbeck et al. 1995).  Impac
range from minor irritation to eyes and lungs to death.  No secondary impacts would result
accidents. 

5.14.3.6 Environmental Remediation and Decontamination and Decommissioning.



Approved environmental remediation and decontamination and decommissioning projects would 
Alternative A (No Action).  Activities would include remediation of Pit 9 and the vadose z
Waste Management Complex and decontamination and decommissioning of the Auxiliary Reactor 
Boiling Water Reactor Experiment-V.  
 
Table 5.14-5.  Impacts from selected maximum reasonably foreseeable accidents involving ha
at the Idaho National Engineering Laboratory for Alternative A (No Action). 
             Accident          Frequency      MEI chemical          MEI chemical concentra
                                (events/yr)   concentrationa        (percentage of ERPG3)b
                                              (mg/m3)  
Chlorine release at Argonne    1 y 10-5       20                    35  
National Laboratory-West  
(ANL-W)c 
Chlorine release at Central    1 y 10-4       6.0                   10  
Facility  Area (CFA)c 
Chlorine release at Idaho      5 y 10-6       4.2                   7  
Chemical Processing Plant (ICPP)c 
Nitric acid release at ICPPc   1 y 10-5       0.12                  0.05  
Lava flow over Radioactive     2 y 10-5       Mercury:  3.0         Mercury:  30  
Waste Management Complex (RWMC)d              Nitric acid:  20      Nitric acid:  6  
                                              Phosgene gas:  0.10   Phosgene gas:  3  
Fire in depleted uranium       1 y 10-7       0.20                  1  
at Test Area Northc 
Handling accident involving    1 y 10-4       13                    33  
existing quantities of sulfur  
dioxide at INEL Research Centerc 
________________________  
  
a.  MEI - maximally exposed individual at the nearest site boundary.  
b.  ERPG3 - Emergency Response Planning Guide Level 3 (immediately dangerous to life and h
c.  Hazardous materials in inventory.  
d.  Hazardous constituents of transuranic and products of combustion. 
 
Figure 5.14-5.  Potential maximum hazardous chemical concentrations at nearest Idaho Natio
      Based on quantities of radioactive material present, the accidents given in Table 5.
determined to have bounding consequences within the abnormal, design basis, and beyond des
frequency categories.  Impacts from these accidents are illustrated in Figures 5.14-2 and 
excess fatal cancers in the exposed population were not calculated in the source document 
al. 1995), excess fatal cancers would be similar to those of the other waste streams based
the maximum exposed individual at the nearest site boundary.  No secondary impacts or work
would be expected. 

5.14.4 Impacts from Alternative B (Ten-Year Plan) 

      Secondary impacts are shown in Table 5.14-4.  Worker risks are similar to those char
Alternative A (No Action); workers near the source of releases have a potential risk of in
accident impacts from several Alternative B (Ten-Year Plan) projects are evaluated. 

5.14.4.1 Spent Nuclear Fuel. 

The incremental risk of accidents over those assessed in 
Alternative A (No Action) (Section 5.14.3.1) would be related to construction activities a
additional offsite spent nuclear fuel shipments (including Fort St. Vrain fuels) at the IN
increased quantity of relatively long-cooled fuel would be managed and stored in the Fluor
(FAST) Facility (CPP-666) basins, the CPP-749 Underground Storage Facility, and a proposed
storage/canning and characterization facility at the Idaho Chemical Processing Plant.  On 
estimated changes in spent fuel-handling activities under Alternative B, the frequency of 
accident is increased by a factor of 4.8.  The offsite consequences would not increase ove
Alternative A.  For a criticality accident at the CPP-603 Underwater Fuel Storage Facility
handling accident associated with degraded spent nuclear fuel, the estimated frequency con
Alternative A (1 y 10-3 or 0.001 events per year) is based on the number of handling activ
relocating the CPP-603 spent nuclear fuel inventories to CPP-666.  Because handling events
relocating spent nuclear fuel from CPP-603 to CPP-666 are unaffected by proposed changes i



inventories under the different alternatives, the estimated frequency for this event would
      Adding storage racks to CPP-666, as proposed under this alternative, would allow mor
storage capacity at the INEL site.  The increased handling of spent fuel necessary to add 
the probability of a mechanical damage or criticality accident.  The construction activiti
likelihood of an industrial accident and worker injury or death. For analysis purposes, op
Argonne National Laboratory-West were assumed to continue as in Alternative A (No Action),
of the short-cooled fuel handled at this facility, the Alternative A accidents would conti
design basis and beyond design basis accident frequency categories under Alternative B (Te
The bounding accident characteristics within each frequency category that differ from thos
Alternative A (Section 5.14.3.1) are summarized in Table 5.14-6.  The Alternative B accide
spent nuclear fuel and other radioactive waste streams are illustrated in Figures 5.14-6, 

5.14.4.2 High-Level Waste. 

The frequency of construction accidents and minor radiological 
accidents would increase as a result of proposed actions.  However, the consequences of ac
with high-level waste facilities under Alternative B (Ten-Year Plan) are bounded by those 
Alternative A (No Action). 
      One Alternative B project includes technology selection for processing sodium-bearin
and calcined high-level waste.  Accidents associated with current storage of sodium-bearin
with calcining activities bound chosen technologies because the chosen technology would us
requirements and best available treatment technologies.  The resultant waste form would be
the current high-level waste form stored at the INEL site. 

5.14.4.3 Transuranic Waste. 

Construction accidents and minor radiological accidents could 
occur as a result of proposed actions under Alternative B (Ten-Year Plan).  Additional tra
would be received for storage.  The frequency of a fire in the Radioactive Waste Managemen
transuranic storage area is assumed to increase by approximately a factor of five on the b
handling requirements.  The consequences of a lava flow accident would increase by approxi
percent on the basis of the projected change in inventory of transuranic waste at the Radi
Management Complex. 

5.14.4.4 Mixed and Low-Level Waste. 

Under Alternative B (Ten-Year Plan), additional 
mixed and low-level waste would be generated on the INEL site by proposed projects and by 
and decommissioning activities.  The frequency of fires in mixed waste storage and the Rad
Management Complex subsurface disposal area is estimated to increase by 
 
Table 5.14-6.  Characteristics of radiological accidents at the Idaho National Engineering
Alternative B (Ten-Year Plan) that differ from those under Alternative A (No Action).   
        Accident     Frequency  Facility     Dose at nearest             Dose to MEI  Offs
                     (events/yr)worker dose  public access               (rem)e       dose
                                (rem)c       (rem)d                                   95% 
                                                                                          
                                                                                          
  
                                                            Spent Nuclear Fuel Accidents 
Fuel handling acciden4.8 y 10-2 (f)          (f)                         2.0 y 10-3   (f) 
fuel pin breach, venting of  
noble gases and iodine  
(bounded by HFEF fuel  
handling accident) 
                                                 High-Level Waste Accidents - No Change fr
                                                            Transuranic Waste Accidents  
Lava flow over RWMC  2 y 10-5   Evacuate     Evacuate                    1.0 y 10-1   1.1 
Fire in RWMC TSA     2 y 10-5   (f)          (f)                         1.0 y 10-6   (f) 
                                                      Mixed Low-Level/Low-Level Waste Acci
Fire in RWMC SDA     2 y 10-3   (f)          (f)                         4.0 y 10-4   (f) 
Design basis fire at 2 y 10-3   (f)          (f)                         2.8 y 10-3   (f) 
WERF Waste Storage  



Building 
                              Environmental Remediation/Decontamination and Decommissionin
________________________  
a.  Accidents involving hazardous materials for Alternative A are summarized in Table 5.14
b.  Fatal cancer risk = dose y accident frequency y (5.0 y 10-4 fatal cancers per rem) (IC
if dose is <20 rem (ICRP 1991).  For doses y20 rem, the ICPR-60 conversion factor is doubl
Numbers in parentheses indicate total number of fatal cancers in the population if the acc
c.  A facility worker is defined as a worker located 100 m (330 ft) from the point of rele
d.  Member of the public on a highway at the nearest point to the facility within the site
e.  MEI = maximally exposed hypothetical individual whose residence is located at the near
f.  The safety analysis report utilized for this accident does not provide this informatio
developed before DOE orders specifically required this information.  As demonstrated by th
the MEI, consequences to the public from this accident are less than or comparable to the 
from the spent nuclear fuel and high-level waste accidents in Table 5.14-3 with calculated
doses.  
  
Definition of acronyms:  
HFEF - Hot Fuel Examination Facility  
MEI - maximally exposed individual at the nearest site boundary  
RWMC - Radioactive Waste Management Complex  
SDA - Subsurface Disposal Area  
WERF - Waste Experimental Reduction Facility  
TSA - Transuranic Storage Area 
 
Figure 5.14-6.  Potential radiation exposures from accidents to individual at nearest Idah
 
Figure 5.14-7.  Risk of fatal cancer to individual at nearest Idaho National Engineering L
 
Figure 5.14-8.  Excess fatal cancers in exposed population from radiation accidents at Ida
a factor of two on the basis of projected waste-handling requirements.  Accidents with low
and construction accidents could occur as a result of proposed actions, for example, the A
incineration of low-level and mixed low-level waste at the Waste Experimental Reduction Fa

5.14.4.5 Hazardous Materials. 

The consequences of maximum reasonably foreseeable 
accidents associated with hazardous waste or chemicals would be the same under Alternative
Plan) as those analyzed under Alternative A (No Action).  Lower consequence accidents coul
result of proposed actions. 

5.14.4.6 Environmental Remediation and Decontamination and Decommissioning. The incremental risk of accidents over 
those assessed in Alternative A (No Action) would be related to expanded environmental remediation and decontamination 
and decommissioning activities (including construction) on the basis of current plans. 

However, accidents associated with environmental remediation at 
Pit 9 at the Radioactive Waste Management Complex would bound consequences of accidents at
activities on the INEL site.  Therefore, the consequences of maximum reasonably foreseeabl
associated with environmental remediation and decontamination and decommissioning activiti
same under Alternative B (Ten-Year Plan) as those analyzed under Alternative A (No Action)

5.14.5 Impacts from Alternative C (Minimum Treatment, Storage, and Disposal) 

      Secondary impacts are shown in Table 5.14-4.  Worker risks are similar to those char
Alternative A (No Action); workers near the source of releases have a potential risk of in
accident impacts from several Alternative C (Minimum Treatment, Storage, and Disposal) pro
evaluated. 

5.14.5.1 Spent Nuclear Fuel. 

The incremental risk of accidents over those assessed in 
Alternative A (No Action) (Section 5.14.3.1) would be related to the eventual shipment off
of spent nuclear fuel stored at the INEL.  During the shipment phase, the additional fuel-
may increase the frequency (8.6 times Alternative A), but not the offsite consequences, of



accidents.  The decrease in total spent nuclear fuel at the INEL would decrease the freque
associated with storing spent nuclear fuel.  For analysis purposes, operations at Argonne 
Laboratory-West were assumed to continue as in Alternative A, and because of the short-coo
at this facility, Alternative A accidents would continue to bound the design basis and bey
accident frequency categories under Alternative C (Minimum Treatment, Storage, and Disposa
bounding accidents within each frequency category that differ from those specified in Alte
characteristics (Section 5.14.3.1) are summarized in Table 5.14-7.  The Alternative C acci
for spent nuclear fuel and other radioactive waste streams are illustrated in Figures 5.14
11.  After shipment of all spent nuclear fuel offsite, only impacts associated with spent 
operations would continue. 

5.14.5.2 High-Level Waste. 

The consequences of maximum reasonably foreseeable accidents 
associated with high-level waste facilities would be the same under Alternative C (Minimum
Storage, and Disposal) as those analyzed under Alternative A (No Action).  Lower 
 
Table 5.14-7.  Characteristics of radiological accidents at the Idaho National Engineering
Alternative C (Minimum Treatment, Storage, and Disposal) that differ from those under Alte
         Accident      Frequency  Facility     Dose at nearesDose to MEIe Offsite populati
                       (events/yr)worker dose  public access (rem)        dose (person-rem
                                  (rem)c       (rem)d                     95% meteorology 
                                                                                          
                                                                                          
  
                                                            Spent Nuclear Fuel Accidents 
  
Fuel-handling accident,8.6 y 10-2 (f)          (f)           2.0y 10-3    (f)             
pin breach, venting of noble  
gases and iodine (bounded by  
HFEF fuel- handling  
accident) 
                                                 High-Level Waste Accidents - No Change fr
  
                                                            Transuranic Waste Accidents  
  
Fire in RWMC TSA       4 y 10-5   (f)          (f)           1.0 y 10-6   (f)             
  
                                                      Mixed Low-Level/Low-Level Waste Acci
  
Design basis fire at WE2 y 10-3   (f)          (f)           2.8 y 10-3   (f)             
Waste Storage Building 
  
                              Environmental Remediation/Decontamination and Decommissionin
________________________  
  
a.  Accidents involving hazardous materials for Alternative A are summarized in Table 5.14
b.  Fatal cancer risk = dose y accident frequency y (5.0 y 10-4 fatal cancers per rem) (IC
doubled, or 1.0 y 10-3 (ICRP 1991).  Numbers in parentheses indicate total number of fatal
c.  A facility worker is defined as a worker located 100 m (330 ft) from the point of rele
d.  Member of the public on a highway at the nearest point to the facility within the site
e.  MEI = maximally exposed hypothetical individual whose residence is located at the near
f.  The safety analysis report used for this accident does not provide this information be
MEI, consequences to the public from this accident are less than or comparable to the cons
doses.  
  
Definition of acronyms:                                                                   
HFEF - Hot Fuel Examination Facility           RWMC - Radioactive Waste Management Complex
MEI - maximally exposed individual at the      SDA - Subsurface Disposal Area             
nearest boundary 
 
Figure 5.14-9.  Potential radiation exposures from accidents to individual at nearest Idah
 
Figure 5.14-10.  Risk of fatal cancer to individual at nearest Idaho National Engineering 



 
Figure 5.14-11.  Excess fatal cancers in exposed population from radiation accidents at Id
consequence accidents and construction accidents could occur as a result of proposed Alter
for example, replacement of high-level waste tanks.  Replacement tanks would upgrade the s
high-level waste storage at the INEL site.  Ultimately, the risk of accidents would be dec
tanks would be constructed in accordance with current design requirements, and would inclu
as double wall confinement, leak detection, and seismic-resistant design.  The constructio
increase the likelihood of an industrial accident and worker injury or death.  Another Alt
selection of technologies for processing sodium-bearing liquid waste and calcined high-lev
discussed under Alternative B. 

5.14.5.3 Transuranic Waste. 

Under Alternative C (Minimum Treatment, Storage, and 
Disposal), the majority of transuranic waste stored at the INEL site would be transported 
storage location.  The increased handling necessary to retrieve, package, and transport tr
the INEL site would increase the frequency of fires approximately ten-fold.  After shipmen
wastes offsite, only impacts associated with INEL-generated transuranic wastes would conti

5.14.5.4 Mixed and Low-Level Waste. 

Under Alternative C (Minimum Treatment, Storage, 
and Disposal), all stored and newly generated mixed low-level waste/low-level waste would 
offsite for treatment, storage, and disposal.  The increased handling necessary to package
low-level waste/low-level waste from the INEL site would approximately double the frequenc
basis fire in the Waste Experimental Reduction Facility Waste Storage Building.  Following
only those quantities staged for offsite shipment from operating facilities would remain.

5.14.5.5 Hazardous Materials. 

The frequency and consequences of maximum reasonably 
foreseeable accidents associated with hazardous wastes and hazardous materials in inventor
same under Alternative C (Minimum Treatment, Storage, and Disposal) as those analyzed unde
A (No Action).  Under Alternative C, mixed waste with hazardous constituents stored at the
Waste Management Complex would be transported offsite, eventually eliminating that source 
material. 

5.14.5.6 Environmental Remediation and Decontamination and Decommissioning. 

The frequency and consequences of accidents associated with environmental remediation and
decontamination and decommissioning activities would be the same under Alternative C (Mini
Treatment, Storage, and Disposal) as those analyzed under Alternative A (No Action). 

5.14.6 Impacts from Alternative D (Maximum Treatment, Storage, and Disposal) 

      Secondary impacts are shown in Table 5.14-4.  Worker risks are similar to those char
Alternative A (No Action); workers near the source of releases have a potential risk of in
accident impacts from several Alternative D (Maximum Treatment, Storage, and Disposal) pro
evaluated. 

5.14.6.1 Spent Nuclear Fuel. 

The incremental risk of accidents over those assessed in 
Alternative A (Section 5.14.3.1) would be related to two factors:  (a) receipt of addition
relatively long-cooled spent nuclear fuel, and (b) processing of spent nuclear fuel for ul
additional handling necessary to receive and store spent nuclear fuel would be approximate
under Alternative A.  The fuel received would be managed at a new dry storage/canning and 
facility at the Idaho Chemical Processing Plant.  The additional fuel-handling and dry sto
be expected to increase by 20 times the frequency, but not the consequences, of fuel-handl
Stabilization of the fuel for long-term storage would be performed in a new Waste Immobili
the Idaho Chemical Processing Plant.  Consequences of potential accidents at the Waste Imm



Facility are bounded by spent nuclear fuel activities involving short-cooled fuel as asses
      Fuel processing would take place in the Fluorinel and Storage (FAST) facility (CPP-6
Fuel Processing Restoration Facility (CPP-691).  Processing would consist of dissolving sp
an acid solution, and processing the dissolved fuel to immobilize radionuclides for final 
the basis of accidents previously analyzed in EG&G Idaho (1993), bounding accidents associ
processing are nuclear criticality, dissolver hydrogen explosion, and accidental dissoluti
fuel. 
      For analysis purposes, operations at Argonne National Laboratory-West were assumed t
as in Alternative A (No Action), and because of the short-cooled fuel handled at this faci
accidents would continue to bound the design-basis and beyond-design-basis accident freque
under Alternative D (Maximum Treatment, Storage, and Disposal).  The bounding accident cha
within each frequency category that differ from those specified in Alternative A (Section 
summarized in Table 5.14-8.  The Alternative D accident consequences for spent nuclear fue
radioactive waste streams are illustrated in Figures 5.14-12, 5.14-13, and 5.14-14. 

5.14.6.2 High-Level Waste. 

Because of spent fuel processing activities, additional high-level 
waste would be generated and processed at the Idaho Chemical Processing Plant under Altern
(Maximum Treatment, Storage, and Disposal).  However, the frequency and consequences of ac
associated with high-level waste facilities would be bounded by those analyzed under Alter
Action) because existing calcine facilities would continue to be used, and because of prop
upgrades to liquid waste management facilities under Alternative D.  Several example Alter
involving high-level waste (selection of technologies for processing sodium-bearing liquid
high-level waste and replacement of high-level waste tanks) were discussed briefly under A
(Ten-Year Plan) and C (Minimum Treatment, Storage, and Disposal), respectively. 

5.14.6.3 Transuranic Waste. 

The incremental risk of accidents over those assessed in 
Alternative A (No Action) would be related to the receipt of DOE complex-wide waste for ex
treatment, storage, and preparation for shipping for disposal at the Waste Isolation  
 
Table 5.14-8.  Characteristics of radiological accidents at the Idaho National Engineering
D (Maximum Treatment, Storage, and Disposal) that differ from those under Alternative A (N
          Accident        Frequency    Facility     Dose at nearesDose to MEI  Offsite pop
                          (events/yr)  worker dose  public access (rem)e       dose (perso
                                       (rem)c       (rem)d                     95% meteoro
                                                                                          
                                                                                          
                                                                Spent Nuclear Fuel Acciden
Fuel handling accident,   2.0 y 10-1   (f)          (f)           2.0 y 10-3   (f)        
fuel pin 
breach, venting of noble gases  
and iodine (bounded by HFEF  
fuel handling accident) 
Inadvertent nuclear     g1 y 10-3    9.1          4.9 y 10-2    2.8 y 10-2   5.6          
criticality 
during processing 
Dissolver hydrogen       1 y 10-5     (f)          (f)           6.3 y 10-4   h8.1 y 10-1 
explosive 
Inadvertent dissolution  1 y 10-6     (f)          (f)           3.0 y 10-2   h2.9 y 101  
of 30-day cooled fuel 
   
                                                   High-Level Waste Accidents - No Change 
                                                                Transuranic Waste Accident
Lava flow over RWMC       2 y 10-5     Evacuate     Evacuate      1.1 y 10-1   1.2 y 102  
Fire in RWMC TSA          4 y 10-5     (f)          (f)           1.0 y 10-6   (f)        
                                                          Mixed Low-Level/Low-Level Waste 
Fire in RWMC SDA          1 y 10-2     (f)          (f)           4.0 y 10-3   (f)        
Design basis fire at WERF 1 y 10-2     (f)          (f)           2.8 y 10-3   (f)        
Storage Building 
                                  Environmental Remediation/Decontamination and Decommissi
________________________  



a.  Accidents involving hazardous materials for Alternative A (No Action) are summarized i
b.  Fatal cancer risk = dose y accident frequency y (5.0 y 10-4 fatal cancers per rem) (IC
is <20 rem (ICRP 1991).  For doses y20 rem, the ICPR-60 conversion factor is doubled, or 
1.0 y 10-3.  Numbers in parentheses indicate total number of fatal cancers in the populati
c.  A facility worker is defined as a worker located 100 m (330 ft) from the point of rele
d.  Member of the public on a highway at the nearest point to the facility within the site
e.  MEI = maximally exposed hypothetical individual whose residence is located at the near
f.  The safety analysis report utilized for this accident does not provide this informatio
DOE orders specifically required this information.  As demonstrated by the dose to the MEI
consequences to the public from this accident are less than or comparable to the consequen
the spent nuclear fuel and high-level waste accidents in Table 5.14-3 with calculated popu
g.  Idaho Chemical Processing Plant has experienced three inadvertent criticalities during
the last one 14 years ago.  The frequency shown is based on modern facility design and saf
h.  The safety analysis report utilized for this accident used a population of 100,000.  A
conditions and wind direction, the projected maximum sector within 50 miles of the acciden
Definition of acronyms:                                                                   
HFEF - Hot Fuel Examination Facility                RWMC - Radioactive Waste Management Co
MEI - maximally exposed individual at nearest       SDA - Subsurface Disposal Area        
site boundary 
 
Figure 5.14-12.  Potential radiation exposures from accidents to individual at nearest Ida
 
Figure 5.14-13.  Risk of fatal cancer to individual at nearest Idaho National Engineering 
 
Figure 5.14-14.  Excess fatal cancers in exposed population from radiation accidents at Id
Pilot Plant transuranic waste inventory at the INEL site would be increased by approximate
frequency of fires is assumed to increase by no more than a factor of ten because not all 
the increased handling and storage of waste.  The frequency of a lava flow event would be 
assessed under Alternative A, but the consequences are assumed to increase by a factor of 
Alternative D (Maximum Treatment, Storage, and Disposal) because of the increased inventor

5.14.6.4 Mixed and Low-Level Waste. 

The incremental risk of accidents over those assessed in 
Alternative A (No Action) would be related to the receipt of DOE complex-wide waste for tr
and disposal.  The annual mixed low-level waste/low-level waste volume managed at the INEL
increased approximately ten-fold.  Waste would be managed by additional inventory turnover
facilities.  The frequency of fires is assumed to increase by no more than ten-fold becaus
associated with the increased handling and storage of waste.  No increase in consequence w
facilities with the same maximum capacity as assumed under Alternative A would be used.  T
consequence of a fire at the Subsurface Disposal Area at the Radioactive Waste Management 
assumed to increase ten-fold on the basis of the receipt of additional offsite shipments a
decontamination and decommissioning activities.  Accidents associated with incineration at
Experimental Reduction Facility are the same for this alternative as those considered in t
Year Plan) analyses for low-level and mixed low-level waste streams. 

5.14.6.5 Hazardous Materials. 

The incremental risk of accidents over those assessed in 
Alternative A (No-Action) would be related to two factors: (a) increased inventory of chem
Chemical Processing Plant in support of spent fuel processing, and (b) receipt of addition
containing hazardous constituents.  Additional chemicals at the Idaho Chemical Processing 
fuel processing would be hydrofluoric acid and anhydrous ammonia.  As discussed in Section
volume of transuranic waste containing hazardous constituents at INEL would increase by 20
frequency of a lava flow event would be the same as that assessed under Alternative A, but
consequences are assumed to increase by 20 percent under Alternative D (Maximum Treatment,
Disposal).  The bounding accident characteristics that differ from those specified in Alte
5.14.3.5) are summarized in Table 5.14-9. 
 
Table 5.14-9.  Characteristics of hazardous material accidents at the Idaho National Engin
under Alternative D (Maximum Treatment, Storage, and Disposal) that differ from those unde
(No Action). 
            Accident          Frequency       MEIa chemical         MEI chemical concentra
                              (events/year)   concentration         (percentage of ERPG3)b



                                              (mg/m3)  
Lava flow over Radioactive    2 y 10-5        Mercury: 3.6          Mercury: 36  
Waste 
Management Complex                            Nitric acid: 24       Nitric acid: 7  
                                              Phosgene gas: 0.12    Phosgene gas: 4  
Hydrofluoric acid spill at   1 y 10-5        0.078                 0.2  
Idaho Chemical Processing Plant 
Anhydrous ammonia release at  1 y 10-6        82                    12  
Chemical Processing Plant 
________________________  
  
a.  MEI - maximally exposed individual at the nearest site boundary.  
b.  ERPG3 - Emergency Response Planning Guide Level 3 (immediately dangerous to life and h

5.14.6.6 Environmental Remediation and Decontamination and Decommissioning. 

The 
frequency and consequences of accidents associated with environmental remediation and deco
decommissioning activities would be the same under Alternative D (Maximum Treatment, Stora
Disposal) as those analyzed under Alternative A (No Action). 

5.15 Cumulative Impacts and Impacts  

               from Connected or Similar Actions 
      Evaluation of cumulative impacts is necessary to develop an understanding of the imp
implementation of the alternatives.  A cumulative impact is the result of the incremental 
proposed action added to all other past, present, and reasonably foreseeable future action
actions may include DOE projects not associated with the Spent Nuclear Fuel or Environment
and Waste Management (ER&WM) Programs and any offsite projects conducted by government age
businesses, or individuals. 
      Table 5.15-1 lists additional onsite and offsite projects to be assessed.  This tabl
largest anticipated future offsite projects identified by the appropriate county agencies,
Commerce, and local development groups and are commensurate with the level of reasonably f
development within the communities surrounding the INEL.  These projects also represent mo
sources of impacts not associated with the proposed actions. 
      In most cases, cumulative impacts are obtained by combining impacts caused by the al
those caused by other past, present, and reasonably foreseeable future actions.  However, 
impacts are population-specific and are not appropriate to combine.  For example, estimate
cancers for workers as a result of radiological exposures from all facilities at the INEL 
quantitatively to estimate excess fatal cancers derived from INEL operations; however, it 
inappropriate to combine estimated excess fatal cancers for workers at another location th
radiological emissions, such as in Pocatello, Idaho, with those estimated at INEL because 
populations are almost entirely independent of one another. 
      Evaluation of cumulative impacts is important because a significant impact can arise
small actions that, by themselves, do not have significant impacts.  Nonhealth-related  
 
Table 5.15-1.  Other projects to be included for assessment of cumulative impacts. 
Project                                                          Description  
                     At the Idaho National Engineering Laboratory  
                                                 
Test Area North-616 Liquid Waste               Facility consists of a one-story cast-in-pl
Treatment Support Facility                     building (11 y 14 y 4.5 meters high; 36 y 4
                                               basement and mechanical penthouse on the ro
                                               into an evaporator pit, valve-operating roo
                                               control room, and a vestibule.  Basement co
                                               cooling tower; heating/ventilating room is 
                                               facility operated from 1958 to 1970; rated 
                                               and decommissioning (D&D) would begin in Fi
                                               then, facility is in surveillance and maint
                                               environmental assessment.  
                                                  
Test Train Assembly Facility                   Located in the basement of the Materials Te
                                               this facility would include removal and tre



                                               contaminated shielding water (MTR-603 Water
                                               decontamination of canal walls, floor, and 
                                               canal is 2.5 meters (8.0 feet) wide, 4.7 me
                                               level, and 37 meters (121.5 feet) long [25 
                                               the reactor building].  Water depth in the 
                                               feet).  The canal contains irradiated fuel 
                                               removed prior to D&D.  Canal would be parti
                                               level reaches 0.10 rem (10 millirem) per ho
                                               be responsibility of D&D project. Decontami
                                               in Fiscal Year 1999.  
                                                 
Power Burst Facility                           D&D of facility including capping of SL-1 b
                                               (4.6 acres)] and remediation of two injecti
                                               reactor (in shutdown mode), the Waste Exper
                                               for treatment of low-level waste (compactio
                                               of combustible waste), and the Mixed Waste 
                                               status under the Resource Conservation and 
                                               remains candidate for the site of Boron Neu
                                               program should become revitalized.  
                                                 
Underground Storage Tank Upgrade               Replacement of two emergency support genera
(Argonne National Laboratory-West)             meet current underground storage tank regul
                                               involve less than 0.8 hectare (2 acres) of 
                                                 
Fuel Cycle Facility Water Storage and          Upgrade of existing water system with redun
Delivery Improvements (Argonne                 in accordance with DOE Order 6431.  .  Upgr
National Laboratory-West)                      than 2 hectares (5 acres) of previously dis
                                                 
Site Utilities Upgrade (Argonne                General repair on steam condensate system, 
National Laboratory-West)                      utilities, and communication services.  Pro
                                               hectares (10 acres) of previously disturbed
                                                 
Experimental Breeder Reactor-II/FCF            Improve fuel handling capabilities outside 
External Fuel Handling Upgrade                 Cycle Facility.  Improvements would involve
(Argonne National Laboratory-West)             acres) of previously disturbed land.  
                                                 
Fuel Handling and Plant Support                Improve fuel handling capabilities for the 
(Argonne National Laboratory-West)             Improvements would involve less than 0.4 he
                                               disturbed land.  
                                                 
Offsite  
Housing Development, Idaho Falls               300-unit single family housing development 
                                               61 hectares (150 acres) of vacant land.  
Business Park, Rexburg                         20 hectares (50 acres) of vacant land betwe
                                               facilities are planned for an expansion int
                                               park for 30-40 businesses.  
                                                 
Manufacturer, Pocatello                        Existing manufactured home factory to expan
                                               to between 140 and 150 employees.  Expansio
                                               acres) in Pocatello Airport Industrial Park
                                                  
Food, Machinery, and Chemical Corp.,           FMC phosphate manufacturing plant to reduce
Pocatello                                      4 to 3 within the next two years; 25-30 job
                                                 
Target Department Store, Idaho Falls           Opening of Target discount store and associ
                                               development planned on vacant land near the
                                                  
cumulative impacts are summarized in Table 5.15-2 and discussed in Sections 5.15.1 through
5.15.9.  Transportation-related cumulative health effects and occupational and public heal
effects are discussed in Sections 5.15.7 and 5.15.8. 

5.15.1 Land Use 

      Implementation of any of the alternatives would contribute to the cumulative loss of



space land use.  As discussed in Section 5.2, Land Use, the maximum amount of space that w
disturbed on the INEL site would be 1,339 acres (542 hectares) under Alternative D (Maximu
Storage, and Disposal).  A list of activities that are unrelated to the alternatives but t
place at the INEL and in nearby communities is presented in Table 5.15-1.  While exact max
not available, over 200 acres (80 hectares) of vacant land in nearby communities are sched
development.  It is unknown what types of land uses currently exist on this vacant land.  
potentially disturb previously disturbed land are scheduled to take place on more than 20 
the INEL site.  None of these other activities would create irreversible or irretrievable 
except for a project at the Power Burst Facility that would cap a currently existing piece
[approximately 5 acres (2 hectares)] containing buried radioactive items. 
      Combining the acreage of onsite and offsite projects, less than 1,500 acres (610 hec
undeveloped land would be disturbed.  The five-county region (Bingham, Bonneville, Butte, 
Clark counties) in which the INEL site is situated contains approximately 795,000 acres (3
of land classified as barren.  In addition, approximately 791,500 acres (320,000 hectares)
forest or wetland, and another 2,945,700 acres (1,192,000 hectares) are classified as rang
1986, Bonneville County 1976, Butte County 1976, Clark County 1994, Jefferson County 1988,
County 1990).  Combined, these acreages make up more than 75 percent of the land use in th
disturbance of undeveloped land that would take place as a result of activities at the INE
offsite activities would represent about 0.03 percent of the five-county land uses summari
  
 
Table 5.15-2. Nonhealth-related cumulative impacts by resource area and alternative. 
                                                                 Alternative A         Alt
Discipline                                                       (No Action)           (Te
Land use/                                                        Small compared to     Sma
amount of land not available for other use                       regional land uses    reg
Socioeconomics/                                                  Overall decrease of   Ove
change in number of total jobs                                   4,808                 2,2
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
Cultural resources/minimum                                       6 structures and 0    70 
number of potentially historic                                   sites                 sit
structures/archaeological sites                                                           
disturbedb                                                                                
                                                                                          
                                                                                          
Air resourcesc                                                   Below applicable      Bel
                                                                 standards             sta
                                                                                          
Water resources/water usage                                      Negligible            Neg
                                                                                          
Ecological resources/acreage loss                                285                   106
                                                                                          
Waste management/waste volume                       High-leveld,e12,100 m3             12,
total pending dispositionf                                                                
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                    Transuranicg 67,000 m3             73,
                                                    Mixed low-   17,000 m3             17,
                                                    level  
                                                    Low-levelg   46,000 m3             72,
                                                    Hazardouse   12,000 m3             12,
                                                    INELg        540,000 m3            590
                                                    industrial  
  
  
  
   



a. Treatment, storage, and disposal. 
b. Numbers for archaeological sites potentially impacted would be expected to increase as 
surveys are conducted for onsite and offsite projects on acreage previously unsurveyed.  
c. See Health and Safety (Section 5.15.8 and associated table) for cumulative health risks
d. High-level waste includes both liquid and calcine forms.  Liquid high-level waste total
which would increase these reported totals by some degree.  Numbers represent all high-lev
e. Numbers represent total volume stored onsite.   
f.  Derived in Freund (1994), Morton and Hendrickson (1995). 
g. Numbers do not include existing dispositioned waste stored or buried onsite. 
                                                                                          

5.15.2 Socioeconomics 

      The cumulative impact on regional employment under implementation of any of the alte
would be an overall decline during the ten-year timeframe of this EIS (see Table 5.15-2). 
implementation of any of the alternatives would generate temporary increases in employment
region surrounding INEL, primarily due to construction activities.  The magnitude of the c
on regional employment under implementation of any of the alternatives is not expected to 
notably affect the socioeconomic resources of the region. 
      Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal) woul
to generate moderate employment increases through fiscal year 2004, while Alternatives A (
(Minimum Treatment, Storage, and Disposal), which include phaseout of the Expended Core Fa
ultimately result in employment declines. 
      Based on currently available data, it is expected that additional employment would b
larger offsite projects planned to occur in the communities surrounding INEL (Table 5.15-1
implementation, the offsite projects could contribute approximately 280 jobs to the region
However, the expected future declines in baseline employment at the INEL would more than o
increases associated with Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage
Disposal) and the offsite projects.  The level of the cumulative employment effect ranges 
jobs under Alternative A (No Action), representing a 4.1-percent decline in total regional
loss of 1,167 jobs under Alternative D, representing a 1.0-percent decline in total region
      The magnitude of the cumulative effect on regional employment under implementation o
alternatives is not expected to be sufficient to adversely affect the socioeconomic resour
Potential population declines associated with the cumulative effect on regional employment
represent less than 2 percent of the total regional population.  It is unlikely that a cha
size would generate any notable long-term adverse impacts to housing, community services, 
in the region.  Further discussion regarding potential impacts to population and community
found in Section 5.3, Socioeconomics. 

5.15.3 Cultural Resources 

      The types of cumulative impacts on cultural resources are the same for all alternati
under each of the alternatives, when combined with associated offsite activities (see Tabl
reduce the number of cultural resources in southeastern Idaho.  However, surveying, record
archaeological and historic sites and structures at the INEL site would increase scientifi
region's cultural resources; although stabilizing prehistoric resources may adversely affe
to the Native American groups because it interrupts the natural deterioration of sites, wh
these groups.  The unchecked deterioration of both structures and historical documents on 
the INEL site could have a long-term adverse impact on these resources.  Long-term effects
due to the loss of traditional resources.  Cumulative impacts associated with Alternative 
and Alternative D (Maximum Treatment, Storage, and Disposal) have the greatest potential f
Alternative A (No Action) would have the least impact.  

5.15.4 Air Resources 

      The cumulative impacts of radiological and nonradiological air emissions have been a
each of the four alternatives (see Section 5.7, Air Resources) and for individual waste ma
within each alternative.  These impacts are assessed for emissions from maximum operation 
facilities, construction and operation of new facilities, demolition activities associated
and decommissioning of existing facilities, environmental restoration activities, and mobi
vehicular traffic and heavy equipment operation within the INEL. 
      For radiological emissions, all impacts at onsite and offsite locations are well bel
standards and are a small fraction of the dose received from natural background sources.  



an offsite individual is associated with Alternative D (Maximum Treatment, Storage, and Di
about 0.0008 rem (0.8 millirem) per year.  When added to the maximum baseline dose of 0.00
millirem) per year, this dose remains well below the dose limit of 0.01 rem (10 millirem) 
the National Emissions Standards for Hazardous Air Pollutants.  This dose is considered an
the cumulative emissions from existing and proposed sources at the INEL, as well as other 
origin (notably, the Food, Machinery and Chemical Corp. phosphorus plant in Pocatello, Ida
releases polonium-210 and other naturally occurring radionuclides in airborne effluents). 
dose to the collective population is about 4 person-rem per year, about half of which is a
incineration of transuranic waste under Alternative D (Maximum Treatment, Storage, and Dis
risks related to radiological doses from the airborne pathway are discussed in Section 5.1
      Cumulative nonradiological impacts are expressed in terms of concentrations of crite
pollutants in ambient air (that is, locations to which the public has access, such as outs
boundary and along public roads traversing the site) and general deterioration of existing
boundary locations, the highest predicted concentrations of criteria pollutants [from Alte
Treatment, Storage, and Disposal)] remain well below applicable air quality standards.  Co
public road locations within the INEL boundary could increase significantly from current l
a major project or combustion source is located relatively close to a public road, but rem
applicable standards.  Offsite levels of toxic air pollutants are below applicable standar
      The incremental impacts at onsite locations of toxic air pollutant emissions are wel
occupational standards in all cases.  However, when the cumulative effect of maximum basel
considered, the highest predicted level of benzene (near gasoline storage tanks at the Cen
is slightly above the occupational exposure limit. 
      Cumulative impacts related to ozone formation and stratospheric ozone depletion are 
levels considered "significant" by State or Federal standards.   The potential for impacts
visibility at Craters of the Moon Wilderness Area has been found to exist under worst-case
conditions (see Section 5.7.4.3, Regulatory Compliance Evaluation).  If confirmed by more 
these impacts would be averted by more extensive use of emission control equipment to furt
nitrogen dioxide emissions or by relocation of specific projects to onsite locations more 
of the Moon.  Potential visual impacts would be further defined and resolved during the ai
before projects could proceed. 

5.15.5 Water Resources 

      Cumulative impacts to water quality are the same for all alternatives.  Past disposa
resulted in some adverse impacts to water resources, but primarily in isolated areas withi
boundaries.  These impacts are observed in the tritium, strontium-90, and iodine-129 plume
of the plumes have concentrations above the U.S. Environmental Protection Agency's drinkin
standards.  Future predictions beyond the timeframe of this EIS show that concentrations d
plumes would decrease with time and, by 2035, only iodine-129 would be present above maxim
contaminant levels.  No contaminants are predicted to migrate past the INEL site boundarie
concentrations exceeding the maximum contaminant levels.  Compared to previous practices, 
projects under the alternatives and reasonably foreseeable future actions listed in Table 
result in concentrations above the U.S. Environmental Protection Agency's maximum contamin
beyond the INEL site boundaries, and impacts are expected to have a minimal effect on wate
      The INEL's contribution to the cumulative impact on regional water quality as a resu
nonradiological contamination is far less than contributions from other commercial, indust
agricultural activities (such as pesticides and fertilizer use), which have impacted a num
water supplies in the communities surrounding the INEL site (IDHW 1994).  Therefore, the c
the INEL to the cumulative impact on regional groundwater quality is expected to be minima
      Water usage from all INEL operations and proposed projects would have a negligible e
quantity of water in the aquifer.  Given that 1.77 billion cubic meters (470 billion gallo
under the INEL site every year (Robertson et al. 1974), the maximum cumulative increase re
approximately 0.43 percent of the volume of water passing under the INEL site. 

5.15.6 Ecological Resources 

      The types of cumulative impacts on ecological resources would be the same for all al
However, the scale of the impacts could vary because of the differences in scale among the
Section 5.9, Ecology).  At least an additional 8 hectares (20 acres) of previously disturb
disturbed on the INEL site from activities not associated with the proposed action, and ab
(200 acres) of habitat would be disturbed in nearby communities.  Therefore, the minimum c
habitat and vegetation for each alternative would be 105 hectares (260 acres) under Altern
Action), 333 hectares (823 acres) under Alternative B (Ten-Year Plan), 233 hectares (576 a



Alternative C (Minimum Treatment, Storage, and Disposal), and 631 hectares (1,560 acres) u
Alternative D (Maximum Treatment, Storage, and Disposal).  Other potential effects, beside
productivity and reduced biodiversity on the disturbed acres, would include additional dis
animals from the disturbed habitat and habitats in close proximity.  Some habitat fragment
however, it should be limited because the new construction would be contiguous or within e
residential, or commercial areas.  Potential impacts from traffic would be slightly increa
transport could result in 2 to 20 more vehicles per day (assuming no transport by rail) ov
Rail shipments for all alternatives could increase over current levels, thereby increasing
collisions with wildlife. 

5.15.7 Transportation 

5.15.7.1 Radiological Impacts. 

The cumulative impacts of the transportation of radioactive 
material consist of impacts from (a) historical shipments of waste and spent nuclear fuel 
the alternatives evaluated in this EIS, (c) reasonably foreseeable actions that include tr
radioactive material, and (d) general radioactive materials transportation that is not rel
action.  Table 5.15-3 lists these existing and reasonably foreseeable activities assessed 
cumulative impact of transportation.  The assessment of cumulative transportation impacts 
the cumulative impacts of offsite transportation, because offsite transportation yields la
general population than does onsite transportation.  The collective dose to the general po
was the measure used to quantify cumulative transportation impacts.  This measure of impac
because it can be directly related to estimates of cancer fatalities using a cancer risk c
of the difficulty in identifying a maximally exposed individual for shipments that occur, 
over the U.S. over an extended period of time, 1953 through 2005 (53 years). 
      Collective doses from historical shipments of waste and spent nuclear fuel to the IN
summarized in Maheras (1994).  The historical waste shipments consisted of shipments from 
generators to the INEL Radioactive Waste Management Complex from 1957 through 1993. 
 
Table 5.15-3.  Other activities to be included for assessment of cumulative impacts for tr
Activity                                                 Description  
                               Existing activities  
Historical shipments to INEL              Historical shipments of radioactive waste, naval
                                          spent nuclear fuel, and test specimens to INEL 
General transportation                    Nation-wide shipment of radioactive materials fo
                                          medical, industrial, fuel cycle, and disposal  
                                          purposes  
Reasonably foreseeable activities  
Geological repository                     Shipments of commercial spent nuclear fuel and 
                                          defense high-level waste to a geologic repositor
Waste Isolation Pilot Plant               Shipments of transuranic waste to the Waste  
                                          Isolation Pilot Plant at Carlsbad, New Mexico  
                                          (including a 5-year test phase and 20-year dispo
                                          phase)  
Submarine reactor compartments            Shipments of reactor compartments from Puget  
                                          Sound Naval Shipyard to Hanford  
Return of cesium-137 isotope capsules     Shipments of isotope capsules to the Hanford Sit
Uranium billets                           Shipment of low-enriched uranium billets from th
                                          Hanford Site to the United Kingdom 
These data were linearly extrapolated back to 1954, the year that transuranic waste was fi
Radioactive Waste Management Complex from the Rocky Flats Plant, because data for 1954 thr
were not available. 
      The historical shipments of spent nuclear fuel to the INEL site consisted of shipmen
nuclear fuel and test specimens from 1957 through 1995 (see Attachment A to Appendix D of 
this EIS).  No extrapolation of naval shipments was necessary because a detailed records s
all shipments.  Historical spent nuclear fuel also consisted of shipments of other DOE spe
the INEL besides naval shipments, such as research reactor spent nuclear fuel, commercial 
and Three Mile Island core debris.  Data for these shipments were available for 1973 throu
linearly extrapolated back to 1953, the start of operations at the Idaho Chemical Processi
data for 1953 through 1972 were not available.   
      For workers, historical offsite shipments of waste and spent nuclear fuel to the INE
collective dose of 110 person-rem or 0.044 cancer fatalities.  For the general population,
shipments of waste and spent nuclear fuel to the INEL site yielded a collective dose of 60



0.030 cancer fatalities. 
      There were considerable uncertainties in these historical estimates of collective do
the population densities and transportation routes used in the dose assessments were based
1990 and the U.S. highway and rail system as it existed in 1993.  Using census data for 19
historical collective doses because the U.S. population has continuously increased over th
these assessments.  Basing collective dose estimates on the U.S. highway and rail as it ex
result in slightly underestimated doses for shipments that occurred in the 1950s and 1960s
portion of the transport routes would have been on noninterstate highways where the popula
been slightly closer to the road.  Data were not available that correlated transportation 
densities for the 1950s, 1960s, and 1970s; so it was necessary to use more recent data in 
estimates.  By the 1970s, the structure of the interstate highway system was largely fixed
shipments would have been made on interstates.   
      Shipment data were linearly extrapolated for years when data were unavailable, which
in uncertainty.  However, this technique was validated by linearly extrapolating the data 
1973 through 1989 to estimate the number of shipments that took place over 1964 through 19
contained in SAIC 1991).  The 1973-through-1989 time period corresponded to the time perio
were available for the Idaho Chemical Processing Plant.  The data in SAIC (1991) could not
because only shipment counts were presented for 1964 through 1982 and no origins or destin
listed for years prior to 1983.  Based on the data in SAIC (1991), linearly extrapolating 
through 1989 overestimated the shipments for 1964 through 1972 by 20 percent when compared
shipment counts for 1964 through 1972. 
      Collective doses for waste shipments associated with all alternatives are summarized
Traffic and Transportation, of this volume of the EIS.  For truck shipments, the collectiv
would range from 120 person-rem (Alternative A, No Action) to 1700 person-rem (Alternative
Treatment, Storage, and Disposal), or 0.048 to 0.68 cancer fatalities.  Collective dose to
population would range from 66 person-rem (Alternative A) to 940 person-rem (Alternative D
0.47 cancer fatalities.   
      For train shipments, the collective dose to workers would range from 3.2 person-rem 
to 48 person-rem (Alternative D), or 0.0013 to 0.019 cancer fatalities.  Collective dose t
population would range from 4.1 person-rem (Alternative A) to 58 person-rem (Alternative D
0.029 cancer fatalities. 
      Collective doses for spent nuclear fuel shipments associated with all alternatives a
Section 5.11, Traffic and Transportation, of this volume of the EIS.  For truck shipments,
to workers would range from 1.5 person-rem (Alternative A) to 1000 person-rem (Alternative
Centralization at Savannah River), or 0.0006 to 0.4 cancer fatalities.  Collective dose to
population would range from 0.34 person-rem (Alternative A) to 2400 person-rem (Alternativ
Centralization at Savannah River), or 0.00017 to 1.2 cancer fatalities.  (See Volume 1 for
discussion of the Centralization Alternative discussed in this section.) 
      For train shipments, the collective dose to workers would range from 1.5 person-rem 
to 150 person-rem (Alternative 5, Centralization at Nevada Test Site), or 0.0006 to 0.06 c
Collective dose to the general population would range from 0.34 person-rem (Alternative A)
rem (Alternative 5, Centralization at Savannah River), or 0.00017 to 0.095 cancer fataliti
      Transportation impacts may also result from reasonably foreseeable projects.  Two ma
projects that would involve transportation of radioactive material are (a) shipments of sp
defense high-level waste to a geologic repository and (b) proposed shipments of transurani
Waste Isolation Pilot Plant, located in Carlsbad, New Mexico.  The U. S. DOE is presently 
Yucca Mountain, Nevada, site to determine its suitability for a geologic repository for co
nuclear fuel and defense high-level waste; therefore, the geologic repository was assumed 
Yucca Mountain, Nevada, for the transportation cumulative impacts analysis.   
      Based on the transportation dose assessments presented in DOE (1986), the worker col
for truck shipments to a repository was 8,600 person-rem or 3.4 cancer fatalities.  The co
general population from truck shipments to a repository was 48,000 person-rem or 24 cancer
worker collective dose for train shipments to a repository was 750 person-rem or 0.3 cance
collective dose to the general population from train shipments to a repository was 740 per
cancer fatalities. 
      Based on the transportation dose assessments presented in DOE (1990), the worker col
from truck shipments to the Waste Isolation Pilot Plant was 1,900 person-rem or 0.76 cance
collective dose to the general population from truck shipments to the Waste Isolation Pilo
1,500 person-rem or 0.75 cancer fatalities.  The worker collective dose from train shipmen
Isolation Pilot Plant was 180 person-rem or 0.072 cancer fatalities.  The collective dose 
population from train shipments to the Waste Isolation Pilot Plant was 990 person-rem or 0
fatalities.  These collective doses included the 5-year Test Phase and the 20-year Disposa
      There are also other reasonably foreseeable projects that involve limited transporta
material: (a) shipments of submarine reactor compartments from the Puget Sound Naval Shipy
Hanford Site for burial, (b) return of cesium-137 isotope capsules to the Hanford Site, an



uranium billets from the Hanford Site to the United Kingdom.  Doses for these proposed act
summarized in Table 5.15-4.  
      There are also general transportation activities that take place that are unrelated 
evaluated in this EIS or to reasonably foreseeable actions.  Examples of these activities 
radiopharmaceuticals to nuclear medicine laboratories and shipments of commercial low-leve
waste to commercial disposal facilities.  The U. S. Nuclear Regulatory Commission evaluate
shipments based on a survey of radioactive materials transportation published in 1975 (NRC
Categories of radioactive material evaluated in NRC (1977) included (a) limited quantity s
medical, (c) industrial, (d) fuel cycle, and (e) waste.  The U. S. Nuclear Regulatory Comm
that the annual collective worker dose for these shipments was 5,600 person-rem or 2.2 can
annual collective general population dose for these shipments was estimated to be 4,200 pe
cancer fatalities.  Because comprehensive transportation doses were not available, these c
estimates were 
 
Table 5.15-4.  Cumulative transportation-related radiological collective doses and cancer 
2005). 
                                                     Collective       Collective  
                                                     occupational     general  
                                                      dose            population dose  
                    Categorya                        (person-rem)     (person-rem)  
                                                                        
Historical                                                              
                                                                        
 Waste (1954-1995)                                  47                28  
 DOE spent nuclear fuel (1953-1995)                 56                30  
 Naval spent nuclear fuel (1957-1995)               6.2               1.6  
                                                                        
Alternatives A-D                                                        
                                                                        
 Waste shipments for Alternatives A-D                                   
  Truck (100 percent)                               120-1700             66-940  
  Train (100 percent)                               3.2-48            4.1-58  
                                                                        
 Spent nuclear fuel shipments for Alternatives A-D                      
  Truck (100 percent)                               1.5-1000          0.34-2400  
  Train (100 percent)                               1.5-150           0.34-190  
                                                                        
                                                                        
Reasonably Foreseeable Actions                                          
                                                                        
 Geologic Repositoryc                                                   
  Truck                                             8,600             48,000  
  Train                                             750               740  
                                                                        
 Waste Isolation Pilot Plantd                                           
                                                                        
  Test Phase                                        110               48  
                                                                        
  Disposal Phase                                                        
    Truck                                           1800              1500  
    Train                                           68                940  
                                                                        
 Submarine Reactor Compartmentse                    (b)               0.053  
                                                                        
 Return of Cesium-137 Isotope Capsulesf             0.42              5.7  
                                                                        
 Uranium Billetsg                                   0.5               0.014  
                                                                        
General Transportation                                                  
                                                                        
 1953-1982                                          170,000           130,000  
 1983-2005                                          39,000            42,000  
                                                                        
Summary                                                                 
                                                                        



 Historical                                         110               60  
                                                                        
 Waste shipments for Alternatives A-D                                   
  Truck (100 percent)                               120-1700          66-940  
  Train (100 percent)                               3.2-48            4.1-58  
                                                                        
 Spent nuclear fuel shipments for Alternatives A-D                      
  Truck (100 percent)                               1.5-1000          0.34-2400  
  Train (100 percent)                               1.5-150           0.34-190  
                                                                        
 Reasonably foreseeable actions                                         
  Truck                                             11,000            50,000  
  Train                                             820               1700  
                                                                        
 General transportation (1953-2005)                 210,000           170,000  
                                                                        
 Total collective dose                              220,000           220,000  
 Total cancer fatalities                            88                110 
a. LLW = low-level waste; MLLW = mixed low-level waste; TRU = transuranic waste. 
b. Information not available. 
c. Reference: DOE (1986). 
d. Reference: DOE (1990). 
e. Reference: USN (1984). 
f. Reference: DOE (1994).  
g. Reference: DOE (1992). 
                                                                                          
used to estimate transportation collective doses for 1953 through 1982 (30 years).  These 
included spent nuclear fuel and radioactive waste shipments. 
      Based on the transportation dose assessments in NRC (1977), the cumulative transport
collective doses for 1953 through 1982 were 170,000 person-rem for workers and 130,000 per
the general population.  These collective doses correspond to 68 cancer fatalities for wor
fatalities for the general population.  
      In 1983, another survey of radioactive materials transportation in the U.S. was cond
al. 1985).  This survey included U.S. Nuclear Regulatory Commission and Agreement State li
U.S. DOE.  Both spent nuclear fuel and radioactive waste shipments were included in the su
al. (1991a,b) used the survey by Javitz et al. (1985) to estimate collective doses from ge
The transportation dose assessments in Weiner et al. (1991a,b) were used to estimate trans
1983 through 2005 (23 years).  The interval 1995 through 2005 corresponds to the interval 
associated with the ER&WM activities evaluated in this EIS.   
      Weiner et al. (1991a) evaluated eight categories of radioactive material shipments b
industrial, (b) radiography, (c) medical, (d) fuel cycle, (e) research and development, (f
and (h) other.  Based on a median external exposure rate, an annual collective worker dose
rem and an annual collective general population dose of 1400 person-rem were estimated.  T
doses correspond to 0.56 and 0.7 cancer fatalities/year for workers and the general popula
Over the 23-year time period from 1983 through 2005, the collective worker and general pop
would be 32,000 person-rem or 13 and 16 cancer fatalities for workers and the general popu
respectively. 
      Weiner et al. (1991b) also evaluated six categories of radioactive material shipment
industrial, (b) radiography, (c) medical, (d) research and development, (e) unknown, and (
a median external exposure rate, an annual collective worker dose of 290 person-rem and an
general population dose of 450 person-rem were estimated.  These collective doses correspo
0.23 cancer fatalities/year for workers and the general population, respectively.  Over th
from 1983 through 2005, the collective worker dose would be 6,700 person-rem and the gener
collective dose would be 10,000 person-rem or 2.7 and 5 cancer fatalities for workers and 
population, respectively. 
      Like the historical transportation dose assessments, the estimates of collective dos
transportation also exhibited considerable uncertainty.  For example, data for 1975 were a
transportation activities from 1953 through 1982.  This approach probably overestimated do
amount of radioactive material that was transported in the 1950s and 1960s was less than t
was shipped in the 1970s.  For example, in 1968, the shipping rate for radioactive materia
estimated to be 300,000 packages/year (Patterson 1968); in 1975 this rate was estimated to
packages/year (NRC 1977).  However, because comprehensive data that would enable a more re
transportation dose assessment to be made were not available, the dose estimates developed
Nuclear Regulatory Commission were used. 
      The total worker and general population collective doses are summarized in Table 5.1



collective worker doses from all types of shipments (historical, the alternatives, reasona
actions, and general transportation) were estimated to be 220,000 person-rem (88 cancer fa
period of time 1953 through 2005 (53 years).  Total general population collective doses we
to be 220,000 person-rem (110 cancer fatalities).  The majority of the collective dose for
general population was due to general transportation of radioactive material.  The total n
fatalities from 1953 through 2005 was estimated to be 200.  Over this same period of time 
approximately 16,000,000 people will die from cancer, based on 300,000 cancer deaths/year 
The transportation-related cancer deaths are 0.0013 percent of this total. 

5.15.7.2 Vehicular Accident Impacts. 

Fatalities that involved the shipment of radioactive 
materials were surveyed for 1971 through 1993 using the Radioactive Material Incident Repo
(Cashwell and McClure 1992), which includes accident data from the U. S. Department of Tra
S. Nuclear Regulatory Commission, U. S. Department of Energy, and state radiation control 
1971 through 1993, 21 vehicular accidents involving 36 fatalities occurred.  These were fa
resulted from vehicular accidents and were not associated with the radioactive nature of t
radiological fatalities due to transportation accidents have ever occurred in the U. S.  D
of time, over 1,000,000 persons were killed in vehicular accidents in the U. S.  
      For all alternatives, 0.35 to 4.8 vehicular accident fatalities were estimated to oc
year time period from 1995 through 2005, approximately 400,000 people will be killed in ve
in the U.S. 

5.15.8 Health and Safety 

      A number of potential exposure pathways exist by which radioactive materials from IN
could affect workers onsite or could be transported to offsite environments.  The airborne
principal pathway by which radioactive materials released on the INEL site could reach an 
the public. 
      A summary of the health effects from these individual exposure pathways is presented
5.  The health effects from radiation exposure are presented as the estimated number of fa
affected population.  The health effects for chemical carcinogens are presented as the est
lifetime cancers in the affected population.  For exposure to noncarcinogenic chemicals, t
presented as estimated fatalities.  It is important to note that with the exception of the
exposures, these data are estimations derived from modeling analysis.  Occupational exposu
calculated from actual dosimeter measurements of INEL personnel.  The methodology for heal
calculations and a summary of results are provided in Appendix F, Section F-4, Health and 
numerical results for these calculations are tabulated in Section 5.12, Health and Safety.
      Although highly unlikely, it is possible that an individual could simultaneously rec
exposure from more than one of the environmental pathways listed in Table 5.15-5.  For exa
maximally exposed onsite worker could also reside at the site boundary and theoretically b
highest onsite and offsite chemical and/or radionuclide concentrations.  However, assuming
individual were exposed to both maximum modeled onsite and offsite radiation doses, total 
cumulative dose over the ten-year period would range from approximately 0.0047 rem (4.7 mi
Alternative A (No Action) to 0.0133 rem (13.3 millirem) for Alternative D (Maximum Treatme
and Disposal).  These potential radiation doses would be in addition to natural background
averages about 0.35 rem (350 millirem) per year [3.5 rem (3500 millirem) over 10 years]. 
 
Table 5.15-5.  Health-related cumulative impacts by alternative. 
                                                                                          
                                                                                          
                             Type of impact       Alternative A         Alternative B     
               Pathway                              (No Action)         (Ten-Year Plan)   
                                                                                          
Radiologicala  
                                                                                          
Public         Atmospheric   Estimated             <1                    <1               
                             excess fatal  
                             cancers  
                                                                                          
               Groundwater   Estimated             <1                    <1               
                             excess fatal  
                             cancers  



                                                                                          
               Biotic        Estimated             <1                    <1               
                             excess fatal  
                             cancers  
                                                                                          
Workersc       Atmospheric   Estimated            Negligible             Negligible       
                             excess fatal                                                 
                             cancers                                                      
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                                                                                          
               Occupational  Estimated             1                     1                
               exposures     excess fatal  
                             cancers  
                                                                                          
Nonradiologicala  
                                                                                          
Public         Atmospheric   Estimated             <1                    <1               
               (Carcinogens) lifetime cancers  
                                                                                          
               Atmospheric   Estimated             0                     0                
               (Noncarcino-  adverse health  
               gens)         effects  
                                                                                          
Workers        Atmospheric   Estimated             <1                    <1               
               (Carcinogens) lifetime cancers  
                                                                                          
               Atmospheric   Estimated             0                     0                
               (Noncarcino-  adverse health  
               gens)         effects  
                                                                                          
               Routine       Estimated             3                     3                
               workplace safefatalities                                                   
               hazards                                                                    
                                                                                          
                                                                                          
                                                                                          
                                                                                          
                               
a. Approximate numbers.  See Section 5.12, Health and Safety, and Appendix F-4, Health and
b. Treatment, storage, and disposal. 
c. Estimated excess fatal cancers calculated from dosimeter measurements. 
                                                                                          
      This section provides a brief discussion of the historical radiation releases and su
doses associated with the operation of the INEL.  The cumulative impacts of occupational h
health are discussed in Sections 5.15.8.2 and 5.15.8.3, respectively.  Detailed discussion
doses to the public through the air and water pathways are found in Section 5.12.1.  Trans
occupational and offsite population doses are discussed in Section 5.15.7. 

5.15.8.1 Historical Dose Perspective. 

Historical offsite airborne radiation doses associated 
with the operation of the INEL were evaluated and summarized in the Idaho National Enginee
Historical Dose Evaluation (DOE-ID 1991).  The total amount of radioactivity released duri
activities is summarized in Figure 5.15-1.  The total amounts of radioactivity shown in Fi
a wide variety of radionuclides associated with normal operations.  Each radionuclide beha
results in a different radiation dose for each curie released.  For this reason, the total
directly proportional to radiation dose or any other measure of environmental impact.  Det
on the individual radionuclides released and resulting radiation dose appears in DOE-ID (1
      While not directly related to radiation dose, the total amounts of radioactivity pre
5.15-1 provide a useful illustration of the historical patterns of radioactive releases fr
Evaluation of these data indicates that the total amount of radioactivity associated with 



releases at the INEL site was largest during the late 1950s and early 1960s and, since tha
releases have decreased dramatically.   For example, the largest release of radioactivity 
during the 1981-to-1991 timeframe was about one-tenth of the 1,500,000 curies released dur
historical peak year (DOE-ID 1991).    
      Estimated radiation doses from airborne releases over the operating history of the I
always been within the radiation protection standards applicable at that time.  Offsite do
and episodic releases during the late 1950s may have been as high as 9 percent of the whol
standard [0.5 rem (500 millirem)] (DOE-ID 1991).  Since 1985, when more restrictive standa
place, offsite doses to a maximally exposed individual were only about 1 percent of the wh
dose standard [0.025 rem (25 millirem)].  Furthermore, doses from airborne releases over t
history of the INEL site have been small compared to doses from sources of natural backgro
the vicinity of the INEL site (DOE-ID 1991). 
 
Figure 5.15-1.  Annual quantity of radionuclides released at the Idaho National Engineerin
Though historical records of accidents at the INEL are available, occupational doses were 
and reported.  Worker dose data are currently being collected and analyzed under a Nationa
Occupational Safety and Health program.  An assessment of the cumulative impacts of accide
the health of INEL workers is not available at this time. 
      Liquid-borne radioactive effluents from the INEL have not, to this time, produced me
exposure to an offsite member of the public living in the vicinity of the INEL.  In the pa
materials have been disposed of directly to the Snake River Plain Aquifer through injectio
practice was discontinued in 1984.  Radiological and nonradiological effluents attributabl
operations have not been detected in wells beyond the INEL site boundary nor has there bee
dose to an offsite member of the public through the Snake River Plain Aquifer pathway. 
      Some potential biotic pathways (animals and vegetation) also exist at the INEL.  The
biotic pathway has been game animals that can assimilate some radioactivity onsite.  Howev
probability of a hunter shooting one of these animals shortly after the animal migrates of
The potential for radiation dose to people offsite through game animals, although unlikely
0.01 rem (10 millirem) per hunting season (DOE-ID 1991).  

5.15.8.2 Occupational Health. 

The activities to be performed by workers under each of the 
alternatives are similar to those currently performed at each site.  Therefore, the potent
in the work place would be similar to those that currently exist.  For these reasons, the 
radiation dose and the number of reportable cases of injury and illness are anticipated to
the number of workers employed under each alternative (see Appendix F-4, Health and Safety
pathway, by which radioactive materials released on the INEL site could affect workers, wa
found to add negligible amounts to actual measured data. 
      Based on occupational radiation monitoring results, the average reportable radiation
worker is about 0.027 rem (27 millirem) per year [0.27 rem (270 millirem) over the 10 year
EIS).  In addition, there is a potential for small additional radiation dose due to atmosp
INEL facilities.  For the maximally exposed worker, the additional dose over the period fr
could range from 0.0033 rem (3.3 millirem) for Alternative A (No Action) to 0.0063 rem (6.
Alternative D (Maximum Treatment, Storage, and Disposal).  These potential radiation doses
addition to natural background radiation which averages about 0.35 rem (350 millirem) per 
(3500 millirem) over 10 years]. 
      For each alternative, occupational radiation dose received by the entire INEL workfo
10,000 workers) from 1995 to 2005 would result in about one fatal cancer.  The natural lif
fatal cancers in the same population from all other causes would be about 2,000. 
      For the evaluation of occupational health effects from chemical emissions, the model
concentration was compared with the applicable occupational standard.  Modeled concentrati
occupational standards were considered acceptable.  As a result, no adverse health effects
are projected as a result of normal chemical emissions. 
      Routine workplace safety hazards can also result in injury or fatality.  Total injur
for INEL workers are comparable to those for DOE and its contractors, which average 3.2 pe
worked.  For comparison, rates in private industry across the U.S. are 8.4 per 200,000 hou
      For each alternative, about three fatalities would result in the entire INEL workfor
workers) from 1995 to 2005 due to workplace safety hazards.  Estimates differ only slightl
alternatives because the total number of workers for all alternatives is similar. 
      These analyses indicate that the cumulative impacts of radiological health effects, 
health effects, and workplace safety hazards to the INEL workforce would be similar for al
combined occupational risks are less than those encountered by the average worker in priva



5.15.8.3 Public Health. 

The airborne pathway is the principal pathway by which radioactive 
materials released on the INEL site can reach an offsite member of the public.  The potent
dose to the public in the vicinity of the INEL site due to atmospheric releases is similar
For the maximally exposed member of the public, the additional radiation dose over the per
2005 could range from 0.0014 rem (1.4 millirem) for Alternative A (No Action) to 0.0084 re
for Alternative D (Maximum Treatment, Storage, and Disposal).  These potential radiation d
addition to natural background radiation, which averages about 0.35 rem (350 millirem) per
(3500 millirem) over 10 years].  For each alternative, less than one fatal cancer would re
dose received by the population within 50 miles (80 km) of the INEL site from 1995 to 2005
lifetime incidence of fatal cancers in the same population from all other causes would be 
a population of 120,000. 
      Other regional sources of atmospheric radioactivity have the potential to contribute
dose of the public near the INEL.  The primary source is emissions from phosphate processi
Pocatello, Idaho.  These emissions have been evaluated by the U.S. Environmental Protectio
1989).  The number of fatal cancers in the population within 50 miles (80 km) of Pocatello
one over a ten-year period comparable to that covered in this EIS.  The population exposed
impact of both facilities would be small. 
      In addition to radiation dose from atmospheric emissions, there is a potential for i
public from exposure to carcinogenic chemicals released to the air.  The highest risks cal
alternative are small compared to the risks from radioactive releases and imply less than 
the exposed population over the ten-year period covered in the EIS.  There is no basis cur
evaluating risks from chemical exposure from other regional commercial, industrial, and ag
such as combustion of diesel and gasoline fuels and agricultural uses of pesticides, herbi
      The volume of surface water that flows from the INEL site to offsite areas is neglig
liquid discharges from INEL operations to the intermittent streams in the vicinity.  There
impacts from the surface water pathway on public health is negligible.   
      Past disposal of radioactive effluents to surface infiltration ponds and deep inject
contamination to the Snake River Plain Aquifer.  Effluent from these sources percolated th
bedrock or was directly injected into the Snake River Plain Aquifer.  Based on analyses of
practices, the collective dose to an offsite member of the public through the Snake River 
pathway over the period 1995 to 2005 would be negligible.  Currently,  
radioactive liquid effluents are not discharged directly to the aquifer from operations.  
effluents to infiltration ponds is monitored for the presence of radioactive and chemical 
required under Federal and State regulations. 

5.15.9 Waste Management 

      Table 5.15-2 presents, by waste stream for each alternative, the total volumes of wa
projected to be generated at or shipped to the INEL site that would be pending disposition
timeframe of this EIS.  The conversion of liquid high-level waste to calcine is scheduled 
ten-year period of this EIS, but no provision to satisfy the requirement to cease the use 
storage tanks has been incorporated under Alternative A (No Action).  Existing disposition
buried onsite includes approximately 145,000 cubic meters (190,000 cubic yards) of low-lev
about 62,000 cubic meters (81,000 cubic yards) of transuranic waste (Pole et al. 1993).  A
of INEL industrial waste deposited previously in the INEL Landfill Complex is unknown, it 
the Landfill Complex would provide adequate capacity for the next 30 to 50 years (see Chap
Background).  Furthermore, the capacity of the Landfill Complex may be prolonged as a resu
onsite recycling program (see Chapter 2, Background).  Without available treatment or disp
Alternative A, it is anticipated that the permitted storage capacity for mixed low-level w
exceeded during the first year of the 10-year timeframe of the EIS.  All other alternative
construction for storage or shipping of mixed low-level waste; therefore, storage capacity

5.16 Adverse Environmental Effects Which Cannot Be Avoided 

      The construction and operation of facilities under any of the four alternatives at t
result in some adverse impacts to the environment.  Changes in project design and other me
example, sound engineering practices during construction) could eliminate, avoid, or reduc
minimal levels (see Section 5.19, Mitigation); this section only includes discussion of ad
potential mitigation measures could not reduce or avoid.  These adverse effects are identi
each of the alternatives. 



5.16.1 Cultural Resources 

      The unchecked deterioration of both structures and historical documents on nuclear f
INEL site could have a long-term adverse impact on these resources.  However, some potenti
impacts could be avoided by preserving the historic value of the property through appropri
conducting limited rehabilitation on these structures.  Adverse impacts related to removal
potentially significant historic structures could occur under Alternatives A (No Action) a
Treatment, Storage, and Disposal).  Under either of these alternatives, nine potentially s
structures could be affected.  Impacts to eight structures have been addressed in a Memora
Agreement between DOE, the Advisory Council on Historic Preservation, and the State Histor
Office (DOE 1993).  Adverse impacts may also occur to archaeological sites of importance t
Americans and areas or resources of traditional or religious importance. 
      Unavoidable adverse impacts under Alternatives B (Ten-Year Plan) and D (Maximum Trea
Storage, and Disposal) are the same as those described under Alternative A (No Action).  H
potentially important significant archaeological sites and an additional 70 potentially si
structures could be affected.  Although most adverse effects to sites can be mitigated thr
effects to sites that are important to Native American groups may remain adverse. 

5.16.2 Aesthetic and Scenic Resources 

      Potential impacts related to visibility impairment at Craters of the Moon Wilderness
of nitrogen dioxide emissions are associated with each alternative.  These impacts would b
and resolved during the air permitting process before projects could proceed. 

5.16.3 Air Resources 

      Construction and remediation activities would result in short-term, elevated levels 
matter in localized areas.  During the operational phases of specific projects, emissions 
criteria pollutants, and toxic air pollutants may result in some degradation of air qualit
would be below applicable standards established for public health and welfare. 

5.16.4 Water Resources 

      An unavoidable adverse impact of all alternatives would be that contaminant remediat
include comprehensive remediation of all contaminated media and areas.  Although Alternati
Action) would use the least amount of water and would produce the least amount of wastewat
impacts for water resources would be slightly greater under Alternative A because of the s
remediation projects that would be completed under this alternative. 

5.16.5 Ecology 

      Unavoidable impacts to biota under Alternative A (No Action) would result from distu
approximately 16 hectares (40 acres) of terrestrial habitat: 2 hectares (5 acres) of undis
hectares (35 acres) of previously disturbed habitat that is of low quality and limited use
or displacement of species would include those species that are less mobile such as burrow
insects, and rodents.  An increase in the potential mortality from train/wildlife collisio
anticipated.  Nesting birds could also be adversely impacted if construction activities oc
nesting seasons.  Short-term adverse impacts could potentially include temporary elevated 
hazardous materials and radionuclides to biota during and immediately after soil remediati
Residual radionuclides and hazardous materials from past activities, not part of the propo
still be potentially consumed by animals and absorbed by plants.  These materials may resu
individual animals or plants, but have not historically resulted in measurable impacts to 
the INEL site. 
      Unavoidable adverse impacts to biota in previously disturbed habitat under Alternati
Plan) would be similar to those described for Alternative A, but on a larger scale as disc
Ecology.  Utilization of additional acreage increases the amount of habitat loss and, unli
would have the potential to increase habitat fragmentation on the INEL site. 
      Unavoidable adverse impacts to biota under Alternative C (Minimum Treatment, Storage
Disposal) would be similar to those described for Alternative A; about 94 hectares (233 ac
disturbed land would be cleared for construction activities.  Of the total 144 hectares (3
disturbed, 49 hectares (122 acres) would be in previously undisturbed habitat. 



      Unavoidable adverse impacts under Alternative D (Maximum Treatment, Storage, and Dis
would be similar to those described for Alternatives A and B; however, the scale would be 
5.9, Ecology).    

5.17 Relationship Between Short-Term Use of the Environment and 

   the Maintenance and Enhancement of Long-Term Productivity 
      Implementation of any of the alternatives would cause some adverse impacts to the en
would permanently commit certain resources.  However, under several of the alternatives th
environment would be of short duration and offset by long-term enhancements to the environ
productivity of the region.  The following is a brief comparison of potential short-term i
alternative would have on the environment and the associated effects on the maintenance an
long-term productivity of the environment. 

5.17.1 Alternative A (No Action)  

      -     General:  Under Alternative A (No Action), short-term uses of resources would 
            no impact on long-term environmental productivity. 
             
      -     Land Use:  Environmental impacts under Alternative A include only a very small
            additional land disturbance.  No effect on the long-term productivity of the e
            expected. 
             
      -     Air Quality:  Construction or remediation activities would result in short-ter
            levels of particulate matter and combustion by-products in the areas of distur
            Operational impacts have been assessed and shown to be within applicable stand
            therefore, represent an acceptable short-term commitment of resources.  The po
            visual impacts exists, but would be further defined and resolved during the ai
            process.  Impacts to air quality, as described in Section 5.7, would occur dur
            construction, operation, and remediation, but would not result in a long-term 
            resources beyond the life of the alternative.  Implementing the measures outli
            5.19.4 would reduce the impacts on air quality. 
             
      -     Ecology:  There would be a potential short-term productivity loss in habitats 
            INEL facilities.  There would be a long-term loss of about 15 hectares (38 acr
            that is widely dispersed and that is within and adjacent to existing industria
            losses would be offset at least partially by a minor reduction in contaminant 
            ecological resources, thereby increasing environmental productivity.  Under Al
            long-term environmental productivity would be enhanced the least compared to t
            alternatives. 
             
      -     Environmental Restoration and Waste Management (ER&WM):  Alternative A include
            only short-term interim actions and does not provide for long-term disposition
            management of waste or environmental cleanup as specified in the Federal Facil
            Agreement and Consent Order.  Therefore, these short-term interim actions woul
            little enhancement of the environment in the long-term. 
             

5.17.2 Alternative B (Ten-Year Plan)  

      -     General:  Under Alternative B (Ten-Year Plan), short-term uses of resources wo
            greater than for Alternative A.  However, because of remediation efforts relat
            alternative, impacts would result in enhanced long-term productivity compared 
            Alternatives A and C. 
             
      -     Land Use:  Environmental impacts under Alternative B include land disturbance 
            use category changes from open space to industrial uses.  These land-use chang
            acreage within or adjacent to existing industrial facilities, therefore minimi
            impacts.  Subsequently, no effect on long-term productivity of the surrounding
            expected. 
             
      -     Cultural Resources:  Additional information gained during preactivity surveys 



            archaeological, historical, or paleontological resources could be compiled int
            added to an existing database to improve the knowledge of area history.  Also,
            with affected Native Americans would provide information necessary for the pro
            preservation of Native American resources.  Increasing the historical knowledg
            understanding of the area would provide a basis for the enhancement of future 
            of cultural resources in the region. 
             
      -     Geology:  In areas undergoing short-term uses, such as construction or remedia
            activities, some soil loss would be expected.  However, these activities would
            duration and soil loss would be minimized by implementing the measures outline
            5.19.3.  Therefore, no long-term effect on environmental productivity of the h
            surrounding these sites is expected. 
             
      -     Air Quality:  Construction or remediation activities would result in short-ter
            levels of particulate matter and combustion by-products in the areas of distur
            Operational impacts have been assessed and shown to be within applicable stand
            therefore, represent an acceptable short-term commitment of resources.  The po
            visual impacts exists, but would be further defined and resolved during the ai
            process.  Impacts to air quality, as described in Section 5.7, would occur dur
            construction, operation, and remediation, but would not result in a long-term 
            resources beyond the life of the alternative.  Implementing the measures outli
            5.19.4 would reduce the impacts on air quality. 
             
      -     Ecology:  The potential short-term productivity loss in habitats adjacent to I
            would be offset by a reduction in contaminant exposure to ecological resources
            increasing environmental productivity.  There would be a long-term loss of pro
            biodiversity associated with the approximately 239 hectares (591 acres) that w
            disturbed and used. 
             
      -     ER&WM:  All ER&WM actions started or scheduled in the next 10 years as outline
            Federal Facility Agreement and Consent Order would be completed.  These activi
            enhance the long-term productivity of the area by decreasing the risk to onsit
            surrounding biota through exposure to toxic and radioactive substances. 
             

5.17.3 Alternative C (Minimum Treatment, Storage, and Disposal)  

      -     General:  Under Alternative C (Minimum Treatment, Storage, and Disposal), shor
            uses of resources would be somewhat greater than for Alternative A but would b
            for Alternatives B and D.  However, because of remediation efforts related to 
            alternative, impacts would result in enhanced long-term productivity that is g
            Alternative A and less than for Alternatives B and D. 
             
      -     Land Use:  Environmental impacts under this alternative include only a very sm
            additional land disturbance.  No effect on long-term environmental productivit
             
      -     Air Quality:  Construction or remediation activities would result in short-ter
            levels of particulate matter and combustion by-products in the areas of distur
            Operational impacts have been assessed and shown to be within applicable stand
            therefore, represent an acceptable short-term commitment of resources.  The po
            visual impacts exists, but would be further defined and resolved during the ai
            process.  Impacts to air quality, as described in Section 5.7, would occur dur
            construction, operation, and remediation, but would not result in a long-term 
            resources beyond the life of the alternative.  Implementing the measures outli
            5.19.4 would reduce the impacts on air quality. 
             
      -     Ecology:  The potential short-term productivity loss in habitats adjacent to I
            would be offset by a minor reduction in contaminant exposure to ecological res
            thereby increasing environmental productivity.  There would be a long-term los
            productivity and biodiversity associated with the disturbance and use of appro
            hectares (123 acres). 
             
      -     ER&WM:  To the extent that those cleanups of groundwater and soil already mand
            the Federal Facility Agreement and Consent Order would be completed to minimum



            requirements under this alternative, there would be, in the long term, a sligh
            to onsite workers and biota through exposure to toxic and radioactive substanc
            because neither cleanups beyond those mandated nor major upgrades in waste man
            would occur, these long-term enhancements on the productivity of the environme
            less than those described under Alternative B (Ten-Year Plan). 
             

5.17.4 Alternative D (Maximum Treatment, Storage, and Disposal)  

      -     General:  Under Alternative D (Maximum Treatment, Storage, and Disposal), shor
            uses of resources would be greater than for Alternative A.  However, because o
            efforts related to this alternative, impacts would result in enhanced long-ter
            compared to Alternatives A, B, and C. 
             
      -     Land Use:  Environmental impacts under this alternative include land disturban
            use category changes from open space to industrial uses.  No effect on long-te
            productivity of the environment is expected. 
             
      -     Cultural Resources:  Additional information gained during preactivity surveys 
            archaeological, historical, or paleontological resources could be compiled int
            added to an existing database to improve the knowledge and understanding of ar
            Also, coordination with affected Native Americans would provide information ne
            the preservation and protection of areas that hold cultural and religious sign
            them.  Creating and/or improving these databases would provide a basis for enh
            management of cultural resources in the region. 
             
      -     Geology:  In areas undergoing short-term uses, such as construction or remedia
            activities, some soil loss would be expected.  However, these activities would
            duration with soil loss minimized by implementing the measures outlined in Sec
            No long-term effect on productivity is expected. 
             
      -     Air Quality:  Construction or remediation activities would result in short-ter
            levels of particulate matter and combustion by-products in the areas of distur
            Operational impacts have been assessed and shown to be within applicable stand
            therefore, represent an acceptable short-term commitment of resources.  The po
            visual impacts exists, but would be further defined and resolved during the ai
            process.  Impacts to air quality, as described in Section 5.7, would occur dur
            construction, operation, and remediation, but would not result in a long-term 
            resources beyond the life of the alternative.  Implementing the measures outli
            5.19.4 would reduce the impacts on air quality. 
                                                
      -     Ecology:  The potential short-term loss in habitats adjacent to INEL facilitie
            offset by a reduction in contaminant exposure to ecological resources, thereby
            environmental productivity.  Also, there would be a long-term loss of producti
            biodiversity associated with the disturbance and use of approximately 448 hect
            acres). 
             
      -     ER&WM:  Environmental restoration at all contaminated sites identified for rem
            waste management actions would be completed under this alternative.  These act
            would enhance the long-term environmental productivity of the area by decreasi
            onsite workers and surrounding biota through exposure to toxic and radioactive
            However, some of the reduction in risk would be potentially offset by the incr
            and radioactive waste and spent nuclear fuel that would be disposed, treated, 
            INEL under this alternative. 
             

5.18 Irreversible and Irretrievable Commitments of Resources 

      Irreversible and irretrievable commitments of resources for each alternative would p
land, groundwater (areas of contamination), aggregate, and energy resources.  However, som
example, structural and stainless steel) and resources (for example, water use) are consid
are not considered an irreversible and irretrievable commitment of resources.  These resou
would be caused by past activities, construction and operation of new storage or disposal 



potential remediation actions that would be identified through the comprehensive and proje
Remedial Investigations/Feasibility Studies and the resulting Records of Decision. 
      Impacts on air quality are not considered irreversible and irretrievable commitments
Rather, these are potential impacts that could materialize and persist for the duration of
question. 
      Disposal of radioactive and/or hazardous wastes would cause irreversible and irretri
commitments of land resources under Alternatives B (Ten-Year Plan) and D (Maximum Treatmen
and Disposal).  Under Alternative D, mixed low-level waste and low-level waste disposal wo
and irretrievably commit approximately 162 hectares (400 acres) of previously open-space l
waste treatment, storage, and disposal under the same alternative would irreversibly and i
hectares (5 acres) of open-space land.  Under Alternative B, mixed low-level waste and low
disposal would irreversibly and irretrievably affect 81 hectares (200 acres) of previously
Services potentially lost from the commitment of these acreages would include lost vegetat
lost wildlife productivity, and lost multiple-use or alternative-use opportunities (for ex
would not undergo future decommissioning or decontamination and habitat reclamation).  Und
A (No Action) and C (Minimum Treatment, Storage, and Disposal), there would be no land res
irreversibly or irretrievably committed to waste disposal facilities. 
      The aggregate resources (sand, gravel, pumice, and landscaping cinders) extracted on
be irreversibly and irretrievably committed in support of INEL spent nuclear fuel and ER&W
Aggregate would also be utilized during construction for concrete production, foundation p
road construction and maintenance.  Aggregate demands would be highest under Alternative D
Treatment, Storage, and Disposal) with an estimated volume of approximately 1,772,000 cubi
(2,317,000 cubic yards).  Estimated aggregate demands commensurate with the level of const
activities proposed under Alternatives B, C, and A, would be 408,000; 285,000; and 226,000
(534,000; 373,000; and 296,000 cubic yards), respectively. 
      As discussed in Sections 4.8, Water Resources, and 5.8, Water Resources, activities 
have resulted in the irreversible and irretrievable commitment of groundwater in the Snake
Aquifer that has been affected by chemical and radioactive contaminant plumes.  However, t
occur in localized areas within INEL site boundaries and are not expected to migrate beyon
boundaries within the timeframe of this EIS (see Section 5.8).  Services lost from these c
include limiting the locations and use of certain types of wells (for example, drinking wa
volume of water pumped from the aquifer by DOE for activities at the INEL site.  All potab
the INEL site are monitored routinely to ensure that water withdrawn from the aquifer is u
appropriately, as specified under Federal and State regulations. 
      Commitment of energy and other resources would be greatest under Alternative D (Maxi
Treatment, Storage, and Disposal).  Alternative D would require (above the baseline usage 
about 127,700 megawatt-hours per year of electricity, 5.86 million liters (1.55 million ga
heating oil, 1.2 million liters (320,000 gallons) per year of diesel fuel, and 2.73 millio
gallons) per year of propane.  Construction associated with this alternative is estimated 
approximately 100,000 cubic meters (130,000 cubic yards) of concrete.  All other alternati
smaller demands on these resources, commensurate with the level of construction and operat
proposed.   

5.19 Mitigation 

      An overview of potential mitigation measures for the proposed activities outlined in
presented in the following discussion. 

5.19.1 Cultural Resources 

      Detailed specifications associated with proposed construction projects at INEL have 
completed for all proposed projects.  This precludes identifying specific project impacts 
particular structures and facilities.  Section 106 of the National Historic Preservation A
(NHPA 1966), requires a Federal agency head with jurisdiction over a Federal, federally fu
assisted, or federally licensed undertaking to take into account the effects of the agency
properties included in or eligible for the National Register of Historic Places and, prior
undertaking, to afford the Advisory Council on Historic Preservation a reasonable opportun
the undertaking.   Under the regulations of the National Historic Preservation Act, as ame
significant resources that would otherwise be found to be adverse may be reduced by preser
value of a property through the conduct of appropriate scientific or historic research, or
buildings and structures when this work is supported by appropriate planning documents. 
      Basic compliance under cultural resource law involves steps that would be essentiall
all alternatives.  These steps are to (a) initiate consultation process with the Idaho Sta



Office and representatives of the Shoshone-Bannock tribes and conduct a preactivity survey
and evaluation of resources in danger of impact, (b) assess effects to these resources in 
State Historic Preservation Office and the tribal representatives, (c) develop plans and d
minimize any adverse effects, (d) consult with the Advisory Council on Historic Preservati
to the appropriateness of mitigation measures, and (e) implement mitigation measures.   Th
cultural resource survey has not been performed in an area planned for ground disturbance 
proposed alternatives, consultation would be initiated with the Idaho State Historic Prese
the survey would be conducted prior to any disturbance.  If cultural resources are discove
evaluated according to National Register of Historic Places criteria.  Whenever possible, 
would be left undisturbed.  If the impacts are determined to be adverse and it is not feas
resource undisturbed, then measures would be initiated to reduce impacts.  In most cases, 
an expanded data recovery program to collect significant information before it is lost; el
program might include archaeological excavation, study of archival materials, consultation
Native American tribes (where appropriate), and detailed drawings and photographs.  All mi
would be developed in consultation with Native American tribes (where appropriate), the St
Preservation Office, and the Advisory Council on Historic Preservation and would conform t
standards and guidelines established for historic preservation activities by the Secretary
    
      In situations where historically significant facilities on the INEL site are likely 
compliance process would be essentially the same as outlined above.  In this context, if i
leave these facilities intact, then historical information would be collected to evaluate 
structure for the National Register of Historic Places.  Eligibility would be determined i
the State Historic Preservation Office and the Advisory Council on Historic Preservation. 
include the development of a Memorandum of Agreement or Programmatic Agreement between DOE
State Historic Preservation Office, and the Advisory Council on Historic Preservation, whi
provisions for historic documentation, development of a historic context for the facility,
historic photographs, plans, and records. 
      Some actions may affect areas of religious, cultural, or historic value to Native Am
implemented a Working Agreement (DOE-ID 1992) to ensure communication with the Shoshone-Ba
Tribe, especially relating to the treatment of archaeological sites during excavation as m
Archeological Resources Protection Act (ARPA 1979) and the protection of human remains as 
under the Native American Graves Protection and Repatriation Act (NAGPRA 1990) and the fre
religion under the American Indian Religious Freedom Act (AIRFA 1978).  In keeping with DO
American policy (DOE 1990), DOE (1992), and procedures to be defined in the final Cultural
Management Plan, DOE would conduct Native American consultations during the planning and 
implementation of all proposed alternatives.  If human remains are discovered, DOE would n
that have expressed an interest in the repatriation of graves as required under the Native
Protection and Repatriation Act, including the Shoshone-Bannock, Shoshone-Paiute, and the 
Band of the Shoshoni Nation.  These tribes would then have an opportunity to claim the rem
associated artifacts in accordance with the requirements of the Native American Graves Pro
Repatriation Act.  The procedures for the repatriation of "cultural items," in accordance 
American Graves Protection and Repatriation Act, will be described in the curation agreeme
finalized by June 1996. 
      In addition to consultation, other measures would mitigate potential adverse effects
American resources, in particular those effects to air, water, plants, animals, and visual
measures include the following: 
      -     Avoiding sensitive areas 
             
      -     Placing facilities within existing areas of construction 
             
      -     Revegetating with native plants of areas with ground disturbance 
             
      -     Monitoring plants and animals within hunting or gathering areas for radiologic
            contamination 
             
      -     Reducing noise and night lights outside of existing facilities 
             
      -     Monitoring tanks, ponds, and runoff for contaminants 
             
      -     Minimizing ground disturbance 
             
      -     Using dust suppressors during construction 
             
      -     Using filters and other air pollutant control equipment to reduce air contamin
             



      Projects involving excavation or other ground disturbance could also adversely affec
resources.  Before construction or excavation begins, the area would be assessed as to the
disturbing potentially important paleontological resources.  Assessment may include archiv
surface surveys, consultation with knowledgeable individuals, or limited test excavation i
disturbed areas.  If the disturbance would take place within sensitive areas (for example,
deposits, playas), then ground disturbance would be monitored by a qualified professional 
plan for recovering, stabilizing, and curating important paleontological resources found d
would be prepared before ground disturbing activities begin. 

5.19.2 Aesthetic and Scenic Resources 

      Conservative, screening-level analyses have indicated that potential impacts related
degradation at Craters of the Moon Wilderness Area could result from facility emissions un
alternatives.  If the application of refined modeling confirms the findings of the screeni
mitigative measures, such as the use of emissions controls, would be required to prevent t
Alternatively, perceptible changes in the visual resource in this area could also be preve
proposed sites of individual projects to areas more distant from Craters of the Moon (that
southwest portion of the INEL).  As changes in visual setting, particularly in the Middle 
the southern portion of the INEL site, are seen by the Shoshone-Bannock to be an adverse e
important Native American resource, the Shoshone-Bannock would be consulted before any pro
developed that could have impacts to resources of importance to the tribes.  For a more th
of the potential effects on the visual resource, refer to Section 5.7, Air Resources. 

5.19.3 Geology 

      Potential soil erosion in areas of ground disturbance could be mitigated through min
surface disturbance and by utilizing engineering practices such as storm water runoff cont
sediment catchment basins, slope stability (for example, rip-rap placement), and soil stoc
erosion protection (for example, covering of stockpiles).  Furthermore, wind erosion (for 
dust) would be controlled by spraying disturbed areas with water and other methods mention
section. 

5.19.4 Air Resources 

      Controls to reduce radiological emissions and doses would be evaluated based on the 
specific process under evaluation and the types and amounts of radionuclides that may be r
example, controls would include limiting iodine-129 emissions from spent nuclear fuel or h
processing by means such as filtration based on adsorption of gaseous forms of iodine on c
zeolite filtering media.  High-efficiency particulate air filters would be used extensivel
of radionuclides that are particulates.      
      State of Idaho regulations dictate that any modification of a major facility that wo
significant emissions increases is considered a major modification and would be subject to
best available control technology to limit emissions.  Best available control technology i
"emission standard based on the maximum control of emissions achievable through applicatio
processes or available methods, systems, and techniques (including fuel cleaning or treatm
fuel combination techniques) for control of such contaminants.  The best available control
determined on a case-by-case basis, taking into account energy, environmental and economic
(IDHW 1994).  Best available control technology must be designed for each pollutant associ
significant emissions increase as defined in the State regulation.  As a minimum, air poll
equipment, administrative controls, changes in raw material feed, or design changes would 
several proposed projects to reduce emissions of nitrogen dioxide, sulfur dioxide, and mer
Alternatives B (Ten-Year Plan), C (Minimum Treatment, Storage, and Disposal), and D (Maxim
Treatment, Storage and Disposal).  Control of emissions of nitrogen dioxide and sulfur dio
required for Alternative A (No Action).  A listing of potential levels of control for spec
contained in Belanger et al. (1995).  Fugitive dust control methods would be similar to th
Section 5.19.3.  Mitigation of potential visual impacts is discussed in Sections 5.5, 5.7.

5.19.5 Water Resources 

      The development of pollution prevention plans, such as the INEL Storm Water Pollutio
Plan (DOE-ID 1993a, b) and the INEL Groundwater Protection Management Plan (Case et al. 19
implementation of best management practices are important in preventing future sources of 



resources.  These practices develop standard procedures for handling waste materials and p
accidental discharges.  Waste minimization techniques, best available technologies, and en
(for example, double-liner systems) are also employed to prevent or minimize the potential
pollutants to the vadose zone or water resources.  Existing monitoring and surveillance pr
tanks and ponds would also reduce impacts of inadvertent liquid release by restricting the
volume.  An extensive site-wide groundwater monitoring network, vadose zone monitoring, an
water monitoring program allow for early detection of contaminant migration.  Contaminants
organics) in the vadose zone and groundwater could be removed through treatment and remedi
state-of-the-art technologies, where feasible.  For example, the volatile organic compound
program at the Radioactive Waste Management Complex is designed to extract volatile organi
contaminants before they affect the regional environment.  Remediation efforts have alread
removed 640 kilograms (1411 pounds) of volatile organic material at the Radioactive Waste 
Complex, and concentrations of organics and radionuclides in the Test Area North injection
after sludge removal in 1990.  In addition, the natural decay of radionuclides and the cha
management practices would decrease the contaminant concentrations in the aquifer.   
      Best management practices and storm water monitoring have been implemented under the
Storm Water Pollution Prevention Program (DOE-ID 1993a, b) to reduce the potential of liqu
discharges from commingling with storm water runoff under normal operations and during spi
water runoff from facility areas of concern would be monitored during snowmelt and rain ev
that any contaminants present are identified.  If problem areas are identified during fiel
monitoring, additional best management practices would be implemented to further decrease 
natural surface water.   

5.19.6 Ecology 

      Unavoidable impacts to biota would include disturbance of a limited amount of habita
displacement of some animals (primarily small mammals, reptiles, and birds), and possibly 
elevated exposure levels to airborne radionuclides and hazardous materials. 
      The DOE would implement several actions to ensure that activities do not adversely a
candidate, or sensitive species.  If bald eagles or peregrine falcons are observed during 
consult with the U.S. Fish and Wildlife Service to ensure that individual eagles and falco
harassed or killed.  Preactivity surveys would be conducted to determine if endangered or 
their habitat are present in the area.  If candidate or sensitive species or important hab
hibernacula, sage grouse mating grounds, or bat roosts) are observed during preactivity su
evaluate the project design to determine if modifications would minimize potential negativ
practicable, modifications would be implemented.   
      Projects that would disturb habitat would be evaluated to determine if jurisdictiona
present.  Activities would be modified to avoid affecting the wetland.  If avoidance is no
would consult with the U.S. Army Corps of Engineers to obtain permits and develop any need
(for example, construction of new wetlands, enhancement of existing wetlands).  Jurisdicti
within or near remediation activities would be avoided and discussions with the U.S. Army 
Engineers would identify any required mitigation.  In addition, workers would be informed 
locations so that inadvertent disturbance (for example, filling, dredging, or draining) wo
wetlands. 
      Other measures would include minimizing ground disturbance using temporary drainage 
during facility removal to minimize erosion, grading, and seeding bare ground with native 
long-term stability (see Section 5.19.3).  A speed limit would be maintained to ensure tha
from vehicles would be limited.  During remediation, potential increased exposure and upta
radionuclides would be minimized by (a) using dust-suppression and containment methods to 
resuspension, (b) removing buried contaminants as soon as possible after they are exposed,
erosion-control measures to minimize water-erosion movement of radionuclides.  After clean
of exposure to radionuclides would be diminished to acceptable levels that probably would 
or chronic effects to biota (IAEA 1992).   

5.19.7 Transportation 

      The possible impacts from transportation associated with the alternatives could be m
number of different ways.  For example, the routes used for truck shipments would be chose
Department of Transportation routing guidelines.  These guidelines are designed to reduce 
impacts associated with transportation.  According to the guidelines, primary factors incl
exposure from incident-free transport, (b) the risk to public health from an accidental re
material, and (c) the economic risk from an accidental release of radioactive material.  S
according to the guidelines, include (a) emergency response effectiveness, (b) evacuation 



location of special facilities such as schools or hospitals, and (d) traffic fatalities an
radioactive nature of the cargo. 
      Impact mitigation would also be provided through the use of approved shipment contai
shipments containing small amounts of radioactivity, such as low-level waste, Type A conta
sufficient.  These containers are designed to withstand the rigors of normal transport.  F
containing large amounts of radioactivity, such as spent nuclear fuel or transuranic waste
would be used.  These containers are designed to withstand normal transport conditions and
accident conditions. 
      The U.S. Department of Transportation also has requirements that help to mitigate tr
impacts.  For example, there are requirements for drivers, packaging, labeling, marking, a
There are also requirements that specify the maximum dose rate associated with radioactive
shipments, which help to reduce incident-free transportation doses. 
      If an accident did occur, Federal, State, local, and tribal authorities are trained 
response.  For example, the Shoshone-Bannock Tribes, the State of Idaho, Bingham County, B
Memorial Hospital, Bannock Regional Medical Center, Pocatello Regional Medical Center, Ida
Company, Intermountain Gas Company, and DOE participated in a comprehensive, cooperative 
Transportation Accident Exercise held in Idaho in 1992 (TRANSAX '92). 
      The U.S. Environmental Protection Agency has developed protective action guides and 
actions that are designed to limit doses in the event of a nuclear incident.  Use of these
would also minimize the impacts of transportation accidents involving radioactive material
      The impacts that transportation has on hunting could potentially increase if the num
result in additional game being killed due to vehicle-game collisions.  The most significa
train collision with a herd of antelope during adverse weather conditions such as a blizza
measures could include distributing the deceased animals to hunters, relocating game, or r
hunting permits, if necessary. 

5.19.8 Health and Safety 

      Hazards would be minimized by best management practices and occupational and radiolo
programs operating under the same regulatory standards and limits that currently apply at 

5.19.9 Idaho National Engineering Laboratory Services 

      Practices would be implemented to reduce inefficient use of utilities and energy ser
would include using effective thermal insulation, installing state-of-the-art heating furn
incorporating water conservation measures.  Also, recycling of materials generated during 
and decommissioning activities would be given appropriate consideration. 

5.19.10 Accidents 

      Mitigation measures to minimize exposure and, therefore, dose that would affect the 
results of the accident scenarios are discussed in this section.  In general, limited cred
emergency response. 
      INEL facilities employ emergency response programs to mitigate impacts of accidents 
and the public in accordance with the 5500 series of DOE orders.  These programs typically
emergency planning, emergency preparedness, and emergency response.  Each plan utilizes re
specifically dedicated to assist the facility in emergency management.  These resources in
      -     INEL Warning Communications Center 
      -     INEL Fire Department 
      -     Facility emergency command centers 
      -     DOE Emergency Operations Center 
      -     County and State emergency command centers 
      -     Medical, health physics, and industrial hygiene specialists 
      -     Protective clothing and equipment (respirators, breathing air supplies, and so
      The radiation doses estimated in this document for the various radiological accident
doses that would be received by the population if only limited protective actions were tak
detailed plans for responding to accidents of the type described here, and the response ac
closely coordinated with State and local officials.  INEL personnel are trained and drille
actions to be taken if a release of radioactive or otherwise toxic material occurs.  Even 
may result in personnel receiving lower exposures should an accident occur, limited credit
training in estimating the exposure durations for workers. 
      An individual at the nearest public access highway is assumed to be exposed to the a
resulting from the accident for no more than two hours because site security personnel cou



from the affected area within two hours.  For most of the postulated accidents, the indivi
exposed to the entire plume.  However, in a few accidents where the assumed release time i
individual would be exposed to only a portion of the plume prior to being evacuated.   The
of certain roadways being inaccessible due to plume direction, accidents, or weather condi
      For the offsite population, the need for any protective action would be based on the
radiation doses.  The emergency response would be based on the guidance provided in the pr
guides developed by the U.S. Environmental Protection Agency.  The underlying principle fo
action guides is that under emergency conditions all reasonable measures would be taken to
radiation exposure of the general public and emergency workers.  In the absence of signifi
protective actions may be implemented when projected doses are lower than the ranges given
action guides. 
      Interdiction activities by INEL accident recovery personnel are expected to take pla
accident to limit doses to offsite individuals at risk.  This interdiction could limit ing
the maximally exposed individuals would derive much less than the assumed 10 percent of th
locally grown crops and livestock. 

5.20 Environmental Justice 

      In February 1994, Executive Order 12898, titled Federal Actions to Address Environme
in Minority Populations and Low-Income Populations (FR 1994), was released to Federal agen
order directs Federal agencies to incorporate environmental justice as part of their missi
agencies are specifically directed to identify and address, as appropriate, disproportiona
human health or environmental effects of their programs, policies, and activities on minor
low-income populations.  In addition to describing environmental justice goals, Executive 
directs the Administrator of the U.S. Environmental Protection Agency to convene an intera
Working Group on Environmental Justice (referred to below as the Working Group).  The Work
directed to provide guidance to Federal agencies on criteria for identifying disproportion
adverse human health or environmental effects on minority populations and low-income popul
Working Group is also directed to coordinate with each Federal agency to develop an enviro
strategy if a strategy is required by the proposed activities.  At the time of this analys
had not issued final guidance on the approach to be used in analyzing environmental justic
the Executive Order.  The Working Group has issued draft definitions of terms in the Draft
Federal Agencies on Terms in Executive Order 12898, dated November 28, 1994.  These defini
slight modifications, were used in the following analysis.  Further, in coordination with 
DOE is developing internal guidance for the implementation of the Executive Order, which h
adopted.  Because both DOE and the Working Group are still in the process of developing gu
approach used in this analysis might depart somewhat from whatever guidance is eventually 
      This section provides an assessment of the area surrounding the INEL with respect to
environmental restoration and waste management programs under all alternatives considered 
In addition, this assessment includes consideration of the management of spent nuclear fue
alternatives evaluated in Volume 1 of this EIS, which are integrated into the alternatives
appropriate.  This assessment includes potential adverse impacts resulting from both onsit
associated transportation of materials.  Based on this assessment, it is concluded that no
considered under the proposed action results in 
disproportionately high and adverse effects on minority populations or low-income communit
the INEL or associated offsite transportation routes. 

5.20.1 Public Comment Received on the Draft Environmental Impact Statement 

      Public comment received on the Draft EIS is addressed in Volume 3, Response to Publi
of this final EIS.  Overall comment indicated a widespread concern about past and present 
human health and the environment.  A small number of comments relating to environmental ju
the need for an expanded analysis in the final EIS, which was previously committed to in S
Draft EIS.  The most specific comments were received from the U.S. Environmental Protectio
Office of Enforcement and Compliance Assurance and the Shoshone-Bannock Tribes on the Fort
Reservation.  Environmental justice comments pertaining to Volume 2 of this EIS were in es
      -     Although the Draft EIS includes discussions on socioeconomic impacts, it does 
            whether the alternatives would affect minority communities and low-income comm
            (Sanderson 1994). 
             
      -     The DOE must meet the requirements of Executive Order 12898  on environmental 
            and fully consider the comments of the Shoshone-Bannock Tribes on the Draft EI
            consider the impacts of its proposed actions on the Tribes, the Fort Hall Indi



            and on other disadvantaged populations living in proximity to the INEL.  It wa
            the Indian Tribes are not just another "minority population," but are governme
            special relationship to the Federal government and its agencies, and have cert
            to regulate others including the United States government (Tinno 1994, Wolfley
             
All pertinent public comments relating to environmental justice have been considered in th
which has been expanded over the discussions in the Draft EIS. 

5.20.2 Community Characteristics 

      Demographic information obtained from the U.S. Bureau of Census was used to identify
populations and low-income communities in the zone of potential impact surrounding the INE
within a circle that has an 80-kilometer (50-mile) radius.  This 80-kilometer (50-mile) ra
because it was judged to encompass all of the impacts that may occur.  This radius is also
modeling and socioeconomic impact analysis used in this EIS.  Transportation impacts are a
800 meters (0.5 miles) of transportation routes for incident-free transportation because i
distance are negligible.  For transportation accidents, an 80-kilometer (50-mile) radius w
Demographic maps were prepared using 1990 census data available from the U.S. Bureau of Ce
1992).  Figures 5.20-1 and 5.20-2 illustrate census tract distributions for both minority 
income populations respectively for areas surrounding the INEL.  These maps were generated
analysis of 1990 United States Bureau of  Census Tiger Line files, which contain political
geographical features, and Summary Tape Files 3A (as processed by the U.S. Environmental P
Agency), which contain demographic information.  Data were resolved to the census tract gr
Census tracts are designated areas designed to encompass roughly 4,000 people per tract, b
generally range from 2,500 to 8,000 people.   
      An 80-kilometer (50-mile) radius circle appears on each map defining a zone of poten
discussed above, this zone of potential impact relates to the analysis performed in the EI
diversity of locations of current and potential onsite environmental restoration and waste
activities, the circle has been centered on a conservative location to identify the maximu
populations and low-income populations.  The center is located in the southeast corner of 
location of the Argonne National Laboratory-West.   
      Minority populations and low-income populations are defined as follows: 
      -     Minority population:  A group of people and/or community experiencing common 
            conditions of exposure or impact that consists of persons of the United States
            the U. S. Bureau of Census as Negro/Black/African-American, Hispanic, Asian an
            Islander, American Indian, Eskimo, Aleut, and other nonwhite  
 
Figure 5.20-1.  Minority population distribution within 80 kilometers (50 miles) of the Id
 
Figure 5.20-2.  Low-income population distribution within 80 kilometers (50 miles) of the 
            persons, based on self-classification by the people according to the race with
            most closely identify.  For the purposes of analysis, minority populations are
            those census tracts within the zone of impact for which the percent minority p
            exceeds the average of all census tracts within the zone of impact or where th
            minority population exceeds 50 percent for any given census tract.  In the cas
            dispersed populations, a minority population consists of a group that is great
            percent minority. 
             
      -     Low-income population:  A group of people and/or community experiencing common
            conditions of exposure or impact, in which 25 percent or more of the populatio
            characterized as living in poverty (FR 1993).  The U.S. Bureau of Census chara
            persons in poverty as those whose income is less than a "statistical poverty t
            threshold for the 1990 census was a 1989 income of $12,674 for a family of fou
            threshold is a weighted average based on family size and the age of the person
            Table 5.20-1 presents the U.S. Census poverty thresholds (USBC 1992) used in t
            analysis. 
             

5.20.2.1 Distribution of Minority Populations and Low-Income Populations Near the INEL. 

According to the data, approximately 172,366 people reside within the 80-kilometer (50-mil
of the INEL.  Of that total population, 7 percent, or approximately 11,722, are classified
individuals.  The area surrounding the INEL has a relatively small percentage of minoritie



comparable DOE sites (see Appendix L to Volume 1 of this EIS).  The minority composition i
Hispanic, Native American, and Asian.  The Fort Hall Indian Reservation of the Shoshone-Ba
lies largely within 80 kilometers (50 miles) of the INEL.  The spatial distribution of the
residing in 37 census tracts within 80 kilometers (50 miles) of the INEL is shown in Figur
tracts that were bisected by the 80-kilometer (50-mile) radius circumference line were inc
if 50 percent of the tract fell within the 80-kilometer (50-mile) radius.  As indicated in
tracts have been shaded according to the percentage of minority individuals within the are
variations in the populations of census tracts, the geographical size of any particular ce
necessarily proportional to the numerical population within that tract.  Because of the sp
 
Table 5.20-1.  Poverty thresholds in 1989 by size of family and number of related children
                                                  
                                    Weighted    Related children under 18 years  
Size of family unit                 average  
                                    threshold  
                                    ($)  
                                                None      One      Two      Three      Fou
                                                ($)       ($)      ($)      ($)        ($)
                                                                                          
One person (unrelated individual)     6,310                                               
  Under 65 years                      6,451     6,451                                     
  65 years and over                   5,947     5,947                                     
                                                                                          
Two persons                           8,076                                               
  Household under 65 years            8,343      8,303     8,547                          
  Household 65 years and over         7,501      7,495     8,515                          
                                                                                          
Three persons                         9,885      9,699     9,981    9,990                 
Four persons                         12,674     12,790    12,999   12,575     12,619      
Five persons                         14,990     15,424    15,648   15,169     14,796     1
Six persons                          16,921     17,740    17,811   17,444     17,092     1
Seven persons                        19,162     20,412    20,540   20,101     19,794     1
Eight persons                        21,328     22,830    23,031   22,617     22,253     2
Nine or more persons                 25,480     27,463    27,596   27,229     26,921     2
population surrounding the site, census tracts are relatively large in geographical area. 
population surrounding the INEL resides largely to the southeast of the site. 
      Of the total population, 14 percent, or approximately 23,416 individuals, fall withi
low-income for purposes of this analysis.  Figure 5.20-2 shows the spatial distribution of
individuals within 80 kilometers (50 miles) of the INEL.  Census tracts containing low-inc
lie largely southeast of the site. 

5.20.3 Environmental Justice Assessment 

      This assessment of potential environmental justice impacts addresses waste managemen
environmental restoration programs at the INEL for the near term (1995 to 2005).  In addit
assessment includes the management of spent nuclear fuel at the INEL under all alternative
Volume 1 of this EIS which are integrated into the alternatives of Volume 2 as appropriate
environmental justice analysis was based on a qualitative assessment of proposed projects 
reported in Section 5 of Volume 2 of the EIS to determine if there were identifiable dispr
and adverse human health or environmental impacts on minority populations or low-income po
surrounding the INEL.  
      The following definitions were used for this assessment: 
      -     Disproportionately high and adverse human health effects:  Adverse health effe
            measured in risks and rates that could result in latent cancer fatalities, as 
            or nonfatal adverse impacts to human health.  Disproportionately high and adve
            health effects occur when the risk or rate for a minority population or low-in
            from exposure to an environmental hazard significantly exceeds the risk or rat
            general population and, where available, to another appropriate comparison gro
             
      -     Disproportionately high and adverse environmental impacts:  An adverse environ
            impact is a deleterious environmental impact determined to be unacceptable or 
            generally accepted norms.  A disproportionately high impact refers to an impac
            an impact) in a low-income or minority community that significantly exceeds th
            larger community.  In assessing cultural and aesthetic environmental impacts, 



            be taken of impacts that uniquely affect geographically dislocated or disperse
            or minority populations.    
             
      In this assessment, DOE reviewed the proposed projects, facilities, and transportati
with the proposed alternatives in Volume 2 of this EIS.  This review included potential im
each of the major disciplines evaluated for the alternatives, including land use, socioeco
resources, air resources, ecology, health and safety, facility operations, cultural resour
which are the sciences pertinent to the identification of environmental impacts in the EIS
effects, both normal facility operations and accident conditions were examined, with accid
evaluated in terms of the risk to the public.  Likewise, the examination of transportation
and potential accident conditions for both truck and rail transportation of materials.  Sp
pathways were evaluated with respect to subsistence consumption of fish, game, or native p
      As discussed in the following subsections, the potential radiological impacts due to
operations and reasonably foreseeable accident conditions are small.  In addition, potenti
the potential number of fatalities due to both radiological and nonradiological exposures 
transportation is also small.  Likewise, the probability of adverse impacts due to subsist
fish, game, or native plants is low.   

5.20.3.1 Facility Operations. 

As indicated in Section 5.7 of Volume 2, for the maximally 
exposed member of the public living offsite, the likelihood of contracting a fatal cancer 
operations ranges between about 1 occurrence in 240,000 to 1 occurrence in 1,000,000.  Thi
than one latent cancer fatality to the general public under any of the alternatives being 
year period from 1995 to 2005.  
      Impacts from high consequence, low probability accident scenarios (Section 5.14 of V
would be adverse should they occur; however, the impacts to specific population locations 
to meteorological conditions on the day of the accident.  Whether or not such impacts woul
disproportionately high and adverse effects with respect to any particular segment of the 
and low-income populations included, would be subject to natural motive forces including r
meteorological factors.  Prevailing winds for the INEL are primarily from the southwest, a
the Test Area North are frequently from the north and west-northeast.  Local rivers and st
mountain watersheds north and west of the INEL, but most surface water is diverted for irr
reaches the site boundaries.  Groundwater in the underlying Snake River Plain Aquifer gene
south and southwest.  As explained in the EIS, the risk to the public is defined as the po
multiplied by the probability of occurrence.  This risk represents the expected impact to 
public.  Based on this risk, no latent cancer fatalities are expected from reasonably fore
accidents. 
      Because the impacts due to facility operations and reasonably foreseeable accidents 
significant risk and do not constitute a reasonably foreseeable adverse impact to the surr
no disproportionately high and adverse impacts would be expected for any particular segmen
surrounding population, minority and low-income populations included. 

5.20.3.2 Transportation. 

Transportation corridors associated with Volume 2 of the EIS can be 
classified as roughly 80 percent rural, 17 percent suburban, and 3 percent urban.  More sp
available in Table 5.11-1 in Volume 2 to the EIS.  As evaluated in Section 5.11 of Volume 
free transportation, the total number of potential fatalities would be the sum of the heal
exposure to radiation and vehicular emissions.  Over the 10-year period between 1995 and 2
estimated number of total potential fatalities because of waste shipments would range from
shipments were made by truck, to from 0.02 to 0.3 if made by rail.  Over the 40-year perio
and 2035, estimated potential fatalities because of spent nuclear fuel shipments made by t
between 0.1 to 1.7 and between 0.1 to 0.26 if made by rail. 
      When and where an accident occurred, if one in fact occurred, would be completely ra
respect to the immediate and surrounding population, as well as the motive forces that cou
impacts during the timeframe of occurrence.  Although adverse impacts could occur in the u
high consequence accident, any potential disproportionality with respect to any population
income populations included, is subject to the randomness of the combination of factors th
such impacts. 
      Over the 10-year period, the estimated cumulative risk of latent cancer fatalities f
accidents would range from 1 in 1,300 to 1 in 340 if waste shipments were made by truck.  
of time, from 0.3 to 3.4 fatalities would occur from traffic accidents.  By contrast, if w
made by rail, the cumulative risk of latent cancer fatalities would range from 1 in 17,000



traffic accidents unrelated to waste shipment cargo would range between 0.003 to 0.04 fata
from the maximum nonradiological chemical release accident involving a nitric acid shipmen
Section 5.11.2.5) is also small.  The cumulative risk of latent cancer fatalities between 
2035 because of shipments of spent nuclear fuel by truck would range from 1 in 240,000 to 
associated risk of traffic accident fatalities from 0.05 to 1.4.  The corresponding risk i
shipments were made by rail would range from 1 in 240,000 to 1 in 700 for latent cancer fa
for traffic fatalities ranging from 0.05 to 1.2. 
      Because the impacts due to transportation of waste materials or spent nuclear fuel b
rail under either incident-free or reasonably foreseeable adverse accidents present no sig
not constitute a reasonably foreseeable impact to the surrounding population, no dispropor
adverse impact would be expected for any particular segment of the surrounding population,
low-income populations included. 

5.20.3.3 Perspective. 

To place the impacts in perspective with respect to risks encountered in 
everyday life, in 1990 there were approximately 510,000 cancer deaths in the United States
which about 64,000 were among the nonwhite population.  This equates to roughly 1,132 canc
which 142 would affect minority populations) in an area comparable to that included in the
mile) radius around the INEL.  Additionally, in 1992 there were about 40,000 traffic fatal
States, of which about 7,400 were among the nonwhite population.  This equates to roughly 
fatalities (of which 16 would affect minority populations) in an area comparable to that i
kilometer (50-mile) radius around the INEL.  The risk of latent cancer fatalities and the 
vehicular fatalities because of the activities proposed in this EIS would not appreciably 
even if all impacts were associated with minority and low-income populations. 

5.20.3.4 Subsistence Consumption of Fish, Wildlife, or Native Plants. 

The calculations 
in this EIS estimate dose and risk from ingestion of radionuclides based on site-specific 
they assume a typical dietary pattern.  Subsistence consumption of fish, wildlife, and nat
not explicitly addressed in this analysis.  However, the calculations in this EIS include 
assumptions (see Appendix F of Volume 2) that bound the potential for ingestion of radionu
these special exposure pathways.  In particular, these calculations assume that a very hig
diet is based on locally grown produce and locally grazed livestock, both of which are pro
representing the highest calculated concentrations of radioactivity.  Nevertheless, there 
differences between the uptakes of grazed livestock and free-ranging game.  No human popul
immediate vicinity of the INEL are known to subsist entirely on locally harvested fish or 
      Fishing and hunting are usually not allowed on the INEL.  One exception is depredati
were negotiated between the Idaho Department of Fish and Game and DOE (Hoff et al. 1993) a
hunter access to one-half mile inside the northern INEL boundaries.  In addition to limite
several game species, including elk and pronghorn antelope, that contribute to the diets o
live on and migrate through the INEL.  This potential exposure pathway is small, as few an
from the INEL contain elevated levels of contaminants.  Data from game species, sheep that
the INEL, and locally grown foodstuffs and native plants around the INEL are routinely sam
radionuclides.  Concentrations of radioactivity generally have been small, and they are se
those observed at locations distant from the INEL where the principal likely source of non
radionuclides is very small amounts of residual global fallout from past nuclear weapons t
monitoring programs are reported annually in INEL Site Environmental Reports (Hoff et al. 
      If transportation associated with environmental restoration and waste management act
INEL (including spent nuclear fuel management) were to increase wildlife losses because of
with game, there might be a disproportionate impact to minority or low-income communities 
primarily on hunted game.  However, the maximum potential increases in shipments of spent 
would be small additions to current rail and highway traffic, so the overall impact to wil
Potential mitigation measures for any resulting adverse impact to low-income or minority p
distributing the deceased animals to hunters in the vicinity known to partially subsist on
subsequent hunts, or relocating game if necessary. 

5.20.3.5 Other Considerations. 

In addition to the above, reviews of other technical disciplines 
pursuant to the methodology in Section 5.20.3 did not indicate any significant adverse imp
land use, socioeconomics, water and air resources, ecology, cultural resources, or cumulat



Therefore, no disproportionately high and adverse impacts were identified for any segment 
Of particular interest are the following: 
 
5.20.3.5.1  Socioeconomics-Depending upon the various alternatives evaluated, the 
total labor force involved in INEL environmental activities, including spent nuclear fuel 
decrease by up to 500 jobs or increase by more than 900 jobs over the 10-year period betwe
2005.  Affirmative action programs would distribute such effects proportionately among wor
coordination of planning activities with local communities would be intended to avoid plac
on local community resources.  DOE may also provide support to local agencies if necessary
localized impacts. 
 
5.20.3.5.2  Land Use, Ecology, and Cultural Resources-None of the alternatives 
would have a significant adverse impact on land use, ecology, and cultural resources becau
amount of previously undisturbed land that would be needed for use onsite (no offsite land
mitigative programs already in place.  These programs include working closely under agreem
State of Idaho Historical Preservation Officer and the Shoshone-Bannock Tribal government 
preservation of historic and cultural resources.  Similarly, DOE is aware of sensitive eco
avoids wetlands and endangered plant or animal specie habitats.  Disturbance of certain ec
(which are not federally listed as threatened or endangered) is possible but not likely.  
foreseen environmental impacts, if any, to land use, ecological resources, or cultural res
be small under any of the alternatives. 
 
5.20.3.5.3  Cumulative Impacts-Based on the analysis of the impacts for each of the 
disciplines analyzed in this EIS, along with the impact of other past, present, and reason
future activities at the INEL, no reasonably foreseeable cumulative adverse impacts are ex
surrounding populations, minority populations and low-income populations included. 

5.20.3.6 Impacts Because of Perception. 

Potential adverse impacts may result from the 
public's perception of risk associated with nuclear industry activities in general and DOE
particular.  For example, a waste management or spent nuclear fuel management facility has
increase awareness of the nuclear industry, leading to concerns of potential adverse effec
local commerce, such as tourism and agriculture.  From both a National Environmental Polic
environmental justice perspective, both the character and the substance of these potential
discernable.  Therefore, it is not possible to identify any quantifiably adverse or dispro
distribution of any impacts of such perceived risk. 
      To better understand and help mitigate unfounded perceptions, DOE is working to enha
general population's understanding of the potential impacts of INEL programs in general an
alternatives considered in this EIS in particular, with emphasis on minority populations, 
and Tribal governments. 

5.20.4 Discussion of Related Issues Raised by the Shoshone-Bannock Tribes on the Fort 

Hall Indian Reservation in Public Comment and Consultations 
      The EIS Project Office has reviewed the comments on the EIS received from the Shosho
Tribes on the Fort Hall Indian Reservation, which lies largely within 80 kilometers (50 mi
To fully understand, evaluate, and consider these comments, consultations have taken place
officials and appropriate INEL officials.  In addition to addressing specific comments on 
ongoing consultations are designed to promote a mutual understanding of INEL-related issue
the tribes, both within and beyond the scope of INEL environmental restoration and waste m
programs and spent nuclear fuel management activities addressed in this EIS.  As discussed
disproportionately high and adverse impacts have been identified to the Shoshone-Bannock T
other segment of the population as a whole. 
      To date, these consultations have resulted in an increased awareness of tribal value
nature, ties to the land, and religious beliefs.  For the tribes, traditional resources in
American archaeological sites, which are important in the context of religious and cultura
features of the natural landscape, air, plant, water or animal resources that have special
Potential impacts to such resources on the INEL, once inhabited by the Shoshone-Bannock Tr
concern to the tribes.  These potential impacts may result from disturbing the land or cha
environmental setting of sacred or traditional use areas.  They may also result from pollu
contamination.  Actions that have a deleterious effect on the land, air, water, or view ar
Shoshone-Bannock Tribes to be adverse to their traditional way of life.  Potential mitigat



involving tribal representatives in discussions during the project planning stages to avoi
locating new facilities in areas with similar visual settings, avoiding Native American ar
traditional use and sacred areas, monitoring gathering areas and game animals for operatio
restoring native vegetation to areas of ground disturbance per revegetation guidelines (An
1989).  If avoidance is not feasible, data recovery at archaeological sites (such as archi
restoration of alternative hunting or gathering areas may be substituted after consultatio
      Based on these consultations, a number of changes have been made to the EIS to bette
the Fort Hall Indian Reservation and its socioeconomic activities and setting.  In additio
are working with the tribes to enhance their understanding of the potential impacts of the
considered in this EIS as they specifically relate to the Fort Hall Indian Reservation.  T
exposures and impacts to the reservation from postulated facility and transportation accid
impact from normal operations.  One of the results of consultations between the DOE Idaho 
Office and the Shoshone-Bannock Tribes is the preparation of a management agreement betwee
Idaho Operations Office, the Federal Advisory Council on Historic Preservation, the State 
Tribes with respect to cultural resources at the INEL. 

5.20.5 Conclusion 

      The overall review indicated that the potential impacts calculated for each discipli
the proposed INEL environmental restoration and waste management alternatives, including s
fuel management, are small and do not constitute a reasonably foreseeable adverse impact t
population.  Therefore, the impacts also do not constitute a disproportionately high and a
any particular segment of the population, minorities or low-income communities included; t
present an environmental justice concern. 
      In addition, the DOE is confident that continued consultation between the tribes and
government will enhance the knowledge and expertise of both and promote both informed deci
and effective mitigation of potential impacts from INEL operations. 
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6. LIST OF PREPARERS AND REVIEWERS 

    This Environmental Impact Statement (EIS) was prepared under the supervision of the U.
of Energy (DOE) Idaho Operations Office.  The organizations and individuals who contribute
preparation of this document are listed below, accompanied by each person's project role a
experience and training.  Table 6.1-1 lists contributors and the chapters or appendices fo
provided input or analysis. 

6.1 Preparers 

U.S. Department of Energy Idaho Operations Office 
Thomas L. Wichmann, Manager EIS Project Office, U.S. DOE 
  U.S. Naval Nuclear Propulsion Program Graduate 
  Light Water Breeder Reactor/Expended Core Facility Project Officer 
  S1W Naval Nuclear Reactor Prototype Project Officer 
  Years of Experience:  25 
  EIS Project Manager 
      
Kathleen B. Whitaker, Public Affairs Specialist 
  BA, 1973, English, University of Utah 
  Years of Experience:  17 
  EIS Stakeholder Involvement Manager 
     
John E. Medema, Health Physicist 
  BS, Biology, Central Michigan University 
  MS, Biology, Central Michigan University 
  Years of Experience:  15 
  Volume 2 Manager 
  Analytical Lead - Spent Nuclear Fuel and Materials & Waste Management 
   
Mary V. Willcox, Physical Scientist 
  BS, 1990, Chemistry, University of New Mexico 
  Years of Experience:  5 
  EIS Technical Sections Manager 
     
Peter J. Dirkmaat, Senior Engineering Adviser 
  BS, Electrical Engineering, California State College, Long Beach 
  MS, Nuclear Engineering, Stanford University 
  Years of Experience: 30 
  Review, Approval, and Decision Process 
Robert Brown, PE, General Engineer 
  BS, Electrical Engineering 
  MA, Business Administration 
  Years of Experience:  24 
  Analytical Lead - Utilities and Energy 
     
Robert Creed, Jr., PG, Physical Scientist/Geologist 
  AS, 1980, Geology, Santa Barbara City College 
  AS, 1980, Geoscience Technology, Santa Barbara City College 
  BA, 1983, Earth Sciences, University of California, Santa Cruz 
  Years of Experience:  7 
  Analytical Lead - Geology and Water Resources 
      
Denise M. Glore, Attorney 
  BA, 1978, Geography and Anthropology, University of New Mexico 
  MS, 1980, Biology, University of New Mexico 
  JD, 1985, University of New Mexico 
  Years of Experience:  15 
  FEIS Analytical Lead - Consultations, Laws, and Requirements 
Jan Hagers, General Engineer 
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  BS, 1968, Mechanical Engineering, North Carolina State University 
  MBA, 1974, College of William and Mary 
  Years of Experience: 27 
  Analytical Lead - Environmental Justice 
John A. Herritt, Health Physicist 
  BS, 1968, Physics, Pennsylvania State University 
  MS, 1976, Nuclear Physics, Pennsylvania State University 
  Years of Experience:  13 
  Analytical Lead - Occupational Health and Safety 
     
Mark W. Howard, Packaging and Transportation Program Manager 
  BS, 1989, Mechanical Engineering, University of Idaho 
  Years of Experience:  6 
  Analytical Lead - Traffic and Transportation, Transportation Accidents 
    
Paul Martin, Environmental Protection Specialist 
  BA, English 
  BS, Wildlife 
  Years of Experience:  21 
  Analytical Lead - Land Use 
      
Mary McKnight, Attorney 
  BA, 1982, Communications, University of Nebraska 
  JD, 1989, Creighton University 
  Years of Experience: 6 
  DEIS Analytical Lead -  Consultations and Environmental Requirements 
  
Mark S. Pellechi, PE, Nuclear Engineer 
  BS, 1979, Nuclear Engineering, Polytechnic Institute of New York 
  Years of Experience:  16 
  Analytical Lead - Accident Analysis 
     
Ralph W. Russell, Environmental Engineer 
  BS, 1970, Chemical Engineering, Texas A&M University 
  Years of Experience:  18 
  Analytical Lead - Air Resources, Air Quality 
     
Roger Twitchell, Physical Scientist 
  BS, 1977, Botany, Weber State College 
  Years of Experience:  18 
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7. CONSULTATIONS AND ENVIRONMENTAL REQUIREMENTS

7.1 Consultations 

      The National Environmental Policy Act (NEPA) requires that Federal, State, and local
jurisdiction or special expertise regarding any environmental impact be consulted and invo
process.  Agencies involved include those with authority to issue applicable permits, lice
regulatory approvals, as well as those responsible for protecting significant resources (f
endangered species, critical habitats, or historic resources).  These agencies will be sen
Environmental Impact Statement (EIS). 
      Consultations with Federal and state agencies have been initiated by the U.S. Depart
(DOE) pursuant to the preparation of this Environmental Impact Statement (EIS).  Letters r
consultation under the Endangered Species Act and National Historic Preservation Act have 
(see Appendix B, Consultation Letters). 

7.2 Environmental Requirements 

      This section identifies and summarizes the major laws, regulations, executive orders
Department of Energy (DOE) orders that may apply to the proposed action and alternatives a
This section also provides information concerning the status of permits and regulatory com
INEL. 
      The discussion includes the major Federal statutes that impose environmental protect
compliance requirements upon DOE (Section 7.2.1), as well as those State and local measure
the proposed action because Federal law delegates enforcement or implementation authority 
agencies (Section 7.2.4).  Section 7.2.2 addresses environmentally related presidential ex
clarify issues of national policy and set guidelines under which Federal agencies, includi
The DOE implements its responsibilities for protection of public health, safety, and the e
a series of departmental orders that are mandatory for operating contractors of DOE facili
discusses those DOE orders related to environmental, health, and safety protection.   
      Section 7.2.5 discusses the status of regulatory compliance at the INEL and includes
identifying all permits currently held by DOE governing various INEL activities.  Section 
describes DOE's internal compliance program that includes self-assessments and the recent 
reviews. 

7.2.1 Federal Environmental Statutes and Regulations 

7.2.1.1 National Environmental Policy Act of 1969, as amended (42 USC -4321 et seq.). 

The National Environmental Policy Act establishes a national policy promoting awareness of
environmental consequences of major Federal activities on the environment and promoting co
the environmental impacts during the planning and decisionmaking stages of a project.  The
Environmental Policy Act requires all agencies of the Federal government to prepare a deta
the environmental effects of proposed major Federal actions that may significantly affect 
human environment. 
      The Council on Environmental Quality and DOE have promulgated regulations for implem
National Environmental Policy Act (40 CFR Parts 1500-1508 and 10 CFR Part 1021). 

7.2.1.2 Atomic Energy Act of 1954, as amended (42 USC -2011 et seq.). 

The Atomic 
Energy Act of 1954 authorizes the DOE to establish standards to protect health or minimize
property (42 USC -2011 et seq.) with respect to activities under its jurisdiction.  Throug
orders, the DOE has established an extensive system of standards and requirements to ensur
of its facilities. 

7.2.1.3 Clean Air Act, as amended (42 USC -7401 et seq.).
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The Clean Air Act, as 
amended, is intended to "protect and enhance the quality of the Nation's air resources so 
public health and welfare and the productive capacity of its population."  Section 118 of 
amended, requires that each Federal agency, such as DOE, with jurisdiction over any proper
might result in the discharge of air pollutants, comply with "all Federal, State, intersta
requirements" with regard to the control and abatement of air pollution. 
      The law requires the U.S. Environmental Protection Agency (EPA) to establish nationa
secondary ambient air quality standards as necessary to protect public health, with an ade
safety, from any known or anticipated adverse effects of a regulated pollutant (42 USC -74
Air Act also requires establishment of (a) national standards of performance for new stati
atmospheric pollutants; (b) emissions limitations for any new or modified building, struct
installation that emits or may emit an air pollutant (42 USC -7411); and (c) standards for
hazardous air pollutants (42 USC -7412).  In addition, the Clean Air Act requires specific
to be evaluated so as to prevent a significant deterioration in air quality (42 USC -7470)
      To comply with these requirements, the EPA issued:  (a) Primary and Secondary Nation
Air Quality Standards, including standards for emissions of sulfur dioxide, oxides of nitr
monoxide, particulate matter with a diameter of less than or equal to 10 micrometers (PM-1
lead (40 CFR Part 50); (b) the Standards of Performance for New Stationary Sources within 
categories enumerated in 40 CFR Part 60.16, including electric steam-generating units, ind
commercial-institutional steam-generating units, and stationary gas turbines (40 CFR Part 
National Emission Standard for Hazardous Air Pollutants, including radionuclides (40 CFR P
CFR Part 63); and (d) the Prevention of Significant Deterioration of Air Quality review re
Part 52.21). 
      The Clean Air Act requires each state to develop and submit for approval to the EPA 
plans to control air pollution and air quality in that state.  Under EPA regulations, Idah
authority under the Clean Air Act to maintain the Primary and Secondary National Ambient A
Standards (40 CFR Part 52, Subpart N), to issue permits under the Prevention of Significan
(40 CFR Part 52.683), and to enforce performance standards for new stationary sources.  Th
facility is treated as a single pollutant source and, therefore, is a major stationary sou
Significant Deterioration review.  To date, the State of Idaho does not have authority to 
National Emission Standards for Hazardous Air Pollutants program regulating emissions of r
DOE facilities.  Therefore, National Emission Standards for Hazardous Air Pollutants appro
release of radionuclides are obtained from the EPA Region 10.  However, the State does reg
radionuclides under its Prevention of Significant Deterioration program and, therefore, DO
National Emission Standards for Hazardous Air Pollutants approvals obtained from the EPA w
of Idaho to fulfill applicable requirements of the State's Prevention of Significant Deter
       
      On November 15, 1990, the Clean Air Act Amendments were signed into law.  Under thes
amendments, new standards will be imposed on major sources emitting air pollutants in nona
and states will have to submit new State Implementation Plans to address these new require
sources of air pollutants, such as cars, trucks, buses, and certain off-the-road engines, 
new standards. 

7.2.1.4 The Clean Water Act, as amended (33 USC -1251 et seq.). 

The Clean Water 
Act, which amended the Federal Water Pollution Control Act, was enacted to "restore and ma
chemical, physical and biological integrity of the Nation's water."  The Clean Water Act p
"discharge of toxic pollutants in toxic amounts" to navigable waters of the United States.
Clean Water Act, as amended, requires all branches of the Federal government engaged in an
might result in a discharge or runoff of pollutants to surface waters to comply with Feder
and local requirements. 
      In addition to setting water quality standards for the nation's waterways, the Clean
supplies guidelines and limitations for effluent discharges from point-source discharges, 
authority for the U.S. Environmental Protection Agency (EPA) to implement the National Pol
Discharge Elimination System permitting program.  The National Pollutant Discharge Elimina
program is administered by the Water Management Division of the EPA pursuant to regulation
Part 122 et seq.  Idaho has not applied for National Pollutant Discharge Elimination Syste
the EPA.  Thus, all National Pollutant Discharge Elimination System permits required for t
obtained by DOE through the EPA Region 10 (40 CFR Part 122 et seq.). 
      Sections 401 and 405 of the Water Quality Act of 1987 added Section 402(p) to the Cl
Act.  Section 402(p) requires that the Environmental Protection Act establish regulations 
for storm water discharges associated with industrial activity.  Stormwater discharges ass
industrial activity are permitted through the National Pollutant Discharge Elimination Sys



Permit requirements are published at 40 CFR Part 122. 

7.2.1.5 Safe Drinking Water Act, as amended (42 USC -300f et seq.). 

The primary 
objective of the Safe Drinking Water Act, as amended, is to protect the quality of the pub
and all sources of drinking water.  The implementing regulations are found in 40 CFR Part 
Interim Primary Drinking Water Regulations.  These regulations, administered by the U.S. E
Protection Agency (EPA) unless delegated to the states, establish standards applicable to 
systems.  They promulgate maximum contaminant levels, including those for radioactivity, i
water systems, which are defined as public water systems that serve at least 15 service co
year-round residents or regularly serve at least 25 year-round residents.  For radionuclid
specify that the average annual concentration of beta particle and photon radioactivity fr
radionuclides in drinking water shall not produce an annual dose equivalent to the total b
organ greater than 0.004 rem (4 millirem)/year.  The maximum contaminant level for gross a
activity is 15 picocuries per liter.  The U. S. Environmental Protection Agency proposed r
regulating radionuclides in drinking water on July 18, 1991.  The proposed rule has not be
purposes of analysis, however, the more conservative standards were used.  Other programs 
the Safe Drinking Water Act include the Sole Source Aquifer Program, the Wellhead Protecti
the Underground Injection Control Program.  The Snake River Plain Aquifer, a portion of wh
beneath the INEL, has been designated by the EPA as a sole source aquifer pursuant to the 
Aquifer Program.  The State of Idaho has received authorization from the EPA to implement 
drinking water system program and the underground injection control program under the Safe
Act. 

7.2.1.6 Resource Conservation and Recovery Act, as amended (42 USC -6901, et seq.). 

The treatment, storage, or disposal of hazardous and nonhazardous waste is regulated under
Waste Disposal Act, as amended by the Resource Conservation and Recovery Act and the Hazar
Solid Waste Amendments of 1984.  Pursuant to Section 3006 of the Act, any state that seeks
and enforce a hazardous waste program pursuant to the Resource Conservation and Recovery A
for U.S. Environmental Protection Agency (EPA) authorization of its program.  The EPA regu
implementing the Resource Conservation and Recovery Act are found in 40 CFR Parts 260-280.
regulations define hazardous wastes and specify hazardous waste transportation, handling, 
and disposal requirements. 
      The regulations imposed on a generator or a treatment, storage, and/or disposal faci
according to the type and quantity of material or waste generated, treated, stored, and/or
method of treatment, storage, and/or disposal also impacts the extent and complexity of th

7.2.1.7 Current Status of Spent Nuclear Fuel. 

Historically, the U.S. Department of Energy 
chemically reprocessed spent nuclear fuel to recover valuable products and fissionable mat
such, the spent nuclear fuel was not a solid waste under the Resource Conservation and Rec
(RCRA). 
      World events have resulted in significant changes in DOE's direction and operations.
April 1992, DOE announced the phase out of reprocessing for the recovery of special nuclea
these changes, DOE's focus on most of its spent nuclear fuel has changed from reprocessing
materials to storage and ultimate disposition.  This, in turn, has created uncertainty in 
status of some of DOE's spent nuclear fuel relative to RCRA. 
      DOE has initiated discussion with the U.S. Environmental Protection Agency (EPA) on 
applicability of RCRA to spent nuclear fuel.  Further discussions with EPA Headquarters, E
Offices, and state regulators are ongoing to develop a path forward toward meeting any RCR
that might apply. 

7.2.1.8 Federal Facility Compliance Act. 

The Federal Facility Compliance Act, enacted on 
October 6, 1992, waives sovereign immunity for fines and penalties for Resource Conservati
Act violations at Federal facilities.  However, the effective date of the waiver has been 
for mixed waste storage prohibition violations, as long as the Federal facility is in comp
applicable requirements of RCRA.  During this three-year period, DOE is required to prepar
developing the required treatment capacity for mixed wastes stored or generated at each fa



must be approved by the host state or the U.S. Environmental Protection Agency, after cons
other affected states, and a consent order must be issued by the regulator requiring compl
The Federal Facility Compliance Act further provides that the DOE will not be subject to f
for land disposal restriction storage prohibition violations for mixed waste as long as it
such an approved plan and consent order and meets all other applicable regulations. 

7.2.1.9 Comprehensive Environmental Response, Compensation, and Liability Act, as amended (42 USC -9601 et seq.). 

The Comprehensive Environmental Response, Compensation, 
and Liability Act, as amended, provides a statutory framework for the cleanup of waste sit
hazardous substances and-as amended by the Superfund Amendments and Reauthorization Act-pr
an emergency response program in the event of a release (or threat of a release) of a haza
the environment.  Using the Hazard Ranking System, Federal and private sites are ranked an
included on the National Priorities List.  The Comprehensive Environmental Response, Compe
Liability Act, as amended, requires such Federal facilities having such sites to undertake
remediation as necessary.  The Act also includes requirements for reporting releases of ce
substances in excess of specified amounts to State and Federal agencies. 

7.2.1.10 Emergency Planning and Community Right-to-Know Act of 1986 (42 USC -11001 et seq.) (also known as "SARA Title 
III"). 

Under Subtitle A of this Act, Federal facilities, 
including those owned by the DOE, provide various information such as inventories of speci
used or stored and releases that occur from these sites, to the State Emergency Response C
the Local Emergency Planning Committee to ensure that emergency plans are sufficient to re
unplanned releases of hazardous substances.  Implementation of the provisions of this Act 
in 1987, and inventory and annual emissions reporting began in 1988, based on 1987 activit
information.  The DOE also requires compliance with Title III as matter of agency policy.
      In addition, under Subtitle B of the Act, Material Safety Data Sheets Reports (SARA 
Emergency and Hazardous Chemical Inventory Reports, (Superfund Amendments and Reauthorizat
-312), and Toxic Chemical Release Inventory Reports (Superfund Amendments and Reauthorizat
-313), must be provided to appropriate State, local, national, and Federal authorities.  E
requires Federal facilities to adhere to the same planning and reporting provisions of Fed
and pollution prevention laws that cover private industry. 

7.2.1.11 Hazardous and Radioactive Materials Transportation Regulations. 

Transport 
of hazardous and radioactive materials, substances, and wastes are governed by U.S. Depart
Transportation (DOT), U.S. Nuclear Regulatory Commission (NRC), and U.S. Environmental Pro
Agency (EPA) regulations.  These regulations may be found in 49 CFR Parts 100-178, 10 CFR 
40 CFR Part 262, respectively. 
      DOT regulations contain requirements for identification of a material as hazardous o
These regulations may hand off to NRC or EPA regulations for identification of material.  
hazardous material regulations govern the hazard communication (for example, marking, haza
vehicle placarding, and emergency response telephone number) and transport requirements, s
entries on shipping papers or EPA waste manifest.   
      NRC regulations applicable to radioactive materials transportation are found in 10 C
detail packaging design requirements, including the testing required for package certifica
documentation of design and safety analysis as well as results of the required testing is 
for certification of the package for use.  This certification testing involves the followi
physical drop onto an unyielding surface, water submersion, puncture by dropping a package
spike, and gas tightness.  Some of the testing is designed to simulate maximum credible ac
      EPA regulations pertaining to hazardous waste transportation are found in 40 CFR Par
regulations deal with the use of the EPA waste manifest, which is the shipping paper used 
Resource Conservation and Recovery Act hazardous waste. 

7.2.1.12 National Historic Preservation Act, as amended (16 USC -470 et seq.). 

The 
National Historic Preservation Act, as amended, provides that sites with significant natio
placed on the National Register of Historic Places.  There are no permits or certification
Act.  However, if a particular Federal activity may impact a historic property resource, c



Advisory Council on Historic Preservation will usually generate a Memorandum of Agreement,
stipulations that must be followed to minimize adverse impacts.  Coordinations with the St
Preservation Officer are also undertaken to ensure that potentially significant sites are 
appropriate mitigative actions implemented. 

7.2.1.13 Archaeological Resource Protection Act, as amended (16 USC -470 et seq.). 

This Act provides for the preservation of historical and archaeological data (including re
specimens) which might otherwise be irreparably lost or destroyed as the result of (a) flo
of access roads, the erection of workmen's communities, the relocation of railroads and hi
alterations of the terrain caused by the construction of a dam, by any agency of the Unite
private person or corporation holding a license issued by any such agency or (b) any alter
caused as a result of any Federal construction project or federally licensed activity or p
requires that, whenever any Federal agency finds that its activities may cause irreparable
of significant scientific, prehistorical, historical, or archaeological data, the agency m
Department of Interior (DOI) and may request DOI to undertake the recovery, protection, an
such data.  Excavations must be undertaken for the purpose of furthering archaeological kn
public interest, and resources removed are to remain the property of the United States.  C
obtained from the Indian tribe owning lands on which a resource is located before issuance
the permit must contain terms or conditions requested by the tribe. 

7.2.1.14 Endangered Species Act, as amended (16 USC -1531 et seq.). 

The 
Endangered Species Act, as amended, is intended to prevent the further decline of endanger
species and to restore these species and their habitats.  The Act is jointly administered 
Departments of Commerce and the Interior.  Section 7 of the Act requires consultation to d
endangered and threatened species are known to have critical habitats on or in the vicinit
action. 

7.2.1.15 Migratory Bird Treaty Act, as amended (16 USC -703 et seq.). 

The Migratory 
Bird Treaty Act, as amended, is intended to protect birds that have common migration patte
United States and Canada, Mexico, Japan, and Russia.  It regulates the harvest of migrator
specifying the mode of harvest, hunting seasons, bag limits, and so forth.  The Act stipul
unlawful to take, pursue, molest, or disturb bald (American) and golden eagles, their nest
anywhere in the United States (Section 668, 668c).  A permit must be obtained from the U.S
the Interior to relocate a nest that interferes with resource development or recovery oper

7.2.1.16 Noise Control Act of 1972, as amended (42 USC -4901 et seq.). 

Section 4 of 
the Noise Control Act of 1972, as amended, directs all Federal agencies to carry out "to t
within their authority" programs within their jurisdictions in a manner that furthers a na
promoting an environment free from noise that jeopardizes health and welfare. 

7.2.1.17 Toxic Substance Control Act (15 U.S.C. 

-2601 et seq.).  This Act provides the 
U.S. Environmental Protection Agency with the authority to require testing of both new and
substances entering the environment and to regulate them where necessary.  The Toxic Subst
Act (TSCA) came about as a result of concerns that there were no general Federal regulatio
thousands of new chemicals developed each year for their potential environmental or health
their introduction to the public or into commerce.  TSCA also regulates the treatment, sto
certain toxic substances not regulated by Resource Conservation Recovery Act or other stat
polychlorinated biphenyls (PCBs), cholorofluorocarbons (CFCs), asbestos, dioxins, certain 
fluids, and hexavalent chromium.  The asbestos regulations under the Toxic Substances Cont
ultimately overturned.  However, regulations pertaining to asbestos removal, storage, and 
promulgated through the National Emission Standard for Hazardous Air Pollutants Program (4
61, Subpart M).  For chlorofluorocarbons, Title VI of the Clean Air Act Amendments of 1990
reduction of chlorofluorocarbons beginning in 1991, and prohibits production beginning in 



7.2.1.18 American Indian Religious Freedom Act of 1978 (42 USC -1996). 

This Act 
reaffirms Native American religious freedom under the First Amendment and sets U.S. policy
preserve the inherent and constitutional right of American Indians to believe, express, an
traditional religions.  The Act requires that Federal actions avoid interfering with acces
and traditional resources that are integral to the practice of religions. 

7.2.1.19 Native American Graves Protection and Repatriation Act of 1990 (25 USC -3001). 

This law directs the Secretary of Interior to guide responsibilities in repatriation of Fe
archaeological collections and collections held by museums receiving Federal funding that 
affiliated to Native American tribes.  Major actions to be taken under this law include: (
review committee with monitoring and policy-making responsibilities; (b) developing regula
repatriation, including procedures for identifying lineal descent or cultural affiliation 
overseeing museum programs designed to meet the inventory requirements and deadlines of th
developing procedures to handle unexpected discoveries of graves and/or grave goods during
Federal or tribal land. 

7.2.1.20 Nuclear Waste Policy Act (42 USC -10101 et seq.). 

The Act authorizes the 
Federal agencies to develop a geologic repository for the disposal of high-level radioacti
nuclear fuel from commercial reactors.  The Act specifies the process for selecting a repo
constructing, operating, closing, and decommissioning the repository.  The law also establ
guidance for these activities. 

7.2.1.21 Low-Level Radioactive Waste Policy Amendments Act of 1985 (Public Law 99-240). 

This law establishes two major national policies:  (a) each state is responsible for assur
adequate disposal capacity for the low-level commercially generated waste generated within
with the exception of waste generated by Federal defense or research and development activ
required disposal facilities can best be provided through regional groupings of states all
agreements called compacts.  A compact ratified by a group of states must be approved by C
takes full effect. 

7.2.1.22 Occupational Safety and Health Act of 1970, as amended (29 USC - 651 et seq.). 

The Occupational Safety and Healthy Act establishes standards to enhance safe and healthfu
working conditions in places of employment throughout the United States.  The Act is admin
enforced by the Occupational Safety and Health Administration (OSHA), a U.S. Department of
agency.  While OSHA and the U.S. Environmental Protection Agency both have a mandate to re
exposures to toxic substances, OSHA's jurisdiction is limited to safety and health conditi
workplace environment.  In general, under the Act, it is the duty of each employer to furn
place of employment free of recognized hazards likely to cause death or serious physical h
have a duty to comply with the occupational safety and health standards and all rules, reg
issued under the Act.  OSHA regulations (published in Title 29 of the Code of Federal Regu
specific standards telling employers what must be done to achieve a safe and healthful wor
DOE places emphasis on compliance with these regulations at DOE facilities and prescribes 
orders the OSHA standards that contractors shall meet, as applicable to their work at gove
contractor-operated facilities (DOE Orders 5480.1B, 5483.1A).  DOE keeps and makes availab
records of minor illnesses, injuries, and work-related deaths as required by OSHA regulati

7.2.1.23 Religious Freedom Restoration Act of 1993 (42 USC -2000bb et seq.). 

This 
Act prohibits the government, including Federal departments, from substantially burdening 
religion unless the government demonstrates a compelling governmental interest and the act
compelling government interest and is the least restrictive means of furthering that inter

7.2.1.24 Bald and Golden Eagle Protection Act, as amended (16 USC -668-668d).



This Act makes it unlawful to take, pursue, molest, or disturb bald (American) and golden 
or their eggs anywhere in the United States (Section 668, 668c).  A permit must be obtaine
Department of the Interior to relocate a nest that interferes with resource development or

7.2.1.25 Pollution Prevention Act of 1990 (42 USC -13101 et seq.). 

The Pollution 
Prevention Act of 1990 establishes a national policy for waste management and pollution co
first on source reduction, followed sequentially by environmentally safe recycling, treatm
disposal.  Disposal or releases to the environment should only occur as a last resort.  In
committed to participation in the Superfund Amendments and Reauthorization Act Section 313
Environmental Protection Agency 33/50 Pollution Prevention Program.  The goal, for facilit
involved in Section 313 compliance, is to achieve a 33 percent reduction in the release of
chemicals by 1997 from a 1993 baseline.  On August 3, 1993, Executive Order 12856 was issu
the 33/50 program such that DOE must reduce its total releases of all toxic chemicals by 5
December 31, 1999.  DOE is also requiring each DOE site to establish site-specific goals t
generation of all waste types.  At the Idaho National Engineering Laboratory, reduction/re
and goals have been established for all wastes.  In addition to the 33/50 goals, a zero ge
hazardous waste has tentatively been set for 2010. 

7.2.2 Executive Orders 

7.2.2.1 Executive Order 12088 [Federal Compliance with Pollution Control Standards (October 13, 1978), as amended by 
Executive Order 12580 (January 23, 1987)]. 

Federal Compliance with Pollution Control Standards requires Federal agencies, including t
comply with applicable administrative and procedural pollution control standards establish
limited to, the Clean Air Act, Noise Control Act, Clean Water Act, Safe Drinking Water Act
Substances Control Act (15 USC -2061 et seq.), and Resource Conservation and Recovery Act.

7.2.2.2 Executive Order 11593 (May 13, 1971) (National Historic Preservation). 

This 
Order requires Federal agencies, including DOE, to locate, inventory, and nominate propert
jurisdiction or control to the National Register of Historic Places if those properties qu
requires the DOE to provide the Advisory Council on Historic Preservation the opportunity 
the possible impacts of the proposed activity on any potential eligible or listed resource

7.2.2.3 Executive Order 11514 (NEPA). 

This Order requires Federal agencies to continually 
monitor and control their activities to protect and enhance the quality of the environment
procedures to ensure that fullest practicable provision of timely public information and u
Federal plans and programs with environmental impact to obtain the views of interested par
has issued regulations (10 CFR Part 1021) and DOE Order 5440.1E for compliance with this E
Order. 

7.2.2.4 Executive Order 12580 (Superfund Implementation). 

This Order delegates to the 
heads of executive departments and agencies the responsibility for undertaking remedial ac
or threatened releases that are not on the National Priority List and removal actions othe
where the release is from any facility under the jurisdiction or control of executive depa

7.2.2.5 Executive Order 11988 (Floodplain Management). 

This Order requires Federal 
agencies to establish procedures to ensure that the potential effects of flood hazards and
management are considered for any action undertaken in a floodplain and that floodplain im
to the extent practicable. 



7.2.2.6 Executive Order 11990 (Protection of Wetlands). 

This Order requires 
governmental agencies to avoid, to the extent practicable, any short- and long-term advers
wetlands wherever there is a practicable alternative. 

7.2.2.7 Executive Order 12898 (Environmental Justice). 

This Order directs Federal 
agencies to achieve environmental justice by identifying and addressing, as appropriate, d
high and adverse human health or environmental effects of its programs, policies, and acti
populations and low-income populations in the United States and its territories and posses
creates an Interagency Working Group on Environmental Justice and directs each Federal age
strategies within prescribed time limits to identify and address environmental justice con
further directs each Federal agency to collect, maintain, and analyze information on the r
income level, and other readily accessible and appropriate information for areas surroundi
expected to have a substantial environmental, human health, or economic effect on the surr
populations, when such facilities or sites become the subject of a substantial Federal env
administrative or judicial action, and to make such information publicly available. 

7.2.2.8 Executive Order 12344 (Naval Nuclear Propulsion Program). 

[enacted as 
permanent law by Public Law 98-525 (42 USC 7158)].  This Order prescribes the authority an
responsibility of the Naval Nuclear Propulsion Program, a joint Navy/DOE organization, for
pertaining to naval nuclear propulsion.  These responsibilities include all environmental 
safety and health aspects of the program. 

7.2.2.9 Executive Order 12856 (Right-to-Know Laws and Pollution Prevention Requirements). 

This Order requires all Federal agencies to reduce and report toxic chemicals entering any
waste stream; improve emergency planning, response and accident notification; and encourag
technologies and testing of innovative prevention technologies.  The Order also provides t
agencies are persons for purposes of the Emergency Planning and Community Right-to-Know Ac
Title III), which obliges agencies to meet the requirements of the Act. 

7.2.2.10 Executive Order 12114 (Environmental Effects Abroad of Major Federal Actions). 

This Order declares that Federal agencies are required to prepare environmental analyses f
"major Federal actions significantly affecting the environment of the global commons outsi
of any nation (e.g., the ocean or Antarctica)."  According to the Executive Order, major F
significantly affecting the environment of foreign countries may also require environmenta
certain circumstances.  The procedural requirements imposed by the Executive Order are ana
under the National Environmental Policy Act. 

7.2.3 Department of Energy Regulations and Orders  

      Through the authority of the Atomic Energy Act, the DOE is responsible for establish
comprehensive health, safety, and environmental program for its facilities.  The regulator
through which DOE manages its facilities are the promulgation of regulations and the issua
orders. 
      DOE regulations generally are found in Volume 10 of the Code of Federal Regulations.
regulations address such areas as energy conservation, administrative requirements and pro
classified information.  For purposes of this EIS, relevant subchapters include Part 961, 
for Disposal of Spent Nuclear Fuel and/or High Level Radioactive Waste; Part 1021, Complia
National Environmental Policy Act; and Part 1022, Compliance with Floodplains/Wetlands Env
Review Requirements. 
      DOE orders generally set forth policy and the programs and procedures for implementi
The following sections provide a brief discussion of selected orders. 

7.2.3.1 DOE Order 5440.1E, National Environmental Policy Act.



This Order establishes 
responsibilities and sets forth procedures necessary for implementing the National Environ
of 1969, as amended, to operate each of its facilities in full compliance with the letter 
This Order was revised and reissued by DOE on November 10, 1992. 

7.2.3.2 DOE Order 5000.3B, Occurrence Reporting and Utilization of Operations Information. 

This Order establishes the requirements for reporting and processing occurrences relating 
safety, health, security, property, operations, and environment up to and including emerge

7.2.3.3 DOE Order 5480.1B, Environment, Safety, and Health Program for Department of Energy Operations. 

This Order establishes the Environment, Safety and Health 
Program for DOE operations. 

7.2.3.4 DOE Order 5480.3, Safety Requirements for the Packaging and Transportation of Hazardous Materials, Hazardous 
Substances, and Hazardous Wastes. 

This Order provides DOE policy, sets forth requirements, and assigns responsibilities for 
of hazardous materials, hazardous substances, hazardous wastes, and radioactive materials.

7.2.3.5 DOE Order 5480.9A, Construction Project Safety and Health Management. 

This Order establishes procedures and provides guidelines for the protection of the DOE an
employees engaged in construction activities; protection of the general public from hazard
with DOE construction activities; protection of adjacent property from damage; and prevent
interruption of DOE programs caused by accident or fires. 

7.2.3.6 DOE Order 5483.1A, Occupational Safety and Health Program for DOE Contractor Employees at Government-Owned 
Contractor-Operated Facilities. 

This Order 
establishes requirements and procedures to assure that occupational safety and health stan
pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 19
DOE Organization Act of 1977, provide occupational safety and health protection for DOE co
employees in Government-owned contractor-operated facilities that is consistent with the p
private industry employees by the occupational safety and health standards promulgated und
Occupational Safety and Health Act of 1970. 

7.2.3.7 DOE Order 5700.6C, Quality Assurance. 

This Order provides DOE policy, sets 
forth requirements, and assigns responsibilities for establishing, implementing, and maint
actions to assure quality achievement in DOE programs.  Requirements from this order for n
were also issued April 5, 1994, under 10 CFR Part 830.120, Quality Assurance. 

7.2.3.8 DOE Order 5820.2A, Radioactive Waste Management. 

This Order establishes 
policies and guidelines by which the DOE manages its radioactive waste, waste by-products,
radioactively contaminated surplus facilities. 

7.2.3.9 DOE Order 5400.1, General Environmental Protection Program. 

This Order 
establishes environmental protection program requirements, authorities, and responsibiliti
operations for assuring compliance with applicable Federal, State, and local environmental
and regulations as well as internal DOE policies. 

7.2.3.10 DOE Order 5400.5, Radiation Protection of the Public and the Environment.



This Order establishes standards and requirements for operation of the DOE and DOE contrac
respect to protection of members of the public and the environment against undue risk from
requirements of this order are being codified in the proposed 10 CFR Part 834, Radiation P
Public and the Environment. 

7.2.3.11 DOE Order 5480.4, Environmental Protection, Safety, and Health Protection Standards. 

This Order specifies and provides requirements for the application of the mandatory 
environmental, safety, and health standards applicable to all DOE and DOE contractor opera

7.2.3.12 DOE Order 5480.10, Contractor Industrial Hygiene Program. 

This Order 
establishes the requirements and guidelines applicable to DOE contractor operations for ma
effective industrial hygiene program to preserve employee health and well-being. 

7.2.3.13 DOE Order 5480.11, Radiation Protection for Occupational Workers. 

This 
Order establishes radiation protection standards and program requirements for the DOE and 
operations with respect to the protection of the worker from ionizing radiation. 

7.2.3.14 DOE Order 5484.1, Environmental Protection, Safety, and Health Protection Information Reporting Requirements. 

This Order establishes the requirements and procedures for the 
reporting of information having environmental protection, safety, or health protection sig
operations. 

7.2.4 Idaho Laws and Regulations 

      The Idaho Environmental Protection and Health Act (Idaho Code, Title 39, Chapter 101
establishes general provisions for the protection of the environment and public health.  T
Idaho Department of Health and Welfare and its subordinate Division of Environmental Quali
consolidating all State public health and environmental protection activities under one de
Department of Health and Welfare is authorized to implement these environmental, health, a
requirements.  The Act authorizes the Department to promulgate standards, rules, and regul
water and air quality, noise reduction, and solid waste disposal and grants authority to i
collect fees, establish compliance schedules, and review plans for the construction of sew
treatment and disposal facilities. 
      Authorization is also granted to the Idaho Department of Health and Welfare by the I
Pollution Control Act (Idaho Code, Title 39, Chapter 36) for the protection of the waters 
language concerning the prevention of water pollution and the provision of financial assis
municipalities is contained in the law. 
      The Idaho Department of Health and Welfare is also responsible for enforcement and i
of the Hazardous Waste Management Act of 1983, as amended (Idaho code, Title 39, Chapter 4
provides for the protection of health and the environment from the effects of improper or 
of hazardous wastes and for the establishment of a tracking or manifesting system for thes
program is intended to be consistent with and not more stringent than Federal regulations 
the Resource Conservation and Recovery Act.  At this time, Idaho has primacy over hazardou
waste promulgated by the U.S. Environmental Protection Agency.  The Hazardous Waste Manage
sets forth requirements for the development of plans that address identification of hazard
unauthorized treatment, storage, release, use, or disposal of these wastes, and permit req
hazardous waste facilities.  Rules and regulations concerning the transportation, monitori
record keeping of hazardous wastes have also been promulgated by the Idaho Department of H
Welfare under authority of this Act. 
      The following sections discuss the major requirements and regulations pursuant to th

7.2.4.1 Idaho Air Pollution Control Regulations. 

Pursuant to the Rules and Regulations for 
the Control of Air Pollution in Idaho (Idaho Administrative Procedures Act Title 1, Chapte



Department of Health and Welfare established ambient air quality standards for particulate
dioxide, ozone, oxides of nitrogen, carbon monoxide, and fluorides. 
      Title 1, Chapter 1, of the Rules and Regulations for the Control of Air Pollution in
to provide authority and standards in compliance with the Clean Air Act.  The Department o
Welfare has been granted authority to implement the requirements of the Clean Air Act and 
implement the requirements of the Clean Air Act for that purpose.  These rules and regulat
provisions for establishing compliance schedules and emission limits, reporting and correc
that exceed established limits, and permitting requirements for construction and operation
activities that may generate emissions in excess of the prescribed standards.  The Prevent
Deterioration, control of open burning, and fugitive dust are addressed by these rules, as
facilities that may exceed emission limits.  Also required by the Idaho Air Pollution Cont
the formulation of a plan for the prevention and alleviation of air pollution emergencies.
definitions of the severity of the emergency, requirements for public notification, and re
be taken in abating an air pollution emergency. 

7.2.4.2 Idaho Water Quality Standards and Wastewater Treatment Requirements and Wastewater Land Application Permit 
Regulations. 

Provisions are set forth by these 
regulations (Idaho Department of Health and Welfare, Rules and Regulations, Title 1, Chapt
protection of designated water uses and the establishment of water quality standards that 
uses.  The Department of Health and Welfare has been authorized to develop and enforce the
Section 39-105 of the Idaho Code.  Restrictions are outlined by these regulations for cont
and nonpoint-source discharges and other activities that may adversely affect waters of th
including surface water and groundwater.  These regulations identify water-use classificat
prohibited discharges, water quality criteria, and requirements for treatment of wastewate
the waters of Idaho.  In addition, State regulations require that a permit be obtained for
wastewater to the land surface. 

7.2.4.3 Idaho Regulations for Public Drinking Water Systems. 

Maximum contaminant 
levels for public drinking water systems are provided by these regulations.  The Water Qua
subdivision of the Department of Health and Welfare, sets forth monitoring and reporting r
inorganic and organic chemicals and radiochemicals.  Other water quality and locational st
included in these regulations.  The Department reserves the authority to determine whether
is caused by nuclear facilities and to require further monitoring. 

7.2.4.4 Idaho Hazardous Waste Management Regulations. 

Pursuant to the Hazardous 
Waste Management Act, the Department of Health and Welfare (Title 1, Chapter 5) has adopte
the Federal regulations regarding hazardous waste rulemaking, hazardous waste delisting, a
of wastes.  Included in these regulations are requirements for hazardous waste generators,
management facilities as well as detailed procedures for permitting these activities.  The
for generators, transporters, and management facilities have been incorporated by referenc
sections have been revised to reflect Idaho's permitting program.  Section 39-4404 (14) of
"restricted hazardous waste" that includes liquid hazardous wastes containing specified co
constituents as well as hazardous wastes containing concentrations of halogenated compound

7.2.4.5 Idaho Solid Waste Management Regulations. 

These regulations, as developed by 
the Idaho Department of Health and Welfare in Title 1, Chapter 6, of the Solid Waste Manag
Regulations and Standards Manual, provide standards for the management of solid wastes to 
detrimental effects of disposal.  These standards include requirements for the review of p
procedures and operational and postoperational standards for landfills, incinerators, and 
and for transportation and storage of solid waste. 

7.2.4.6 Idaho Rules and Regulations for Construction and Use of Injection Wells. 

Requirements for the construction, location, and use of injection wells within the State o



in these regulations.  The Department of Water Resources has been granted administrative a
injection wells.  Injection of radioactive or hazardous materials through an existing well
water source is prohibited.  Parameters for quality of fluids discharged and allowable use
are included in these regulations as are classifications of well types and permitting requ
wells. 

7.2.5 Compliance Status at the Idaho National Engineering Laboratory 

      The INEL is committed to operating in compliance with all environmental laws, regula
executive orders, DOE orders, and permits and compliance agreements with regulatory agenci
agencies conduct inspections at the INEL to assure compliance with permits and other appli
requirements are being met. 
      In addition to oversight through external regulatory agencies, the DOE has a compreh
for conducting internal audits or inspections and self-assessments, including periodic rev
interdisciplinary teams of experts.  DOE-ID has also prepared and issued an Environmental 
Planning Manual (DOE-ID-10166) that identifies the various requirements of Federal and Sta
that DOE-ID considers to be pertinent to activities at the INEL.  This Manual provides gui
step methods needed to maintain compliance with applicable environmental requirements.  A 
INEL's current compliance with major environmental statutes and regulations is presented i
that follows. 

7.2.5.1 Comprehensive Environmental Response, Compensation, and Liability Act. 

In November 9, 1989, the INEL was placed on the Environmental Protection Agency's (EPA's) 
Priority List, which is the nationwide list of private- and Federal-owned sites identified
requiring response actions under the Comprehensive Environmental Response, Compensation, a
Act.  Following this listing, the DOE entered into negotiations with the State of Idaho an
leading to execution of a Federal Facility Agreement and Consent Order on December 9, 1991
of the Federal Facility Agreement and Consent Order is to establish a procedural framework
developing, prioritizing, implementing, and monitoring appropriate response actions at the
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act,
also be deemed to meet any corrective action requirements of the Resource Conservation and
Section 3008(h) Consent Order and Compliance Agreement (see discussion below).  The Action
of the Federal Facility Agreement and Consent Order sets forth a schedule for accomplishin
activities.  In conjunction  with the EPA Region 10 and State of Idaho Project Managers, D
in various characterization, sampling, investigation, and interim action activities that a
the basis for selection of remedies at the operable units located on the INEL.  The activi
date are summarized in Table 7.2-1. 

7.2.5.2 Emergency Planning and Community Right-to-Know Act of 1986 (SARA Title III). 

Authority for the programs under the Superfund Amendments and Reauthorization Act Title II
has been delegated by the U.S. Environmental Protection Agency to each individual state.  
Subtitle A (Emergency Response Planning and Release Notification), the State of Idaho has 
Emergency Response Commission to handle the statewide work and the counties have establish
planning committees to manage local activities.  The INEL is subject to and complies with 
requirements established in Title III.  DOE-ID also prepares and submits reports required 
312, and 313 of the Superfund Amendments and Reauthorization Act. 

7.2.5.3 National Environmental Policy Act. 

A comprehensive program to assure compliance 
with the National Environmental Policy Act requirements is in place at the INEL and is des
DOE-ID Environmental Compliance Planning Manual (DOE/ID-10166). This program has evolved o
the last several years, culminating recently in promulgation of DOE National Environmental
regulations (10 CFR Part 1021) and the issuance of numerous guidance memoranda by the DOE 
NEPA Policy and Assistance (EH-42).  Table 7.2-2 is a list of the Environmental Assessment
are related to this EIS and that have either been approved or are under preparation. 

7.2.5.4 Safe Drinking Water Act. 

The Safe Drinking Water Act Underground Injection Control 



regulations require that deep injection wells be permitted or that permits be submitted to
shallow wells be inventoried.  The injection wells are used to dispose of storm water  
 
Table 7.2-1.  Federal Facility Agreement/Consent Order status.   
                                                                                          
Operable Unit No.   Site Description                                 Interim Action   RI/F
                                                                                          
1-07A               Test Support Facility                            X                    
1-07B               Test Area North                                                   X   
2-10                Test Reactor Area                                X                    
2-12                Test Reactor Area                                                 X   
4-11                Central Facilities Area                                           X   
4-12                Central Facilities Area                                           X   
5-05                SL-1 Burial Ground                                                X   
5-10                Auxiliary Reactor Area                                            X   
5-13                Power Burst Facility Reactor Area Corrosive      X                    
                    Waste Disposal Sump Brine Tank  
                    Power Burst Facility Reactor Area Evaporation                         
                    Pond  
7-08                Organic Contamination in Vadose Zone                              X   
7-10                Pit 9 Process Demonstration                      X                    
7-12                Pad A                                                             X   
8-07                Naval Reactors Facility Industrial Waste Ditch                    X   
10-5                Unexploded Ordnance                              X                    
10-6                Radioactively Contaminated Soils                                  X   
                                                                                          
                                         
a.   This table reflects only those actions under the Federal Facility Agreement/Consent O
interim actions or RI/FSs.  Other Track 1 and Track 2 actions are not reflected in the tab
has been performed at these various operable units. 
b.   Remedial Investigation/Feasibility Study. 
c.   Record of Decision. 
d.   Proposed Plan. 
e.   Scope of Work. 
f.   Remedial Design/Remedial Action. 
                                                                                          
 
Table 7.2-2.  National Environmental Policy Act documents. 
 Description of Action                                                                    
                                                                                          
Waste management operations at the INEL                                                   
Special Isotope Separation Project                                                        
Siting, construction, and operation of New Production Reactor capacity                    
Transportation, receipt, and storage of spent nuclear fuel from the Fort St. Vrain Reactor
INEL Federal Aviation Administration Explosive Detection System Independent Validation and
Program 
Test Reactor Area evaporation pond                                                        
Expansion of the INEL Research Center                                                     
High-Level Waste Tank Farm Replacement Project                                            
Decontamination and selective demolition of Auxiliary Reactor Areas II and III            
Low-level and mixed waste processing at the Waste Experimental Reduction Facility         
Retrieval and re-storage of Transuranic Storage Area waste at the INEL                    
INEL Sewer System Upgrade Project                                                         
INEL Consolidated Transportation Facility                                                 
Waste Characterization Facility                                                           
Test Area North Pool Stabilization Project                                                
Replacement of the Radiological and Environmental Sciences Laboratory                     
Interim action for the cleanup of Pit 9 at Radioactive Waste Management Complex           
Interim action to reduce contamination near the injection well and in the surrounding grou
North at the INEL 
Replacement of the Health Physics Instrumentation Laboratory                              
Continuing operation of the Specific Manufacturing Capability                             
Process Equipment Waste and Process Waste Liquid Collection Systems at Idaho Chemical Proc
Waste Handling Facility at Argonne National Laboratory-West                               
Fuel Cycle Facility at Argonne National Laboratory-West                                   



INEL new borrow source site                                                               
Plasma Hearth Process Project                                                             
                                                 
  
a.  EIS = environmental impact statement; EA = environmental assessment; ROD = record of d
b.  The EA was ruled inadequate by the United States District Court for the District of Id
c.  FONSI issued for line upgrades, but not tank replacement. 
                                                                                          
runoff.  The DOE also inventoried shallow injection wells at the INEL and submitted the in
State as required.  The  Idaho Department of Environmental Quality conducts periodic sanit
sanitation survey was conducted by the Idaho Department of Environmental Quality in Decemb
Additionally, both the State of Idaho and the City of Idaho Falls regularly monitor the IN
supply system.  The most recent State audit was conducted in December 1990. 

7.2.5.5 Clean Air Act. 

The INEL has several facilities with air quality permits from the State of 
Idaho.  These facilities are operated in compliance with permit conditions.  Permit applic
pending with the State of Idaho for proposed new or modified emission sources.  Table 7.2-
permits, under the Clean Air Act, in effect and pending at the INEL. 
      An inventory of all potential radioactive and criteria pollutant emission sources wa
sent to the State of Idaho in April 1991.  The inventory contains information necessary to
Permit to Operate. 
      The Idaho Department of Health and Welfare, Division of Environmental Quality, and A
Bureau conduct annual inspections of the INEL facility to determine whether the operating 
facility are in compliance with the Rules and Regulations for the Control of Air Pollution
most recent inspections were conducted in February and March 1992. 
      Additionally, pursuant to 40 CFR Part 61.94 (H), the DOE submits on an annual basis 
documenting compliance with National Emission Standards for Hazardous Air Pollutants at th
      On September 12-14, 1990, and again on March 18-21, 1991, the Idaho Department of He
Welfare inspected the status of INEL's compliance with air quality regulations.  As a resu
inspections, the DOE was issued an Air Quality Notice of Violation on June 5, 1991.  This 
 
Table 7.2-3.  Permits held or applied for by the Idaho National Engineering Laboratory. 
Permit No.       Regulatory      Permit type      Facility permitted                      
                 agency  
PSD-X81-11       EPA             PTC/PSD          Coal Fired Steam Generating Facility, IC
0340-0001-300    IAQB            PTC/PSD          Fuel Processing Restoration Project, ICP
                                                  ICPP, CFA, ARA, ANL-W, PBF, RWMC, TRA, N
                                                  Incinerator  
0140-0022        IAQB            PTC/PSD          Hot Fuel Examination Facility/South Modi
900809           IAQB            PTC/PSD          SMC TAN 607 R&D Facility                
0140-0022        IAQB            PTC/PSD          Paint Spray Booth at ANL-W              
0340-0001        IAQB            PTC              Classified Incinerator, SMC             
0260-0030        IAQB            PTC              2B Paint Process, SMC                   
0340-0001        IAQB            PTC              CFA 609 Boiler                          
0340-0001        IAQB            PTC              ICPP Hazardous Waste Chemical Handling F
0340-0001-11     IAQB            PTC              Waste Experimental Reduction Facility an
                                                  Development Facility                    
0340-0001        IAQB            PTC              Transuranic Storage Area Retrieval Enclo
                                                  Storage Facility  
0340-0001        IAQB            PTC/PSD          Test Reactor Area Evaporation Pond      
0340-0001-300    IAQB            PTC              Process Experimental Pilot Plant        
0340-0001        IAQB            PTC              ICPP Hazardous Chemical Handling Facilit
0340-0001        IAQB            PTC              Fluoric Acid Supply System ICPP         
                 IAQB            PTC/BRC          Diesel Pump for Fire Water at ICPP      
0340-0001        IAQB            PTC              HF Acid Storage Tank, ICPP              
0340-0001        IAQB            PTC              ARVFS NaK D&D Project, TAN              
                 IAQB            PTC/PSD          SMC Facility Permit                     
                 IAQB            PTC/PTO          IRC Chemistry Wing Addition             
                 IAQB            PTC/BRC          Perchloric Acid Hood, IRC               
                                 PTC              Expended Core Facility Dry Cell Projecta
                 IAQB            PTC              FDP Development and Support Facility, IC
                 IAQB            PTC/BRC          Anti-C Safety Equipment Building, ICPP  



                 IAQB            PTC/BRC          Ongoing R&D Project (MOD. 2), SMC TAN-67
                 IAQB            PTC/PTO          ICPP Pilot Plants                       
                 IAQB            PTC/PSD          SIS Production Plant, ICPP and Stand Alo
                                                                                          
                 IAQB            PTC/BRC          Acid Fractionator Pilot Plant, ICPP     
                 IAQB            PTC/BRC          NOx Abatement Pilot Plant ICPP          
                 IAQB            PTC/BRC          PEW Evaporator, ICPP                    
                 IAQB            PTC/BRC          Diesel Pump at ICPP Injection Well      
                 IAQB            PTC/BRC          TAN Fire Station Emergency Generator and
                 IAQB            PTC              CFA 665 Boiler Replacement              
                 IAQB            PTC/BRC          TREAT Facility at ANL-W                 
                 IAQB            PTC/BRC          Emergency Diesel Generator at ANL-W     
                 IAQB            PTC/BRC          Electrolytic Dissolver Pilot Plant, ICPP
                 IAQB            PTC/BRC          Cold-Feed Make-up Pilot Plant, ICPP     
                 IAQB            PTC/BRC          In-Situ Vitrification Intermediate Scale
Phase 2d         IDHW            RCRA Part B      RWMC                                    
Phase 2h         IDHW            RCRA Part B      HWSF                                    
Phase 2j         IDHW            RCRA Part B      HCWHF                                   
Phase 2k         IDHW            RCRA Part B      NWCF                                    
NWCF = New Waste Calcining Facility  
  
RWMC = Radioactive Waste Management Complex  
  
HWSF = Hazardous Waste Storage Facility  
  
ICPP = Idaho Chemical Processing Plant  
  
SMC = Special Manufacturing Capability  
  
IRC = INEL Research Center  
  
IAQB = Idaho Air Quality Bureau  
  
EPA = U.S. Environmental Protection Agency  
  
BRC = Below Regulatory Concern  
  
PTC = Permit to Construct  
  
PTO = Permit to Operate  
  
PSD = Prevention of Significant Deterioration  
                                    
a.   Permit issued but suspended after June 1993 following Court Ruling; DOE/Naval Reactor
of Decision. 
                                                                                          
Quality Notice of Violation was recently resolved by the DOE and the State by execution of

7.2.5.6 Clean Water Act. 

The INEL does not discharge liquid effluents to surface waters of the 
United States.  Sewage treatment plants are operated in compliance with applicable State r
DOE has obtained a general permit for storm water discharges under the National Pollution 
Elimination System regulations, and has prepared storm water pollution prevention plans fo
facilities at the INEL and for construction activities. 

7.2.5.7 Toxic Substances Control Act. 

Efforts to comply with the Toxic Substances Control 
Act included the implementation of a plan at INEL to remove or retrofill polychlorinated b
polychlorinated biphenyl-contaminated transformers and capacitors.  Following a September 
the U.S. Environmental Protection Agency (EPA) issued a Complaint and Notice for Opportuni
Negotiation concerning alleged Toxic Substances Control Act violations.  The Complaint all
INEL violated the record keeping and use provisions of the polychlorinated biphenyl regula



attending a settlement conference with the EPA, the DOE implemented a plan to remove or re
polychlorinated biphenyl and polychlorinated biphenyl-contaminated transformers and capaci
1990, 69 polychlorinated biphenyl capacitors and 16 polychlorinated biphenyl-contaminated 
were removed from service or retrofilled and reclassified as non-polychlorinated biphenyl.
currently no polychlorinated biphenyl capacitors and only two polychlorinated biphenyl-con
transformers in service at the INEL. 
      In conjunction with efforts at DOE Headquarters, DOE-ID is in the process of prepari
address management of radioactively contaminated polychlorinated biphenyls and "mixed" pol
biphenyls (polychlorinated biphenyls mixed with Resource Conservation and Recovery Act haz
wastes) currently in storage at the INEL. 

7.2.5.8 Resource Conservation and Recovery Act and State of Idaho Hazardous Waste Management Act. 

The State of Idaho was granted final authorization by the U.S. Environmental 
Protection Agency (EPA) to operate its hazardous waste program in lieu of the Federal Reso
Conservation and Recovery Act program (with the exception of the Hazardous and Solid Waste
corrective action provisions) on April 9, 1990.  Before this point, the EPA administered t
Conservation and Recovery Act program in Idaho.  On June 5, 1992, the State of Idaho recei
authorization for the Hazardous and Solid Waste Amendments corrective action provisions. 
      In October 1985, Resource Conservation and Recovery Act Part A and B permit applicat
submitted by DOE-ID to EPA Region 10 for a number of hazardous waste units at the INEL.  I
1985, the EPA requested additional information on hazardous waste land disposal units at t
determined that corrective action for these units would be the subject of a Consent Order 
Agreement that was signed by the EPA, DOE-ID, and the U. S. Geological Survey in July 1987
December 1991, the Federal Facility Agreement and Consent Order was signed.  The Federal F
Agreement and Consent Order superseded the Consent Order and Compliance Agreement that res
corrective action requirements at the INEL being investigated under 40 CFR Part 120 (Compr
Environmental Response, Compensation, and Liability Act). 
      After DOE-ID's submittal of an initial Part A and B permit application in October 19
Idaho and EPA Region 10 concluded the application was incomplete.  On September 23, 1988, 
announced that hazardous waste management units involving radioactive waste mixed with haz
in existence on or before July 3, 1986, were eligible for interim status if Resource Conse
Act Part A permit applications identifying these units were submitted by March 23, 1989.  
1988, DOE-ID submitted a revised Part A and B permit application for Resource Conservation
Act units at the INEL.  The permit application addressed all hazardous and mixed waste man
potentially subject to the Resource Conservation and Recovery Act, thus qualifying these u
status.  Because of the large number of units involved, adequate time was not available fo
the Part B permit application by November 8, 1988.  Thus, a schedule was negotiated for su
B permit applications on a phased basis (see Table 7.2-4).  The State of Idaho issued a de
March 1990 that the units listed in the DOE-ID November 1988 Part A permit application wer
 
Table 7.2-4.  Resource Conservation and Recovery Act permit status. 
                                                                                          
RCRA unit                                                                                 
                                                                                          
ANL-W Radioactive Scrap and Waste Facility                                                
ANL-W Waste Characterization Facility                                                     
ANL-W Radioactive Sodium Storage Facility                                                 
RWMC Waste Storage Facility                                                               
ILTSF (Pad 1)                                                                             
ILTSF (Pad 2)                                                                             
New Waste Calcining Facility                                                              
CPP-633 WCF Evaporator                                                                    
CPP-633 WCF Storage Tanks (4)                                                             
CPP-633 WCF HEPA Filter Storage                                                           
CPP-640 Headend Holdup Storage Tanks (3)                                                  
CPP-633 Hot Shop Storage Tank                                                             
ICPP Percolation Ponds                                                                    
ICPP Tank Farm (15 of 19 Tanks)                                                           
CPP-666 FAST Storage and Treatment Tanks (2)                                              
CPP-1619 HCRWSF Hazardous Waste Compactor                                                 
NOx Abatement Storage Tanks                                                               
FPR Storage Tanks                                                                         
CPP-659 Organic Solvent Storage Tanks                                                     



Hazardous Waste Storage Facility                                                          
HCWHNF                                                                                    
Waste Experimental Reduction Facility                                                     
FAST HEPA Filter Storage                                                                  
NWCF HEPA Filter Leaching System                                                          
LET&D Facility                                                                            
NWCF                                                                                      
Mixed Waste Storage Facility                                                              
Portable Storage Units                                                                    
WERF Waste Storage Building                                                               
SMC Hazardous Waste Storage Area                                                          
Evaporators at TAN-607A and TAN-681                                                       
TSA-RE Retrieval Modification Facility                                                    
Waste Characterization Facility                                                           
TSA-3 (SWEPP)                                                                             
PREPP Incinerator                                                                         
PREPP Waste Stabilization                                                                 
Reactives Storage and Treatment Area                                                      
TAN-726 Chromate Waste Storage                                                            
TAN-647 Sodium Storage                                                                    
IET Mercury Storage                                                                       
HTRE-3 Assembly                                                                           
ARVFS Storage (NaK)                                                                       
ARVFS Chemical Treatment (NaK) at WRRTF                                                   
TAN-726A Chromate Treatment                                                               
TSA-1TSA-R                                                                                
TSA-2                                                                                     
TSA-3 (C&S Building)                                                                      
TSA-610 Lead Storage Building                                                             
NODA Treatment                                                                            
ICPP Tank Farm                                                                            
PEW System                                                                                
Calcine Bin Sets                                                                          
RMWSF                                                                                     
HCRWSF                                                                                    
Westside Holdup Storage Tanks                                                             
WG/WH Cells Storage and Treatment Tanks                                                   
CPP-601 Container Storage                                                                 
WEDF Waste Stabilization                                                                  
WEDF Storage                                                                              
Evaporation                                                                               
Ion Exchange                                                                              
Neutralization                                                                            
Amalgamation                                                                              
Macroencapsulation                                                                        
TAN-647 Waste Storage Facility                                                            
TAN-666 Storage Tanks                                                                     
TAN-666 Treatment                                                                         
TAN Potable Water Treatment Unit                                                          
MLLWTF                                                                                    
MLLW Disposal Facility                                                                    
ICPP New Tank Farm                                                                        
Idaho Waste Processing Facility                                                           
eligible for interim status.  On March 19, 1991, the State of Idaho approved interim statu
listed in the September 1990 submittal of the INEL Permit Application. 
      One Notice of Noncompliance and three Notices of Violation have been received from t
the State of Idaho, respectively, for INEL Resource Conservation and Recovery Act hazardou
management activities.  The Notice of Noncompliance was received by DOE-ID on January 29, 
resulting consent order was signed on April 3, 1992.  The Notice of Noncompliance was base
secondary containment issues for the Idaho Chemical Processing Plant Tank Farm and hazardo
storage issues including those at the Radioactive Waste Management Complex.  The consent o
schedules for either bringing the Tank Farm into compliance with secondary containment req
closing the tanks.  Additionally, a schedule for developing more storage capacity at the R
Management Complex was provided, as well as requirements for correcting the remaining viol
the Notice of Noncompliance.  The Notice of Noncompliance Consent Order was modified on Ma



1994, to incorporate terms of the settlement agreement among DOE, the State of Idaho, and 
first Notice of Violation was received by DOE-ID on June 5, 1991, and the resulting consen
signed on October 23, 1992.  This Notice of Violation required DOE to cease use of the Ida
Processing Plant Percolation Ponds for disposal of hazardous waste and begin Resource Cons
Recovery Act closure.  This Notice of Violation also addressed minor storage-related viola
order provides a schedule for ceasing use of the Idaho Chemical Processing Plant Percolati
beginning Resource Conservation and Recovery Act closure.  The consent order also sets req
coming into compliance on the storage-related violations.  The second Notice of Violation 
DOE-ID in February 1993, and the resulting consent order was signed on May 16, 1994.  This
Violation alleged minor labeling, recordkeeping, and waste characterization violations.  E
disagreement about proper procedures for handling Comprehensive Environmental Response, Co
and Liability Act investigation derived waste, the minor violations were either addressed 
corrective action or dismissed by the State of Idaho.  The third Notice of Violation was r
in October 1994, and the resulting consent order is currently under negotiation.  This Not
alleged minor labeling, recordkeeping, inspection, and waste characterization violations. 
Violation also alleged violations of Resource Conservation and Recovery Act groundwater mo
requirements and improper disposal of hazardous wastes.  Most of the concerns were correct
inspection or shortly thereafter. 
      The INEL currently is in compliance with all applicable underground storage tank req
CFR Parts 280-281).  On September 25, 1992, the EPA conducted an overview and audit of the
storage tank program at the INEL site.  The EPA physically inspected various tanks and rev
of DOE's recordkeeping system.  In the course of this review, potential deficiencies in co
reconciliations of tank inventory records were identified by the EPA.  DOE-ID has provided
records and the EPA has concurred that the potential deficiencies no longer exist.  The St
routinely observes underground storage tank closure and remediation. 

7.2.5.9 INEL Federal Facility Compliance Act Status. 

The DOE is developing an inventory 
of the mixed waste subject to the Federal Facility Compliance Act.  The Interim Mixed Wast
Report was completed and published by the DOE in April 1993.  The Final Mixed Waste Invent
scheduled to be completed during the Spring of 1994.  In coordination with the development
Mixed Waste Inventory Report and the Final Mixed Waste Inventory Report, the DOE is develo
Treatment Plan that will identify the selected treatment for DOE's mixed waste streams.  T
Treatment Plan was completed during October 1993.  In accordance with DOE's Federal Regist
April 6, 1993, 58 FR 17875, the Draft Site Treatment Plan will be completed before August 
Site Treatment Plan is scheduled to be completed before February 1995.  The Consent Order 
Site Treatment Plan will be completed before October 1995. 

7.2.5.10 Transportation Requirements. 

All transport of hazardous and radioactive materials 
that takes place offsite (that is, on public roads) is in compliance with U.S. Department 
U.S. Nuclear Regulatory Commission requirements. 

7.2.5.11 Water Quality and Wastewater Land Application. 

Separate from the Clean Water 
Act, the State of Idaho has a program that provides for the protection of all "waters of t
Specifically, water quality standards established by the State of Idaho are met for curren
INEL.  In addition, DOE-ID is in the process of obtaining wastewater land application perm
appropriate facilities at the INEL.  Table 7.2-5 indicates those permits that have been is
those that have been applied for. 
  
 
Table 7.2-5.  Wastewater Land Application Permit (WLAP) status. 
Permit no.   Regulatory  Permit type              Facility permitted                      
LA-000130    DEQa        WLAP                     Idaho Chemical Processing Plant         
                                                  Percolation Ponds  
LA-000115    DEQ         WLAP                     Idaho Chemical Processing Plant         
                                                  Sewage Treatment Plant Infiltration  
                                                  Trenches  
             DEQ         WLAP                     Central Facilities Area Sewage          



                                                  Treatment Plant Sprinkler System  
             DEQ         WLAP                     Test Area North Sewage Treatment        
                                                  Plant Infiltration Pond  
  
a.  Division of Environmental Quality (State of Idaho). 

7.3 Environmental Permits and Licenses 

      This section lists, by project in Table 7.3-1, the Federal permits, licenses, and ot
may be required to implement the proposed actions.  Because some of the proposed actions a
defined, it is not certain whether permits will be required for some of the proposed facil
is not complete or absolute, and the requirements listed may be deleted, modified, or supp
information becomes available.  Appendix C, Information Supporting the Alternatives, gives
the individual projects listed in the table.  
      The permitting requirements are described in a general manner.  For example, the des
"solid and hazardous waste" would encompass any permitting requirements under the Resource
and Recovery Act, or any state solid or hazardous waste permitting requirements.  "Air" wo
permitting requirements under the Clean Air Act or state equivalent, and would also includ
needed to be obtained, such as the approvals required under the National Emissions Standar
Air Pollutants program.  Finally, "water" would encompass any permitting requirements unde
Water Act, and related programs, including the National Pollutant Discharge Elimination Sy
general and storm water discharge permits), wastewater land application permits (specific 
Idaho), and any approvals required under the Safe Drinking Water Act. 
 
Table 7.3-1.  Project-specific list of permits, licenses, and so forth, that may be requir
                                                                         Solid &          
                                                                        hazardous waste   
                          Project                                                         
Expended Core Facility Dry Cell Project                                                   
Increased Rack Capacity for Building CPP-666                                              
Additional Increased Rack Capacity (CPP-666)                                              
Dry Fuel Storage Facility; Fuel Receiving, Canning/Characterization &                     
Shipping                                                                                  
Fort St. Vrain Spent Nuclear Fuel Receipt & Storage                                       
Spent Fuel Processing                                                   X                 
Experimental Breeder Reactor-II Blanket Treatment                                         
Electrometallurgical Process Demonstration                                                
Central Liquid Waste Processing Facility Decontamination &                                
Decommissioning (D&D)                                                                     
Engineering Test Reactor D&D                                                              
Materials Test Reactor D&D                                                                
Fuel Processing Complex (CPP-601) D&D                                   X                 
Fuel Receipt/Storage Facility (CPP-603) D&D                             X                 
Headend Processing Plant (CPP-640) D&D                                  X                 
Waste Calcine Facility (CPP-633) D&D                                    X                 
Tank Farm Heel Removal Project                                          X                 
Waste Immobilization Facility                                           X                 
High-Level Tank Farm New Tanks                                          X                 
New Calcine Storage                                                     X                 
Radioactive Scrap/Waste Facility                                                          
Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment       X                 
Radioactive Waste Management Complex Modifications to Support Private                     
Sector Treatment of Alpha-Contaminated Mixed Low-Level Waste            X                 
Idaho Waste Processing Facility                                         X                 
Shipping/Transfer Station                                                                 
Waste Experimental Reduction Facility Incineration                      X                 
Mixed/Low-Level Waste Treatment Facility                                X                 
Mixed/Low-Level Waste Disposal Facility                                 X                 
Nonincinerable Mixed Waste Treatment                                    X                 
Remote Mixed Waste Treatment Facility                                   X                 
Sodium Processing Project                                               X                 
Greater-Than-Class-C Dedicated Storage                                  X                 
Hazardous Waste Treatment, Storage, and Disposal Facilities             X                 
Industrial/Commercial Landfill Expansion                                X                 



Gravel Pit Expansions                                                                     
Central Facilities Area Clean Laundry and Respirator Facility                             
Calcine Transfer Project (Bin Set #1)                                                     
Plasma Hearth Process Project                                           X                 
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8. INDEX 

Subjects are indexed by section, figure, table, and appendix designations only. 
               -A- 
abbreviations, App. D 
accidents, 4.11.4, 5.11, 3.14, App. F-S 
    comparisons, 3.3.10, 3.3.13, Table 3.3-1 
    historical pcrspective. 5.14.1 
    impacts of alternatives 
          Alternative A, 3.14.3; Fig. 5.1~2 
             through -3; Tables 5.1~3, -s 
          Alternative B. 3.14.4; Fig. 5.14~, -7,-S; 
             Table 5.146 
          Alternative C, 5.14.5; Pig. 3.1~9, -10,-Il; 
             Table 3.1~7 
          Alternative D, 5.14.6; Fig. 5.1412, -13, 
             -14; 
             Tables 3.148, -9 
          potential secondary impacts, Table 3.144 
          preferred alternative, 3.4.6 
    methodology, 5.14.2, App. F-S 
    potential initiating events, Table 5.142 
    screening process, 3.14.2 
    transportation, 4.11, 3.11 
          hazardous material, 5.11.1.4, 5.11.2.5; 
             Table 5.11-11 
          incident-free, 5.11.1.1, 5.11.2.2; 
             Tables5.11~, -7,-S 
          offaite, 5.11.1.3. 5.11.2.4; Tables 3.11-11 
             through 5.11-14 
          onsite, 5.11.1.2, 5.11.2.3; Tables 5.11-9, 
             -10 
acronyms, App. D 
Additional Increased Rack Capacity (Cl'P~) 
  Project, 3.1.1 
    description, App. C 
    impacts, App. C 
    location, Fig. 3.1-1-2 
    related alternatives, Tables 3.1-1. -2 
Advanced Test Reactor. 2.2.4.2 
adverse environmental effects, 3.4.8, 5.16 
aesthetic and scenic resources 
    characterization, 4.5 
    impacts of alternatives, 5.5 
          adverse, 5.16.2 
          Alternative A, 5.5.2 
          Alternative B. 5.5.3 
          Alternative C, 3.3.4 
          Alternative D, 3.5.5 
          comparison, 3.3.4, Table 3.3-1 
          inreversible and iffci~evable, 5.18 
          methodology, 5.5.1 
          mitigation, 5.19.2 
          preferred alternative, 3.4.6.5 
    scenic areas, 4.5.2 
    visual character of INEL, 4.5.1 
affected environment, Chapter 4 
    see specific discipline 
air pollutants, 4.7 
    carcinogenic, Tables 4.7-7, 3.7-2 

Previous Page Table Of Contents List Of Figures List Of Tables Next Page



    criteria, Tables 4.74; 5.7-1, -3,-S 
    noncascinogenic, Table 4.7-8 
    nonradiological, Table 4.7-2 
    prevention of significant deterioration increments, 
       Tables 4.7-5, 6; 5.7-9-10 
    toxic, Tables 4.7-3; 5.7-3, 6 through -8 
air quality, 4.7 
    nonradiological, 4.7.3 
          emission sources, 4.7.3.1. Fig. 4.74. 
             Table 4.7-2 
          existing conditions, 4.7.3.2, Tables 4.7-2 
             through 4.7-8 
          summary, 4.7.3.3 
    radiological, 4.7.4 
          emission sources, 4.7.4.1, Table 4.7-1 
          existing conditions. 4.7.4.2, Fig. 4.7-3 
          summary. 4.7.4.3, Fig. 4.7-2 
air resource impacts, 5.7, App. F-3 
    acidic deposition, 5.7.4.3 
    adverse, 5.16.3 
    comparison, 3.3.6, Table 3.3-1 
    concentrations, Tables 5.7-5,-S 
    cumulative, 5.15.4, Fig. 5.7-2, Table 5.13-2 
    emission rates, 5.7-2; Fig. 5.7-1; Tables 5.7~1, 
       -2-3 
    from construction, 5.7.6 
    from mobile sources, 5.7.3 
    from nonradiological sources, 5.7.4, Fig. 5.7-1, -3. 
       4; Tables 5.7-3 through -8-10 
    from radiological sources, 5.7.3, Table 5.7-1 
       Fig. 5.7-2 
    global warming. 3.7.4.3 
    irreversible and ireetrievable commitment 
       of resources. 3.18 
    methodology, 5.7.1, App. F-3 
    mitigation, 5.19.4 
    ozone effects. 3.7.4.3 
    preferred alternative, 3.4.6.7 
    Prevention of Significant Deterioration increment 
    consumption, Tables 5.7-9, -10 
    regulatory compliance, 5.7.4.3 
    visibility degradation, Fig. 5.74, Tables 5.7-9-10 
air resources 
    characterization, 4.7 
    climate, 4.7.1 
    meteorology, 4.7.1 
    see also air quality and air resource impacts 
aircraft noise, 4.10 
airports, 4.11.3 
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    impacts on 
          accidents, 5.14.3 
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          health and safety, 5.12 
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               public, 5.12.1 
          INEL services, 5.13.2 
          land use, 5.2.2 
          noise, 3.10.2 
          sociceconomics, 5.3.2 
          trafficltransportation, 5.11.2 
          water, 5.8.2 
    low-level waste, Pig. 3.1-23 
    mixed low-level waste, Pig. 3.1-29 
    projects, Fig. 3.1-1, Table 3.1-1 
    spent nuclear fuel, Fig. 3.1-3 
    transuranic waste, Pig. 3.1-18 
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    low-level waste, Fig. 3.1-25 
    mixed low-level waste, Fig. 3.1-31 
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    spent nuclear fuel, Pig. 3.1-3 
    transuranic, Fig. 3.1-20 
Alternative D: Maximum Treatment. Storage, 
  and Disposal 
    description, 2.1.1, 3.1 
    high-level waste, Fig. 3.1-15 
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          water, 5.8.4 
    low-level waste, Fig. 3.1-26 
    mixed low-level waste, Fig. 3.1-32 
    projects, Fig. 3.1-2, Table 3.1-1 
    spent nucer fuel, Pig. 3.1-3 
    transuranic waste, Fig. 3-21 
alternatives, Chapter 3 
    comparison, 3.3 
    consequences, Chapter 5 
    descriptions, 2.1.1, 3.1 
    development, 3.1 
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    preferred, 3.4 
    see also specific alternative 
American Indian Religious Freedom Act, 4.4.2, 
  5.4.1, 7.2.1.18 
aquifer, see Snake River Plain Aquifer 
Archaeological Resource Protection Act, 4.4.2, 
  5.4.1, 7.2.1.13 
archeological sites, 4.4.1 
    impacts on, 5.4 
Argonne National Laboratory-West 
    description, 2.2.4.9 
    potential accidents, Tables 5.142, -3 
    projects, Fig. 3.1-1 
    waste information, Table 2.2-2 
atmospheric releases 
    baseline health effects, 4.12.1 
    impacts from alternatives, 5.12.1 
Atomic Energy Act of 1954, 7.2.1.2 
Auxiliary Reactor Area 
    description, 2.2.4.5 



    projects, Table 3.1-1 
Auxiliary Reactor Area-Il D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1, Pig. 3.1-8 
    related alternatives. Tables 3.1-1, -3 
               -B- 
background 
    of ElS, Chapter 2 
    INEL facilities, Cbapter 2 
    radiation, 5.14, App. A 
Bald Eagle and Golden Eagle Protection Act, 7.2.1.24 
Big Butte Resource Area, 4.2.1, Fig. 4.2-1 
Black Canyon Wilderness Study Area, 4.2, 4.5.2, 
  Fig. 4.2-1 
Boiling Water Reactor Experiment (BORAX) 
    description, 2.2.4.6 
Boiling Water Reactor Experiment (BORAX)-lI 
  D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Pig. 3.1-1,-S 
    related alternatives, Tables 3.1 - 1, -3 
              -C- 
Calcine Transfer Project, 3.1.4 
    description and impacts, App. C 
    location, Pig. 3.1-1, -37 
    related alternatives, Table 3.1-1 
calcined high-level waste processing technology 
  selection impacts, Sec Waste Immobilization Facility 
    unpacts 
cancer risk from 
    accidents, 5.14 
    alternatives, Table 5.15-5 
    nonradiological releases, 5.7, 5.12 
    radiological releases, 5.7, 5.12 
    see also health effects 
Central Facilities Area 
    accidents, 5.14; Tables 5.142-3 
    description, 2.2.4.4 
    Landfill Complex, 2.2.7.3 
    location, Pig. 2.2-2 
    projects, Table 3.1-1 
    waste information, Table 2.2-2 
Central Pacilities Area Clean Laundry and 
  Respirator Facility Project, 3.1.2.1 
    description and impacts, App. C 
    location, Pig. 3.1-1, -8 
    related alternatives, Tables 3.1-1, -3 
Central Liquid Waste Processing Facility 
  D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Pig. 3.1-1-8 
    related alternatives, Tables 3.1-1, -3 
Clean Air Act, 4.5, 4.7.2, 5.5.1, 7.2.1.3, 7.2.5.5 
Clean Water Act, 4.8.1, 7.2.1.4, 7.2.5.6 
cleanup technologieS, potential, 2.2.6.1 
climate, 4.7.1 
comment period. scoping, 2.1.4 
    comments and issues, Fig. 2.1-1 
community characteristics 
    and environmental justice, 5.20.2 
    low-income population distribution, Pig. 5.2~2 
    minority population distribution, Fig. 5.201 
community services in INEL region 
    background, 4.3.3 
    impacts of alternatives, 5.3 



comparisons of alternatives 
    impacts. 3.3 Table 3.3-1 
    short-term usellong-term productivity, 5.17 
compliance status at INEL, 7.2.5 
Comprehensive Environmental Response, 
  Compensation, and Liability Act (CERCLA), 7.2.1.9, 
    7.2.5.1 
concentrations, see criteria pollutants 
connected or similar actions, impacts of, 5.15 
consultations (agency), 7.1 
contaminants 
    ground water within IN EL, Table 4.8-1 
    and waste area groups, Table 2.2-2 
corrective actions for SNF, Table 2.2-1 
Council on Environmental Quality, 2.1.1 
Craters of the Moon National Monument, 4.5.1, 
  4.5.2, 4.9.5 
Craters of the Moon Wilderness Area, 4.5.2,4.7.1, 
  4.7.4.2, 5.5.1, 5.7.4.1 
    visual degradation modeling, Tables 4.7-5, 5.7-9 
criteria pollutants, concentrations 
    by alternative, Fig. 5.7-3 
    maximum baseline scenario, Table 4.7A 
cultural resources 
    characterization, 4.4 
cultural resources (continued) 
          archeological sites, 4.4.1 
          historic structures, 4.4.1 
          Native American reaources, 4.4.2 
          paleontological resources, 4.4.3 
    impacts of alternatives, 5.4 
          adverse, 5.16.1 
          Alternative A, 5.4.2 
          Alternative B, 5.4.3 
          Alternative C, 5.4.4 
          Alternative D, 5.4.5 
          comparison, 3.3.3; Tables 3.3-1, 5.41 
          cumulative impacts, 5.15.3, Table 5.15-2 
          irreversible and irrcLn~evable, 5.18 
          methodology, 5.4.1 
          mitigation, 5.19.1 
          nonhealth-related, Table 5.15-2 
          prelerred alternative, 3.4.6.4 
cumulative impacts, 3.4.7, 5.15 
    see also specific discipline 
                -D- 
decision process, preferred alternative, 3.4.1 
decontamination and decommissioning, 2.2.6.2 
    accident assessment, 5.14 
    alternatives, 3.1.2.2 
    description of program, 2.2.6.2 
    management activities, Fig. 3.1-9 
defmiticns, App. E 
disturbed areas, Table 5.9-1 
DOE orders and regulations, 7.2.3 
doses, see radiological exposures and health effects 
drainage 
    subsurface, 4.8.2 
    surface. 4.8.1 
Dry Fuel Storage Facility; Fuel Receiving Canningl 
  Characterization, and Shipping Project, 3.1.1 
    description and impacts. App. C, App. F-3 
    location, Fig. 3.1-1, -2 
    related alternatives, Tables 3.1-1, -2 
           -E- 



            
earthquakes 
    as accident initiator, 5.14 
    historical, Fig. 4.~3 
    magnitudes, 4.6.3, Fig. 4.63 
eastern Snake River Plain, Pig. 4.61, -2 
EBR, see Experimental Breeder Reactor 
ecological resources 
    characterization. 4.9 
    consultation letters, App. B 
    endangered, threatened, sensitive species, 4.9.3. 
       Table 4.9-1 
    fauna. 4.9.2 
    flora, 4.9.1 
    impacts of alternatives, 5.9 
          adverse, 5.16.5 
          Alternative A. 5.9.2 
           
          Alternative B, 5.9.3 
          Alternative C, 5.9.4 
          Alternative D, 5.9.5 
          comparison, 3.3.8, Table 3.3-1 
          cumulative, 5.15.6, Table 5.15-2 
          irreversible and irretrievable, 5.18 
          methodology, 5.9.1 
          mitigation, 5.19.6 
          preferred alternative, 3.4.6.9 
    radioecology, 4.9.5 
    wetlands, 4.9.4 
electricity consumption 
    existing, 4.13.2 
    impacts of alternatives, 5.13.2 through 5.13.5, Pig. 
       5.13-2 
    see also IlVEL services 
Electrochernical Process Demonstration Project, 3.1.1 
    description and impacts, App. C 
    location, Pig. 3.1-1, -2 
    related alternatives, Tables 3.1-1, -2 
Emergency Planning and Community 
  Right-to-Know Act, 2.2.10.1, 7.2.1.10. 7.2.5.2 
emergency preparedness, 4.13.5.2 
emergency protection, 4.13.5 
emissions 
    existing 
          nonradiological, Table 4.7-2 
          radiological, Table 4.7-1 
    impacts of alternatives 
          criteria pollutant. Table 5.7-2 
          radiological, Table 5.7-1 
    see also air quality 
employment 
    existing, 4.3.1.1, Fig. 4.3-1 
    impacts of alternatives, 5.3, Table 5.3-1, Fig. 5.3-1 
    see also socioeconcmics 
endangered species, 4.9.3, Table 4.9-1 
Endangered Species Act, 7.2.1.14 
Engineering Test Reactor, 2.2.4.2 
Engineering Test Reactor D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1, -8 
    related alternatives. Tables 3.1-1, -3 
environmental characterization, Chapter 4 
    see also specific disciplines 
environmental consequences, Chapter 5 
    comparison, 3.3, Table 3.3-1 



    cumulative, 5.15 
    unavoidable adverse, 5.16 
    see also specific alternatives and specific 
       disciplines 
Environmental Impact Statement (SNP and 
  INEL ER&WM ElS) 
   content, 2.1.1 
    purpose and need, Chapter 1 
    related documents 
          Federal Facility Compliance Act, 2.1.3.7 
          Foreign Research Reactors ElS, 2.1.3.6 
Environmental Impact Statement (continued) 
          Potential Repository at Yucca Mountain HIS, 
             2.1.3.5 
          Tritium Supply and Recycling 
             Irogranunatic HIS, 2.1.3.3 
          Waste Isolation Pilot Plant HIS, 2.1.3.4 
          Waste Management Operations HIS, 2.1.3.1 
          Waste Management Programmatic HIS. 
             2.1.3.2 
    scope, 2.1.2 
    scoping process, 2.1.4 
    timeframe, 2.1.2.3 
environmental justice, 3.4.12, 5.20 
    community characteristics, 5.20.2, Fig. 5.201-2 
    public comments, 5.20.1 
environmental reluirements, Chapter 7 
environmental restoration 
    alternatives, 3.1.2, 3.4.4 
    defmition, 2.1 
    description of program, 2.2.6 
    location of projects, Pig. 3.1-1 
    preferred alternative, 3.4.4, Table 3.42 
    proposed projects, Table 3.1-3 
    regulatory frame,,'ork, 2.2.11 
Environmental Restoration and Waste Management 
  Programmatic ElS, sec Waste Management 
  Programmatic HIS 
Executive Orders, 7.2.2 
Expended Core Facility, 2.2.4.8 
Expended Core Facility Dry Cell Project, 3.1.1 
    description and impacts, App. C 
    location, Fig. 3.1-1-2 
    related alternatives, Tables 3.1-1, -2 
Experimental Breeder Reactor.I 
    description, 2.2.4.6 
    location, Fig. 2.2-2 
    as National Historic Landmark, 2.2.4.6, 4.4.1, 
       4.5.1 
    projects, Table 3.1-1 
    waste information, Table 2.2-2 
Experimental Breeder Reactor-lI, 2.2.4.9 
    spent nuclear luel from, 2.2.5.1 
Eaperimental Breeder Reactor-Il Blanket Treatment 
  Project, 3.1.1 
    description and impacts, App. C 
    location, Fig. 3.1-1-2 
    related alternatives, Tables 3.1-1, -2 
exposur~o~ose conversion factors, Table 4.12-8 
exposures, see radiological exposures and health 
  effects and nonradiological health effects 
               -F- 
facility areas, Fig. 2.2-2 
    Argonne National Laboratory-West, 2.2.4.9 
    Central Facilities Area, 2.2,4.4 



    Experimental Breeder Reactor-IlBoiling Water 
       Reactor Experiment, 2.2.4.6 
    Idaho Chemical Processing Plant, 2.2.4.3 
    Idaho Falls Operations, 2.2.4.10 
     
    Naval Reactors Facility, 2.2.4.8 
    Power Burst Facility, 2.2.4.5 
    Radioactive Waste Management Complex, 2.2.4.7 
    Test Area North, 2.2.4.1 
    Test Reactor Area, 2.2.4.2 
    see also specific facility 
fauna 
    INEL, 4.9.2 
    impacts of alternatives, 5.9 
    see also ecological resources 
Federal environmental statutes and regulations, 7.2.1 
Federal Facility AgreementiConsent Order status, 
  2.2.3.1, 3,1.2.1; Table 7.2-1 
Federal Facility Compliance Act, 2.2.7.1.4, 7.2.1.8 
    status, 7.2.5.9 
ftre 
    accidental, 5.14 
    protection, 4.13.5 
flood plains, 4.8.1.3 
floods, 4.8.1.2, 4.8.1.3 
flora at INEL, 4.9.1 
Foreign Research Reactors HIS, 2.1.3.6 
FortHall Indian Reservation, 4.2, 4.3, 4.4.2, Fig. 4.2-1 
    environmental justice issues, 5.20.4 
Fort St. Vrain spent nuclear luel, 2.2.5.1 
Fort St. Vrain Spent Nuclear Fuel Receipt and 
  Storage Project, 3.1.1 
    description and impacts, App. C 
    location, Fig. 3.1-1, -2 
    related alternatives, Tables 3.1-1, -2 
fuel, spent nuclear, 2.2.5 
    accident assessment, 5.14 
    alternatives for managing, 3.1.1 
    current management, 2.2.5.1, Fig. 2.2-3 
    basic management decisions for, Fig. 3.01 
    vulnerability assessment, 2.2.5.2 
    see also spent nuclear fuel 
fuel consumption 
    existing, 4.13.3 
    impacts of alternatives, 5.13.2 through 5.13.5, Fig. 
       5.13-2 
    see also INEL services 
Fuel Cycle Facility, 2.2.4.9 
Fuel Processing Complex (CPP~6O1) D&D 
  Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1, -8 
    related alternatives, Tables 3.1-1, -3 
Fuel Receipt and Storage Facility (CPP-3) 
  D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1,-S 
    related alternatives, Tables 3.1-1, -3 
           -G- 
gcological resources 
    characterization, 4.6, Fig. 4.~1 
    impacts of alternatives, 5.6.2, App. F-2 
          comparisons, 3.3.5, Table 3.3-1 
geological resources (continued) 
          graveI!borrcw pit extraction, Table 5.-1 



          irreversible and irretrievable, 5.18 
          methodology, 5.6.1, App. F-2 
          mitigation, 5.19.3 
          preferred alternative. 3.4.5.6 
global warming, 5.7.4.3 
glossary, App. H 
graveltborrow pit extraction, Table 5.61 
Gravel pit Hnpannsion Project, 3.1.3.7 
    description and impacts, App. C 
    location, Fig. 3.1-1, -36 
    related alternatives, Table 3.1-1 
Greater-than-Class-C Dedicated Storage Project, 3.1.3.5 
    description and impacts, App. C 
    location, Fig. 3.1-1-34 
greater4han-Clasa low-level waste, 3.1.3.5 
    background, 2.2.7.1.5 
    definition, 2.1, App. H 
    preferred alternative, 3.4.5 
    proposed projects, Fig. 3.1-34 
    related alternatives, Table 3.1-1 
groundwater 
    accident affecting, 5.14.3.2 
    chemistry, 4.8.2.5.1 
    contaminants, Table 4.8-1 
    health effects from, 4.12.1.2 
    impacts of alternatives, 3.4.6,5.12.1.2 
    INEL, 4.8.2.2 
    perched water, 4.8.2.4 
    preferred alternative, 3.4.6.8 
    quality, 4.8.2.5 
    regional. 4.8.2.1, Fig. 4.8-2 
    see also water resources 
               -H- 
hazard quotients, Tables 4.12-3, A, -5, -7 
Hazardous and Radioactive Materials Transportation 
  Regulations, 7.2.1.11 
Hazardous and Radioactive Mixed Waste Staging Area, 
  2.2.4.3 
Hazardous ChemicaliRadicactive Waste Facility, 2.2.4.3 
hazardous materials 
    accident assessment, 5.11.2.5, 5.14, 
       Tables 5.142, -3 
    definition, 2.2.10.1 
    inventory, 2.2.10.1 
    transportation, 4.11.5, 5.11 
    volumes, 2.2.10.1 
hazardous waste 
    alternatives, 3.1.3.5, 3.4.5, Fig. 3.1-35, 
       Table 3.46 
    background at INEL, 2.2.7.2 
    current management, Fig. 2.2-9 
    dcfnkion, 2.1, App. H 
    disponl, 2.2.7.2 
     location, 2.2.7.2                        * 
     preferred alternative, 3.4.5, Table 3.48 
     proposed projects, Table 3.1-9 
          location, Fig. 3.1-34 
          and management functions, Table 3.1-9 
Hazardous Waste Storage Facility, 2.2.4.4 
Hazardous Waste Treatment, Storage, and Disposal 
  Facilities project, 3.1.3.6 
    description and impacts, App. C 
    location, Fig. 3.1-1 
    related alternatives, Tables 3.1-1, -9 
Headend Processing Plant (CPP~4O) D&D 



  Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1, -8 
    related alternatives, Tables 3.1-1, -3 
health and safety 
    characterization, 4.12 
    impacts of alternatives 
          comparison, 3.3.11, Table 3.3-1 
          cumulative, 5.15.8, Table 5.15-5 
          irreversible and irretrievable, 5.18 
          methodology, App. FA 
          mitigation, 5.19.8 
          preferred alternative, 3.4.6.12 
          public safety, 5.12.1 
          worker safety, 5.12.2 
health effects 
    from accidents, 5.11, 5.14 
    from atmospheric releases, 4.12.1.1, 5.12.1.1 
    from groundwater releases, 4.12.1.2, 5.12.1.2 
    hazard quotients, 5.12 
    occupational, 4.12.2, 5.12.2 
    public and workers, 5.12.1 
Health Physics Instrument Lab Project, 3.1.3.7 
    description and impacts, App. C 
    location, Fig. 3.1-1, -36 
    NEPA review status, Tables 2.1-1, 7.2-2 
    related alternatives, Table 3.1-1 
High-Level Tank Farm Replacement (upgrade phase) 
  Project, 3.1.3.1 
    description and impacts, App. C 
    location, Fig. 3.1-1, -10 
    related alternatives, Tables 3.1-1,-S 
High-Level Tank Farm New Tanks Project, 3.1.3.1 
    description, App. C 
    impacts, App. C 
    location, Fig. 3.1-1, -10 
    NEPA review status, Tables 2.1-1, 7.2-2 
    related alternatives, Table 3.1-1,-S 
high-level waste 
    accident assessment, 5.14, Tables 5.142-3 
    alternatives, 3.1.3.1, 3.4.3, Fig. 3.1-12 through 
       -15 
    background, 2.2.7.1.1 
    current management, Fig. 2.2-S 
    definition, 2.1, 2.2.7.1.1, App. H 
    location of projects, Fig. 3.1-10 
    preferred alternative, 3.4.5, Table 3.44 
    proposed pmjects, Table 3.1A 
          locations, Fig. 3.1-10 
          management functions, Table 3.14 
    volumes by alternative, Fig. 3.1-11 
historic structures 
    impacts of alternatives, 5.4 
    INEL, 4.4.1 
    see afro cultural resources 
historical 
    accidents, 5.14.1 
    eaathquakes, Pig. 4.63 
    labor force, Table 4.3-1 
hospitals, see community services 
housing in INEL region 
    background, 4.3.2, Table 4.3-3 
    impacts of alternatives, 5.3 
    sea afro sociocconomics 
hydrogeology, regional. 4.8.2 



    see afro water resources 
               -1- 
Idaho, State of 
    laws and regulations, 7.2.4 
Idaho Air Pollution Control Regulations, 7.2.4.1 
Idaho Chemical processing Plant 
    accident at, 5.14, Tables 5.142, -3 
    description, 2.2.4.3 
    location, Fig. 2.2-2 
    projects, Table 3.1-1 
    seismic infornnation, Fig. 4.64 
    waste information, Table 2.2-2 
Idaho Falls operations 
    accidents at, 5.14, Tables 5.142, -3 
    description, 2.2.4.10 
Idaho Hazardous Waste Management Regulations, 
  7.2.4.4 
Idaho National Engineering Laboratory (IN EL) 
    administration, 2.2.2 
    history, 2.2.3 
    impacts of alternatives, see specific alternatives 
       and specific disciplines 
    industrial waste, see INEL industrial waste 
    infrastructure, 2.2.8, 3.1.3.7 
    location, Fig. 2.2-1, Fig. 4.2-1 
    msjor facility areas, 2.2.4, Fig. 2.2-2 
    meteorology, 4.7.1 
    mission, 2.2.3 
    monitoring program, 2.2.8 
    organization. 2.2.2 
    overview, 2.2 
    permits 
          INEL, Table 7.2-3 
          RCRA status, Table 7.2A 
          wastewater, Table 7.2-5 
    site description, 2.2.1; Fig. 2.2-1-2 
    support services, 2.2.10.2 
          see afro INEL services 
    visual character, 4.5.1 
    see afro specific disciplines 
Idaho Regulations for Public Drinking Water 
  Systems, 7.2.4.3 
Idaho Solid Waste Management Regulations, 7.2.4.5 
Idaho Waste Processing Facility Project, 
  3.1.3.2-3.1.3.4 
    description and impacts, App. C 
    location, Fig. 3.1-1, -16, -22, -28 
    related alternatives, Tables 3.1-1, ~, -7,-S 
Idaho Water Ouality Standards, 7.2.4.2 
impacts, environmental, Chapter 5 
    preferred alternative, 3.4.6 
    see `afro alternatives and environmental 
       consequences 
income 
    baseline, 4.3.1, Fig. 4.3-2 
    impacts of alternatives, 5.3 
Increased Rack Capacity for CPP~ Project 
    description and impacts, App. C 
    location, Pig. 3.1-1, -2 
    related alternatives, Tables 3.1-1, -2 
IndustrialiCommercial Landfill Expansion Project 
    descriptiOn and impacts, App. C 
    location, Fig. 3.1-1, -36 
    related alternatives, Table 3.1-1 
INEL industrial waste 



    background, 2.2.7.3 
    current management, Fig. 2.2-10 
    definition, 2.1, App. H, 2.2.7.3 
    and recycling, 2,2.7.3 
    volumes, 2.2.7.3 
IN EL, see afro Idaho National Engineering Laboratory 
INEL services 
    characterization, 4.13 
          electricity consumption, 4.13.2 
          emergency preparedness, 4.13.5.2 
          fire department, 4.13.5.1 
          fuel consumption, 4.13.3 
          security and emergency protection, 4.13.5 
          wastewater disposal, 4.13.4 
          water consumption, 4.13.1 
    impacts of alternatives, 5.13, Fig. 5.13-1, -2 
          Alternative A, 5.13.2 
          Alternative B, 5.13.3 
          Alternative C, 5.13.4 
          Alternative D, 5.13.5 
          comparisons, 3.3.12, Table 3.3-1 
          methodology, 5.13.1 
          mitigation, 5.19.9 
          preferred alternative, 3.4.6.13 
infrastructure 
    alternatives, 3.1.3.7 
    current upgrades, 2.2.8 
    proposed projects locations, Fig. 3.1-36 
irreversible and ireetrievable resource commitment, 
  3.4.10,5.18 
             -L- 
labor force, regional 
    historical, Table 4.3-1 
    projected, Table 4.3.2 
land use 
    characterization, 4.2, Pig. 4.2-2 
    impacts of altenatives, 5.2 
          Alternative A, 5.2.2 
          Alternative B, 5.2.3 
          Alternative C, 5.2.4 
          Alternative D, 5.2.5 
          comparison, 3.3.1, Table 3.3-1 
          cumulative impacts, 5.15.1, Table 5.15-2 
          irretrievable and irreversible, 5.18 
          mathodology, 5.2.1 
          mitigation, 5.19 
          preferred alternative, 3.4.6.2 
law enforcement, see community services 
legal requirements, sea regulatory requirements 
lithologic logs of deep dril~ holes, Fig. 4.62 
low-income populations, Fig. 5.202 
    poverty thresholds, 1989, Table 5.201 
low-level waste 
    accident assessment, 5.14; Tables 5.142, -3 
    alternatives, 3.1.3.3, 3.4.5, Fig. 3.1-23 through 
       -26 
    background, 2.2.7.1.3 
    current management, Fig. 2.2-7 
    definition, 2.1, 2.2.7.1.3, App. H 
    disposal, 2.2.7.1.3 
    preferred alternative, 3.4.5, Table 3.46 
    proposed projects 
          locations, Fig. 3.1-22 
          management Ainctions, Table 3.1-7 
    volumes by alternative, Fig. 3.1-27 
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  1985, 2.2.7.1.5, 7.2.1.21 
           -M- 
Mackay dam, 4.8.1, Fig. 4.8-1 
maps 
    geologic features, Fig. 4.61 
    lNHL vicinity, Fig. 4.2-1 
    land use, Fig. 4.2-2 
    regional transportation routes, 4.11-1 
    vegetation distribution, Fig. 4.9-1 
Materials Test Reactor, 2.2.4.2 
Materials Test Reactor D&D Project, 3.1.2.2 
    description and impacts, App. C 
    location, Fig. 3.1-1, -9 
    related alternatives, Tables 3.1-1, -3 
Maximum Treatment, Storage, and Disposal Alternative 
    see Alternative D 
Medicine Lodge Resource Area, 4.2.1, Fig. 4.2-1 
meteorology of INEL, 4.7.1 
methodologies for impact analyses 
    technical, App. F 
    see also specific disciplines 
Migratory Bird Treaty Act, 7.2.1.15 
Minimum Treatment, Storage, and Disposal Alternative 
    see Alternative C 
minority populations, Fig. 5.201 
mission, INEL, 2.2.3 
mitigation measures, 5.19 
    accidents, 5.19.10 
    aesthetic and scenic resources, 5.19.2 
    air resources, 5.19.4 
    cultural resources, 5.19.1 
    ecology, 5.19.6 
    geology, 5.19.3 
    health and safety, 5.19.8 
    INEL services, 5.19.9 
    preferred alternative, 3.4.11 
    transportation, 5.19.7 
    water resources, 5.19.5 
mixed low-level waste 
    accident assessment, 5.14 
    accidents, Tables 5.142, -3 
    alternatives, 3.1.3.4, 3.4.5, Fig. 3.1-29 through 
       -32 
    background, 2.2.7.1.4 
    current management, Fig. 2.2-8 
    definition, 2.2.7.1.4 
    preferred alternative, 3.4.5, Table 3.47 
    proposed projects, 
          location, Fig. 3.1-28 
          and management functions, Table 3.1-8 
    volumes, 2.2.7.1.4, Fig. 3.1-33 
MixediLow-Level Waste Treatment Facility Project, 
  3.1.3.4 
    description and impacts, App. C 
    location, Fig. 3.1-1-28 
    related alternatives, Tables 3.1-1, -8 
mixed waste definition, 2.1, App. H 
Mixed Waste Storage Facility, 2.2.4.5 
monitoring program, 2.2.8 
               -N- 
National Environmental Policy Act of 1969, 2.1.3, 
  7.2.1.1 
    compliance status, 7.2.5.3 
    documents, Table 7.2-2 



    required HIS analyses and content, 2.1 
    reviews of INEL decisions, Table 2.1-1 
National Environmental Research Park, 4.2.1 
National Historic Landmark (lHBR-I), 2.2.4.6, 
  4.2.1, 4.5.1 
National Historic Preservation Act, 4.4.2, 5.4.1, 
  7.2.1.12 
National priorities List, 2.2.3.1 
National Register of Historic Places, 5.4.1 
Native American cultural resources, 4.4.2, 5.4 
Native American Graves Protection and Repatriation 
  Act, 4.4.2, 5.4.1, 7.2.1.19 
natural resources, 4.6.2 
naval fuel examination options, Table 3.1-2 
Naval Reactors Pacility 
    description, 2.2.4.8 
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APPENDIX A 

         PRIMER ON RADIOACTIVITY AND TOXICOLOGY 
      This appendix gives a brief introduction to radioactivity and toxicology.  In the ra
topics covered include radioactive decay, fission, radioactive wastes, and units and categ
[taken from WINCO (1988)].  In the toxicology section, topics covered include  definitions
toxicology, how substances or materials can be toxic, major types of toxic substances and 
factors in determining toxicity.  In addition to the sections covering these topics, a thi
exposure pathways, which have the same attributes whether the source of the exposure is ra
 
 
 
 

A-1 Radioactivity 

      Through natural or man-made processes, atoms of elements can be put in an unstable s
atom is in an unstable state, its nucleus (which is made up of protons and neutrons) will 
change by releasing energy in order to achieve stability.  This change can come about thro
radioactive decay or fission. 
      Radioactive decay is the process whereby the nuclei (plural of nucleus) of unstable 
in the form of subatomic-sized particles or light-like waves in order to become stable.  A
termed ionizing radiation, passes through a material, it can change the chemical structure
material's atoms.  It is through this process of chemical structure change that radiation 
damage in humans.  The level of damage depends on several factors, including the amount of
absorbed. 
      Radioactive decay produces three main types of ionizing radiation-alpha particles, b
and gamma rays.  None can be detected by our senses.  These types can each have different 
and thus have varying abilities to penetrate and harm the human body.  Because each type h
characteristics, different amounts of material must be used to stop (shield) the radiation
the least penetrating and can be stopped, or shielded, by thin layers of material such as 
paper.  Shielding for beta particles requires thicker material, such as several reams of p
of wood or water.  For gamma rays, which are highly penetrating, very thick material is re
several feet of paper or several inches of concrete or lead.   
      Fission is the process whereby a large nucleus (for example, uranium-235) absorbs a 
splits into two fragments, resulting in the release of energy.  In each fission, two or th
released, on the average, which may go on to produce fissions of nearby nuclei.  If in fac
released neutrons go on to cause additional fissions, and the process is repeated again an
a self-sustained chain reaction, and a condition called criticality.  When the tremendous 
fission is controlled (as in a nuclear reactor), it can be used for various benefits, such
or to provide electricity that can light and heat homes. 
    
      Radiation occurs on earth in many forms, both natural and man-made.  Natural forms i
heat from the sun, and the decay of radioactive elements in the earth's crust.  Radioactiv
naturally within the human body, mostly from potassium, which is an essential element for 
also deliberately created sources of ionizing radiation for various uses, such as nuclear-
diagnostic and therapeutic medicine, nondestructive testing of pipes and welds, and nuclea
to the production of atomic weapons.   
      Radioactive waste is another possible product of activities dealing with radioactivi
Department of Energy (DOE) manages various types of radioactive wastes, mostly generated b
production and nuclear-power research programs.  Such wastes are classified as low-level, 
high-level.  Also managed by DOE is spent nuclear fuel, which has been used as the fuel in
and is highly radioactive (though not officially regarded currently as "waste").  Low-leve
dangerous of these and can in some cases be handled with no shielding other than that prov
container.  Transuranic waste, high-level waste, and spent nuclear fuel are more dangerous
handling procedures, shielding, and other measures to isolate them from people and the env
         
      Special units are used to measure radiation and its effects.  The most common units 
radiation absorbed dose (rad), roentgen equivalent man (rem), and person-rem. 
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      The roentgen measures the amount of electrical charge (or ionization) produced by x-
radiation in air.  Rad is the amount of energy absorbed by a material.  Neither the roentg
an indication of biological damage.  The rem equates the biological damage done to organis
the type of ionizing radiation absorbed.  For external radiation exposure from gamma rays,
rem, and effective dose equivalent are approximately equal.  (See below for a definition o
equivalent.)  Person-rem is a unit of collective radiological dose, that is, the collectiv
population.  Person-rem is calculated by summing the individual dose to each member of a p
example, if 100 workers each received 0.1 rem (100 millirem), then the collective dose wou
rem (100 persons x 0.1 rem).  Current regulatory limits, as well as limits described in Vo
are expressed in effective dose equivalent. 
      The biological effects of ionizing radiation vary according to the type of radiation
and the type of cell affected.  Any dose of radiation can damage body cells.  However, at 
such as those administered to patients receiving x-rays or those received by workers handl
wastes, damage to cells is so slight that they can usually either repair themselves or be 
regeneration of healthy cells. 
      Effective dose equivalent is another key term used in the radiological protection fi
damage that radiation exposure can do to the body.  The effective dose equivalent measures
exposed individual's total body due to radiation exposure.  The effective dose equivalent 
estimate the exposed individual's risk of health effects.  Effective dose equivalent takes
such as different susceptibilities of body tissues to different forms of radiation.  The e
is often referred to simply as dose.   
      Exposures are often classified into two categories-acute exposure, which is a large 
over a few hours or less; and chronic exposure, which involves repeated small doses over a
to years).  Chronic doses are usually less harmful than acute doses because the time betwe
dose rates allows the body time to repair damaged cells.  
 
 
 
 

A-2 Toxicology 

      When certain natural or man-made materials or substances have harmful effects that a
or not solely at the site of contact, the materials or substances can be described as toxi
Toxicology is a branch of science dealing with the toxic effects that chemicals or other s
on living organisms. 
      Chemicals can be toxic for many reasons, including their ability to cause cancer; to
tissue or organs; or to harm body systems such as reproductive, immune, blood-forming, or 
(Ottoboni 1991).  The following list gives a brief definition and examples of three types 
can be toxic: 
      -     Carcinogens are substances known to cause cancer in humans or to cause cancer 
            and therefore may be capable of causing cancer in humans.  Examples of general
            human carcinogens include asbestos, benzene, and vinyl chloride (Kamrin 1988).
             
      -     Some chemicals in controlled studies have been shown to cause a harmful or fat
            Examples include metals such as cadmium, lead, and mercury; strong acids such 
            acid and sulfuric acid; some welding fumes; coal dust; sulfur dioxide; and som
            (Ottoboni 1991).   
             
      -     Some biological materials that may be toxic include various body fluids and ti
            infectious agents (Ottoboni 1991).  
             
      Some waste materials contain substances that may be toxic if not handled properly.  
substances that are no longer useful or that may be discarded from manufacturing, maintena
or research operations.  Some wastes contain toxic materials to which the public may be ex
is not treated, stored, or disposed of properly, so their handling and care is especially 
      There are two major types of nonradioactive wastes-industrial/commercial solid waste
INEL, this is called INEL industrial waste) and hazardous waste.  Industrial/commercial so
generated by manufacturing or industrial processes that do not contain hazardous ingredien
waste is any waste that is either characteristically hazardous or is listed as hazardous b
Conservation and Recovery Act.  Examples of hazardous waste include metals, such as seleni
lead, and mercury, and organic compounds, such as carbon tetrachloride and trichloroethyle
      Even though chemicals can be toxic, many factors influence whether inhalation or ing



particular substance has a toxic effect on humans (Ottoboni 1991).  These factors include 
the substance the person comes into contact with, (b) whether the person inhales or ingest
amount of the substance in a short time (called acute exposure) or a relatively small amou
chronic exposure), and (c) the period of time over which the exposure occurs. 
      Scientists determine a substance's toxic effect (or toxicity) by performing controll
In addition to environmental and physical factors, these tests help establish three other 
are considered when measuring toxicity-dose-response relationship, threshold concept, and 
(Ottoboni 1991).  The dose-response relationship is established as a result of controlled 
relates percentage of animals with observable toxic effects to dose administered.  Once an
administered, it is increased or decreased until, at the upper end, all animals are affect
no animals are affected.  The threshold concept means that most toxic chemicals will produ
present in small enough amounts.  Thus, there is a threshold of effect or a "no-effect lev
is an arbitrary separation between the highest exposure level producing no adverse effect 
species and the exposure level that has been estimated to be safe for humans.  No margin o
universally established.  For some chemicals, a small margin of safety is sufficiently pro
a larger margin is required.  The importance of margin of safety is that all factors relat
chemical are taken into account so that a permissible exposure level is set well into the 
      To ensure protection of the health and safety of workers and the public, companies d
that help keep toxic exposures to a minimum.  In some cases, specific levels are set by go
professional organizations.  In others, the protection guideline is more strict than a set
case, the greater the health hazard, the greater the level of protection required.  For ma
level of protection allows no exposure under normal conditions and much effort is made to 
exposure will result from accidents.   
 
 
 
 

A-3 Exposure Pathways 

      Normal and emergency operations at some DOE facilities have the potential to expose 
members of the public to radioactive or toxic materials.  To maintain high levels of safet
exposure scenarios possible for normal operations and accidents.  The materials involved a
protective measures are also considered.  The term used to describe these scenarios is "en
exposure pathways."  The following describes the four conditions that must exist to form a
radioactive or toxic materials can be transported through the environment to workers or th
and Thorne 1993): 
      1.    Source term - This is the material released to the environment, including the 
            radioactivity (if any) or mass of material, the physical form (solid, liquid, 
            distribution, and chemical form. 
             
      2.    Environmental transport medium - This can be air, surface water, groundwater, 
            chain. 
             
      3.    Exposure route - This is the method by which a person can come into contact wi
            material, for example, external exposure from contaminated ground or immersion
            contaminated air or internal exposure from inhalation or ingestion of radioact
            material. 
             
      4.    Human receptor - This is the person or persons potentially exposed.  The level
            depends on such factors as location, duration of exposure, time spent outdoors
            intake. 
             
      These four elements define an exposure pathway.  For example, one scenario might inv
released from a stack as the source term, air as the transport medium, external gamma expo
passing cloud as the exposure route, and an onsite worker as the human receptor.  Another 
involve a volatile organic compound as the source term, groundwater as the transport mediu
contaminated drinking water as the exposure route, and an offsite member of the public as 
receptor.  No matter which pathway the scenario involves, local factors, such as water sou
and weather patterns, also play a big role in determining the pathway's importance to pote
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APPENDIX B 

                  CONSULTATION LETTERS  
      This appendix includes consultation/approval letters between the U.S. Department of 
and the U.S. Department of the Interior, Fish and Wildlife Service, regarding threatened a
species, and between other State and Federal agencies as needed.  Letters currently suppli
Department of the Interior, Fish and Wildlife Service, to DOE.   
      Also included in Appendix B is a description of the public involvement process and c
documenting consultation meetings held between DOE and various concerned agencies. 
 
 
 
 

B-1 Consultation/Approval Letters 

United States Department of the Interior 
                         FISH AND WILDLIFE SERVICE 
                          Idaho State Office, Ecological Services 
                       4696 Overland Road, Room 576  
                               Boise, Idaho 83705 
January 24, 1995 
Tim Reynolds 
Environmental Science Research Foundation 
101 South Park Suite #2 
P.O. Box 51838 
Idaho Falls, Idaho  83405-1838 
Subject:    INEL-DOE Species List Update 
            (SP# l-4-95-SP-80/Updates SP# 1-4-94-46/506.0000) 
Dear Mr. Reynolds: 
As requested by your telephone call on January 11, 1995, we have 
attached a list (Enclosure 1) of endangered and threatened, 
proposed and/or candidate species that may be present in the 
proposed project area.  The list fulfills the requirements of the 
U.S. Fish and Wildlife Service (Service) under Section 7(c) of 
the Endangered Species Act of 1973 (Act), as amended.  The 
requirements for Federal agency compliance under the Act are 
outlined in Enclosure 2.  Please reference the species list 
number on Enclosure 1 in all subsequent correspondence, reports, 
environmental assessments, environmental impact statements, 
biological assessments (evaluations), Coordination Act reports, 
etc.  If a construction project is not commenced within 180 days 
of this response, a subsequent species list request is required 
by regulations.  This letter updates the Service's species list 
response of January 26, 1994, SP# 1-4-94-46. 
If a listed species appears on Enclosure 1, a biological 
assessment (evaluation) would be prudent.  Should your biological 
assessment (evaluation) determine that a listed species is likely 
to be affected adversely by the project, the Environmental 
Science Research Foundation should request formal Section 7 
consultation through this office.  If a proposed species is 
likely to be jeopardized by a Federal action, regulations require 
a conference between the Federal agency and the Service. 
Candidate species that may appear on Enclosure 1, have no 
protection under the Act, but are included for early planning 
consideration.  Proposed species could be formally listed and 
candidate species could be formally proposed and listed during 
project planning, thereby falling within the scope of Section 7 
of the Act.  Therefore, if they appear on Enclosure 1, we 
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recommend that additional surveys be made for proposed and/or 
candidate species that are likely to be in your project area.  If 
the project is likely to adversely impact candidate species, 
informal consultation with this office is recommended. 
If you have any questions regarding Federal consultation 
responsibilities under the Act, please contact Alison Beck Haas 
of this office at (208) 334-1931. 
Thank you for your continued interest in the Endangered Species 
Program. 
                              Sincerely, 
                                 Susan B. Martin 
                                 for 
                              Charles H. Lobdell 
                              State Supervisor-Ecological Services 
Enclosures 
cc:  IDFG, Hdqtrs., Boise 
     IDFG, Region 6, Idaho Falls 
 
ENCLOSURE 1 
               LISTED AND PROPOSED ENDANGERED AND THREATENED 
              SPECIES, AND CANDIDATE SPECIES, THAT MAY OCCUR 
               WITHIN THE AREA OF THE INEL-DOE PROJECT AREAS 
                             FWS-1-4-95-SP-80 
LISTED SPECIES                                   COMMENTS 
      Bald Eagle  (LE)                           Occasionally winter on 
       (Haliaeetus leucocephalus)                part of INEL 
PROPOSED SPECIES 
      None 
CANDIDATE SPECIES 
      Burrowing Owl  (C2) 
       (Athene cunicularia) 
      Ferruginous Hawk  (C2) 
       (Buteo repalis) 
      Long-eared Myotis  (C2) 
       (Mvotis evotis) 
      Small-footed Myotis  (C2) 
       (Mvotis subulatus) 
      Idaho pointheaded grasshopper  (C2)        Occur just north of 
       (Acrolophitus punchellus)                 INEL 
      Townsend's big-eared Bat  (C2)             Also State species of 
        (Plecotus townsendii)                    special concern status 
      Pygmy Rabbit  (C2)                         Also State species of 
        (Brachylagus idahoensis)                 special concern status 
      Painted milkvetch  (3c)                    Also State species INPS 
       (Astragalus ceramicus var. apus)          monitor status 
OTHER SPECIES OF CONCERN 
      Merriam's Shrew                            State protected species 
       (Sorex merriami) 
      Long-billed curlew                         State protected species 
       (Numenius americanus) 
      King's bladderpod                          State INPS monitor 
       (Lesauerella kingii var. cobrensis) species 
      Nipple cactus                              State INPS monitor 
       (Coryphantha missouriensis)               species 
      Sepal-tooth dodder                         State INPS 1 species 
       (Cuscuta denticulata) 
      Lemhi milkvetch                            State INPS sensitive 
       (Astragalus apuilonius)                   species 
      Winged-seed evening primrose               State INPS sensitive 
       (Camissonia pterosperma)                  species 
       Spreading gila                            State INPS 2 species 
        (Ipomopsis polycladon) 
         (Gilia polycladon) 
      Tree-like oxyytheca                       State INPS sensitive 
       (Oxytheca dendroidea)                    species 



GENERAL COMMENTS 
C2 = Categorv 2  Taxa for which information now in possession of 
the U.S. Fish and Wildlife Service indicates that proposing to 
list as endangered or threatened is possibly appropriate, but for 
which conclusive data on biological vulnerability and threat are 
not currently available to support proposed rules.  Further 
biological research and field study may be needed to ascertain 
the status of taxa in this category. 
INPS M - Monitor  Taxa that are common within a limited range as 
well as those taxa which are uncommon, but have no identifiable 
threats. 
INPS S = Sensitive  Taxa with small populations or localized 
distributions within Idaho that presently do not meet the 
criteria for classification as Priority 1 or 2, but whose 
populations and habitats may be jeopardized without active 
management or removal of threats. 
IMPS 1 - State Priority 1  Taxa in danger of becoming extinct or 
extirpated from Idaho in the foreseeable future if identifiable 
factors contributing to their decline continue t operate; these 
are taxa whose populations are present only at critically low 
levels or whose habitats have been degraded or depleted to a 
significant degree. 
IMPS 2 - State Priority 2  Taxa likely to be classified as 
Priority 1 within the foreseeable future in Idaho, if factors 
contributing to their population decline or habitat degradation 
or loss continue. 
 
ENCLOSURE 2 
             FEDERAL AGENCIES' RESPONSIBILITY UNDER SECTIONS 7(a) AND (c) 
                             OF THE ENDANGERED SPECIES ACT 
SECTION 7(a) - Consultation/Conference 
Requires:  1)  Federal agencies to utilize their authorities to carry out 
programs to conserve endangered and threatened species; 
           2)   Consultation with FWS when a Federal action may affect a 
listed endangered or threatened species to insure that any action authorized, 
funded or carried out by a Federal agency is not likely to jeopardize the 
continued existence~of listed species; or result in destruction or adverse 
modification of critical habitat.  The process is initiated by the Federal 
agency after determining the action may affect a listed species; and 
           3)   Conference with FWS when a Federal action is likely to 
jeopardize the continued existence of a proposed species or result in 
destruction or adverse modification of proposed critical habitat. 
SECTION 7(c) - Biological Assessment for Major Construction Activities ` 
Requires Federal agencies or their designees to prepare Biological Assessment 
(BA) for major construction activities.  The BA analyzes the effects of the 
action(y) on listed and proposed species.  The process begins with a Federal 
agency in requesting from FWS a list of proposed and listed threatened and 
endangered species (list attached).  If the BA is not initiated within 90 
days of receipt of the species list, the accuracy of the species list should 
be informally verified with our Service.  The BA should be completed within 
180 days after its initiation (or within such a time period as is mutually 
agreeable).  No irreversible commitment of resources is to be made during the 
BA process which would foreclose reasonable and prudent alternatives to 
protect endangered species.  Planning, design, and administrative actions may 
be taken; however, no construction may begin. 
We recommend the following for inclusion in the BA; an onsite inspection of 
the area to be affected by the proposal which may include a detailed survey 
of the area to determine if the species are present; a review of literature 
and scientific data to determine species' distribution, habitat needs, and 
other biological requirements; interviews with experts, including those 
within FWS, State conservation departments, universities and others who may 
have data not yet published in scientific literature; an analysis of the 
effects of the proposal on the species in terms of individuals and 
populations, including consideration of cumulative effects of the proposal on 
the species and its habitat; an analysis of alternative actions considered. 



The BA should document the results, including a discussion of study methods 
used, any problems encountered, and other relevant information.  The BA 
should conclude whether or not a listed or proposed species will be affected. 
Upon completion, the BA should be forwarded to our office. 
 A major construction activity is a construction project (or other 
undertaking having similar physical impacts) which is a major action 
significantly affecting the quality of human environment as referred t 
the NEPA (42 U.S.C. 4332 (2) (C). 
   "Effects of the action" refers to the direct and indirect effects on  
action on the species or critical habitat, together with the effects of 
activities that are interrelated or interdependent with that action. 
 
United States Department of the Interior 
                        Fish and Wildlife Service  
                  Idaho State Office, Ecological Service  
                       4696 Overland Road, Room 576      
                           Boise, Idaho 83705  
                                                    January 26, 1994 
Dr. Tim Reynolds 
Department of Energy 
Idaho Field Office 
785 DOE Place 
Idaho Falls, Idaho  83401-1562 
Subject:    INEL Species List Update 
            SP# l-4-94-SP-46/updates l-4-93-SP-362  File # 506.0000 
Dear Dr. Reynolds: 
The U.S. Fish and Wildlife Service (Service) is writing to update the species 
list SP-1-4-S3-362 for the Department of Energy.  That list is enclosed for 
your information.  There are no additions or changes to the list;  the 
previous list continues to fulfill the requirements of the Service under 
Section 7(c) of the Endangered Species Act of 1973 (Act), as amended.  This 
officially updates the list as of the date of this letter, and provides you 
with a new reference number SP-1-4-94-46.  You should refer to the new species 
list number in all subsequent correspondence and documentation. 
Information regarding Federal agency obligations under the Act, biological 
assessments, and candidate species has been provided to you in previous 
correspondence from this office.  If you have further questons, or would like 
the information sent to you again, please contact Richard Howard of this 
office at 208-334-1931. 
Thank you for your continued interest in the Endangered Species Program. 
                                Sincerely, 
                                    Charles H. Lobdell 
                                State Supervisor 
Enclosure 
cc:  FWS-ES, Portland 
     IDFG-HQ, Boise 
     IDFG-Reg. 6, Idaho Falls 
 
ENCLOSURE 1 
            LISTED AND PROPOSED ENDANGERED AND THREATENED   
          SPECIES, AND CANDIDATE SPECIES, THAT MAY OCCUR 
                WITHIN THE AREA OF THE INEL PROJECTS 
                  FWS-1-4-94-SP-46/ UPDATES 1-4-93-SP-162 
LISTED SPECIES                           COMMENTS 
     Bald Eagle                          Wintering area 
      (Haliaeetus leucocephalus) 
PROPOSED SPECIES 
     None 
CANDIDATE SPECIES 
     Pygmy Rabbitt  (c2) 
       (Brachvlagus idahoensis) 
     Loggerhead Shrike  (c2) 
       (Lanius ludovicianus) 
     Townsend's Big-eared Bat  (C2) 
       (Plecotus townsendii) 



     Ferruginous Hawk  (C2) 
       (Buteo regalis) 
     Long-billed Curlew  (3c) 
       (Numenius americanus) 
     Painted milkvetch  (3c) 
       (Astragalus ceramicus var. apus) 
GENERAL COMMENTS 
C2 - Category 2  Taxa for which information now in possession of the U.S. Fish 
and Wildlife Service indicates that proposing to list as endangered or 
threatened is possibly appropriate  but for which conclusive data on 
biological vulnerability and threat are not currently available to support 
proposed rules.  Further biological research and field study may be needed to 
ascertain the status of taxa in this category. 
3c = Category 3  Taxa that have proven to be more abundant or widespread than  
previously believed and/or those that are not subject to any identifiable 
threat.  If further research or change, in habitat indicate a significant 
decline in any of these taxa, they may be reevaluated for possible inclusion 
in categories 1 or 2. 
                                         
 
ENCLOSURE 2 
                          FEDERAL AGENCIES' RESPONSIBILITY UNDER SECTIONS 7(A) AND (C) 
                                       OF THE ENDANGERED SPECIES ACT 
SECTION 7(a) - Consultation/Conferencs 
Requires:  1)  Federal agencies to utilize their authorities to carry out programs to 
conserve endangered and threatened species; 
          2)  ConsultatiOn with FWS when a Federal action may affect a listed endangered 
threatened species to insure that any action authorized, funded or carried out by a Federa
agency is not likely to jeopardize the continued existence of listed species; or result in
destruction or adverse modification of critical habitat.  The process is initiated by the 
Federal agency after determining the action may affect a listed species; and 
         3)   Conference with FWS when a Federal action is likely to jeopardize  the 
continued existence of a proposed species or result in destruction or adverse modification
of proposed critical habitat. 
SECTION 7(c) - Biological Assessment for Major Construction Activities 1 
Requires Federal agencies or their designees to prepare Biological Assessment (SA) for 
construction activities.  The SA analyzes the effects of the action2/ on listed and propos
species.  The process begins with a Federal agency in requesting from FWS a list of propos
and listed threatened and endangered species (list attached).  If the BA is not initiated
within 5O days of receipt of the species list, the accuracy of the species list should 
informally verified with our Service.  The BA should be completed within 180 days after 
initiation (or within such a time period as is mutually agreeable).  No irreversible 
commitment of resources is to be made during the SA process which would foreclose reasonab
and prudent alternatives to protect endangered species, planning, design, and 
administrative actions may be taken; however, no construction may begin. 
We recommend the following for inclusion in the BA; an onsite inspection of the area to  
affected by the proposal which may include a detailed survey of the area to determine 
species are present; a review of literature and scientific data to determine species' 
distribution, habitat needs, and other biological requirements; interviews with experts 
including those within FWS, State conservation departments, universities and others who 
have data not yet published in scientific literature; an analysis of the effects of the 
proposal on the species in terms of individuals and populations, including consideration 
cumulative effects of the proposal on the species and its habitat; an analysis of 
alternative actions considered.  The~BA should document the results, including a discussio
of study methods used, any problems encountered, and other relevant information.  The 
should conclude whether or not a listed or proposed species will be affected.  Upon 
completion, the BA should be forwarded to our office. 
1.  A major construction activity is a construction project (or other undertaking having 
similar physical impacts) which is a major action significantly affecting the quality of 
human environment as referred to in the NEPA (42 U.S.C. 4332 (2)(c). 
2.  "Effects of the action" refers to the direct and indirect effects on an action on 
species or critical habitat, together with the effects of other activities that are 
interrelated or interdependent with that action. 
 
United States Department of the Interior 



                          FISH AND WILDLIFE SERVICE 
                            Boise Field Station 
                          4696 Overland Road, Room 576 
                            Boise, Idaho 83705 
                                                           December 15, 1992 
R.S. Rothman 
EIS Project Manager 
Department of Energy 
785 DOE Place 
Idaho Falls, Idaho  83401 
Subject: EIS - Environmental Restoration 
         and Waste Management (505.0110/1019.2036/ER 92/O911) 
Dear Mr. Rothman: 
The U. S. Fish and Wildlife Service is writing in response to your letter of 
November 10, 1992 concerning the preparation of an Environmental Impact 
Statement (ElS) for the Environmental Restoration and Waste Management (ER&WM) 
activities at the Idaho National Engineering Laboratory.  On November 4, 1992 
we responded with scoping statements to the Notice of Intent to Prepare an EIS 
and sent it to your office.  This letter amends those scoping statements by 
providing a list of threatened, endangered and candidate species that are 
found in the area. For further information  please contact Bill Mullins or 
Rich Howard of my staff at 208/334-1931. 
                                Sincerely, 
                                 Charles H. Lobdell 
                                 Field Supervisor 
cc: BFA (ERT), Washington, D.C. 
    FWS-FWE, Portland 
 
ATTACHMENT A 
                          LISTED AND PROPOSED ENDANGERED AND THREATENED  
                          SPECIES, AND CANDIDATE SPECIES, THAT MAY OCCUR  
                          WITHIN THE AREA OF THE DEPARTMENT OF ENERGY'S  
                           IDAHO NATIONAL ENGINEERING LABORATORY SITE 
                                              FWS-1-4-93-SP-84 
LISTED SPECIES                                   COMMENTS 
     Bald Eagle                         Wintering Area 
      (Haliaeetus leucocephalus) 
PROPOSED SPECIES 
    None 
CANDIDATE SPECIES 
     Pygny Rabbit  (C2) 
     (Brachylagus idahoensis) 
     Loggerhead Shrike  (C2) 
     (Lanius ludovicianus) 
     Townsend's Big-eared Bat (C2) 
     (Plecotus townsendii) 
     Long-billed Curlew (3c) 
     (Numenius americanus) 
     Ferruginous Hawk (C2) 
     (Bueto regalis) 
     Painted milkvetch (3c) 
     (Astragalus ceramicus var. apus) 
OTHER SPECIES 
     Lemhi Milvetch                     USFS/3LM Sensitive 
      (Astracalus acuilonius) 
     Plains milkvetch                   USFS/BLM Sensitive 
      (Astragalus cilviflorus) 
     Thistle milkvetch                  BLM Sensitive 
      (Astragalus kentrophyta var. 
       dessize) 
     Winged-seed evening primrose       BLM Sensitive 
      (Camissonia pterosperma) 
     Nipple cactus                      INPS Monitor Species 
      (Coryphanta missouriensis) 
     Large-flowered gymnosteris         BLM Sensitive 



      (Gymnosteris nudicaulis) 
     Spreading gilia                    BLM Sensitive 
      (Ipomopsis polycladon) 
     King's bladderpod                  INPS Monitor Species 
       (Lesquerella kingii var. cobrensis) 
     Tree-like oxytheca                 BLM Sensitive 
      (Oxytheca dendroidea) 
GENERAL COMMENTS 
C2 = Category 2  Taxa for which information now in possesion or the U.S. Fish 
and Wildlife Service indicates that proposing to list as endangered or 
threatened is possibly appropriate, but for which conclusive data on 
biological vulnerability and threat are not currently available to support 
proposed rules.  Further biological research and field study may be needed to 
ascertain the status of taxa in this category. 
C3 = Category 3  Taxa that have proven to be more abundant or widespread than 
previously believed and/or those that are not subject to any identifiable 
threat.  If further research or changes in habitat indicate a significant 
decline in any of these taxa, they may be reevaluated for possible inclusion 
in categories 1 or 2. 
Sensitive Species - OSFS  Those animal species identified by the Regional 
Forester for which population viability is a concern as evidenced by 
significant current or predicted downward-trends in population numbers or 
density or significant current or predicted downward trends in habitat 
capability that would reduce a species' existing distribution. 
Sensitive Species - BLM Sensitive species are those designated by the state 
direstor, usually in cooperation with the state agencies responsible for  
managing the species sensitive. They are those species that are 1)under 
status review by USFWS/NMFS; or 2)whose numbers are declining so rapidly that 
federal listing may become necessary; or 3)with typically small and widely  
dispersed populations; or 4)those inhabiting ecological refugia ot other  
specialized or unique habitats. 
IMPS M = Monitor Taxa that are common within a limited range as well as those  
taxa which are uncommon, but have no identifiable threats. 
 
United States Department of the Interior 
                            FISH AND WILDLIFE SERVICE 
                    Idaho State Office, Ecological Services 
                          4696 Overland Road, Room 576 
                                Boise, Idaho 83705 
                                             May 18, 1994 
Roger Twitchell 
Acting NEPA Compliance Officer 
Department of Energy 
Idaho Operations Office 
850 Energy Drive 
Idaho Falls, Idaho  83401-1563 
Subject:   Species List Update for Environmental Restoration and 
           Waste Management 
            (SP# l-4-94-SP-142/File# 506.0110) 
Dear Mr. Twitchell: 
The U.S. Fish and Wildlife Service (Service) is writing to 
provide you with an updated list of threatened, endangered, 
candidate, and proposed species which may occur on the project 
site at the Idaho National Engineering Laboratory.  You requested 
the update in a letter to our office on April 26, 1994.  There 
are no additions or changes to the previous list.  This letter 
officially updates species list number 1-4-93-SP-84 and provides 
you with a new number l-4-94-SP-142.  You should refer to the new 
number in subsequent Correspondence and documents. 
Information concerning Federal agency obligations under the 
Endangered Species Act have been provided to you in the past.  If  
you would like us to send you any of this information again or if 
you have questions, please contact Alison Beck Haas of my staff 
at (208)334-1931. 
Thank you for your continued interest in the endangered species 



program. 
                             Sincerely, 
                            Charles H. Lobdell 
                            State Supervisor, Ecological Services 
Enclosure                                
cc:  FWS-ES, Portland 
 
#Department of Energy  
                                           Idaho Operations Office 
                                             850 Energy Drive 
                                     Idaho Falls, Idaho 83401-1563 
  
Charles H. Lobdell 
Field Supervisor 
U.S. Fish and Wildlife Service 
4696 Overland Road, Room 576 
SUBJECT:     Species List Update Request for the Spent Nuclear Fuel (SNF) and 
           Environmental Restoration and Waste Management (ER & WM) Environmental  
           Impact Statement (EIS) (OPE-EIS-94.235) 
Dear Mr. Lobdell: 
We are in receipt of your letter dated December 15, 1992, which provides a list of threate
endangered, and candidate species for the above referenced project at the Idaho National 
Engineering Laboratory (INEL). Due to the length of time since the last request for  
information, we are formally requesting an update for any changes in species' status or 
additional available information regarding critical habitats. Thank-you for your considera
                                               
                                                        Sincerely, 
                                                        Roger Twitchell 
                                                        Acting NEPA Compliance Officer 
                                                        EIS Project Office 
 
United States Department of the Interior 
                                   FISH AND WILDLIFE SERVICE 
                             Idaho State Office, Ecological Services 
                                   4696 Overland Road, Room 576 
                                        Boise, Idaho 83705 
                                                                May 18, 1994 
Roger Twitchell 
Acting NEPA Compliance Officer 
Department of Energy 
Idaho Operatins Office 
850 Energy Drive 
Idaho Falls, Idaho 83401-1563 
Subject: Species List Update for Environmental Restoration and 
         Waste management 
         (SP# 1-4-94-SP-142/File# 506.0110) 
Dear Mr. Twitchell: 
The U.S. Fish and Wildlife Service (Service) is writing to  
provide you with an updated list of threatened, endangered, 
candidate, and proposed species which may occur on the project 
site at the Idaho National Engineering Laboratory. You requested 
the update in a letter to our office on April 26, 1994. There 
are no additions or changes to the previous list. This letter 
officially updates species list number 1-4-93-SP-84 and provides 
you with a new number 1-4-94-SP-142. You should refer to the new 
number in subsequent correspondence and documents. 
Information concerning Federal agency obligations under the 
Endangered Species Act have been provided to you in the past. if 
you would like us to send you any of this information again or if 
you have questions, please contact Alison Beck Haas of my staff 
at (208) 334-1931. 
Thank you for your continued interest in the endangered species 
prpgram. 
                                       Sincerely, 
                                       Charles H. Lobdell 



                                       State Supervisor, Ecological Services 
Enclosure  
cc: FWS-ES, Portland 
 
ENCLOSURE 
               LISTED AND PROPOSED ENDANGERED AND THREATENED 
               SPECIES, AND CANDIDATE SPECIES THAT MAY OCCUR 
                  WITHIN THE AREA OF THE DEPARTMENT OF ENERGY'S 
            IDAHO NATIONAL ENGINEERING LABORATORY SITE 
                            SP# 1-4-94-SP-142 
LISTED SPECIES                                      COMMENTS 
      Bald Eagle                                    Wintering Area 
       (Haliaeetus leucocephalus) 
PROPOSED SPECIES 
      None 
CANDIDATE SPECIES 
      Pyqmy Rabbit (C2) 
       (Brachylagus idahoensis) 
      Loggerhead Shrike (C2) 
       (Lanius ludovicianus) 
      Townsend's Big-eared Bat (C2) 
       (Plecotus townsendii) 
      Long-billed Curlew (3c) 
       (Numenius americanus) 
      Ferruginous Hawk (C2) 
       (Buteo Regalis) 
      Painted Milkvetch (3c) 
       (Astragalus ceramicus var. apus) 
OTHER SPECIES 
      Lemhi Milkvetch 
       (Astragalus aguilonius)                      USFS/BLM Sensitive 
      Plains Milkvetch                              USFS/BLM Sensitive 
       (Astragalus gilviflorus) 
      Thistle Milkvetch                             BLM Sensitive 
       (Astragalus kentrophyta var 
            jessiae) 
     Winged-seed Evening Primrose                   BLM Sensitive 
      (Camissonia pterosperma) 
     Nipple Cactus                                  INPS Monitor Species 
      (Coryphantha missouriensis) 
     Large-flowered Gymnosteris                     BLM Sensitive 
      (Gymnosteris nudicaulis) 
     Spreading Gilia                                BLM Sensitive 
      (Ipomopsis polycladon) 
     King's Bladderpod                              INPS Monitor Species 
      (Lesquerella kingii var. 
         cobrensis) 
     Tree-like Oxytheca                             BLM Sensitive 
      (Oxytheca dendroidea) 
GENERAL COMMENTS: 
C2   Category 2  Taxa for which information now in possession of 
the U.S. Fish and Wildlife Service indicates that proposing to 
list as endangered or threatened is possibly appropriate, but for 
which conclusive data on biological vulnerability and threat are 
not currently available to support proposed rules.  Further 
biological research and field study may be needed to ascertain 
the status of taxa in this category. 
3c = Category 3  Taxa that have proven to be more abundant or 
widespread than previously believed and/or those that are not 
subject to any identifiable threat.  If further research or 
changes in habitat indicate a significant decline in any of these 
taxa, they may be reevaluated for possible inclusion in 
categories 1 or 2. 
Sensitive Species - USFS  Those animal species identified by the 
Regional Forester for which population viability is a concern as 



evidenced by significant current or predicted downward trends in 
population numbers or density or significant current or pr~diCted 
downward trends in habitat capability that would reduce a 
species' existing distribution. 
Sensitive Species - BLM  Sensitive species are those designated 
by the state director, usually in cooperation with the state 
agencies responsible for managing the species as sensitive.  They 
are those species that are:  1) under status review by the 
Service/National Marine Fisheries Service; or 2) whose numbers 
are declining so rapidly that federal listing may become 
necessary; or 2) with typically small and widely dispersed 
populations; or 4) those inhabiting ecological refugia or other 
specialized or unique habitats. 
INPS M = Monitor Taxa that are common within a limited range as  
well as those taxa which are uncommon, but have no identifiable  
threats. 
 
Department of Energy 
                         Idaho Operations Office 
                            85O Energy Drive 
                      Idaho Falls, Idaho 83401-1563 
                              May 26. 1994 
Ms. Mollie Beattie, Director 
U.S. Fish and Wildlife Service 
1849 C Street NW, MIB 3012 
Washington, D.C. 20240 
Subject: Department ofEnergy (DOE) Consultation Strategy in Conjunction with the 
         Preparation of a Draft Programmatic Environmental Impact Statement (EIS). 
         (OPE-EIS-94.302) 
Dear Ms. Beattie: 
The DOE Idaho Operations Office is preparing a draft EIS for DOE Programmatic Spent Nuclea
Fuel (SNF) Management and Idaho National Engineering Laboratory (INEL) Environmental 
Restoration and Waste Management (ER&WM) Programs. 
The EIS is organized into two separate volumes. Volume I addresses programmatic spent nucl
fuel management for the entire DOE complex. Volume II covers spent nuclear fuel management
and ER&WM management actions within the boundaries of the INEL. In order to fulfill our 
responsibilities to consult under the National Environmental Policy Act cNEPA) and the 
Endangered Species Act, we requested an updated species list for INEL and the surrounding 
from the USFWS Idaho State Supervisor for Ecological Services. Our request was mailed on 
April 26, 1994 and the updated species list was received in our office May 23, 1994. 
Volume I of the EIS deals with Programmatic Spent Nuclear Fuel issues that involve five DO
sites and five Navy sites. We have not specifically requested species lists in conjunction
preparation of Volume I, although recent USFWS species lists were among the resources used
characterizing the sites and analyzing potential impacts to threatened and endangered spec
Site specific NEPA documents will be prepared for actions based on decisions derived from 
final programmatic EIS. It is our strategy to request species lists for these more detaile
specific environmental reviews. 
We fully recognize our responsibility under NEPA and the Endangered Species Act to consult
with your agency. This letter is to inform you of our strategy with regard to the programm
aspects of this EIS.           
The draft EIS will be available for your review in early July 1994 through Lillian Stone's
of the Department of Interior (DOI) and we look forward to your review and comments throug
DOE's consolidated response. If you have any questions concerning this or related matters 
contact me at (208) 526-0776. 
                                  Sincerely, 
                                   Roger Twitchell 
                                   Acting NEPA Compliance Officer 
 
 
 
 

B-2 Public Involvement 



      In scoping this Environmental Impact Statement (EIS), DOE actively solicited comment
a wide group of interested parties. A Notice of Intent, announcing the scoping period for 
programmatic EIS addressing environmental restoration and waste management activities (inc
spent nuclear fuel management) across the entire DOE complex, was published by DOE in the
Federal Register (see 55 FR 204; October 22, 1990; p. 42633), as required under the Nation
Environmental Policy Act. Written comments, as well as oral comments received at 23 public
scoping meetings, were received in response to this announcement, Comments were received o
Draft Implementation Plan for the DOE Programmatic EIS during six regional workshops held 
the Country in early 1992. In October 1992, a Notice of Intent was published in the Federa
(see 57 FR 193; October 5, 1992; p. 45773), addressing the Idaho National Engineering Labo
(INEL) environmental restoration and waste management and spent nuclear fuel activities. F
scoping meetings were subsequently held throughout Idaho at which additional comments were
received. 
     A Notice of Opportunity to Comment, announcing DOE's intention to expand the scope of
ongoing Spent Nuclear Fuel (SNF) and INEL EIS to include a review of spent nuclear fuel 
management alternatives across the entire DOE complex, was published in the Federal Regist
58 FR 170; September 3, 1993; p. 46951). Government agencies and the public were invited t
comment On the expanded scope. The Notice of Opportunity included a toll-free telephone nu
which comments could be sent by facsimile, oral comments could be recorded for later trans
or information could be requested. To facilitate the scoping and public involvement proces
has compiled a mailing list that contains the addresses of interested agencies, organizati
individuals. As a result of this effort, numerous comments have been received that have co
to EIS planning. 
     As a result of the scoping process and related activities, DOE developed its mailing 
potentially interested parties for the initial distribution of the Department of Energy Pr
Spent Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental 
Restoration and Waste Management Programs Draft Environmental Impact Statement (SNF and IN
EIS). This list for the draft ElS includes more than 1000 Federal, State, and local agenci
organizations and private citizens to whom the EIS (or a Summary only, if so requested) wa
available for review and comment during the comment period. The list was updated based on
responses to the Notice of Availability for the draft EIS. 
 
 
 
 

B-3 Agency Meetings 

      The EIS Project Office has reviewed all comments received on the draft SNF and INEL 
To more fully understand, evaluate, and consider certain agency comments, consultations ha
place among agency, INEL, and Navy officials. In addition to addressing specific comments 
draft SNF and INEL EIS, these consultations helped promote a mutual understanding of DOE i
important to the agencies. Continued consultation between these agencies and the Federal g
enhances the knowledge and expertise of both and promotes both informed decisionmaking and
effective mitigation of potential impacts from the proposed actions. Table B-1 shows the d
locations of the meetings held with the various agencies. Meeting correspondence follows o
subsequent pages. 
 
Table B-1. Meetings held in response to agency comments on the Department of Energy 
Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory 
Environmental Restoration and Waste Management Programs Draft Environmental Impact Stateme
              Agency                     Location                  Date 
Defense Nuclear Facilities Safety  Washington, D.C.    November 9, 1994 
Board 
Environmental Protection Agency    Washington, D.C.    December 15, 1994 
Center for Disease Control         Conference call     November 22, 1994 
Council on Environmental Quality   Washington, D.C.    December 21, 1994 
Seneca Nation of New York          New York            January 10, 1995 
Shoshone-Bannock Tribes of Idaho   Fort Hall, Idaho    December 2, 21, and 29, 1994 
                                                       January 10, 1995 
 
Department of Energy 
                       Washington, DC 2O585 



                             JAN 20 1995 
The Honorable John T. Conway 
Chairman 
Defense Nuclear Facilities Safety Board 
625 Indiana Avenue, NW 
Suite 700 
Washington, DC  20004 
Dear Mr. Chairman: 
Thank you very much for the Defense Nuclear Facilities Safety 
Board (DNFSB) staff participation in the meeting held 
November 9, 1994.  The Department of Energy (DOE) requested that 
meeting with the goal of resolving, where possible. your 
September 30, 1994. comments on the Spent Nuclear Fuel and Idaho 
National Engineering Laboratory Draft Environmental Impact 
Statement (EIS).  The Department desired, by bringing our 
respective staffs together, to glean further insight into the 
bases of DNFSB's comments arid to exchange technical information 
regarding the DOE'S analytical approach in the Draft EIS,  The 
results of our meeting should enhance the quality of the 
information presented to the DOE decisionmakers and the public in 
the Final EIS. 
The purpose of this follow-up letter is to Summarize our 
discussions and agreements during the meeting.  The enclosed 
Comment Resolution Summary constitutes DOE's understanding of what 
was discussed and agreed to during our meeting, as well as the 
Department's proposed action to resolve the DNFSB technical 
comments.  We would appreciate confirmation of the acceptability 
of the proposed resolution of your comments,  Thank you again for 
the Board's participation in this process. 
                            Sincerely, 
                            Jill E. Lyltle  
                            Deputy Assistant Secretary 
                            for Waste Management 
                            Environmental Management 
Enclosure 
                                                                                 a 
 
Department of Energy 
                          Idaho Operations Office 
                             850 Energy Drive 
                       Idaho Falls. Idaho 83401-1563 
                              February 17, 1995 
Mr. Andrew Stadnik 
Defense Nuclear Facilities Safety Board 
625 Indiana Avenue, N.W., Suite 700 
Washington. D. C. 20004 
SUBJECT:  Resolution ofDefense Nuclear Facilities Safety Board (DNFSB) Comment on the 
          Multifacility Accident Assessment in the Department of Energy (DOE) Spent 
          Nuclear Fuel Management (SNF) and Idaho National Engineering Laboratory 
          (INEL) Draft Environmental Impact Statement (EIS) (OPE-EIS-95.0) 
Dear Mr. Stadnik: 
Enclosed are the more detailed information the Department of Energy committed to providing
during the November 9. 1994, meeting berween the DOE and the DNFSB on DNFSB comment 
number B. 1 (multifacility accident assessment). 
Three enclosures are included. The first is a copy of the Comment B.1 resolution summary t
was transmitted to Mr. J. Conway, DNFSB Chairman, under separate cover The second 
enclosure contains the assessments of multifacility accident caused by a seismic event. Th
addressed in the material include the Idaho National Engineering Laboratory, the Hanford s
Savannah River site, and the Navy sites. The discussion is based on the review the Departm
completed following the November 9 meeting. Finally, the third enclosure is the reference
material which supports the EIS accident analysis for the Idaho National Engineering Labor
Report #DOE/ID-10471 Draft. The draft report is cited as a reference in Enclosure 2. It is
important to note that this report will be slightly modified to support the final EIS and 
of addressing the DNFSB's comments. 
If you would like to discuss the details of the analysis, or have any questions, please ca



Mr. Mark Pellechi, (208) 526-1545, of my staff. 
                                    Sincerely, 
                                    Tom Wichmann, Manager 
                                    EIS Project Office 
Enclosure (3) 
cc w/enc: D. Brown, DOE-OR 
          S.Clark, DOE-RL 
          D.Connors, Bettis 
          C.Gertz, DOE-NV 
          IL Guida, NR 
          C.Hansen, NR-lBO 
          P.Phillips, DOE-OR 
          D.Ryan, DOE-SR 
          K.Waltzer, DOE-SR 
cc w/o enc: J. Conway, DNFSB 
            D.Hoel, EM-37 
 
Department of Energy 
                            Washington, DC 2O585 
                                January 19 1995 
Ms. Katie Biggs 
United States Environmental Protection Agency 
Office of Federal Activities 
Mail Stop: 2252 
401 M Street, SW 
Washington, D.C.  20460 
Dear Ms. Biggs: 
This letter transmits the final meeting minutes for the conference calls held 
on December 15, 19g4, to clarify and resolve the Environmental Protection 
Agency's (EPA) comments on the Department of Energy's Programmatic Spent 
Nuclear Fuel Management and Idaho National Engineering Laboratory 
Environmental Restoration and Waste Management Programs Environmental Inipact 
Statement (EIS).  We have incorporated your comments on the draft minutes and 
are pleased to provide this final version for your records and for 
distribution as you deem appropriate. 
Once again, I would like to express our appreciation for the excellent 
cooperation we have received from EPA in reviewing the EIS and in discussing 
the comments, 
                                   Sincerely yours,    
                                   David F. Hoel 
                                   Office of Spent Fuel Management 
                                   Office of Waste Management 
                                   Environmental Management 
Enclosure 
 
Department of Energy  
                                    Idaho Operations Office 
                                           850 Energy Drive 
                                    Idaho Falls, Idaho 83401-1563 
                                              January 6, 1995 
Mr. Kenneth W. Holt, M.S.E.H. 
Special Prograrns Group (F29) 
National Center for Environmental Health 
Centers for Disease Control 
Atlanta, GA 30341-3724 
SUBJECT:   Transmittal of Telephone Conference Call Meeting Minutes (OPE-EIS-95.O1O) 
Dear Mr. Holt: 
Thank you very much for your participation in the conference call held November 22, 1994. 
Department of Energy requested this meeting with the National Center for Environmental Hea
(NCEH) with the goal of resolving, where possible, your September 30, 1994 comments on the
Spent Nuclear Fuel and Idaho National Engineering Laboratory Environmental Restoration and
Waste Management Draft Environmental Impact Statement. The Department desired, by 
bringing our respective staffs together, to glean further insight into the bases of NCEH's
comments and to exchange technical information regarding DOE's analytical approach in the
DEIS. 



As agreed to during the conference call, DOE prepared draft meeting minutes documenting th
results of the conference call. NCEH reviewed and commented on the draft minutes on 
January 5. 1995. 
Enclosed please find for your review the final meeting minutes, which reflect NCEH's 
January 5, 1995 comments. Please sign and return the minutes to the EIS Project Office. Th
you again for your valuable participation in this effort. 
                                  Sincerely,  
                                      Tom Wichmann, Manager 
                                  EIS Project Office 
    Enclosure 
 
ENCLOSURE 1 
DECEMBER 21, 1994, MEETING WITh COUNCIL ON ENVIRONMENTAL QUALITY (CEQ) STAFF 
                       REGARDING ThE DRAFT SNF/INEL EIS 
Participants: 
CEQ STAFF                     DOE 
Ray Clark                     David Hoel, EM-37 
Elizabeth Blag                Matt Urie, GC-51 
Joe Fuller                    Stan Lichtman, EH-25 
David Hoel opened the meeting by thanking the CEQ staff for agreeing to meet 
with us and then proposed to brief them on the DOE Programmatic Spent Nuclear 
Fuel Management and Idaho National Engineering Laboratory Environmental 
Restoration and Waste Management Programs Environmental Impact Statement 
(SNF/INEL EIS) per the attached handout.  (A copy of the  Draft EIS Summary 
had been previously provided to Ray Clark.) 
Before beginning the briefing, Stan Lichtman briefly described history or 
spent fuel management and the 1992 phaseout of DOE spent fuel reprocessing, 
which led to the need for interim storage decisions.  David Hoel described the 
evolution of the SNF/INEL EIS as a result of the INEL court order, including 
the rationale for combining programmatic spent fuel management NEPA analyses 
(Volume 1) with that of the INEL cleanup and waste management programs (Volume 
2). 
The following summarizes the discussions that occurred during the course of 
the handout briefing: 
         DOE (Hoel and Lichtman) clarified for Elizabeth Blag the 
          relationship of the SNF/INEL EIS to the DOE Waste Management 
          Programmatic EIS, the EIS on the Proposed Policy for Acceptance of 
          Foreign Research Reactor Spent Nuclear Fuel, and the Office of 
          Civilian Radioactive Waste Management EIS regarding development of 
          a Multi-Purpose Canister. 
         When discussing the public comments regarding confusion on how all 
          DOE's & EISs tie together (see chart #5), Stan Lichtman offered to 
          provide a separate briefing on this to CEQ staff at a later date. 
         Elizabeth Blag noted the Defense Nuclear Facilities Safety Board 
          (DNFSB) comment that the EIS lacks a proposed action (see chart #5) 
          and stated that she previously had conversations with John MacEvoy, 
          of the DNFSB staff, on this subject.  She told Mr. MacEvoy that she 
          believes that the DOE approach to framing the proposed action and 
          alternatives analyzed is appropriate and in accordance with CEQ 
          regulations,  DOE agreed with her opinion and Matt Urie briefly 
          described DOE/DNFSB staff interactions regarding this DNFSB 
          comment. 
.         Ray Clark asked whether there was any research going on to explore 
          different technologies for treatment of SNF.  DOE (Hoel and 
          Lichtman) explained that, while the EIS does analyze the reasonably 
          foreseeable impacts of the use of technologies for wet storage, dry 
          storage and SNF processing, the EIS' is not intended to support 
          decisions on use of these technologies.  Such decisions would be 
          based on project- or site-specific NEPA reviews. DOE further  
          explained that except for some ideas on using surplus plutonium as 
          fuel in nuclear reactors, we are unaware of any research to reduce 
          the radioactivity or accelerate the radioactive decay of SNF or 
          other highly radioactive materials. 
.         During discussion of EIS analyses being performed on environmental 
          justice (see chart #13), Matt Urie reminded Elizabeth Blag of the 



          EIS technical guideline on environmental justice that had been 
          provided for her review.  Blag stated that she had reviewed the 
          technical guideline and passed it to another CEQ staff member for 
          review.  Generally, she feels that the technical guideline is a 
          reasonable approach and would forward any comments after consulting 
          with the other staff member. 
.         David Hoel emphasized that the briefing information on cost 
          comparisons (charts #14-16) was preliminary and the selection of 
          preferred alternatives (charts #17 and 20-24) was pending 
          Secretarial approval. 
The CEQ staff thanked the DOE representatives for the briefing, as it greatly 
enhances their understanding of DOE spent nuclear fuel management proposals 
and respective NEPA reviews. 
Attachment: 
SNF and INEL ER&WM EIS Briefing for Council on Environmental quality (27 
charts on 11 pages) 
 
ENCLOSURE 2 
Meeting with Seneca Nation Representatives 
Date:            January 10, 1995 
Location:        SNI Offices, Irving NY 
Attendees:       Ahmad Al-Daouk,  DOE-WVAO 
                 Russ Gill, WVNS 
                 John Chamberlain, WVNS 
                 Lisa Maybee, SNI 
                 Adrian Stevens, SNI 
                 Doug Wiggins, SNI 
WVDP activities and potential cooperative actions with SNI were 
discussed.  DOE spent fuel stored at WVDP was discussed and the 
DOE Programmatic EIS for Fuel. 
D. Wiggins was primarily interested in any potential WVDP waste 
shipments, including the DOE spent fuel stored at the WVDP, that 
may cross or pass near the SNI reservations.  He requested that 
SNI be included in planning for any future waste shipinents. 
SNI representatives did not inquire about possible waste 
shipments other than from the WVMP.  DOE contacts for information 
on the Programmatic Fuel EIS were offered in addition to those 
available in the documentation SNI had previously received. SNI 
representatives declined. 
 
Department of Energy 
                          Idaho Operations Office 
                             85O Energy Drive 
                        Idaho Falls, Idaho 834Ol-1563 
                            December 14, 1994 
Mr. Marvin Osborne 
Shoshone-Bannock Tribes 
P.O. Box 306 
Fort Hall, Idaho 83203-0306 
SUBJECT:    Resolution of Shoshone-Bannock Comments on the Department of Energy (DOE) 
            Spent Nuclear Fuel Management and Idaho National Engineering Laboratory 
            Environmental Restoration and Waste Management Programs Draft 
            Environmental Impact: Statement (PSNF and INEL ER&WM DEIS) 
            (OPE-EIS-94.774) 
Dear Mr. Osborne: 
Thank you very much for the Tribes' participation in the meeting held December 2, 1994, at
Hall. The DOE arranged this meeting with the Shoshone-Bannock Tribes with the goal of 
resolving, where possible, your September 29, 1994, comments on the PSNF and INEL 
ER&WM DEIS. The Department desired, by bringing our respective staffs together, to glean 
further insight into the bases of the Tribes' comments and to exchange technical informati
regarding DOE's analytical approach in the DEIS. The results of our meeting should enhance
the quality of the information presented to the DOE decisionmakers in the Final EIS. 
The purpose of this followup letter is to summarize what was discussed and agreed to durin
meeting. The enclosed ninutes constitute DOE's understanding of what was discussed and 
agreed to, as well as the Department's action to resolve the comments. If your understandi



differs from what is described in the enclosed, please notify us as soon as possible. 
I look forward to continued sessions between our technical specialists, as well as a wrap-
meeting with Tribal Council members and our management officials to conclude our 
consultation on this document. Thank you again for your participation in this process. 
                                     Sincerely,   
                                     Tom Wichmann, Manager 
                                     EIS Project Office 
Enclosure 
 
Department of Energy 
                          Idaho Operations Office 
                             850 Energy Drive 
                       Idaho Falls, Idaho 83401-1563 
                              January 9, 1995  
Ms. Diane Yupe, Tribal Anthropologist 
Shoshone-Bannock Tribes 
Bureau of Indian Affairs 
P.0. Box 306 
Fort Hall, ID 83203-0306 
SUBJECT:    Ethmobotany Concerns of the Shoshone-Bannock Tribes (OPE-EIS-95.012) 
Dear Ms. Yupe: 
Per a commitment at our December 22, 1994 meeting, we have obtained a preliminary 
ethnobotany table from the forthcoming Environmental and Research Science Foundation 
publication: Anderson, J. E., K. Rupple, J. M. Glernon, K E. Holte, and R.C. Rope. 1995. 
Vegetation, Flora, and Ethnoecology of the Idaho National Engineering Laboratory, ESRF-O05
Please review and supplement the information in the table for its accuracy, particularly a
relates to the Shoshone-Bannock Tribes. We are currently considering the appropriate level
detail, and format of the information for the Final Environmental Impact Statement. 
To meet production schedules, we need your comments by January 17, 1995. If you have 
questions or need additional information, please call Roger Twitchell, our ecological spec
at (208) 526-0776. 
                                     Sincerely,     
                                     Tom Wichmann, Manager 
                                     EIS Project Office 
Enclosure 
 
THE SHOSHONE-BANNOCK TRIBES 
Fort Hill Indian Reservation                                        Cultural Resource Coor
Phone (208) 238-3706                                                  Anthropologist 
Fax   (208)237-0797                                                       P.O. Box 306 
                                                                       Fort Hall, Idaho 83
                                   January 18, 1995 
Mr. Roger L. Twitchell 
NEPA Compliance Officer 
U.S. Department of Energy 
850 Energy Drive, MS--1216 
Idaho Falls, Idaho 834O1-1563 
RE: Vegetation, flora, and Ethnoecology of the INEL, ESRF-005 (Anderson, JE., et.  l., 199
Dear Roger, 
The Tribes' recieved the several pages of tables of the botanical study done by Idaho Stat
University on the INEL. Please thank Mr. Wichmann for his immediate attention to gathering
information we requested. 
I have reviewed the enclosed documents and I also spoke with one of the researchers about 
content of the tables. I believe the information provided is accurate in the sense of scie
analysis and referencing previous anthropological work I noted that the authors didn't com
the category of Shoshone-Bannock terms and uses, I further believe that additional work be
the researchers and the Tribes' can compliment a completed document and be a major benefit
both our interests. 
In summary, the document as written is acceptable for EIS purposes. Additionally, the Trib
and DOE may went to make plans.in cotnp[cting the omitted portions of the study document. 
there are any questions or concerns, feel free to contact me (238-3706) at your convenienc
Sincerely, 
Diana K. Yupe 
Cultural Resource Coordinator 
 



Department of Energy 
                         Idaho Operations Office 
                           850 Energy Drive 
                       Idaho Falls, Idaho 83401-1563 
                             January 25, 1995  
Ms. Jeanette Wolfley, Esquire 
Counsel, The Shoshone-Bannock Tribes 
P.0. Box 3O6 
Fort Hall, ID 83202 
SUBJECT:    Comments on the Department of Energy Programmatic Spent Nuclear Fuel 
            Management and Idaho National Engineering Laboratory Environmental 
            Restoration and Waste Management Draft Environmental Impact Statement 
            (OPE-EIS-95.029) 
Dear Ms. Wolfley: 
Thank you very much for your participation in the meeting held on December 29, 1994 at you
office in Fort Hall. The Department of Energy requested this consultation with Tribal Coun
with the goal of resolving, if possible, the Tribes' comments on the legal aspects ofthe S
INEL ER&WM Draft EIS. I appreciate your discussions with me on these matters, as well as 
the Tribes' legal system, and the Tribes' viewpoint on its relationship with the INEL. The
of our meeting should enhance the quality of the information presented to the DOE decision
makers in the Final EIS. 
The purpose of this follow-up letter is to summarize what we discussed during our meeting.
Please review the enclosed draft meeting notes for accuracy. If these notes are acceptable
please sign them indicating your agreement, and return the original to me. If I have misst
our discussion, or otherwise left out pertinent points, or made any other errors, please l
know as soon as possible, and I will make corrections. 
Thank you again for your participation in this process. 
                                   Sincerely, 
                                   Denise  Glore 
                                   Counsel 
 
Department of Energy 
                           Idaho Operations Office 
                              850 Energy Drive 
                       Idaho Falls, Idaho 83401-1563 
                               February 2, 1995 
Mr. Curtis Williams 
Transportation Manager, The Shoshone-Bannock Tribes 
P.0. Box 306 
Fort Hall, Idaho 83202 
SUBJECT:    Documents Irom Union Pacitic (OPE-EIS-95-049) 
Dear Mr. Williams: 
Enclosed is a copy ofthe subject reply for your information and use. The Project Office pr
these documents as an element of after-actions from our recent consultation with the Shosh
Bannock Tribes. Thank you very much for your participation in the meeting held on 
December 2, 1994, at the Business Council Chambers at Fort Hall. The Department of Energy
requested this consultation with the goal of resolving, if possible, the Tribes' Comments 
Spent Nuclear Fuel (SNF) Management and Idaho National Engineering Laboratory 
Environmental Restoration and Waste Management Draft EIS. 
Thank you again for your participation in this process. Questions regarding the documents 
be directed to Mark Howard, (208) 5234164. 
                                    Sincerely, 
                                    Tom Wichmann, Manager 
                                    EIS Project Office 
Enclosures 
cc w/enc: J. Wolfley, Shoshone-Bannock Tribes 
          B.Hayball,  Shoshone-Bannock Tribes 
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APPENDIX C 

        INFORMATION SUPPORTING THE ALTERNATIVES 
                     C-1  INTRODUCTION 
      This appendix provides data and environmental information about the Idaho National E
Laboratory (INEL) site and surrounding area, related to projects that are being completed,
considered, to implement the four spent nuclear fuel management, environmental restoration
management alternatives shown in the box to the right.  Chapter 3 of Volume 2 of this Envi
Statement (EIS) describes these alternatives in 
detail.   
  
      The appendix presents two types of 
projects: 
      1. Planned or ongoing projects whose 
         National Environmental Policy Act 
         (NEPA) documentation was proposed 
         to be completed before the Record of 
         Decision for this EIS is issued. 
          
      2. Foreseeable proposed projects whose 
         detailed design or planning will not 
         begin until the Department of Energy 
         (DOE) has determined that the 
         requirements of the NEPA process for 
         the project have been completed. 



------------------------------------------------------------------------------------------
                               SNF and INEL EIS ALTERNATIVES               
A (no action) 
             
                Complete all near-term actions identified and continue operating most exis
            facilities. Serves as benchmark for comparing potential effects from the other
            three alternatives. 
B (Ten-Year Plan) 
            Complete identified projects and initiate new projects to enhance cleanup, 
            manange the Idaho National Engineering Laboratory waste streams and spent  
           nuclear fuel, prepare waste for final disposal, and develop technologies  
            for spent nuclear fuel ultimate disposition. 
C (Minimum Treatment, Storage, and Disposal)  
  
            Minimize treatment, storage, and disposal functions at the INEL to the  
            extent possible (including receipt of spent nuclear fuel).  
            Conduct minimum cleanup and decontamination adn decommissioning  
            prescribed by regulation. Transfer spent nuclear fuel and waste  
            from environmental restoration activities to another site. 
D (Maximum Treatment, Storage, and Disposal) 
            Maximize treatment, storage, and disposal functions at the Idaho National  
            Engineering Laboratory to accomodate waste and spent nuclear fuel from 
            DOE facilities. Conduct maximum cleanup and decontamination and decommissionin
------------------------------------------------------------------------------------------
      An objective of this appendix is to provide 
sufficient analysis for twelve foreseeable projects to 
allow timely deployment if needed for the project.  
DOE would evaluate the remaining 25 foreseeable 
projects on a case-by-case basis to determine if any additional  
NEPA or further evaluation is needed before 
implementing the project.  The twelve projects are as follows: 
Project                                                 Alternative  
Expended Core Facility Dry Cell Project                 B, D  
Increased Rack Capacity for CPP-666                     B, D  
Dry Fuel Storage Facility; Fuel Receiving,              B, C, D  
Canning/Characterization, and Shipping 
Fort St. Vrain Spent Nuclear Fuel Receipt and Storage   B, D  
Tank Farm Heel Removal Project                          B, C, D  
High-Level Tank Farm New Tanks                          C, D  
Shipping/Transfer Station                               C  
Waste Experimental Reduction Facility Incineration      B, D  
Nonincinerable Mixed Waste Treatment                    B, D  
Sodium Processing Project                               B, D  
Gravel Pit Expansions                                   B, D  
Calcine Transfer Project                                B, D 
      Figure C-1-1 shows the locations of all 49 projects.  Most of these projects are wit
industrial areas on the INEL site corresponding to the numbered areas shown on the figure.
correspond to the numbered Waste Area Groups used to facilitate environmental remediation 
INEL site.  Throughout this appendix these areas are called major facility areas. 
 
Figure C-1-1.  The Idaho National Engineering Laboratory location of projects associated w
      Table C-1-1 lists the twelve projects called "ongoing projects."  Because their NEPA
was proposed to be completed before the Record of Decision for this EIS, they are included
(No Action) and other applicable alternatives.  Their descriptions are presented in Sectio
appendix in the order listed in the table.  The list of twelve includes three remediation-
NEPA review was well advanced before the decision of June 1994 for DOE to institute a poli
duplication by using the Comprehensive Environmental Response, Compensation, and Liability
(CERCLA) process for review of actions to be taken under CERCLA (DOE 1994a). 
      Foreseeable projects(a) are listed in Table C-3-1 at the beginning of Section C-3, w
generic environmental information applicable to these projects.  Summary descriptions of t
presented in Section C-4 in the order listed in the table.  
      The remaining introductory sections discuss the organization and content of the proj
(C-1.1) and generic assumptions (C-1.2). 
 



C-1.1 Organization of Project Summaries 

      Each project summary contains a narrative and a data sheet.  The narrative includes 
objective and a project description.  Foreseeable projects summaries include project-speci
(alternatives) where these differ from the EIS alternatives or are options within an EIS a
project data sheets provide project-specific data for both ongoing and foreseeable project
nuclear fuel, environmental restoration, and waste management activities.  These data shee
upon the applicable phases(s) of a project:  (a) projects with a construction and operatio
with an operations phase only, and (c) decontamination and decommissioning projects. 
---------------------------------------------------------------------------------- 
a. In response to public comments, the portion of this appendix dealing  
with these projects has been revised and expanded to consolidate environmental  
information found in other parts of this EIS and supporting documentation. 
---------------------------------------------------------------------------------- 
 
Table C-1-1.  Ongoing projects associated with programs and waste streams. 
Projects                                         Facility      Material/          Alternat
                                                 locationa     waste streama  
SPENT NUCLEAR FUEL PROJECTS  
 Test Area North Pool Fuel Transfer              TAN           SNF                A, B, D 
ENVIRONMENTAL RESTORATION-REMEDIATION PROJECTS  
 Remediation of Groundwater Contamination c      TAN           NA                 All  
 Pit 9 Retrievalc                                RWMC          NA                 All  
 Vadose Zone Remediation                         RWMC          NA                 All  
ENVIRONMENTAL RESTORATION-DECONTAMINATION AND DECOMMISSIONING PROJECTS (D&D)  
 Auxiliary Reactor Area (ARA)-II D&D             PBF/ARA       NA                 All  
 Boiling Water Reactor Experiment V D&Dd         EBR-I/BORAX   NA                 All  
WASTE MANAGEMENT PROJECTS  
 High-Level Tank Farm Replacement (upgrade phase)ICPP          HLW                All  
 Transuranic Storage Area Enclosure and Storage PRWMCct        TRU                All  
 Waste Characterization Facility                 RWMC          TRU                All  
 Waste Handling Facilityd                        ANL-W         LLW, MLLW,         All  
                                                               hazardous  
INFRASTRUCTURE PROJECTS  
 Health Physics Instrument Lab                   CFA           NA                 All  
 Radiological and Environmental Sciences         CFA           NA                 All  
 Laboratory Replacementd 
____________________  
a.  Acronym definition:  
 BORAX  Boiling Water Reactor Experiment  
 CFA    Central Facilities Area  
 EBR-I  Experimental Breeder Reactor I  
 ICPP   Idaho Chemical Processing Plant  
 LLW    low-level waste  
 HLW    high-level waste  
 MLLW   mixed low-level waste  
 NA     not applicable  
 PBF/ARA  Power Burst Facility/Auxiliary Reactor Area  
 RWMC   Radioactive Waste Management Complex  
 SNF    spent nuclear fuel  
 TAN    Test Area North  
 TRU    transuranic waste  
b.  Alternatives (See also box on page C-1-1 and discussion in Chapter 3, EIS Volume 2)  
 A -  No Action  
 B -  Ten-Year Plan  
 C -  Minimum Treatment, Storage, and Disposal  
 D -  Maximum Treatment, Storage, and Disposal  
c.  When DOE decided in June 1994 to institute a policy to avoid duplication by using the 
Compensation, and Liability Act (CERCLA) process for review of CERCLA actions (DOE 1994a),
appendix, was an Interim Action being implemented under the INEL Federal Facility Agreemen
Record of Decision would be signed for the Final Action.  
d.  National Environmental Policy Act documentation for these projects is essentially comp
may not be approved before June 1, 1995.   
[table at end of file] A generic data sheet is shown in Figure C-1-2, and a guide to  



the types of data on the sheet is given in Table C-1-2.  The data sheets provide the basis
for the analyses of the impacts for the following environmental attributes:  
      - Geology and soil (acres disturbed) 
      - Water resources 
      - Wildlife and habitat 
      - Historic, archaeological, or cultural resources 
      - Air resources 
      - Human health 
      - Transportation 
      - Waste management 
      - Socioeconomic conditions. 
                                 
      The project summaries for foreseeable projects include a table that summarizes the p
impacts of the proposed action on selected conditions within these environmental attribute
 

C-1.2 Generic Assumptions  

      The general assumptions used for analysis purposes that are applicable to several or
listed in the section.  Project-specific assumptions are given in individual project descr
that form the basis for all the project analyses are as follows: 
      1. INEL construction projects scheduled for completion by June 1, 1995, are included
         baseline against which the impacts of the proposed alternatives are analyzed(a). 
         were assumed to have their NEPA documentation completed by that time. 
          
      2. The time frame for the SNF and INEL EIS is the 10 years from June 1, 1995, to Jun
         Ultimate shutdown and decontamination and decommissioning (life cycle) impacts fo
         projects are qualitatively assessed if they occur beyond the time frame analyzed 
         Figure C-1-2.  Generic project data sheet (refer to Table C-2 for guide to inform
------------------------------------------------------------------------------------- 
a. These projects are not described in this appendix (see EIS section 2.2.4). 
------------------------------------------------------------------------------------- 
 
Table C-1-2.  Guide to project data sheet. 
Data box          Parameter name                Explanation  
identification  
(Refer to Figure C-1-  
2) 
  
                                   GENERIC INFORMATION  
(1)               Description/Function          Project title  
(2)               Waste Area Group (WAG)        Indicates which INEL grouping is used to f
                                                environmental remediation efforts.  Within
                                                "units" (facilities or areas) designated a
                                                WAGs are identified on Figure C-1-1 by WAG
                                                follows:  
                                                  
                                                WAG 1    Test Area North (TAN)  
                                                WAG 2    Test Reactor Area (TRA)  
                                                WAG 3    Idaho Chemical Processing Plant (
                                                WAG 4    Central Facilities Area (CFA)  
                                                WAG 5    Power Burst Facility (PBF)/Auxili
                                                         (ARA)  
                                                WAG 6    Experimental Breeder Reactor  I  
                                                WAG 7    Radioactive Waste Management Comp
                                                WAG 8    Naval Reactors Facility (NRF)  
                                                WAG 9    Argonne National Laboratory-West 
                                                WAG 10  Miscellaneous surface sites and li
                                                        throughout the INEL that are not i
                                                        WAGs  
(3)               EIS alternative               Indicates which SNF and INEL EIS alternati
                                                project:  
                                                  
                                                Alternative A  No Action  



                                                Alternative B  Ten-Year Plan  
                                                Alternative C  Minimum Treatment, Storage,
                                                Alternative D  Maximum Treatment, Storage,
(4)               Spent nuclear fuel or waste   Indicates the type of project: spent nucle
                  stream                        program (waste streams), environmental res
                                                Acronyms used are as follows:  
                                                  
                                                SNF spent nuclear fuel  
                                                HLW high-level waste  
                                                TRU transuranic waste [includes alpha-low-
                                                    LLW)]  
                                                LLW low-level waste  
                                                MLLW    mixed low-level waste  
                                                GTCC    greater-than-Class-C waste  
                                                HW hazardous waste  
                                                ER environmental restoration  
                                                Infra.  infrastructure  
(5)               Action type                   Provides the major objective of the projec
                                                New - construction of a new facility  
                                                D&D - D&D of an existing facility  
                                                Expand - expand a facility or process  
                                                Modify - modify a facility or process  
                                                Operation - operation of an existing capab
(6)               Structure type                Indicates the type of structure to be cons
                                                D&D projects, lists the facilities that wo
                                                structure size (square meters), and identi
(7)               Location                      Indentifies the physical location of the p
                                                INEL facilities  
CONSTRUCTION OR DECONTAMINATION AND DECOMMISSIONING (D&D) INFORMATION:  The D&D sheet  
is basically the same as the construction data sheet but does not include an operations se
(8)               Preconstruction (Pre-D&D)     Indicates project costs prior to construct
                  costs                           
                                                  
                  Construction (D&D) costs      Indicates project costs associated with co
                                                  
                  Schedule dates                Provides schedule dates in calendar year f
(9)               Number of workers             Projects the number of workers that would 
                                                or D&D  
(10)              Heavy equipment               Defines equipment that would be used durin
                                                and estimates heavy equipment traffic volu
                                                construction or D&D site  
(11)              Acres disturbed               Provides description of land use, by ident
                                                disturbed and revegetated areas (acres)  
(12)              Air emissions                 References Technical Support Document for 
                                                et al 1995) for project-specific air emiss
                                                D&D  
(13)              Effluents                     Identifies the type and lists amounts (lit
                                                be generated during construction or D&D  
(14)              Solid wastes                  Identifies the type and lists amounts (cub
                                                would be generated during the construction
(15)              Hazardous/toxic chemicals     Lists the types and lists amounts (invento
                                                toxic chemicals that could be present at t
(16)              Cultural resource effects     Identifies issues that would relate to cul
                                                preservation of the construction or D&D si
(17)              Pits and ponding created      Indicates if a new pit or pond would be us
                                                D&D and lists area(s) (square meters)  
(18)              Water usage                   Projects the total amount of water (liters
                                                construction or D&D  
(19)              Energy requirements           Projects the amount of electricity (megawa
                                                fuels (liters) that would be needed during
(20)              Night lights                  Indicates if night lights would be used du
(21)              Generators                    Indicates if a generator would be required
                                                and whether day or night use would be indi
OPERATIONAL INFORMATION  
(22)              Operation costs               Projects the operating cost of a project f



                                                  
                  Schedule                      Provides start and end operation dates  
(23)              Number of workers             Projects the number of workers (new and ex
                                                required for operations   
(24)              Heavy equipment               Defines equipment that would be used durin
                                                heavy equipment traffic volumes (trips) to
(25)              Air emissions                 References operations air emission analyse
                                                amount of air emissions to the environment
(26)              Effluents                     Identifies the types and lists amounts (li
                                                that would be generated during operations 
(27)              Solid wastes                  Identifies the types and lists amounts (cu
                                                waste that would be generated during opera
(28)              Hazardous/toxic chemicals     Identifies the types and lists amounts (in
                                                and toxic chemicals that would be present 
(29)              Pits and ponding used:        Indicates if a pit or pond would be used d
                                                area(s) (square meters)  
(30)              Water usage                   Projects the amount of water (liters per y
                                                operations  
(31)              Energy requirements           Projects the amount of electricity (megawa
                                                fuels (liters per year) that would be need
(32)              Night lights                  Indicates if new night lights would be use
(33)              Generators                    Indicates if a new generator would be requ
                                                whether it would be used day or night 
      3. INEL industrial wastes are not analyzed as a separate waste stream.  The volume o
         small considering the size of the INEL, and recycling and waste reduction are red
         quantities.  Incremental changes to this waste stream are addressed in the infras
         summary section (Section 4.9) and in the evaluation of the Industrial/Commercial 
         Expansion project (Section 4.9.2), which would be sized to accommodate all of thi
          
      4. The following references were used for waste stream values: 
          
      Spent nuclear fuel or waste stream            Reference  
      Spent nuclear fuel                            Heiselmann (1995)  
      Transuranic, low level, and mixed low level   Morton and Hendrickson (1995)  
      High level                                    Freund (1995) 
      5. Project schedules in the data sheets for each project are for analysis purposes o
          
      6. The following general assumptions relate to the transportation of spent nuclear f
         on and off the INEL site: 
          
        -   The number of shipments associated with each project is based on the volume of
            will be transported to and/or from each facility and the capacity of the trans
            The method of determining the number of shipments is consistent with that used
            environmental impacts section on transportation  (Section 5.11) of the EIS. 
             
        -   Shipments within major facility areas (for example, from CPP-603 to CPP-666 at
            Chemical Processing Plant) are not analyzed.   
             
        -   High-level wastes are stored at the INEL, but shipments of high-level wastes a
            within the timeframe of this EIS. 
             
        -   Offsite shipments are allocated to those foreseeable projects (summarized in S
            that are required to manage the spent nuclear fuel or waste in those shipments
            example, naval spent nuclear fuel shipments are allocated to the Increased Rac
            CPP-666 project, described in Section C-4.1.2.)  Specific assumptions are iden
            footnotes of the impact table for the applicable foreseeable project. 
             
        -   All onsite shipments would be made by truck.  All offsite shipments were assum
            by truck; some offsite shipments may be by rail, which would result in a lower
            shipments.   
             
    
    
    
    



    
 

C-2 ONGOING PROJECTS-DESCRIPTIONS  

Ongoing projects as identified in Table C-1-1 in Section C-1 are described in this section
 

C-2.1 TEST AREA NORTH POOL FUEL TRANSFER 

PROJECT NAME:  Test Area North Pool Fuel Transfer  
This project is proposed to be evaluated, approved, and in process as of June 1, 1995 (DOE
included in EIS Alternatives A (No Action), B (Ten-Year Plan), and D (Maximum Treatment, S
Disposal). 
GENERAL PROJECT OBJECTIVE:  The proposed general objectives of the Test Area North Pool Fu
Transfer Project are (a) to provide a low-cost, environmentally sound alternative to subme
Three Mile Island, Loss-of-Fluid-Test, and commercial spent fuels in the Test Area North H
pool and (b) to ensure compliance with applicable codes and regulations regarding interim 
nuclear fuel. 
PROJECT DESCRIPTION:  The Test Area North Hot Shop storage pool contains greater than 7.5 
curies of spent fuel and fuel debris consisting primarily of 343 canisters of core debris 
Island reactor accident.  The storage pool also contains fuel and fuel remnants from the L
facility tests and U.S. Government-owned commercial fuel rods and assemblies.   
DOE proposes to remove all of these materials from the storage pool and place them in suit
storage. 
The Three Mile Island fuel canisters must be dewatered or dewatered and dried before placi
storage casks to prevent canister corrosion.  The dryer system is located inside the TAN-6
canisters would be individually transferred to the dryer system using the existing Three M
grapple and overhead crane.  The water would then be removed from the canisters by purging
hot (300oF) nitrogen and heating the exterior with heating blankets.  This nitrogen would 
existing liquid nitrogen storage system and filtered and vented through the existing Hot S
after passing through the canister.  Four canisters would be dried at a time. 
When seven canisters are ready, they would be loaded into the NRC-certified 125B shipping 
to Test Area North or Idaho Chemical Processing Plant for storage. 
At the Idaho Chemical Processing Plant, the shipping cask would be upended and the caniste
a new storage facility via a shielded transfer cask for safe interim storage.  The Alterna
Facility would be an aboveground concrete monolith with individual storage vault positions
The concrete monolith would provide for seismic stability, shielding, and monitoring of mo
conditions.  The individual vaults would be cylindrical in section and would be sealed to 
Provisions for monitoring the interior of the individual vaults would be provided.  The ca
retrievable for future transfer or maintenance activities. 
The Loss-of-Fluid-Test and commercial fuel would be removed from the water, washed to remo
contamination, and suspended in the Hot Shop to dry.  These fuels would be stored dry at t
Processing Plant or at Test Area North in unvented storage containers. 
Approximately 3 million liters (780,000 gallons) of water would remain in the storage pool
removal of the spent fuel and fuel debris.  Spectroanalysis of the pool water conducted in
identified a total radionuclide concentration of approximately 3 curies in the pool.  The 
level waste, approximately 485 cubic meters (635 cubic yards) consisting of Three Mile Isl
storage hardware and metals, would be removed from the pool and transferred to the Radioac
Management Complex after the fuel and fuel debris have been removed.  The pool water would
demineralization, filtration, and ion-exchange until it meets the criteria for discharge t
impoundment.  The water would then be discharged to a surface impoundment area.  The pool 
empty of material and water and would be dispositioned in a separate project. 
 

C-2.2 REMEDIATION OF GROUNDWATER CONTAMINATION  

Figure. Project Data Sheet-North Pool Fuel Transfer.  
PROJECT NAME:  Remediation of Groundwater Contamination   
This project is proposed to be evaluated and approved as of June 1, 1995 and in process in
included in EIS Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment, Stora
Disposal), and D (Maximum Treatment, Storage, and Disposal). 



GENERAL PROJECT OBJECTIVE:  The proposed general project objective of the Remediation of 
Groundwater Contamination Project is to reduce contamination in the vicinity of an injecti
located in the Test Area North Technical Support Facility.  
PROJECT DESCRIPTION:  The first phase of the Remediation of Groundwater Contamination Proj
Interim Action being implemented under the INEL Federal Facility Agreement and Consent Ord
Interim Action is already in process in accordance with a Comprehensive Environmental Rest
Compensation Liability Act Record of Decision signed by the Department of Energy Idaho Ope
(DOE-ID), the Idaho Department of Health and Welfare, and the U.S. Environmental Protectio
(Region 10).  A second Record of Decision for the Final Action will implement the second p
remainder of the project. 
This project would reduce the concentrations of trichloroethylene, tetrachloroethylene, di
strontium-90, and other contaminants in the groundwater surrounding the TSF-05 injection w
Technical Support Facility.  This well was used from 1955 until 1972 to dispose of Test Ar
wastes into the Snake River Plain Aquifer.  On at least one occasion, concentrated evapora
the processing of low-level radioactive and process wastes were disposed of through inject
The liquid wastes injected through the well included organic, inorganic, and low-level rad
that were added to industrial and sanitary wastewater.   
Contaminants have been found in the aquifer down to 122 meters (400 feet) below the ground
contaminant plume is estimated to have spread up to 2.5 kilometers (1.5 miles) in the dire
groundwater flow and continues to grow.  The injection well (TSF-05) has been identified a
these contaminants, and the highest concentration of groundwater contaminants is found nea
well.  These levels drop rapidly as the distance from the well increases.   
The first-phase or Interim Action plan calls for extraction of groundwater with a pump pla
TSF-05 well casing, removal of contaminants from the groundwater in a treatment facility, 
the cleaned water to a surface impoundment.  The Interim Action treatment facility include
multimedia sand filter, carbon off-gas treatment, and an ion-exchange system.  Groundwater
extracted from two new monitoring wells, TAN-25 and TAN-26, if it is determined that their
improve the efficiency of the remediation effort or if more water is needed to operate the
Additional groundwater could be obtained by pumping existing Test Area North and United St
Geological Survey (USGS) wells, including USGS-24 and TAN-18.    
If additional water needs to be added to meet treatment system requirements, extracted gro
stored awaiting treatment in a 75,700-liter (20,000-gallon) surge tank.  The first step of
processing through an air stripper unit.  Air discharge from the air stripper unit is filt
activated carbon to capture volatile organic compounds removed from the groundwater.  The 
then filtered through a multimedia sand filter to remove any solids or sediments.  As a po
groundwater is processed through an ion-exchange column to remove radionuclides.  Finally,
groundwater is discharged to the Test Area North disposal pond (TSF-07). 
Wastes generated during the treatment of contaminated groundwater include spent carbon, io
resins, and filter sediment.  Each of these solid wastes is disposed of in approved dispos
treatment site includes a contaminated waste storage area for the storage of processing wa
classified as hazardous, low-level radioactive, or mixed low-level radioactive wastes. 
The Final Action or second phase to further remediate the contaminant plume will follow th
Information and analytical data gathered during the Interim Action on contaminant concentr
pumping will be used in designing the Final Action.  The Final Action could modify/expand 
Action, resulting in significant changes to scope, cost, and schedule. 
 

C-2.3 PIT 9 RETRIEVAL (Interim Action) 

 
 
Figure. Project Data Sheet-Remediation of groundwater contamination.  
PROJECT NAME:  Pit 9 Retrieval (Interim Action)   
This project has been previously evaluated (DOE 1993a) and approved with a finding of No S
Impact (issued September 29, 1993).  It is expected to be operable as of August 1996. 
GENERAL PROJECT OBJECTIVE:  The proposed general objectives of this Pit 9 Interim Action a
reduce the potential for exposure of workers, the public, and the environment to contamina
9; to expedite the overall cleanup of the Radioactive Waste Management Complex at the Idah
Engineering Laboratory; and to reduce the potential for migration of Pit 9 wastes to the S
Aquifer.  
PROJECT DESCRIPTION:  The Pit 9 Retrieval Project is an Interim Action initiated under the
Federal Facility Agreement and Consent Order.  This Pit 9 Interim Action would excavate an
contaminated with radioactive and hazardous substances disposed of at Pit 9 of the Subsurf
of the Radioactive Waste Management Complex.  Included in the project would be the design,



and operation of a double-containment retrieval enclosure, treatment facilities, waste sto
office facility for project personnel. 
Pit 9 is approximately 5 meters (17 feet) deep, 39 meters (127 feet) wide, and 116 meters 
Materials disposed in Pit 9 include sludges, graphite, combustibles, plastics, wood, metal
Radioactive contaminants include plutonium and americium.  Organic hazardous contaminants 
trichloroethylene and carbon tetrachloride. 
Proof-of-process testing for the proposed remediation technologies was completed in Decemb
construction of the facilities began.  A limited production test will be performed with th
before full-scale remediation would begin.  Key elements of the proof-of-process testing a
production test would include showing that the primary steps of the remedial process would
integrated system, proving that material cleaned during processing meets the treatment sta
returned to the pit, and demonstrating that the final waste material could be safely stabi
disposal and/or storage criteria. 
The approach approved in the Comprehensive Environmental Response, Compensation, and Liabi
Interim Action Record of Decision would require that waste and contaminated materials requ
be removed from Pit 9 using remotely operated excavators.  After sorting and characterizin
placed into a treatment unit.  Treatment could include physical separation, chemical extra
stabilization processes.  Physical separation technologies would be used to separate mixtu
concentrate the contaminants before further treatment.  The physical separation treatment 
mechanical methods, such as wet or dry screening, flotation, gravity concentration, sedime
filtration.  Chemical extraction is the treatment technology selected to remove contaminan
sludges.  A final stabilization process would add solidifying agents or use thermal techno
concentrated waste contaminants to an unleachable form. 
After treatment, concentrated waste contaminants would be placed in drums.  These drummed 
then be placed into storage at the Radioactive Waste Management Complex Transuranic Storag
such drummed wastes would remain in storage until they were sent offsite for disposal at a
facility. 
Cleaned soils and waste materials meeting standards would be returned to the Pit 9 excavat
disposal.  Any waste being returned to the pit would be required to meet an average concen
transuranic isotopes of less than 10 nanocuries per gram and to meet all other applicable 
requirements, including land disposal restrictions under the Resource Conservation and Rec
land disposal restrictions would be met for these wastes through delisting (that is, they 
demonstrated to be nonhazardous).  Nonhazardous wastes are not subject to Subtitle C hazar
disposal and site closure requirements of the Resource Conservation and Recovery Act.  Aft
operations were completed, Pit 9 would be closed in accordance with applicable requirement
Subpart D of the Resource Conservation and Recovery Act and State of Idaho solid waste dis
requirements. 
The treatment facility would be designed to treat 1,800 cubic meters (2,400 cubic yards) p
200 cubic meters (260 cubic yards) per year would be concentrated waste contaminants that 
retained for disposal.  The remaining cleaned soils, 1,600 cubic meters (2,100 cubic yards
returned to Pit 9 for disposal.  All waste generated by the operation of the facility woul
stream and treated with the recovered wastes. 
 

C-2.4 VADOSE ZONE REMEDIATION 

Figure. Project Data Sheet-Pit 9 Retrieval (Interim Action).  
PROJECT NAME:  Vadose Zone Remediation 
This project is proposed to be evaluated, approved, and in process as of June 1, 1995.  It
Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment, Storage, and Disposal
(Maximum Treatment, Storage, and Disposal). 
GENERAL PROJECT OBJECTIVE:  The proposed general objective of the Remediation of Organic 
Contamination of the Vadose Zone Project is to prevent organic contaminant migration to th
Plain Aquifer that underlies the Idaho National Engineering Laboratory (INEL) in groundwat
concentrations exceeding acceptable risk levels and/or Federal and State maximum contamina
PROJECT DESCRIPTION:  The Remediation of Organic Contamination of the Vadose Zone project 
remove volatile organic contamination found in the unsaturated hydrogeologic zone (vadose 
the Subsurface Disposal Area of the Radioactive Waste Management Complex at the INEL by re
treating vapors of volatile organic contaminants from soils and underlying rock.  Cleanup 
established as vadose zone contaminant concentrations that would not result in groundwater
concentrations exceeding maximum contaminant levels or resulting in unacceptable risks to 
groundwater users.   
Organic contaminant concentrations have been detected in soil vapor, surficial soils, and 
the Subsurface Disposal Area in concentrations ranging from 1 part per million to 2800 par



The primary contaminants of concern are carbon tetrachloride, trichloroethylene, tetrachlo
1,1,1-trichloroethane.  Most of these contaminants were transported to the INEL for dispos
solidified lubricants, solvents, used oils, and degreasing agents.  A small quantity of co
reached the Snake River Plain Aquifer in concentrations that are lower than Federal and St
water standards.  The Snake River Plain Aquifer has been designated as a sole-source aquif
Environmental Protection Agency.  
Vapor vacuum extraction has been chosen as the remediation technology to be used to remove
from the vadose zone.  In implementing this technology, extracted vapors would be treated 
surface with catalytic oxidation.  This program would use the existing vapor vacuum extrac
several additional extraction wells that would be located in areas of the Subsurface Dispo
have significant levels of organic vapors in the vadose zone. 
The complexities of the subsurface environment and uncertainty associated with modeling co
response to extraction make it difficult to predict how many wells would eventually be req
period of time they would need to operate to achieve cleanup goals.  Up to three phases of
could be implemented over six years.  The first phase of the project would include the ins
additional extraction wells, vapor treatment units, and vapor monitoring wells.  If determ
subsequent phases may include more vapor extraction wells, monitoring wells and vapor trea
maximum number of vapor extraction wells and accompanying vapor treatment units would be 1
Each vapor extraction well would be linked to a catalytic oxidation unit or equivalent vap
capable of maintaining an airflow that would range between 125 and 150 cubic feet per minu
treatment wastes would result from use of this treatment system. 
Long-term groundwater and soil vapor monitoring would be performed to confirm the ability 
vacuum extraction system to prevent contaminants from migrating to the Snake River Plain A
that would result in unacceptable groundwater contaminant concentrations.  Monitoring of s
groundwater would continue after remediation is complete to verify that organic contaminan
in the vadose zone remain below acceptable levels. 
 

C-2.5 AUXILIARY REACTOR AREA (ARA)-II 

Figure. Project Data Sheet-Vadose Zone Remediation.  
  
 DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME:  Auxiliary Reactor Area (ARA)-II Decontamination and Decommissioning 
This project has been previously evaluated (DOE 1993b) and approved with a finding of No S
Impact (issued September 29, 1993).  It is expected to be in process as of June 1, 1995. 
GENERAL PROJECT OBJECTIVE:  The proposed general objectives of the Auxiliary Reactor Area
(ARA)-II Decontamination and Decommissioning Project are to ensure that the identified fac
safe configuration, to determine and execute appropriate decontamination activities, and t
facilities that are surplus to DOE's future programmatic needs.  This project would reduce
radioactive exposure and eliminate the need for, and cost of, further surveillance and mai
sites. 
PROJECT DESCRIPTION:  This project would decontaminate and decommission the radiologically
contaminated buildings, structures, utilities, and other miscellaneous items at ARA-II at 
The Auxiliary Reactor Area is composed of ARA-I, -II, -III, and -IV.  ARA-II was the site 
Low-Power Reactor No. 1 (SL-1).  An accident occurred at SL-1 in 1961 that resulted in thr
Following the accident, the SL-1 building was disassembled and buried 0.8 kilometer (0.5 m
ARA-II facility boundary, and the reactor was buried at the Radioactive Waste Management C
Remaining support buildings at ARA-II were decontaminated and converted to laboratories an
shops.  During the 1980s, the use of these buildings was discontinued.  All buildings, str
at ARA-II would be demolished and removed and the site recontoured and reseeded. 
Contaminated building materials would be cut up to reduce bulk and packaged and transporte
Radioactive Waste Management Complex for disposal.  Conventional radiological decontaminat
such as surface wiping and scabbling (which is the mechanical or hydraulic removal of surf
used to decontaminate buildings, structures, and utilities.  During scabbling, effluent ai
through high-efficiency particulate air filters to minimize releases of particulate materi
At Auxiliary Reactor Area (ARA)-II, about 114 liters (30 gallons) of fuel oil remain in th
gallon) ARA-705 underground storage tank.  This oil may be contaminated and, therefore, cl
mixed waste.  If contaminated, it would be disposed of at the Waste Experimental Reduction
to the INEL Radioactive Mixed Waste Storage Facility for storage.  Fifty-five cubic meters
of contaminated asbestos has been removed from ARA-II and would be transported to the Radi
Management Complex. 
 



C-2.6 BOILING WATER REACTOR EXPERIMENT (BORAX)-V 

Figure. Project Data Sheet-Auxillary Reactor Area (ARA)-II Decontamination and Decommissio
  
 DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME:  Boiling Water Reactor Experiment (BORAX)-V Decontamination and 
Decommissioning 
This project is proposed to be evaluated, approved, and in process as of June 1, 1995.  Th
included in EIS Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment, Stora
Disposal), and D (Maximum Treatment, Storage, and Disposal). 
GENERAL PROJECT OBJECTIVE:  The proposed general objectives of the Boiling Water Reactor 
Experiment (BORAX)-V Decontamination and Decommissioning Project are to remove the BORAX-V
facility from the list of surplus facilities, remove or stabilize potential sources of con
eliminate or significantly reduce the requirement of future surveillance and maintenance o
PROJECT DESCRIPTION:  This project would decontaminate and decommission the remaining BORA
facility by one of two alternatives: 
      1. Dismantlement would restore the BORAX-V site at the Idaho National Engineering La
         to its natural condition.  Dismantling would involve the removal of the BORAX-V a
         BORAX-II/III/IV reactor vessels and removal of remaining facility systems (includ
         and associated structural material) from the basements.  After removal of the rea
         piping, and equipment, the walls of the reactor building and adjacent areas would
         decontaminated to acceptable release limits.  The reactor building foundation wou
         demolished to a minimum of six feet below grade.  The site would then be backfill
         resemble existing contours in the area, and revegetated. 
          
      2. Entombment would involve limited removal of wastes followed by backfilling the re
         vessels and building and installing a concrete cap.  Because this action would no
         excavation, cultural resources would not be impacted, airborne pollutant emission
         minimal, industrial hazards to workers would be reduced, and residual contaminati
         radiation fields would remain in place under concrete containment.  
          
      Entombment would generate significantly less airborne pollutant emissions because mi
      excavation would be conducted.  Also, significantly less solid waste would be genera
      would consist of lead shielding, instruments containing mercury, and a small amount 
      material that would not be contaminated. 
       
 
Figure. Project Data Sheet-Boiling Water Reactor Experiment (BORAX)-V Decontamination and 
 

C-2.7 HIGH-LEVEL TANK FARM REPLACEMENT  

                     (UPGRADE PHASE) 
PROJECT NAME:  High-Level Tank Farm Replacement (Upgrade Phase) 
This project has been previously evaluated (DOE 1993c) and approved with a finding of No S
Impact (issued June 1993).  It is expected to be in process as of June 1, 1995. 
GENERAL PROJECT OBJECTIVE:  The proposed general objective of this project is to design, c
and start up modifications to the existing Idaho Chemical Processing Plant high-level wast
ancillary systems.  These modifications would (a) provide compliance with the Notice of No
Consent Order, (b) provide compliance with the Notice of Violation Consent Order, and (c) 
maintenance and as-low-as-reasonably-achievable issues.  The Notice of Noncompliance Conse
compliance date is December 31, 1995; the Notice of Violation Consent Order compliance dat
31, 1996. 
PROJECT DESCRIPTION:  Design for this project has been completed.  The construction contra
awarded June 1993; construction is in progress. 
All valve boxes, transfer piping, and pressure/vacuum relief piping being upgraded by this
Idaho Chemical Processing Plant tank farm systems that must remain in service through at l
use" dates (March 2009 for five tanks; June 2015 for six tanks) established in the Consent
eleven existing high-level waste storage tanks.  Some transfer lines and valves would rema
service if new replacement tanks are constructed.   
Detailed upgrade requirements and actions are the following: 
      1. Two valve boxes (B2 and B3) require secondary containment improvement.  Secondary
         containment piping is being installed. 



          
      2. Five valve boxes (C28, C29, C30, C31, C38) require a second form of leak detectio
         Conductivity probes are being installed. 
          
      3. Twenty-five valve boxes require replacement valves because of as-low-as-reasonabl
         achievable and other maintenance considerations.  The existing valves have exceed
         useful life, have become highly failure prone, and are no longer supported by the
         New top loading ball valves, with remote maintenance capability, are being instal
          
      4. Six valve boxes (A6, B2, B3, B4, B5, B9) must have their tops raised to grade to 
         the new valve systems and to allow the secondary containment improvements in boxe
         B3. 
          
      5. The tile-encased pipe from Building CPP-641 to valve box C-29 must be replaced be
         incompatibility of the secondary containment.  A new double-encased, stainless st
         pipe is being installed. 
          
      6. Tile-encased pipes at Building CPP-604 must be replaced because of incompatibilit
         secondary containment.  This action would be accomplished by providing a new valv
         and the associated double encased stainless steel replacement piping.  Five exist
         are being demolished. 
          
      7. The pressure/vacuum relief pipe from all eleven tanks must be replaced to resolve
         safety and as-low-as-reasonably-achievable considerations.  The existing pipe is 
         and physically deteriorated.  New stainless steel pipe is being installed. 
         
 
Figure. Project Data Sheet-High-Level Tank Farm Replacement (Upgrade Phase).   
 

C-2.8 TRANSURANIC STORAGE AREA ENCLOSURE 

                  AND STORAGE PROJECT 
PROJECT NAME:  Transuranic Storage Area Enclosure and Storage Project 
This project has been previously evaluated (DOE 1992) and approved with a finding of No Si
Impact (issued May 18, 1992).  It is expected to be in process as of June 1, 1995. 
GENERAL PROJECT OBJECTIVE:  The proposed general objective of this project is to construct
to retrieve and re-store transuranic waste to allow compliance with Resource Conservation 
storage requirements and the Idaho National Engineering Laboratory's Part B Resource Conse
Recovery Act Permit. 
PROJECT DESCRIPTION:  This project would provide for the retrieval and re-storage of Trans
Storage Area waste by constructing and operating the Retrieval Enclosure, Waste Storage Fa
facilities, and associated upgrades to utilities.  Transuranic Storage Area waste is locat
Waste Management Complex. 
This project summary describes both the Transuranic Storage Area Enclosure Facility Projec
Facility Project.  The projects are described together because the Environmental Assessmen
activities and to facilitate documentation and review activities. 
Since 1970, Department of Energy defense-generated and other contact-handled transuranic w
placed in 20-year retrievable storage at the Transuranic Storage Area.  Presently, approxi
meters (85,000 cubic yards) of contact-handled transuranic waste is stored in drums and bo
stacked on three asphalt pads (Transuranic Storage Area Pads 1, 2, and R) and in two nearb
weather shield buildings at the Transuranic Storage Area.  Approximately 80 percent of the
pads and is covered with 1 to 1.5 meters (3 to 4 feet) of soil and/or with a fabric tarpau
percent of the waste is stored in two air support weather shield buildings. 
Approximately 95 percent of the waste stored at the Transuranic Storage Area is estimated 
contaminated with chemically hazardous substances regulated under the Resource Conservatio
Act, Toxic Substances Control Act, and the Idaho Hazardous Waste Management Act.  The exis
methods and configurations do not comply with these and other Federal and State requiremen
regulations. 
Because retrievable storage of Transuranic Storage Area waste began in 1970 at the Radioac
Management Complex, some of the waste containers have been stored for over 20 years.  It h
conservatively estimated, based on limited container integrity inspections and deteriorati
10 percent of the Transuranic Storage Area waste containers may be breached.  This possibi
waste containers presents the problem of potential radiological and hazardous chemical con



environment unless retrieval and re-storage occur and increases the need for an enclosure 
This project would provide capabilities to retrieve and re-store wastes in new permitted s
designed to meet requirements of the Resource Recovery Conservation Act/Toxic Substances C
Act/Idaho Hazardous Waste Management Act.  The design would incorporate the flexibility re
accommodate future modifications and adaptations for various waste forms and compositions 
Radioactive Waste Management Complex.  The facility and support equipment would have a min
design life of 25 years.  Wastes characterized and repackaged at the Waste Characterizatio
transferred to the Waste Storage Facility for permitted storage until the waste can be dis
geologic repository such as the Waste Isolation Pilot Plant, as low-level waste at another
until appropriate treatment can be performed. 
The Retrieval Enclosure would be a metal building that would enclose Transuranic Storage A
and R.  The Waste Storage Facility would consist of a series of individual pre-engineered 
The Waste Storage Facility would replace the current air support weather shield buildings 
Resource Conservation and Recovery Act-permitted storage facility providing a larger stora
support facilities would include an operations control building.  Utility upgrades to supp
include fire water, potable water, electric power, communications, alarms, and sewage. 
The retrieval process would consist of four steps: 
      1. Removing and disposing of the soil covering the waste (not applicable for waste r
         the Air Support Weather Shield buildings). 
          
      2. Removing the waste containers from the Air Support Weather Shield buildings (whic
         done as part of Radioactive Waste Management Complex operations) and from Transur
         Storage Area Pads 1, 2, and R (which would take place within the Retrieval Enclos
          
      3. Surveying the containers during retrieval for contamination and integrity and dec
         or overpacking the containers, if necessary. 
          
      4. Re-storing the waste in the weather-protected, Resource Conservation and Recovery
         permitted Waste Storage Facility. 
          
Transuranic Storage Area enclosure waste, 52,000 cubic meters (68,000 cubic yards), would 
rate of approximately 5,200 cubic meters, (2,750 cubic yards) or 25,000 drum equivalents p
equivalent = 0.21 cubic meters (0.275 cubic yards)].  This activity would continue for app
years.  This throughput may be expanded if breached or contaminated containers are encount
rate than the 10 percent assumed for design analyses.  
Of the storage modules in the Waste Storage Facility, three are completed; all would be co
The Retrieval Enclosure would be complete by 1996, and the Operations Control Building wou
by June 1995. 
 

C-2.9 WASTE CHARACTERIZATION FACILITY 

Figure. Project Data Sheet-Transuranic Storage Area Enclosure and Storage Project.  
PROJECT NAME:  Waste Characterization Facility   
This project (DOE 1995c, 1995d) is proposed to be evaluated, approved, and in process as o
It is included in EIS Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment,
Disposal), and D (Maximum Treatment, Storage, and Disposal). 
GENERAL PROJECT OBJECTIVE:  The proposed general objective of this project is to provide t
National Engineering Laboratory (INEL) with a waste characterization facility for transura
reclassified low-level waste as required by the Resource Conservation and Recovery Act. 
PROJECT DESCRIPTION:  This project would provide the design, construction, and operation o
Characterization Facility at the Radioactive Waste Management Complex on the INEL.  The Wa
Characterization Facility would provide facilities to open containers of contact-handled t
reclassified low-level waste, and mixed low-level waste; obtain and examine samples; and r
characterized waste in an environment designed to contain alpha-type radiation.  
The facility would perform the following specific functions: 
      -  Verify waste forms contained in representative samples of waste stored in contain
         been certified using nondestructive examination techniques at the Stored Waste Ex
         Pilot Plant 
          
      -  Sample waste in containers for characterization and analysis required by the Wast
         Pilot Plant Waste Acceptance Criteria, including their "no migration determinatio
         and other conditions that Environmental Protection Agency may promulgate for perf
         assessment.   Data would be used to assign and verify waste codes, complete label



         manifests, and to prepare waste profile data forms required for shipment and disp
         actual analysis would be performed by an approved analytical laboratory. 
          
      -  Identify waste forms and composition to aid in planning future treatment and disp
         facilities for wastes that do not meet certification criteria for the Waste Isola
         Plant 
          
      -  Demonstrate container opening, waste handling, and packaging equipment required f
         treatment facilities 
          
      -  Provide experimental and pilot-scale treatment process mockup and testing to supp
         treatment facilities 
          
      -  Provide facilities for visual characterization of unknown waste contents 
          
      -  Provide facilities for removal of items from containers that otherwise could be c
         disposal. 
          
 

C-2.10 WASTE HANDLING FACILITY 

Figure. Project Data Sheet-Waste Characterization Facility.  
PROJECT NAME:  Waste Handling Facility 
The National Environmental Policy Act documentation for this project is ongoing and was pr
complete by June 1, 1995.  This project is included in EIS Alternatives A (No Action), B (
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
GENERAL PROJECT OBJECTIVE:  The proposed general objective of this project is to construct
operate a Waste Handling Facility at Argonne National Laboratory-West that has the followi
proposed objectives: 
      1. Provide an indoor storage area for low-level waste and mixed low-level waste that
         packaged and awaiting transport for final disposal. 
          
      2. Provide an indoor 90-day storage and repackaging area [as defined in 40 CFR 262.3
         hazardous waste and for polychlorinated biphenyl wastes regulated by the Toxic Su
         Control Act per 40 CFR 761.65(b). 
          
      3. Provide an indoor storage area for recyclable excess items awaiting transport to 
         excess area, including Resource Conservation and Recovery Act-regulated recyclabl
         such as batteries and lead scrap. 
          
      4. Provide an area and equipment for the sorting, segregation, and dumpster loading 
         wastes. 
          
      5. Provide monitoring equipment for performing bulk radiological surveys of all nonr
         wastes to ensure that no radiological wastes are released to the environment or t
         nonpermitted facility. 
          
      6. Provide controlled aboveground outdoor tank systems for storage of waste oil and 
         glycol awaiting recycling. 
          
      7. Provide a controlled outdoor storage area for nonradioactive metal and wood scrap
          
PROJECT DESCRIPTION:  The Waste Handling Facility at Argonne National Laboratory-West woul
provide a central point for waste receipt, sorting, storage, and transportation from Argon
Laboratory-West.  The wastes would include low-level radioactive waste, mixed low-level wa
waste, polychlorinated biphenyl-contaminated waste, and solid (nonradioactive, nonhazardou
facility would contain the following: 
      -  Hazardous waste storage area 
          
      -  Municipal sanitary waste (cold waste) sorting area 
          
      -  Contact-handled radioactive waste storage area 
          



      -  Excess items (nonradioactive, nonhazardous) storage area 
          
      -  Offices. 
          
The 650-square-meter (780-square-yard) Waste Handling Facility would provide room for the 
all solid waste generated at Argonne National Laboratory-West for radioactive contaminatio
hazardous materials. 
      -  Hazardous wastes are accumulated at over 40 hazardous waste satellite accumulatio
         located throughout the Argonne National Laboratory-West site.  In the hazardous w
         area, the new facility would accept hazardous wastes from the satellite accumulat
         following the filling of the waste container or termination of the waste process.
         Handling Facility would store the wastes in a dedicated hazardous waste storage r
         transport from Argonne National Laboratory-West.  A smaller room (the Drum Fill R
         would be dedicated to the combining of like wastes into a single container, reduc
         of shipments offsite.  Hazardous wastes with recycle potential would be combined 
         identified. 
          
      -  The municipal sanitary waste sorting area would provide for (a) monitoring all so
         generated at Argonne National Laboratory-West for radioactive contamination and p
         hazardous materials and (b) sorting waste to recover recyclable materials.  In an
         Resource Conservation and Recovery Act proposed Subtitle D requirements and to as
         meeting DOE waste minimization requirements, this facility would provide a means 
         establishing a maximum recycling effort.  Tank storage for waste oil and ethylene
         also be provided. 
          
      -  The Waste Handling Facility would include a storage area for contact-handled low-
         radioactive wastes generated at Argonne National Laboratory-West.  Radioactive ma
         would be packaged at the Argonne National Laboratory-West generating facility and
         Waste Handling Facility for storage pending transport to the Radioactive Waste Ma
         Complex, the Waste Experimental Reduction Facility, or the Radioactive Mixed Wast
         Facility, all located on the INEL.  Covered storage of radioactive materials woul
         requirements of DOE Orders 5400.5 (DOE 1993d) and 5820.2A (DOE 1988) to protect 
         personnel and the environment from releases of radioactive materials.  
          
      -  The Waste Handling Facility would include controlled (fenced) outdoor storage are
         wood and metal that have been verified to be nonradioactive/nonhazardous.  Scrap 
         segregation would allow for recycling. 
          
 

C-2.11 HEALTH PHYSICS INSTRUMENT LAB 

Figure. Project Data Sheet-Waste Handling Facility.  
PROJECT NAME:  Health Physics Instrument Lab   
This project is proposed to be evaluated, approved, and in process as of June 1, 1995 (DOE
included in EIS Alternatives A (No Action), B (Ten-Year Plan), C (Minimum Treatment, Stora
Disposal, and D (Maximum Treatment, Storage, and Disposal). 
GENERAL PROJECT OBJECTIVE:  The proposed general objective of the Health Physics Instrumen
Project is to provide a technologically up-to-date facility that safely accommodates the p
operational needs of the health physics program at the Idaho National Engineering Laborato
PROJECT DESCRIPTION:  The existing Health Physics Instrument Lab is located in Central Fac
Building 633, which was originally designed for the World War II naval gun testing program
40 years old, has significant structural and mechanical deficiencies, and was constructed 
wallboard.  The final disposition of Building 633 would not be part of this project. 
This project would provide the design, construction, and operation of a replacement facili
the Health Physics Instrument Lab at the INEL.  The new facility would provide approximate
meters (2,900 square yards) of space divided among four major areas:  (a) transporting, re
storage; (b) instrument control and repair; (c) laboratory operations; and (d) office and 
The Health Physics Instrument Lab would provide portable health physics monitoring instrum
direct reading dosimetry procurement, calibration, and maintenance, along with research an
support services to the INEL and others.  The existing Health Physics Instrument Lab maint
Institute of Standards and Technology quality calibration services and provides support in
acceptance evaluation of new radiological instrumentation.  These instruments are calibrat
in compliance with standards of the American National Standards Institute and are used to 



exposure of personnel from radiological sources and to ensure a safe and healthy workplace
workers. 
All instrumentation returned to the Health Physics Instrument Lab would be brought to the 
receiving area, surveyed for contamination, and decontaminated.  Once the instrument is ch
have an "as found" determination performed to check the condition of the instrument.  Defe
would then be repaired per recommended repair procedures. 
After repair, each instrument would have a reproducibility check performed before actual c
adjustments are made.  The actual calibration control adjustment procedure would depend on
readout for the instrument.  Calibrations would be performed in the gamma well lab, gamma 
ray lab, low-level lab, or low-scatter lab as required.  After calibration, the instrument
calibration sticker attached and placed in storage. 
In addition to calibrations, the Health Physics Instrument Lab would provide technical sup
irradiations for the Operational Dosimetry Unit.  These irradiations would be performed in
alpha/beta irradiation lab, low-level lab, or low-scatter lab as required.  The dosimeter 
be used for disassembly before irradiation and assembly after irradiation of the dosimeter
 

C-2.12 RADIOLOGICAL AND ENVIRONMENTAL SCIENCES 

Figure. Project Data Sheet-Health Physics Instrument Lab.  
   
  LABORATORY REPLACEMENT 
PROJECT NAME: Radiological and Environmental Sciences Laboratory Replacement 
The National Engineering Policy Act (NEPA) documentation fbr this project is essentially c
Due to budget contraints, the finding of No Significant Impact may not be approved prior t
1995. This project is included in EIS Alternatives A (No Action), B Ten-Year Plan), C (Min
Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposal). 
GENERAL PROJECT OBJECTIVE: The proposed general objective of the Radiological and 
Environmental Sciences Laboratory Replacement Project is to provide updated analytical and
capabilities for the environmental, oversight, and standardization programs of DOE, the Un
Geological Survey, and the INEL. 
PROJECT DESCRIPTION: The Radiological and Environmental Sciences Laboratory includes 
buildings CFA-69O, CFA-676, and CFA-638 located at the Central Facilities Area within the 
National Engineering Laboratory (INEL) site boundaries. CFA-690 includes the Director's Of
the Analytical Chemistry Branch, Environmental Sciences Branch, Laboratory Quality Branch,
Radiological Sciences Branch; and offices for the Lockheed Idaho Technologies Company Oper
Dosimetry Unit and the United States Geological Survey. CFA-638 is used for irradiation (b
gannna, x-ray, and neutron) of dosimeters. CFA-690 was constructed in 1963, CFA-676 is a 1
Butler storage building, and CFA-638 is a 1950 munitions bunker, all of which are inadequa
current operational requirements and have various code deficiencies. The potential deconta
and decommissioning of existing facilities would not be part of this action. 
This project would provide for the design, construction, and operation of replacement test
storage facilities with the capability to support environmental surveillance programs, ove
DOE contractor activities nationwide, and provide services as a DOE standardization labora
This project would provide approximately 5,300 square meters (6,300 square yards) of labor
office space to consolidate Radiological and Environmental Sciences Laboratory operations,
existing facility deficiencies, and provide additional space to meet the demand of expandi
Radiological and Environmental Sciences Laboratory activities. The replacement facility wo
include the enhanced ability to conduct beta, gamma, x-rays, and neutron dosimetry irradat
would streamline sample receipt and flow through the testing process.  The facility would 
controlled environmental labs, chemical and biological labs, a central library, a secure s
record storage area, a loading dock, a receiving room, a computer room and waiting room fo
body count clients, and sufficient office space to support the facility personnel. 
 
 
 
 

C-3 ENVIRONMENTAL INFORMATION 

Figure Project Data Sheet  
   
  This section provides environmental information applicable to the foreseeable projects d



Section C-4.  Much of the information is given by reference to places in the EIS chapters 
Appendix F, Technical Methodologies and Key Data, that describe the affected environment a
environmental impacts.  Topics covered are affected environment (C-3.1), generic environme
(C-3.2), mitigation of impacts (C-3.3), and other generic issues (C-3.4). 
      Foreseeable projects are shown in Table C-3-1.  This table correlates the projects t
they implement.  As shown by the table some projects support management of more than one w
Summary descriptions of these projects are presented in Section C-4 in the order listed in
project is applicable to more than one category, the project is cross referenced to where 
located (for example, the Idaho Waste Processing Facility would manage transuranic, low-le
low-level waste, but is described only in the transuranic waste section). 
      Consistent with the Secretary of Energy's June 1994 (DOE 1994a) statement regarding 
Environmental Policy Act, DOE will rely on the Comprehensive Environmental Response, Compe
and Liability Act (CERCLA) process for review of actions to be taken under CERCLA.  Accord
does not plan to make project-specific decisions on potential remedial actions at the INEL
analysis in this EIS, and thus summaries of such remedial action projects are not listed h
documentation prepared for remedial actions pursuant to CERCLA and the Federal Facility Ag
Consent Order will consider National Environmental Protection Act values such as analyses 
offsite, ecological, and socioeconomic impacts, consistent with the Secretarial Policy to 
The cumulative impacts of reasonably foreseeable remedial actions at the INEL are included
in this EIS.  In addition, in line with DOE (1994a), the list does include for NEPA review
construction and operation of treatment, storage, and disposal facilities, whose functions
management of waste from remediation-related projects. 
       
 

C-3.1 Affected Environment 

      The baseline environmental conditions against which the potential environmental effe
foreseeable projects (alternatives) can be measured are described primarily in Chapter 4 o
EIS.  Table C-3-2 lists the major environmental attributes, the conditions that are charac
and INEL EIS sections or support documents where they are described in more detail.  These
environmental attributes correspond to the summary impact tables included in individual pr
      For easier reference, applicable information from EIS Chapter 4 figures has been sum
Figures C-3-1 through C-3-3.  These figures are referenced in Table C-3-2 to show the loca
characterized conditions relative to foreseeable projects and the INEL site.  Figure C-3-1
INEL site, Figure C-3-2 is a map of the INEL site and its vicinity showing the seven-count
influence, and Figure C-3-3 includes the INEL in relation to southern Idaho and portions o
 
Table C-3-1.   Foreseeable projects associated with programs and waste streams. 
Project                          Appendix C              Facility  Other supported    Alte
                                 section                 location  waste streamsa,b  
                                                                                        
SPENT NUCLEAR FUEL PROJECTS      C-4.1  
 Expended Core Facility Dry Cell C-4.1.1                 NRF       NA                 B,D 
 Project 
 Increased Rack Capacity for     C-4.1.2                 ICPP      NA                 B,D 
 CPP-666 
 Additional Increased Rack       C-4.1.3                 ICPP      NA                 B,D 
 Capacity CPP-666)  
 Dry Fuel Storage Facility; Fuel C-4.1.4                 ICPP      NA                 B,C,
 Recieving, Canning/ 
 Characterization, and Shipping  
  
 Fort St. Vrain Spent Nuclear    C-4.1.5                 ICPP      NA                 B,D 
 Fuel Reciept and Storage  
 Spent Fuel Processing           C-4.1.6                 ICPP      NA                 D  
 Experimental Breeder Reactor-II C-4.1.7                 ANL-W     NA                 B,D 
 Blanket Treatment  
 Electrometallurgical Process    C-4.1.8                 ANL-W     NA                 B,C,
 Demonstration 
                                                                                        
ENVIRONMENTAL RESTORATION PROJECTC-4.2  
Decontamination and Decommissioning (D&D)  
 Central Liquid Waste Processing C-4.2.1                 ANL-W     NA                 B,D 



 Facility 
 Engineering Test Reactor        C-4.2.2                 TRA       NA                 B,D 
 Materials Test Reactor          C-4.2.3                 TRA       NA                 B,D 
 Fuel Processing Complex         C-4.2.4                 ICPP      NA                 B,D 
 (CPP-601) 
 Fuel Receipt and Storage        C-4.2.5                 ICPP      NA                 B,D 
 Facility (CPP-603) 
 Headend Processing Plant        C-4.2.6                 ICPP      NA                 B,D 
 (CPP-640) 
 Waste Calcine Facility          C-4.2.7                 ICPP      NA                 B,D 
 (CPP-633) 
WASTE MANAGEMENT PROJECTS                                                               
   High-level waste              C-4.3                                                  
 Tank Farm Heel Removal          C-4.3.1                 ICPP      NA                 B,C,
 Waste Immobilization Facility   C-4.3.2                 ICPP      NA                 B,C,
 High-Level Tank Farm New Tanks  C-4.3.3                 ICPP      NA                 C,D 
 New Calcine Storage             C-4.3.4                 ICPP      NA                 D  
 Radioactive Scrap/Waste         C-4.3.5                 ANL-W     NA                 B,C,
 Facility 
 Transuranic waste               C-4.4                                                  
 Private Sector Alpha-           C-4.4.1                 INELd,e   NA                 B,D 
 Contaminated 
 Low-Level Waste Treatment  
 Radioactive Waste Management    C-4.4.2                 RWMC      NA                 B,D 
 Complex 
 Modifications to Support Private Sector  
 Treatment of Alpha-Contaminated Mixed  
 Low-Level Waste  
 Idaho Waste Processing Facility C-4.4.3                 INELd     LLW, MLLW          B,D 
 Shipping/Transfer Station       C-4.4.4                 RWMC      LLW, MLLW          C  
   Low-level waste               C-4.5                                                  
 Waste Experimental Reduction    C-4.5.1                 PBF/ARA   MLLW               B,D 
 Facility Incineration  
 Mixed Low-Level Waste Treatment C-4.5.3                 INELd     MLLW               D  
 Facility 
 Mixed Low-Level Waste Disposal  C-4.5.4                 INELd     MLLW               B,D 
 Facilty     
  Mixed low-level waste          C-4.6                                                  
 Nonincinerable Mixed Waste      C-4.6.4                 TRA/PBF   NA                 B,D 
 Treatment  
 Remote Mixed Waste Treatment    C-4.6.6                 ANL-W     NA                 B,D 
 Facility 
 Sodium Processing Project       C-4.6.7                 ANL-W     NA                 B,D 
   Greater-than-Class-C waste    C-4.7                                                  
 Greater-Than-Class-C Dedicated  C-4.7.1                 TRA or TANNA                 B,D 
 Storage  
   Hazardous waste               C-4.8                                                  
 Hazardous Waste Treatment,      C-4.8.1                 INELd     NA                 D  
 Storage, and Disposal Facilities 
   INFRASTRUCTURE PROJECTS       C-4.9                                                  
 Industrial/Commercial Landfill  C-4.9.1                 CFA       NA                 B,C,
 Expansion 
 Gravel Pit Expansions           C-4.9.2                 INEL      NA                 B,D 
 Central Facilities Area Clean   C-4.9.3                 CFA       NA                 B,D 
 Laundry and  
 Respirator Facility  
   TECHNOLOGY DEVELOPMENT PROJECTC-4.10                                                 
 Calcine Transfer Project        C-4.10.1                ICPP      (f)                B,D 
 (Bin Set #1) 
 Plasma Hearth Process Project   C-4.10.2                ANL       (g)                B,D 
  
___________________  
a.  Acronym definition:  
 ANL-W  Argonne National Laboratory-West  
 CFA     Central Facilities Area  



 GTCC    greater-than-Class-C  
 ICPP    Idaho Chemical Processing Plant  
 LLW     low-level waste  
 MLLW    mixed low-level waste  
 NA     not applicable  
 NRF     Naval Reactor Facility  
 PBF/ARA Power Burst Facility/Auxiliary Reactors Area  
 RWMC   Radioactive Waste Management Complex  
 TAN     Test Area North  
 TRA     Test Reactor Area  
 TRU     transuranic  
  
b.  As shown by this column some projects support management of more than one waste stream
  
c.  Alternatives (See also box on page C-1-1 and discussion in Chapter 3, EIS Volume 2): 
 A -  No Action  
 B -  Ten-Year Plan  
 C -  Minimum Treatment, Storage, and Disposal  
 D -  Maximum Treatment, Storage, and Disposal  
  
d.  For the impact analysis, these projects are assumed to be at a new location, 4 kilomet
Management Complex.  
  
e.  For air emission and transportation analysis, this project is also assumed to be locat
  
f.  This project is applicable to high-level waste.  
  
g.  This project is applicable to mixed low-level and transuranic wastes.  
 
Table C-3-2.  Affected environmental attributes and conditions characterized in the Enviro
Statement. 
Environmental             Characterized existing conditions                          Envir
attribute                                                                             supp
Geology and soil,  General geology, seismicity, and volcanism:                Section 4.6,
acres disturbed                                                             Appendix F-2, 
                 -Geology                                                   4.6.1, Figure 
                 -Natural resources (soil, minerals)                        4.6.2  
                 -Seismicity                                                4.6.3, Figures
                                                                            Figure C-3-3 
                 -Volcanism                                                 4.6.4  
                 -Acres disturbed                                           4.9.1  
Water resources  General hydrologic conditions:                             Section 4.8, W
                                                                            Appendix F-2, 
                                                                            Figures C-3-2,
                 -Snake River Plain Aquifer                                 4.8.2.1, Figur
                                                                            Figure C-3-3 
                 -Surface drainage                                          4.8.1.1, 4.8.1
                                                                            Figures C-3-1,
                 -Groundwater flow                                          Figure 4.8-2 
                 -Floodplains                                               4.8.1.3, Figur
                                                                            Figure C-3-1 
                 -Vadose zone                                               4.8.2.3  
                 -Wetlands                                                  See wildlife a
                 -Water quality                                             4.8.2.5, Table
                 -Water use and rights                                      4.8.3  
Wildlife and     General biotic resources:                                  Section 4.9, E
habitat                                                                     Figures C-3-1,
                 -Vegetation                                                4.9.1, Figure 
                 -Animal communities                                        4.9.2  
                 -Threatened, endangered, and sensitive species             4.9.3, Table 4
                 -Wetlands                                                  4.9.4, Figure 
                                                                            Figure C-3-1 
                 -Human-caused radionuclides in flora and fauna             4.9.5  
Historic,         General cultural resources:                                Section 4.4, 
archaeological,   



or cultural                                                                 4.2, Land Use 
resources        -Archaeological sites and historic structures              4.4.1  
                 -Native American cultural resources                        4.4.2, Figure 
                 -Paleontological resources                                 4.4.3  
Air resources    General air quality:                                       4.5, Aesthetic
                                                                            Air Resources 
                                                                            Appendix F-3, 
                                                                            Belanger et al
                 -Climate and meteorology                                   4.7.1  
                 -Standards and regulations                                 4.7.2, Figure 
                 -Radiological air quality, including existing emissions,   4.7.3  
                 onsite and offsite doses  
                 -Nonradiological conditions including sources and          4.7.4  
                 concentrations of air pollutants onsite and offsite  
                 -Designated wilderness air quality standards               4.5.2, Figure 
Human health     Potential health effects from current INEL operations:     4.12, Health a
                                                                            Appendix F-4, 
                 -Radiological and nonradiological health risks to          4.12.1, Public
                 public from atmospheric releases  
                 -Radiological and nonradiological health risks to          4.12.1.2  
                 public from groundwater releases  
                 -Radiological and nonradiological exposures and            4.12.2  
                 health effects to workers  
Transportation   General transportation:                                    4.11, Traffic 
                 -Roadways and railroads                                    4.11.1, 4.11.2
                                                                            Figure C-3-2 
                 -Baseline road and rail traffic                            Tables 4.11-2,
                 -Airports                                                  4.11.3, 4.11.4
                 -Waste and material transportation, including baseline     4.11.5  
                 radiological doses  
Waste management General activities (minimization, characterization,        Section 2.2.7,
                 treatment, storage, and disposal of waste generated        Table 2.2-1  
                 from ongoing activities):  
                 -Radioactive waste                                         2.2.7.1  
                 -Hazardous waste                                           2.2.7.2  
                 -INEL industrial waste                                     2.2.7.3  
Socioeconomic    General socioeconomic conditions:                          4.3, Socioecon
conditions                                                                  Appendix F-1, 
                                                                            Figure C-3-2 
                 -Employment and income                                     4.3.1, Table 4
                 -Population and housing                                    4.3.2, Figure 
                 -Community services and public finance                     4.3.3, Table 4
 
Figure C-3-1.  Selected environmental attributes at the Idaho National Engineering Laborat
 

C-3.2 Generic Environmental Impacts 

Figure C-3-3.  Selected environmental attributes in southern Idaho and portions of adjacen
   
  This section provides generic information on environmental impacts of foreseeable INEL p
supplement the summary impact tables in the individual project summaries and to aid in the
these tables.  
      The foreseeable INEL projects(a) fall into several categories with differing generic
impacts as follows:  
      - Decontamination and decommissioning of existing facilities 
         
      - New projects within existing facilities 
         
      - New construction within developed industrial areas (identified by numbers on Figur
        These areas are described as major facility areas in Section 2.2.4.  This term is 
        following discussion and throughout this appendix 
         
      - New construction conservatively assumed to be outside any established major facili



        (shown on Figure C-1-1 as being 2.5 miles east of the Radioactive Waste Management
         
      - Expansion of existing supporting infrastructure. 
         
      The differing generic impacts and mitigation measures for these categories are discu
following paragraphs. 
      Decontamination and Decommissioning of Existing Facilities.  The process for identif
foreseeable decontamination and decommissioning (D&D) projects and (b) the preferred D&D o
each such project is described in Section 2.2.6.2.  The short-term impacts of any D&D proj
------------------------------------------------------------------------------------------
a. No forseeable projects are located at the INEL Idaho Falls facilities. Consistent with 
recent DOE secretarial policy on NEPA (DOE 1994a), no remediation-related projects are inc
as discussed in the introduction to this Section C-3. 
------------------------------------------------------------------------------------------
long-term productivity depend upon the end use generally specified by the EIS alternative.
(Ten-Year Plan) specifies industrial use and Alternative D (Maximum Treatment, Storage, an
specifies complete dismantlement consistent with unrestricted residential use.  Alternativ
Treatment, Storage, and Disposal) relies on surveillance by institutional controls providi
restoration to long-term productivity.  Because the preferred D&D option has not yet been 
individual projects are assumed to produce waste consistent with Alternative B. 
      New Projects Within Existing Facilities.  In foreseeable projects located in existin
construction impacts would be minimized by the building confinement or containment.  Examp
following projects: 
      - Increased Rack Capacity for CPP-666 (spent nuclear fuel storage) 
         
      - Modification within an existing Argonne National Laboratory-West building for proc
        sodium coolant (Sodium Processing Project). 
         
      For activities involving outdoor facilities, such as demonstrating calcine transfer 
[Calcine Transfer Project (Bin Set #1)], other precautions would be taken to confine const
      For some of these projects, operational impacts (such as water use, emissions, and e
be within the existing operational envelope for the various INEL major facility areas.  Ex
storage projects (such as the additional spent nuclear fuel racks project mentioned above)
development projects (such as the calcine transfer demonstration mentioned above).  For ot
as the sodium coolant processing project (also mentioned above) and the Waste Experimental
Facility incineration project, the change in impacts due to the project would be outside t
operational envelope. 
      New Construction Within Major Facility Areas.  Other foreseeable projects involve th
construction of new facilities within the perimeter of major facility areas at the INEL, s
Reactor Area, Idaho Chemical Processing Plant, Radioactive Waste Management Complex, Naval
Facility, and Argonne National Laboratory-West.  The construction impacts would depend in 
or not newly disturbed land is involved.  In either case, location within one of these exi
minimize certain impacts (such as on wildlife and habitat) and make it easier to mitigate 
water resources, and historic, archaeological, and cultural resources) compared with INEL 
these major facility areas. 
      Some projects in this category represent continuing functions, so operational impact
use, emissions, and effluents) would be within the existing operational envelope for the v
facility areas.  Examples are the Expended Core Facility Dry Cell Project at the Naval Rea
the High-Level Tank Farm New Tanks Project at the Idaho Chemical Processing Plant.  For so
functions, most operational impacts would be sufficiently small to be considered within th
operational envelope.  Examples are the Dry Fuel Storage Facility (Fuel Receiving, Canning
and Shipping) Project and the Greater-Than-Class-C Dedicated Storage Project.  For product
treatment facilities, such as the Waste Immobilization Facility Project, the changes in im
project would be outside the existing operational envelope. 
      New Construction Assumed to be Outside Major Facility Areas.  New treatment and disp
facilities for transuranic waste, mixed low level (both alpha-contaminated and beta-gamma-
waste, low-level waste, and hazardous waste may be located outside existing major facility
specific foreseeable projects are as follows: Idaho Waste Processing Facility; Private Sec
Contaminated Mixed Low-Level Waste Treatment; Mixed/Low-Level Waste Treatment Facility; 
Mixed/Low-Level Waste Disposal Facility; and Hazardous Waste Treatment, Storage, and Dispo
Facilities.  For analysis of impacts, these projects are assumed to be at a new location, 
miles) east of the Radioactive Waste Management Complex as indicated on Figure C-1-1 and n
 
Table C-3-1.  The impacts based on the assumed location are reasonably conservative becaus
(a) on previously undisturbed ground, (b) near an INEL site boundary, which increases the 



air emissions on the public, and (c) in the INEL quadrant closest to the Craters of the Mo
the nearest Class I visibility area as defined by the Clean Air Act (42 U.S.C -7401 et seq
      For the Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment, a locatio
assumed at the INEL boundary near U.S. Highway 26 for air and transportation impacts analy
      Expansion of Existing Supporting Infrastructure.  Expansion of existing infrastructu
landfill and gravel pits, involves disturbing new land or extracting surface deposits at v
outside fenced major facility locations.  
      Table C-3-3 lists environmental attributes and the analyzed conditions used to chara
environmental impacts of each foreseeable project.  The EIS section where the analyses are
also referenced.  The following subsections discuss the generic impacts of the projects.  
 

C-3.2.1 Geology and Soil, Acres Disturbed  

      Proposed reasonably foreseeable projects would only have minor, localized impacts on
the INEL site for all alternatives evaluated.  Direct impacts to geologic resources at the
associated with disturbing land or extracting surface deposits to construct new facilities
remediation activities, as needed.  Acreage disturbed and quantities of surface deposits a
summary impact tables and data sheets for the individual projects.  None of the foreseeabl
conflict with existing land use policies for the INEL site, existing uses of lands borderi
local land use plans. 
 

C-3.2.2 Water Resources 

      The current practice of no direct radioactive discharges exceeding DOE Order 5400.5 
limits to the Snake River Plain Aquifer would continue.  No foreseeable project would inte
radioactive liquids to the vadose zone.   Impacts from all foreseeable projects under any 
(considered cumulatively with existing conditions) would not result in concentrations abov
Environmental Protection Agency's maximum contaminant levels (or DOE-derived concentration
beyond the INEL site boundary.  The projects collectively would have minimal impact on reg
water quality and their water usage would have a negligible effect on the quantity of wate
Effluents and water usage quantities are identified on summary impact tables and data shee
individual projects. 
 
Table C-3-3.  Environmental attributes, analyzed impacts, and cross references. 
Environmental         Impacts analyzed                 Environmental Impact Statement and 
attributes                                             document cross references  
Geology and soil,     Surface deposit excavation; use  Section 5.6, Geology  
acres disturbed       of aggregate resources; new or   Section 5.2, Land Use  
                      previously disturbed acres       Appendix F-2, Geology and Water  
                                                       Section C-3.2.1  
Water resources       Water use, effluent type and     Section 5.8, Water Resources  
                      quantity                         Section 5.13, INEL Services  
                                                       Appendix F-2, Geology and Water  
                                                       Section C-3.2.2  
Wildlife and habitat  Disturbed acreage (effects on    Section 5.9, Ecology  
                      flora and fauna productivity,    Section 5.2, Land Use  
                      individual displacement, and     Section C-3.2.3  
                      habitat fragmentation 
Historic,             Cultural resource sites          Section 5.4, Cultural Resources  
archaeological, or                                     Section C-3.2.4  
cultural resources 
Air resources         Radiological and nonradiological Section 5.7, Air Resources  
                      emissions, visibility            Appendix F-3, Air Resources  
                                                       Section C-3.2.5  
Human health          Health impacts to workers and    Section 5.12, Health and Safety  
                      public releases of radioactive   Appendix F-4, Health and Safety  
                      and nonradioactive contaminants  Section C-3.2.6  
                      to the atmosphere and groundwater;  
                      radiological impacts in terms  
                      of exposure and cancer risk  
Transportation        Heavy equipment types and trips  Section 5.11, Traffic and Transport



                      (onsite and offsite)             Section C-3.2.7  
Waste management      Waste volumes generated during   Section 3.1, Description of Alterna
                      project construction and         Section C-3.2.8 
                      operation  
Socioeconomic         New and existing number of       Section 5.3, Socioeconomics  
conditions            workers for construction and     Appendix F-1, Socioeconomics  
                      operation                        Section C-3.2.9  
Other impacts         Visual impacts on aesthetic and  Section 5.5, Aesthetic and Scenic R
                      scenic resources                 Section C-3.2.10.1  
                                                         
                      Facility accident health impacts Section 5.14, Facility Accidents  
                      and public; secondary            Appendix F-5, Facility Accidents  
                      (environmental) impacts          Section C-3.2.10.2  
 

C-3.2.3 Wildlife and Habitat 

      Reasonably foreseeable projects outside existing buildings and some D&D projects dis
identified in C-3.2.1.  For such projects both within and outside the fence lines of major
previously undisturbed habitat would be impacted by loss of plant productivity and local b
resulting from loss of species common to INEL shrub-steppe vegetation.  Nonnative annual p
replace more desirable, less vigorous native species.  Mortality or displacement of animal
include those species that are less mobile such as burrowing animals, insects, and rodents
could also be adversely impacted if construction activities occur during prime nesting sea
lines, some potential for habitat fragmentation exists.  For previously disturbed habitat,
productivity loss, and resulting animal displacement and animal mortality would be less. 
      Short-term adverse impacts could potentially include temporary elevated exposure of 
hazardous materials and radionuclides during and immediately after construction activities
controlled areas inside major facility areas(a).  Residual radionuclides and hazardous mat
activities, not part of the proposed project, would still be potentially consumed by anima
plants.  These materials may result in injury to individual animals or plants, but have no
in measurable impacts to populations on or off the INEL site. 
      Federal protected and candidate species and State-sensitive species would not be aff
implementing any foreseeable project within major facility areas because no critical habit
species has been designated on the INEL site.  Because of their location, potential wetlan
and aquatic resources (Figure C-3-3) would also not be affected for any foreseeable projec
facility area.  For foreseeable projects in a new location outside the major facility area
likely be selected to avoid such habitats, wetlands, and aquatic resources and applicable 
would be implemented as described in Section C-3.3.3. 
------------------------------------------------------------------------------------------
a. An environmentally controlled area (ECA) is a defined region within the boundaries of a
facility area where a hazardous and/or radioactive waste spill/release has been documented
when the spill/release has been cleaned up, the area retains its ECA destination. 
------------------------------------------------------------------------------------------
 

C-3.2.4 Historic, Archaeological, or Cultural Resources 

      Established Federal laws and regulations would be followed for identifying, evaluati
mitigating impacts to cultural resources.  Impacts to resources of value to Native America
or hunting and gathering areas, archaeological sites, and human remains) would be determin
consultation with the affected Native American groups. 
      In previously unsurveyed areas, undiscovered archaeological, Native American, and pa
resources may exist and could potentially be adversely impacted.  For foreseeable projects
areas, a cultural resource or paleontological survey would be performed. 
      Direct impacts to archeological resources from individual projects would be those as
ground disturbance from construction activities.  Direct impacts to existing structures wo
from demolition or modification of the structures.  Direct impacts to traditional resource
land disturbance, or by changing the environmental setting of traditional use and sacred a
and structures have not been formally evaluated, they would be considered potentially elig
National Register of Historic Places.  
      For decontamination and decommissioning projects and projects inside existing struct
disturbed, or previously disturbed land has already been surveyed.  Any structures already



National Register of Historic Places are identified in project summaries as are other pote
structures.  For other projects inside major facility areas and for projects outside facil
requirements of the appropriate laws and regulations would be followed, as detailed in Sec
 

C-3.2.5 Air Resources  

      Impacts of radiological and nonradiological air emissions have been assessed for con
operation of new facilities and for demolition activities associated with decontamination 
decommissioning of existing facilities, both including heavy equipment operation within th
assessment is in conjunction with maximum operation of existing facilities, environmental 
activities, and other mobile sources such as vehicular traffic. 
      For radiological emissions, impacts at onsite and offsite locations from individual 
in percent of the applicable dose limit, in the summary impact table of the project summar
values is more than a few percent of the dose limit of 10 millirem per year specified in t
Standards for Hazardous Air Pollutants (NESHAP). 
      Nonradiological impacts are expressed in terms of concentrations of criteria and tox
in ambient air (that is, locations to which the public has access, such as outside the INE
along public roads traversing the site) and potential impact on other air quality values. 
locations, the highest predicted concentrations of criteria pollutants from the 36 foresee
Alternative D (Maximum Treatment, Storage, and Disposal) (plus the other activities descri
remain well below applicable air quality standards.  Concentrations at public road locatio
boundary could increase significantly from current levels, but would remain well below app
even with proposed the locations of some major construction projects or combustion sources
to a public road.  Offsite levels of all toxic air pollutants would be below applicable st
      For foreseeable projects collectively, the incremental impacts at onsite locations o
emissions are well below occupational standards in all cases.  Health effects due to air e
discussed in Section C-3.2.6. 
      Collective impacts related to ozone formation and stratospheric ozone depletion from
volatile organic compounds are well below the levels considered "significant" by State or 
The potential for impacts on atmospheric visibility at Craters of the Moon National Monume
associated Wilderness Area has been found to exist under conservative screening analysis. 
acceptable color shift is exceeded, due mainly to nitrogen dioxide emissions.  Some forese
(specifically the Waste Immobilization Facility and Waste Experimental Reduction Facility 
projects) exceed the criterion alone or, in the case of the Idaho Waste Processing Facilit
significantly to the total.  The potential for visibility degradation would be lessened by
control equipment to reduce nitrogen dioxide emissions.  More refined visibility models (i
conservative screening methods) could result in lower predicted impacts.  Emission control
required if more refined modeling still predicts visibility impacts.  Controls may, in fac
regulations, even if visibility degradation criteria are not exceeded. 
 

C-3.2.6 Human Health 

      Section 5.12 provides estimates of health impacts to workers and the public from rel
radioactive and nonradioactive contaminants to the atmosphere and groundwater.  A detailed
the health effects methodology is contained in Appendix F-4. 
 

C-3.2.6.1 Radiological Atmospheric Releases. Under the conservative assumptions 

described in Section 5.12.1.1.1, some foreseeable projects are calculated to produce some 
radiation exposure (mrem per year) and in lifetime fatal cancer risk, due to air emissions
materials, to an INEL worker and to the maximally exposed individual at the site boundary.
calculated risk of a fatal cancer effect expected over the next 70 years among the entire 
population would increase.  These values for individual projects are given in the summary 
project summaries.  
 

C-3.2.6.2 Nonradiological Atmospheric Releases. As described in Appendix F-4.2.1.2, a 

hazard coefficient of one establishes the level of exposure to nonradioactive emissions (b



noncarcinogenic) below which it is unlikely for even sensitive populations to experience a
effects.  As described in Section 5.12.1.1.2, calculated hazard coefficients are cumulativ
risks associated not only with foreseeable projects but also with the maximum baseline and
Because of the conservative methods and assumptions used in the assessment, health effects
for hazard coefficients somewhat above one.  As discussed in Section C-3.2.5 and summarize
specific impact tables, pollution levels would be within air quality standards, and neglig
effects is expected for the foreseeable projects. 
      Minor construction-related impacts would include localized levels of fugitive dust a
emissions of combustion products from construction equipment. 
 

C-3.2.6.3 Groundwater Releases. No health effects specific to groundwater releases from 

foreseeable projects are identified in Section 5.12.1.  This absence is due to changes in 
discharge practices (as described in Section C-3.2.2) compared to past practices. 
 

C-3.2.7 Transportation 

      Activities included in the scope of this EIS involve the transportation of industria
radioactive materials within the boundaries of the INEL site (onsite) and on highways and 
outside the boundaries of the INEL site (offsite).  The total number of shipments for each
in Tables 5.11-4 and 5.11-5 of Section 5.11, Transportation.  General assumptions used in 
transportation impacts (number of truck trips) to specific projects are included in Sectio
Assumptions, and specific assumptions are identified in footnotes to the summary impact ta
applicable foreseeable projects. 
      The impact on the regional traffic system from foreseeable projects under all altern
minimal.  U.S. Highway 20, the regional highway with highest use around the INEL, would co
provide free flowing (Level A) service. 
 

C-3.2.7.1 Incident-Free Transportation. The impacts of incident-free transport of waste 

(transuranic, low-level, and mixed low-level) and spent nuclear fuel have been evaluated i
For truck shipments of waste, approximately one cancer fatality was estimated among worker
of the public under Alternative D due to radiation and toxic exposure.  These impacts are 
double the consequences of Alternative B.  The increase in Alternative D would be associat
to and from existing INEL waste management facilities and the proposed Transuranic Storage
Enclosure and Storage Project, Private Sector Alpha-Contaminated Mixed Low-Level Waste Tre
Facility, and the Greater-Than-Class-C Dedicated Storage Facility.  Train shipments yielde
that were much lower than truck shipments. 
      For spent nuclear fuel, Alternative C yielded the highest consequences (approximatel
fatalities among workers and the general public).  These impacts are approximately three t
consequences under Alternative B, and would be associated primarily with the proposed Fuel
Canning/Characterization, and Shipping Facility. 
 

C-3.2.7.2 Transportation Accidents. The potential impacts from offsite transportation 

accidents involving spent nuclear fuel or radioactive waste have been evaluated in Section
spent nuclear fuel, the radiological risk from transportation accidents would be highest f
still well below one cancer fatality).  For radioactive waste, radiological risk from tran
would be highest for alternatives A and B (also well below one cancer fatality).  In addit
risks associated with the accidental release of radioactivity, transportation accidents al
risks, such as risk of fatality from the physical impact sustained during an accident.  Th
from vehicle impacts would be approximately 10 to 10,000 times higher than the risk of fat
accidental release of radioactivity.  From this perspective, the nonradiological risk from
accidents would be approximately 2.5 fatalities under Alternative B; this risk would be ap
times higher under Alternative D.  The increased risks under Alternative D would be associ
increased spent fuel and waste volumes shipped to existing facilities, and the five forese
Alternative D but not in Alternative B in Table C-3-1. 
      The maximum reasonably foreseeable onsite spent nuclear fuel transportation accident



baseline activity and not any foreseeable project.  Because the estimated number of spent 
shipments is expected to be the same for all EIS alternatives, the annual frequency and co
maximum reasonably foreseeable accident are not affected by foreseeable projects.  
      Onsite transuranic waste shipments are expected to be dominated by a baseline activi
between the INEL Radioactive Waste Management Complex and Argonne National Laboratory-West
of the characterization and certification program required for shipments of INEL transuran
Waste Isolation Pilot Plant).  Because the estimated number of onsite transuranic waste sh
to be approximately the same for all EIS alternatives, the annual frequency and consequenc
reasonably foreseeable accident are not affected by foreseeable projects. 
      Onsite low-level and mixed low-level waste shipments are expected to be dominated by
routine operational waste from INEL facilities to INEL treatment, storage, and disposal fa
variability in the number of shipments, and consequently the probability of accidents, is 
foreseeable decontamination and decommissioning projects.  Total waste transportation mile
about 40 percent by these decontamination and decommissioning activities.  While the maxim
foreseeable accident doses are the same, the annual frequencies are increased by 40 percen
related fatal cancer risk for the population within 50 miles (80 kilometers) from all low-
level waste onsite shipment is about one in 18,000 years for a generic suburban population
estimate conservatively bounds the impact of all foreseeable decontamination and decommiss
(and hence any one project) (a) because these projects only contribute about 30 percent (4
estimate, and (b) because the population density around the INEL site is less than 10 perc
suburban population zone. 
 

C-3.2.8 Waste Management 

      Waste management would involve not only the throughput of various waste treatment fa
also the incidental waste generated during construction and operation of these and other f
Estimated quantities of waste materials characterized by type are included on project data
Resource Conservation and Recovery Act (RCA) issues are not yet identified, they would be 
the permitting process.  Individual foreseeable projects would be designed, constructed, a
 
compliance with Federal and State laws and DOE orders and other guidelines affecting the g
transportation, treatment, storage, or disposal of hazardous and/or radioactive waste.  Im
activities are discussed under other subheadings in this section (C-3.2). 
 

C-3.2.9 Socioeconomic Conditions 

      As stated in Section 5.15.2, the cumulative impact on regional employment under impl
all foreseeable projects under any of the EIS alternatives would be an overall decline dur
frame of this EIS.  Initially, implementation of any of the EIS alternatives would generat
in employment within the region surrounding the INEL, primarily due to construction activi
individual construction projects could be manned by the regional work force.  The magnitud
cumulative impact on regional employment under implementation of all foreseeable projects 
EIS alternatives is not expected to be sufficient to notably affect the socioeconomic reso
      No environmental impact due to noise is expected from the foreseeable projects becau
the primary source of road noise.  Construction workers would be driving private vehicles 
operating staff would change the total number of buses significantly. 
      Individual project requirements for electricity, water usage, waste water discharge,
fuel, and propane are given on the individual project data sheets.  Existing systems withi
are expected to handle collective requirements, except as indicated in individual project 
 

C-3.2.10 Other Impacts 

C-3.2.10.1 Aesthetic and Scenic Resources. Except for the potential for impacts on 

atmospheric visibility at Craters of the Moon Wilderness Area (see Figure C-3-2) under wor
conditions (see C-3.2.5 above), no adverse visual impact on aesthetic and scenic resources
for any of the foreseeable projects.  In all instances, new facilities would resemble exis
would not change the visual character of the INEL site. 
 



C-3.2.10.2 Facility Accidents. Section 5.14 addresses the consequences of possible facility 

accidents for a member of the public at the nearest site boundary, for the collective popu
kilometers (50 miles), for workers, and for the environment.  Under the conservative analy
foreseeable projects are calculated to produce some potential for increase in human health
increases are summarized below. 
      - For the individual at the nearest site boundary:     The foreseeable projects coll
        change either the potential radiation exposure or the frequency of the highest con
        accidents (those producing a potential exposure greater than about 0.1 rem).  (See
        Figures 5.14-2, -6, -9, and -12.)  However, the very low risk of fatal cancer from
        higher-frequency accidents causes this annual cancer risk to increase from one in 
        20 million per year to about one in 5 million per year.  This increase is mostly d
        additional spent fuel and waste management activities at the INEL and the associat
        projects in Alternative D but not in Alternative B (see Table C-3-1).  Even for Al
        risk is about a factor of ten below the DOE National Safety Policy Goal (DOE 1991a
                                                              
        The potential health effects for hazardous materials are more qualitative than for
        materials.  They are reported as a percentage of the concentration at the site bou
        cause life-threatening health effects.  Without the foreseeable projects, concentr
        below the threshold values for life-threatening health effects.  The concentration
        reasonably foreseeable accidents remain unchanged as a result of the 31 foreseeabl
        Alternative B.  Lower-consequence accidents could occur as a result of these proje
        Concentrations as a result of the increased inventories and management activities 
        D, and of the five foreseeable projects in Alternative D but not in Alternative B,
        higher for a few accidents, but still well below life-threatening values. 
         
      - For the collective population:    Without foreseeable projects, the estimated exce
        from any maximum foreseeable radiation accident range from 10-7 to 10-4 per year. 
        estimates remain essentially unchanged for the 31 foreseeable projects in Alternat
        also remain essentially unchanged for the 36 foreseeable projects in Alternative D
        exception:  The estimate for low-level/mixed low-level waste increases from 10-7 t
        excess fatal cancers due primarily to increased inventories and management activit
         
      - For the worker:    The estimated radiation dose to the facility worker [defined as
        100 meters (300 feet) from the point of release] from various maximum foreseeable 
        essentially unaffected for the 36 foreseeable projects in Alternative D.  Regardle
        alternative, workers closer to the point of release have the potential for injury 
         
      Generic potential impacts on the environment from maximum foreseeable accidents at f
projects, termed secondary impacts in Section 5.14, are characterized there according to t
------------------------------------------------------------------------------------------
a. The policy that the cancer fatality risk to the population within one mile of the site 
boundary of a DOE nuclear facility should not exceed 0.1 percent of the sum of all cancer 
fatality risks resulting from all other sources. 
------------------------------------------------------------------------------------------
spent nuclear fuel, high-level waste, or transuranic waste, low-level waste, mixed low-lev
hazardous waste.  A summary of these impacts follows. 
      - No environmental impacts would result from hazardous waste, low-level waste, or mi
        level waste accidents. 
         
      - No change in land use is expected from transuranic waste accidents.  A one-year ag
        withdrawal of land on or off the INEL site may be necessary--up to 10,000 acres fo
        foreseeable spent nuclear fuel accident and up to 4,000 acres for a maximum forese
        level waste accident. 
         
      - A spent nuclear fuel, high-level waste, or transuranic waste accident could cause 
        effects to surface water, ground water, vegetation, or wildlife.  No impacts would
        endangered or threatened species. 
         
      - Land may have temporary restrictions (up to one year) for agricultural and public/
         
 

C-3.3 Mitigation of Impacts 



      An overview of all mitigation measures applicable to foreseeable projects is present
Section 5.19.  These measures are summarized below (with subheadings in the same order as 
Section C-3.2). 
 

C-3.3.1 Geology and Soil, Acres Disturbed 

  
      Potential soil erosion in areas of ground disturbance would be mitigated through min
surface disturbance and by using engineering practices (as described in Section 5.19.3), s
runoff control, slope stabilization, and wind erosion (fugitive dust) protection.  Such pr
covering soil stockpiles and water spraying.  No other mitigation measures related to land
 

C-3.3.2 Water Resources 

      The development of pollution prevention plans, such as the INEL Storm Water Pollutio
Plans (DOE-ID 1993a, 1993b) and the INEL Groundwater Protection Management Plan (Case et a
and implementation of best management practices are also important to preventing future so
to water resources (see Section 5.19.5).  These practices develop standard procedures for 
materials and preventing accidental discharges.  Existing monitoring and surveillance prog
and ponds would also reduce impacts of inadvertent liquid release by restricting their dur
C-3.3.3  Wildlife and Habitat 
      Unavoidable impacts to biota from foreseeable projects within major facilities could
disturbance of a limited amount of habitat, mortality or displacement of some animals (pri
mammals, reptiles, and birds), and possibly temporary elevated exposure levels to airborne
hazardous materials.  Mitigation measures (see Section 5.19.6) for ground disturbance woul
drainage structures to minimize soil erosion and reseeding bare ground.  Uptake of radionu
minimized by dust suppression, containment, and erosion control, and by rapid removal of a
soil contaminants. 
      For any new location not within the perimeter of a major facility area, preactivity 
sensitive and protected species and habitats, identification of jurisdictional wetlands, a
appropriate agencies would be conducted.  Needed mitigations would be explicitly identifie
results of the surveys and consultations.  DOE would evaluate the project design to determ
modifications would minimize potential negative effects.  Where practicable, modifications
implemented. 
 

C-3.3.4 Historic, Archaeological, or Cultural Resources 

      For cultural resources (Section 5.19.1), all mitigation plans would be developed in 
Native American Tribes (where appropriate), the State Historic Preservation Office, and th
Council on Historic Preservation.  These plans would conform to appropriate standards and 
established for historic preservation activities by the Secretary of the Interior under cu
National Historic Preservation Act.  If a foreseeable project affects areas of religious, 
value to Native Americans, DOE would follow the mandates of the Archaeological Resources P
the Native American Graves Protection and Repatriation Act, and the American Indian Religi
Act. 
 

C-3.3.5 Air Resources 

      For air resources (Section 5.19.4), controls to reduce radiological emissions and do
on the nature of the specific process and the types and amounts of radionuclides that may 
example, controls would include limiting iodine-129 emissions from spent nuclear fuel or h
processing by means such as charcoal or silver zeolite filtering media.  High-efficiency p
would be used extensively to reduce emissions of radionuclides that are particulates.  Was
criteria for waste treatment processes would put a limit on the radioactive source term. 
      Best available control technology would be designed for each pollutant associated wi
emissions increase as defined in the State of Idaho regulations.  These impacts would be f
resolved during the air permitting process before a project could proceed.  Emission contr
be used as required or appropriate to reduce such impacts. 



 

C-3.3.6 Human Health 

      Health and safety hazards would be mitigated by best management practices and by occ
radiological safety programs that operate under the same regulatory standards and limits a
the INEL.  Elements of these programs include access control, personnel dosimetry, safety 
inspection and surveillance, annual reporting.  The intent of these programs is to keep ri
reasonably achievable.  For this reason, administrative limits on radiation exposure and o
well below the allowed regulatory limits. 
 

C-3.3.7 Transportation 

        Mitigation measures related to transportation of radioactive and hazardous materia
approved transport vehicles and containers.  There are U.S. Department of Transportation r
drivers, packaging, labeling, marking, and placarding.  There are also requirements that s
dose rate associated with radioactive material shipments, which help to reduce incident-fr
doses.  Mitigation of consequences from transportation accidents would also be through eme
programs. 
 

C-3.3.8 Waste Management 

      Pollution prevention and waste minimization practices would be applied both to the t
various waste treatment facilities and also to the incidental waste generated during const
of these and other foreseeable projects.   
 

C-3.3.9 Socioeconomic Conditions 

      No mitigation measures are required for socioeconomics or noise.  For INEL services,
would be implemented to reduce inefficient use of utilities and energy services.  Recyclin
be considered during planning of decontamination and decommissioning projects. 
 

C-3.3.10 Other Impacts 

      With regard to visibility degradation of aesthetic and scenic resources (Section 5.1
operations, mitigation measures could include administrative controls on facility operatio
combustion control equipment to further reduce nitrogen dioxide emissions. 
      Mitigation of consequences from facility accidents would be primarily through emerge
preparedness, and response programs.  Response actions could include immediate and longer-
access to and cleanup of contaminated land, as well as interdiction of agricultural produc
 

C-3.4 Other Generic Issues 

C-3.4.1 Cumulative and Indirect Impacts 

      Cumulative and indirect impacts are discussed in Section 5.15.  The specific project
this appendix are included in the cumulative impact analysis in Section 5.15 for each of t
alternatives.  Each project, and the alternative under which it would be implemented, is l
and C-3-1. 
 

C-3.4.2 Beneficial and Adverse Effects 

      Adverse environmental effects which cannot be avoided are described in Section 5.16.



 

C-3.4.2.1 Water Resources. The foreseeable projects do not include comprehensive 

remediation of all contaminated media and areas.  This impact is considered unavoidably ad
quality. 
 

C-3.4.2.2 Wildlife and Habitat. As described in C-3.2.3, unavoidable impacts to biota for some 

foreseeable projects would include disturbance of undisturbed habitat and/or of previously
that is of low quality and limited use to wildlife.  Short-term adverse impacts to biota c
include temporary elevated exposure to residual radionuclides and hazardous materials from
during and immediately after construction activities for foreseeable projects. 
      Utilization of an additional acreage outside the major facility areas would increase
habitat loss and would have the potential to enhance habitat fragmentation on the INEL sit
 

C-3.4.2.3 Cultural Resources. Adverse impacts related to removal or alteration of potentially 

significant historic structures could occur.  Adverse impacts may also occur to archaeolog
importance to Native Americans and areas of traditional or religious importance.  Although
effects to sites can be mitigated through scientific study, effects to sites that are impo
American groups may remain adverse.  The number of potentially significant historic struct
archaeological sites is listed for each foreseeable project in its summary impact table an
the extent they have been surveyed. 
 

C-3.4.2.4 Air Resources. Discharge of combustion products and particulate matter into the air 

from proposed projects would contribute to localized reduction of air quality.  At the Cra
Wilderness Area, potential impacts on visibility impairment as a result of nitrogen dioxid
associated with some projects.  If such impacts are confirmed by more refined analysis, co
would be required before projects could proceed. 
 

C-3.4.3 Irretrievable and Irreversible Commitments of Resources 

      Irretrievable and irreversible commitments of resources are described in Section 5.1
      Irreversible and irretrievable commitments of resources for certain foreseeable proj
potentially include land, aggregate, groundwater (areas of contamination), air resources, 
However, some materials (for example, structural and stainless steel) and resources (for e
are considered recyclable and are not considered an irreversible and irretrievable commitm
      Facilities for disposal of radioactive and/or hazardous wastes would cause irreversi
irretrievable commitments of land resources of previously open-space land.  Local services
from the commitment of these acreages would include lost vegetation productivity, lost wil
and lost multiple-use or alternative-use opportunities (for example, disposal sites would 
decommissioning or decontamination and habitat reclamation). 
      Some of the aggregate resources (sand, gravel, pumice, and landscaping cinders) extr
would be irreversibly and irretrievably committed in support of certain foreseeable projec
quantities utilized during construction for concrete production and foundation preparation
individual project data sheets.  Aggregate demands for these uses and for road constructio
vary by EIS alternative, as shown on the data sheets for the Gravel Pit Expansion Project.
      Activities at the INEL site have resulted in the irreversible and irretrievable comm
groundwater in the Snake River Plain Aquifer that has been affected by chemical and radioa
plumes.  Because of changed practices, this commitment is not expected to increase due to 
projects.  All potable water wells on the INEL site are monitored routinely to ensure that
from the aquifer is utilized appropriately, as specified under Federal and State regulatio
      Portions of air resources at the INEL site would be committed under some foreseeable
services associated with commitments of air resources may include lower visitor use of por
because of lowered visual quality. 
      Commitment of energy resources (electricity, heating oil, diesel fuel, and propane) 



individual project data sheets. 
 

C-3.4.4 Relationship Between Short-Term Use of the Environment and the Maintenance 

and Enhancement of Long-Term Productivity 
      The relationship between short-term use of the environment and the maintenance and e
long-term productivity is discussed in Section 5.17. 
      Implementation of most foreseeable projects would cause some adverse impacts to the 
and would permanently commit certain resources.  However, many of these uses of the enviro
of short duration and offset by long-term enhancements to the environmental productivity o
following is a description of the generic short-term influences on the environment and the
on the maintenance and enhancement of long-term productivity of the environment. 
      - General:  Implementation of any of the alternatives would cause some adverse impac
        environment and would permanently commit certain resources.  However, under severa
        alternatives these uses of the environment would be of short duration and offset b
        enhancements to the environmental productivity of the region, as discussed as foll
        Section 5.17. 
         
      - Land Use:  Even when environmental impacts include land disturbance and land-use c
        changes from open space to industrial uses (as for projects outside major facility
        on long-term productivity of the total INEL environment is expected. 
         
      - Geology:  For foreseeable projects undergoing construction activities, some soil a
        aggregate/borrow loss would be expected.  However, these activities would be of sh
        and soil loss would be minimized by initiating the mitigation measures outlined in
        Section C-3.3.1.  Therefore, no long-term effect on environmental productivity of 
        surrounding these sites is expected. 
         
      - Wildlife and Habitat:  The potential short-term productivity loss in habitats adja
        INEL facilities and to major facility areas would be offset by a reduction in cont
        to ecological resources, thereby increasing environmental productivity.  There wou
        term loss of productivity and biodiversity associated with the acreage that would 
        used. 
         
      - Cultural Resources:  Additional information gained during preactivity surveys for 
        historical, or paleontological resources could be compiled into a database or adde
        database to improve the knowledge of area history.  Also coordination with affecte
        Americans would increase sensitivity to their concerns and show greater confidenti
        that hold cultural and religious significance for them.  Increasing the historical
        understanding of the area would provide a basis for the enhancement of future mana
        cultural resources in the region. 
         
      - Air Quality:  Areas disturbed for construction activities would result in short-te
        levels of particulate matter in these areas of disturbance.  Mitigation measures o
        Section C-3.3.1 would reduce fugitive dust potential.  No long-term effect on air 
        expected from construction. 
         
 

C-3.4.5 Environmental Justice 

      As stated in Section 5.20, DOE has reviewed the projects to consider the extent to w
low-income populations could be affected.  DOE's overall review indicated that the potenti
calculated for each discipline under each of the proposed alternatives present no signific
constitute a reasonably foreseeable adverse impact to the surrounding population.  Therefo
also do not constitute a disproportionately high and adverse impact on any particular segm
population, including minorities or low-income communities in the area, and thus do not pr
environmental justice concern. 
 

C-3.4.6 Consultation with Other Agencies



      Letters regarding consultation under Endangered Species Act and National Historic Pr
are included in Appendix B, Consultation Letters.  A listing of agencies and persons consu
included in Appendix B. 
 
 
 
 

C-4 FORSEEABLE PROJECTS-DESCRIPTIONS 

   Forseeable proposed projects, whose detailed design or planning will not begin  
until the DOE has determined that the requirements of the National Environmental  
Policy Act process for project have been completed, are listed in Table C-3-1 
in Section C-3 and are described in this section. 
 

C-4.1 PROJECTS RELATED TO SPENT NUCLEAR FUEL 

C-4.1.1 EXPENDED CORE FACILITY DRY CELL PROJECT 

PROJECT NAME:  Expended Core Facility Dry Cell Project 
GENERAL PROJECT OBJECTIVE:  The general project objective of the Expended Core Facility Dr
project would be to increase the efficiency of naval spent nuclear fuel module preparation
the new Dry Cell would improve module preparation efficiency, minimize transportation, pre
disturbances of other sites, and make efficient use of existing facilities. 
Historically, naval spent nuclear fuel has been transported from the defueling location to
Engineering Laboratory (INEL) where it is unloaded into water pools at Expended Core Facil
nuclear fuel modules were prepared for examination and storage by removing the nonfuel str
in the Expended Core Facility water pools.  After preparation and examination, the fuel be
shipped to the Idaho Chemical Processing Plant for storage.  Removal of nonfuel structural
to facilitate examination and to minimize the amount of material managed as spent nuclear 
PROJECT DESCRIPTION:  Expended Core Facility 
The Expended Core Facility is located within the confines of the Naval Reactors Facility a
large laboratory facility used to receive, examine, and prepare for storage and transport 
fuel and irradiated test specimen assemblies.  The information derived from the examinatio
the Expended Core Facility provide engineering data on nuclear reactor environments, mater
design performance.  These data are used to develop longer-lived naval fuel and to ensure 
in warships can be operated as long as possible.  Naval spent nuclear fuel is prepared at 
Facility for storage and shipment to the Idaho Chemical Processing Plant. 
The building that houses the Expended Core Facility is a concrete block structure approxim
by 194 feet.  This space provides offices and enclosed work areas, including an array of i
reinforced concrete water pools that permit visual observation of naval spent nuclear fuel
inspection while shielding workers from radiation.  Adjacent to the water pools are shield
operations that must be performed dry.  Access to the Expended Core Facility for receipt a
large containers is provided by large rollup doors that allow railcar and truck entry. 
The water pools are 430 feet long and about 40 feet wide.  The depths of the different wat
from 20 feet to 45 feet.  There are five crane bridges for routine movement of material wi
network of walkways also serves as work platforms from which examination technicians contr
manipulate the tools and measuring apparatus which must be used under water. 
Walls and gates divide water pools into smaller work areas.  This sectionalization makes i
only a small portion of the pool at a time for equipment maintenance and repair.  The shie
located to the north of the water pools.  Transfer of irradiated material between the wate
cells is conducted via three transfer canals. 
All water pools are watertight, reinforced concrete construction.  The water pool floors a
support installed equipment and shielded shipping containers.  The depths and sizes of ind
zones have been determined by shielding requirements, the size of the materials to be hand
accommodation of the machine tools and operating equipment.  All construction joints in th
contain water stops.  Water pool walls and floors are coated with a thermal-setting plasti
highly resistant to radiation damage, is amenable to easy decontamination, and contributes
Liquid radioactive wastes are generated in the Expended Core Facility through the radioact
of the water pool water by the introduction of corrosion products from the fuel and nonfue
irradiations test programs and the unloading of spent fuel shipping containers.  The Expen



has developed a variety of techniques for treating liquid wastes and has achieved a zero d
radioactive waste to the environment.  The design basis for the Expended Core Facility liq
system is to maintain zero discharge, maintain water clarity, minimize the amount of water
reduce exposures to personnel to as low a value as possible. 
The shielded cells afford another major capability of the Expended Core Facility.  There a
used for examination of smaller components.  The shielded cells are constructed of concret
densities, normal (150 pounds per cubic foot), 195 pounds per cubic foot, and 280 pounds p
Walls are 3 feet thick to provide the necessary shielding to reduce radiation in occupied 
cells is done by remotely operated equipment controlled from the operating gallery and vie
windows which are specially constructed to be nonbrowning and equal in shielding value to 
walls. 
At the Expended Core Facility, the spent fuel is unloaded from shipping containers with sp
shielded transfer casks to protect the workers from radiation.  The spent fuel is removed 
cask in the water pool where the depth of the water is sufficient to shield the workers fr
exposed spent fuel modules.  The subsequent machining operations and examinations of the s
performed in the water pool under the required depth of water where operations and examina
performed safely.  After the work on the spent fuel is completed, the spent fuel is loaded
transfer cask (under water) for transit to the storage location, such as the Idaho Chemica
These are the main pieces of special equipment and facilities that are required to perform
operations with naval spent nuclear fuel.  There are many other pieces of equipment and ap
also used along with the main equipment to do the necessary work safely and efficiently. 
PROJECT DESCRIPTION:.  Dry Cell Project:   
                        
      Purpose and Need:  This project would provide for the design, construction, and oper
facility for the preparation of naval spent nuclear fuel modules for shipment to storage f
operations are currently performed in the Expended Core Facility water pool.  The primary 
facility would be to examine fuel modules and remove nonfuel structures from the fuel modu
reducing the volume of material that must be managed as fuel.  Additionally, control rods 
to the fuel modules to ensure shutdown conditions are maintained.  This work would be perf
shielded, radiologically controlled area with remotely operated equipment utilizing proven
methods.  The facility would be designed for a 40-year life, built of structural steel and
be integral with the existing Expended Core Facility building. 
      Location:  The Naval Reactors Facility Expended Core Facility is located on the INEL
County which is part of the Eastern Idaho Intrastate Air Quality Control Region No. 61.  T
Facility is in the southern portion of the INEL site, about 23 kilometers (14 miles) north
boundary.  The Dry Cell Project would be a southeast extension of the Expended Core Facili
Universal Transverse Mercator coordinates for the Dry Cell Facility Main Exhaust Stack wil
meters north and 345550 meters east.  The township, range, section coordinates are T4N R30
      Type of Facility:  The Expended Core Facility Dry Cell would be a shielded concrete 
remotely operated equipment for preparing naval spent nuclear fuel modules for examination
storage facilities. 
The major element of the Dry Cell Facility would be a large reinforced concrete shielded c
dimensions of 22 feet wide by 84 feet long by 21 feet high, containing all the equipment n
and disassemble fuel modules.  Shielded decontamination and repair cells would be attached
shielded cell to allow remote decontamination and repair of equipment used throughout the 
Facility. 
      Design Objectives:  The facility would have the capability to prepare and load one f
shift in a shipping cask.  Based on a two shift per day operation (500 shifts per year), a
25 percent of the time the facility would be shut down for maintenance, the Dry Cell Facil
is expected to be about 375 modules. 
The cell design would incorporate 4-foot-thick radiation shielding walls constructed of hi
normal-density concrete.  The shielding would be designed to limit radiation levels in nor
around the cell to 0.1 millirem per hour or less.  At the INEL site boundary, there would 
elevation above the naturally occurring background radiation levels.  The Dry Cell design 
latest seismic requirements and would include negative pressure air ventilation for radiol
control.  Shielded lead glass windows and viewing aids would be provided as required at th
Power, lighting, and a fire suppression system would be provided. 
The Dry Cell would also be designed to facilitate decontamination and decommissioning at s
This would be achieved by including cell liner contamination barriers, no fixed embedded p
of cracks and crevices, smooth surfaces, and wall penetrations large enough to be radiolog
verify decontamination effectiveness. 
The Dry Cell would be attached to the existing Expended Core Facility building and provisi
made to transfer fuel modules between the Dry Cell and existing water pit facilities where
presently performed.  Operations of the Dry Cell would increase the efficiency of fuel mod
the Expended Core Facility by performing the operations dry instead of using the current u



      Description of Dry Cell Physical Layout:  The Dry Cell Project would include an east
south extension of the existing Expended Core Facility building.  The east extension would
feet and would be the same height as the existing Expended Core Facility High Bay which is
The east extension would house a truck bay and an overhead bridge crane.  The 2,400 square
extension of the Expended Core Facility building would be constructed similar to the exist
design life of the building would be 40 years.  Construction materials would be noncombust
corrosion-resistant. 
Critical items and systems (ventilation, electrical, fire protection, and utility systems)
provide confinement of radioactive materials under normal operations and Design Basis Acci
Structural design, including loading combinations and construction of critical items, woul
in accordance with current editions of pertinent nationally recognized codes and standards
DOE Order 6430.1A (DOE 1989a). 
The 2,400 square foot southeast corner extension would be constructed of reinforced concre
metal sandwich panels.  Roofs would be designed to resist vertical live, snow, and wind lo
with ANSI Standard A58.1.  The roof would also be designed as a part of the lateral force 
make the building unit(s) act as an integral system. 
The Expended Core Facility building extension to the south would be 8,210 square feet and 
story construction approximately 36 feet high.  The south extension would house on the fir
shielded cell operating gallery, a truck bay, support office spaces, restrooms, and spares
floor of the south extension would house an equipment support area above the operating gal
open storage space above the support office spaces.  The east end of the second floor woul
shielded cell ventilation system high efficiency particulate air (HEPA) filters and fans.
The building south extension structure would match that of the existing Expended Core Faci
The building would have a structural steel frame and a steel truss supported roof with ext
inch reinforced concrete block up to a height of 10 feet above floor level. 
The shielded cell would include a preparation cell, a decontamination cell, and a repair c
viewing windows and master-slave manipulators would be installed for remote operations. 
The shielded preparation cell would be fabricated of reinforced concrete with interior dim
wide by 84 feet long by 21 feet high.  The decontamination cell would be 22 feet wide by 2
long by 21 feet high.  The repair cell would be 22 feet wide by 28 feet 6 inches long by 2
shielded cell walls would be constructed of high density concrete with a minimum density o
cubic foot.  Shielded wall thickness would be 4 feet. 
The Dry Cell shielding would be designed to limit radiation levels in normally occupied ar
to 0.1 millirem per hour or less.  At the INEL site boundary, there would be no measurable
radiation above the naturally occurring background radiation levels. 
The spread of radioactivity would be minimized by confinement barriers:  the shielded cell
fully lined floor and partially lined wall of stainless steel and the building's ventilati
be filtered.  Confinement would also be achieved by providing air locks and otherwise regu
differential pressures in the various areas of the building to maintain the air flow from 
toward areas of higher contamination and by HEPA filtration and carbon adsorber filtration
The radioactive ventilation system has three exhaust fans with 7,500 cubic feet per minute
fan.  Overall system capacity is sized for two fans to be running and one in standby to me
zone differential pressure requirements and in-cell air change requirements.  The in-cell 
negative differential pressure of 1 to 2 inches of water and 7 air changes per hour. 
The shielded cell would include a shipping cask transfer canal that extends underneath the
main cell.  The shipping cask transfer tunnel would be 27 feet deep, 17 feet wide, and 54 
shipping port and shield plug would be in the floor of the cell over the shipping cask tra
would be removed when a cask is placed beneath it for loading.  The shipping cask transfer
supported by two rails.  Directly under the shipping port, provisions would be made for se
restraining the transfer cart. 
The Dry Cell facility shielded cell, and repair and decontamination cells would require se
A combination high-density glass and oil-filled viewing windows would be required.  The wi
designed to remain unbroken and in place after a seismic event. 
The Dry Cell facility east extension would have an overhead crane.  The overhead bridge cr
minimum 130-ton capacity and a minimum hook height of 39 feet 6 inches above the Expended 
building floor. 
The Dry Cell shielded cell would have up to two overhead bridge cranes on a common rail th
working load of 10 tons.  The Dry Cell shielded cell would also have up to three electrome
manipulators mounted on a common rail to perform remote handling and maintenance. 
The design of the fire protection system would achieve a level of fire protection that mee
"improved risk" level. 
The shielded cell special suppression system is carbon dioxide.  Agent quantity requiremen
procedures shall comply with NFPA 12. 
Fire screens would be installed upstream of the HEPA filters in the ventilation system to 
from fire in-cell.  The fire screens shall be accessible for replacement and cleaning. 



The building extension facility fire sprinkler system would be a wet type and would be ins
with NFPA 13.  The new system shall be similar to the existing system and would be connect
sprinkler alarm system.  The standpipe system would conform to NFPA 14 and would include h
in required locations. 
      Schedule for Construction and Initial Operation:  The schedule for the Dry Cell Proj
commence construction in May 1996 and complete construction in May 1998.  Initial operatio
August 1998. 
PROJECT-SPECIFIC OPTIONS 
NOTE:  The previous project description was used for the analysis of potential consequence
Volume 2 of the spent nuclear fuel and INEL ER&WM EIS where the project would be implement
Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal). 
The option to phase out examinations at the Expended Core Facility is evaluated in Alterna
Action) and C (Minimum Treatment, Storage, and Disposal) of Volume 2 of this EIS.  The fol
presentation and evaluation of options are specific to meeting the need to efficiently rem
structural sections at the Expended Core Facility.  This need would only exist if an alter
implemented that involves continued operation of the Expended Core Facility examination an
for storage of naval spent nuclear fuel. 
      No Action:  Under this option, the Dry Cell would not be constructed.  Naval spent n
modules would be prepared with existing equipment at the Expended Core Facility.  This opt
efficiently meet the need to handle the larger naval spent nuclear fuel modules that would
Expended Core Facility over the next two decades.  Performing this work in the Expended Co
pools would be much more expensive. 
      Remove the Nonfuel Structural Sections at Servicing Facility:  If this option were i
naval spent nuclear fuel modules would be prepared at the location where it was removed fr
during servicing.  This option would require additional handling of the spent nuclear fuel
facilities with specialized equipment (five facilities instead of one, with no reduction i
impact), and additional transportation for the nonfuel sections at each of the five servic
Expended Core Facility already has the trained personnel, proven procedures, and specializ
equipment necessary for this work.  If the spent nuclear fuel modules were prepared at the
Facility, the fuel section could be transferred to another part of the Expended Core Facil
examination without having to load it into a transport cask for shipment to another locati
      Prepare the Modules at Another Location:  If this option were carried out, naval spe
would be transported to a central location where it would be unloaded, the nonfuel structu
removed, and the fuel section reloaded into a transport cask and shipped to the Expended C
examination.  This option would require additional handling, construction of new facilitie
specialized equipment, and additional transportation. 
      Phase Out Removing Nonfuel Structural Sections:  If this option were implemented, na
nuclear fuel would be examined and stored without removing the nonfuel structural sections
this would make internal examination of the spent nuclear fuel modules more difficult.  Ne
procedures would need to be developed to perform the internal examinations.  Implementing 
would increase the amount of material to be managed as spent nuclear fuel since the nonfue
sections can be disposed of as low-level waste when removed. 
      Increase Water Pit Capacity:  Under this option all naval spent nuclear fuel modules
prepared in the Expended Core Facility water pit; however, unlike the "No Action" option a
action would be taken to efficiently support the shipping and handling of larger naval spe
modules that would be received at the Expended Core Facility over the next two decades. 
Implementation of this option would require extensive engineering effort for equipment and
and procurement.  The option would also require refurbishment of existing water pits.  The
impact ability of the Expended Core Facility to maintain ongoing materials test programs.
Implementation of the option would provide no significant advantage for reduced environmen
would increase costs of operations while reducing the capability of the Expended Core Faci
materials. 
AFFECTED ENVIRONMENT:  A general description of the area and existing industrial site is p
Volume 1, Appendix D, Part A, Section 4.2.  The Dry Cell Project would have negligible aff
environment. 
ENVIRONMENTAL CONSEQUENCES OF THE DRY CELL PROJECT: 
      Overview of Environmental Impacts:  The following sections discuss the potential env
consequences at the INEL site associated with the construction of the Dry Cell Project at 
Facility.  The environmental consequences are based on the fact that the Expended Core Fac
in existence and operating within the perimeter of the Naval Reactors Facility at the INEL
environmental effects of this project are discussed in the following paragraphs. 
Review of the environmental effects of operation of the Expended Core Facility Dry Cell at
the preparation of naval spent nuclear fuel has shown that the impact on the environment a
work is very small.  The largest effect in the vicinity of INEL site is a small increase i
emissions.  The differences in all other impacts in the vicinity of INEL site for the avai



very small or nonexistent. 
      Number of Employees:  Approximately 500 engineers, technicians, clerical, and mainte
personnel are employed in the receipt and examination of naval spent nuclear fuel at the E
Facility or in direct support of these activities.  The table below provides a summary of 
would be associated with the Expended Core Facility if the Dry Cell Project is constructed
table, there is an increase in workers in the period 1996 through 1998 for construction wo
operation would not require any additional personnel and as shown in the table, the Expend
work force would return to 500 after construction of the Dry Cell is completed. 
Summary of direct jobs for Dry Cell Project - Expended Core Facility. 
1995   1996   1997   1998   1999   2000   2001   2002   2003   2004  
574    574    550    500    500    500    500    500    500    500 
      Air Emissions:  Small quantities of radioactivity are contained in the air released 
Core Facility and prototype plant operations at the Naval Reactors Facility.  The annual r
Expended Core Facility total approximately 1.1 curies, composed primarily of 0.30 curie of
curie of carbon-14, 0.094 curie of tritium, 0.000011 curie of combined strontium-90 and yt
0.0000048 curie of iodine-131.  These releases at the Naval Reactors Facility would be inc
curies per year by the Dry Cell Project.  The primary contribution to the small increase i
from carbon-14. 
The principal sources of current nonradioactive industrial gaseous effluents are air from 
from cooling towers, and fuel combustion products from the three steam generating boilers 
The Dry Cell operations would contribute a negligible amount of PM-10 and Volatile Organic
Compounds (VOC).  The PM-10 release from the Dry Cell would be 2.45 y 10-9 tons per year a
less than 1,800 pounds per year. 
Potential impacts to air quality from construction activities would include fugitive dust 
from support equipment.  The modeling assessment showed that expected construction-related
impacts should be minor and temporary and, when added to the baseline concentrations, woul
percentage of applicable standards (Section 5.7 of Volume 2). 
Asbestos-containing material is present at the Naval Reactors Facility, but, as a result o
conditions with regard to asbestos at the Naval Reactors Facility, releases would be unaff
Cell Project. 
      Water Emissions:  No radioactive liquids are discharged to the environment at the Na
Facility.  The Dry Cell would not release any radioactive liquids and would have no effect
radioactive liquids at the Naval Reactors Facility. 
Since the water released to the industrial waste ditch does not include any effluents from
Facility, the discharges to the ditch would be unaffected by the Dry Cell Project.  Operat
Core Facility produces about 25 percent of the total sewage discharge at the Naval Reactor
Expended Core Facility discharge would remain the same with the Dry Cell Project since no 
personnel would be required for operations. 
No hazardous wastes are disposed of at the Naval Reactors Facility site and all solid and 
wastes are transported by vendors to treatment, storage, and disposal facilities approved 
Environmental Protection Agency and operating under approvals or permits granted by state 
regulatory agencies.  The Dry Cell Project would not generate any additional hazardous was
therefore have no impact on water quality in the area. 
A flood at the Expended Core Facility due to overflow of any surface water within the INEL
is a low probability event.  Flooding of the Expended Core Facility building is possible s
Dam fail; however, there is adequate time following the dam break until the flood water re
Reactors Facility to complete emergency procedure preparations. 
      Solid Waste:  All nonhazardous solid wastes that cannot be recycled or used by other
agencies are transported to the INEL landfills at the Central Facilities Area.  Operation 
Facility makes little contribution to these wastes other than the trash associated with th
persons who work at that facility.  Except for the generation of approximately 500 cubic m
waste during construction, the Dry Cell Project would not change the number of Expended Co
personnel and the impact in this area at the INEL site is little affected by the Dry Cell 
The use of hazardous materials in essential applications at the Expended Core Facility res
generation of some hazardous wastes, including photographic solutions, solutions containin
organic solvents, paint-related wastes, and laboratory wastes.  All hazardous wastes are t
vendors to treatment, storage, and disposal facilities approved by the Environmental Prote
operating under approvals or permits granted by state and federal regulatory agencies, and
of at the INEL.  When appropriate, wastes are recycled or provided to other federal agenci
additional hazardous waste would be produced from the Dry Cell operation so the overall ef
environment is unchanged by the alternative selected. 
      Energy and Water Consumption:  Operations at the Expended Core Facility currently co
approximately 10,000 megawatt hours of electricity each year.  The Dry Cell operation woul
consumption by 873 megawatt hours per year for new ventilation system fans and facility sy
Annual water consumption by the Expended Core Facility is about 2.5 million gallons.  The 



would have no discernible effect on water usage, because the groundwater withdrawn for Dry
would be small in comparison to the total INEL site water consumption.  Expended Core Faci
operation would have virtually no effect on surface waters. 
      Radioactive Waste:  Operations at the Expended Core Facility contribute approximatel
meters (15,000 cubic feet) of radioactive solid waste each year.  No high-level waste and 
transuranic waste (less than 0.0001 cubic meter per year) are generated from current opera
Expended Core Facility.  The principal solid low-level waste generated by the Dry Cell wou
approximately 113 cubic meters per year of radioactive nonfuel structures removed from the
the Dry Cell.  This material would be shipped to the Radioactive Waste Management Complex 
This waste is part of the 425 cubic meters already contributed each year.  The difference 
meters is now generated in the water pit and would be generated in the Dry Cell when Dry C
begin.  An additional 2 cubic meters per year of radioactive waste would be generated from
in the new Dry Cell radioactive ventilation system.  The increased radioactive waste from 
offset by reduced water pit resin filter waste since the nonfuel structural cutting would 
performed in the water pits.  Consequently, the overall effect on the environment is essen
the Dry Cell Project. 
 

C-4.1.2 INCREASED RACK CAPACITY FOR CPP-666 

Figure. Project Data Sheet-Expended Core Facility Dry Cell Project.  
PROJECT NAME:  Increased Rack Capacity for CPP-666 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to ens
near-term capability of the Idaho Chemical Processing Plant to continuously receive and st
increasing the capacity for fuel storage in three storage pools in the Fuel Storage Area a
process is commonly called reracking and involves replacing fuel storage racks in Pools #1
need for this project comes from an analysis of Idaho Chemical Processing Plant fuel stora
that demonstrates additional storage capacity would be required under several of the alter
of the analysis show the following: 
      -  Fuel Storage Area fuel storage in Pool #6 for aluminum clad (research) fuel would
         Spring 1993, but the date can be extended to 1994 or 1995 through revised Fuel St
         fuel management and limited, temporary storage of aluminum clad fuel in stainless
          
      -  Fuel Storage Area fuel storage capacity for zirconium clad (primarily naval) fuel
         (that is, 10- or 12-inch square) fuel positions would allow receipt through 1995 
         reracking. 
          
      -  Fuel Storage Area fuel storage capacity for zirconium clad (naval) fuel requiring
         16- or 18-inch square) fuel positions would allow receipt through 1997 and still 
         reracking; receipt through 2000 would be accommodated if the safety analysis is a
         allowing stacking of fuel. 
          
For the proposed reconfiguration, reracking of CPP-666 fuel storage Pool #1 must occur bef
filled beyond the "manageable level"; otherwise, this project cannot be accomplished. The 
dependent on operational safety requirements that restrict the movement of fuel storage ra
and the movement of heavy objects over, or in proximity to, loaded fuel racks. 
PROJECT DESCRIPTION:  This proposed project would involve replacing and rearranging existi
storage racks in three of the six Fuel Storage Area pools in CPP-666.  These pools are in 
Dissolution Process and Fuel Storage Facility (CPP-666).  The fuel storage capacity would 
replacing existing racks in three storage pools with new racks.  The new racks would be ta
cases would have different storage port dimensions and different spacing dimensions betwee
minimum of eight feet of water shielding would be maintained over fuel being moved.  Criti
requirements would be met in the design of the new fuel storage racks, and by criticality 
reconfigured fuel storage pools and administrative controls on their operation.  The new r
designed to meet the High Hazard Facility Use Category requirements in DOE Order 6430.1A (
and other applicable codes, standards, and regulations.  Their layout and design would not
Storage Area structural limits. The existing design of the Fuel Storage Facility building 
from other natural phenomena, including high winds, tornadoes, and floods.  The existing F
water treatment systems and heating, ventilating, and air conditioning systems are adequat
reracking. 
The project would also include decontamination of the racks being replaced and their dispo
would initially be decontaminated underwater to remove as much of the loose contamination 
standard techniques, such as high-pressure water jets, brushing, or scrubbing, before they
pool.  An underwater vacuum system would be used to capture most of the material washed fr



Following their removal from the fuel storage pools, local decontamination of hot spots co
if needed, and the racks would be bagged while damp to contain the potential release of ai
radionuclides.  To limit free standing water in the bags, the racks would be allowed to dr
into the bags and absorbent material may be placed at the bottom of the bags.  Additionall
racks may be dried by circulating air through the bags.  The bag exhaust would be through 
particulate air filter system designed for moist air.  
Expanding the storage capacity would involve replacing fuel storage racks in Pools #1, #5,
in storage capacity would result from the following reconfiguration: 
      -  Pool #1 would replace 27 racks containing 486 storage locations, which are approx
         10-feet tall, with 35 racks containing 925 storage locations, which are approxima
         tall.  The number of storage locations would increase because the spacing between
         locations would be less than that in the existing configuration. 
          
      -  Pool #5 would replace 24 racks containing 384 storage locations, which are approx
         10-feet tall and 12-inches square, with 21 racks containing 294 storage locations
         approximately 15-feet tall and 16-inches square.  There are fewer storage locatio
         proposed configuration, but the proposed storage locations would be larger and ta
          
      -  Pool #6 would replace only 20 of the existing 32 racks in Pool #6.  The 20 racks 
         one  half of the surface area of Pool #6 and contain 300 storage locations, which
         and 8-inches square.  These racks would be replaced with 12 racks containing 300 
         locations, which would be approximately 15-feet tall and 8-inches square.  
          
This project (Pools #1, #5, and #6) would increase the capacity of the Fuel Storage Area f
18 metric tons of heavy metal (MTHM) to approximately 32 MTHM.  This amount is only an app
because the actual capacity depends upon such factors as the geometry of the individual fu
characteristics of their heavy metal.  The fuel receipt and storage in the Fuel Storage Ar
continue as follows: 
      -  Receipt of aluminum-clad research reactor fuel could be extended from 1995 to bet
         and 2009 (depending on fuel receipt). 
          
      -  Naval fuel requiring small storage locations could be extended from 1995 to beyon
          
      -  Naval fuel requiring large storage locations could be extended from 1997 to the y
          
In the preliminary plans, Pools #1 and #5 would be emptied of fuel before rack replacement
consequences of accidentally dropping a rack or rack handling tool in Pool #6, a row of em
locations in the loaded racks between the loaded storage locations and the new racks would
buffer zone during fuel rack replacement activities.  Pool #6 would contain fuel in most o
fuel rack storage locations and the storage locations closest to the new racks would remai
Following reracking, operations in Pool #1 would resume in 1997, Pool #6 in 1998, and Pool
The 51 fuel racks from Pools #1 and #5 would be decontaminated and dispositioned to a lice
commercial vendor.  The 20 racks from Pool #6 may be used in the south basin of Building C
dispositioned like the others.  If Pool #6 racks need to be decontaminated and disposition
waste would increase by 235 cubic meters (305 cubic yards).  The balance of the radioactiv
packaged and disposed of at the Radioactive Waste Management Complex or incinerated at the
Experimental Reduction Facility, whichever is appropriate.  The industrial waste would be 
Central Facilities Area landfill. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Processing Plant).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of p
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.1.2-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
 
Table C-4.1.2-1.  Summary of potential environmental impacts of the Increased Rack Capacit
CPP-666 Project under Alternative B.  
Impact attribute    Potential impacta,b                                Potential mitigativ
Geology and soil,   None (no disturbed acreage)                        Project will be in 



acres disturbed 
Water resources     Construction: 26,875 liters                        Storm Water Polluti
                    Operation: Usage within operational envelope       Plan in place at th
                               of ICPP major facility area  
                    Effluents: 29,000 liters of low-level waste water  
                               to the ICPP Process Equipment  
                               Waste system  
Wildlife and        None                                               Project will be in 
Habitat 
Historic,           None                                               Storage will be in 
archaeological, 
or cultural resources                                                  facility  
Air resources       Radiological operational emissions                 Project would use e
                     1.4 y 10-5% of NESHAP dose limit                  stack with appropri
                    Toxic Air Pollutants (TAPs)                        filtering capabilit
                     None  
                    Prevention of Significant Deterioration (PSD)  
                     None  
Human health        Radiation exposures and cancer risk                Access control, fac
                    Maximally exposed individual:                      safety analysis, in
                     1.4 y 10-6 mrem/yr                                surveillance, annua
                     7.0 y 10-13 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                      Year 2000: 7.4 y 10-6 person-rem/yr  
                         3.7 y 10-9 latent cancer fatalities/yr  
                      Year 2010: 8.1 y 10-6 person-rem/yr  
                         4.0 y 10-9 latent cancer fatalities/yr  
                    Nonradiological effects:  No effects  
Transportationd     Construction (onsite truck trips):                 Use of approved tra
                     Nonradiological - 8                               and containers, qua
                     Radiological - 21                                 equipment operators
                    Operation (truck trips per year):                  manifesting procedu
                     Nonradiological - 1.4 onsite  
                     Radiological - 0.1 onsite  
                     Spent nuclear fuel - 14 onsite; 14 offsite  
Waste management    Construction (m3): industrial waste - 300          Waste minimization 
                              low-level waste - 770                    programs in place a
                    Operation (m3/yr): industrial waste - 50           the INEL  
                      low-level ion resins waste - 0.3  
Socioeconomic       Construction:  40 existing workers                 None  
conditions          Operation:  No additional workers  
  
  
a.  Definition of acronyms:  HEPA - high-efficiency particulate air; ICPP - Idaho Chemical
NESHAP - National Emission Standards for Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  All offsite shipments of naval spent nuclear fuel are allocated to this project. 
  
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the present fuel storage capacity in the Fuel Storage Are
would be retained.  This option corresponds to Alternatives A (No Action) and C (Minimum T
Storage, and Disposal) evaluated in this EIS.  Without changing the racks, the pools would
capacity several years earlier than under the proposed alternative.  During a three-year t
spent nuclear fuel would continue to be received and stored at the INEL.  Filling the Fuel
storage pools beyond the manageable level would also preclude future fuel storage expansio
the Fuel Storage Area storage pools as an option in DOE evaluations and decisions on fuel 
Provide New Storage  -  This option is presented in the Dry Fuel Storage Facility Summary.
corresponds to Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Dispo
evaluated in this EIS.  Depending upon the availability of other storage facilities and th
the specific fuel types proposed for CPP-666 storage, this new storage could supplant the 
project. 
Use Existing Idaho Chemical Processing Plant Storage Facilities  -  New fuel receipts coul
water-filled basins of CPP-603.  This option is not evaluated in this EIS.  This facility 
environmental safety and health vulnerabilities that would be difficult to correct to allo



storage.  Storage in CPP-603 would violate the Court Order. 
Use an Existing Non-Idaho Chemical Processing Plant Fuel Storage Facility - Existing non-I
Processing Plant storage facilities do not meet the near-term fuel storage requirements; t
is not evaluated in this EIS.  Several miscellaneous fuel storage areas on the INEL were e
fuel canals associated with the Advanced Test Reactor, the Engineering Test Reactor, the M
Reactor, and the Advanced Reactivity Measurement Facility; and a Test Area North (TAN-607)
for storing fuel prior to disassembly and examination in the Test Area North Hot Cell.  No
feasible because of their limited size and the work that would be required to ready them t
example, structural, safety, and environmental evaluations and modifications; security mea
naval fuel).  Consideration was also given to holding the fuel in storage for several year
Reactors Facility Expended Core Facility on the INEL.   
Since the Expended Core Facility only holds spent nuclear fuel incidental to examination a
limited storage capacity, there is insufficient existing storage space for the amount of f
under all alternatives without the addition of new racks to the water pools.  Alternatives
out receipt of naval fuel at the Expended Core Facility would be precluded by storage of f
Fuel storage facilities at the Savannah River Site [that is, the Receiving Basin for Offsi
associated with the individual production reactors (K, L, and P)] were also examined.  The
storage space at the Receiving Basin for Offsite Fuels is very limited.  New fuel storage 
acquisition and upgrade of an existing facility would be required prior to accepting naval
Idaho Chemical Processing Plant research reactor fuels at the Savannah River Site.  The sp
would have to be transported to the DOE Savannah River Site from the Naval Reactors Facili
where it would be initially received, examined, and prepared for transport. 
 

C-4.1.3 ADDITIONAL INCREASED RACK CAPACITY (CPP-666) 

Figure. Project Data Sheet-Increased Capacity for CPP-666 Project.  
PROJECT NAME:  Additional Increased Rack Capacity (CPP-666) 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Additional Increased Rac
Capacity Project would be to increase the capacity for fuel storage in at least two of the
CPP-666 Fuel Storage Area at the Idaho Chemical Processing Plant without increasing the si
pools. 
PROJECT DESCRIPTION:  This project would involve replacing and rearranging (commonly calle
reracking) existing fuel storage racks in at least two of the six Fuel Storage Area pools.
Area pools are in the Fluorinel Dissolution Process and the Fuel Storage Facility (CPP-666
could be reracked with this project include Pools #2, #3, and #4.  In addition, the empty 
does not contain racks, would be considered for installation of racks under this project.
This project would increase the capacity of the Fuel Storage Area from approximately 32 me
heavy metal (MTHM) to approximately 62 MTHM.  This amount is only an approximation because
actual capacity depends upon such factors as the geometry of the individual fuel bundles, 
of their heavy metal, if racks were installed in the fuel cutting pool, etc.  The actual c
be to the maximum amount consistent with safety and regulatory requirements.  The increase
result from installing or replacing racks without increasing the size of the storage pools
taller and in some instances would have different storage port dimensions and different sp
between ports.  The new racks would provide flexibility for storing more fuel of different
the existing pools. 
Included in the project are (a) decontamination and disposition of the racks being removed
(b) continued operation of these pools with the increased capacity.  Facility support func
ventilation and water treatment capability have been determined to be adequate for the inc
the facility. 
Liquid low-level waste generated by the project would be disposed of in the existing liqui
systems at the Idaho Chemical Processing Plant.  The solid radioactive wastes, except for 
packaged and disposed of at the Radioactive Waste Management Complex or incinerated at the
Experimental Reduction Facility, whichever is appropriate.  The nonradioactive waste would
in the Central Facilities Area landfill. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Processing Plant).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of p
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate



are summarized in Table C-4.1.3-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the present fuel storage capacity in the Fuel Storage Are
would be retained.  This option corresponds to Alternatives A (No Action) and C (Minimum T
Storage, and Disposal) evaluated in this EIS.  Without changing the racks, the pools would
capacity several years earlier than under the proposed alternative.  As the existing racks
capacity, replacing them would no longer be an alternative in the Department of Energy eva
decisions on spent fuel management. 
Provide New Storage  -  Under this option, additional spent fuel storage would be construc
corresponds to Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Dispo
evaluated in this EIS.  This option is presented in the Dry Fuel Storage Facility Project 
upon the availability of other storage facilities and their appropriateness for the specif
for CPP-666 storage, this new storage could supplant the need for this project. 
 
Table C-4.1.3-1.  Summary of potential environmental impacts of the proposed Additional 
Increased Rack Capacity (CPP-666) Project under Alternative B. 
Environmental            Potential impacta,b                       Potential mitigative me
attribute 
Geology and soil,  None (no disturbed acreage)                        Project would be in 
acres disturbed 
Water resources    Construction: 27,000 liters                        Storm Water Pollutio
                   Operation: None                                    in place at ICPP  
                   Effluent: 27,000 liters to ICPP Process  
                             Equipment Waste system (as  
                             low-level waste)  
Wildlife and       None                                               Project would be in 
habitat 
Historic,          None                                               Project would be in 
archaeological, or  
cultural resources 
Air resources      Radiological operational emissions                 Project would use ex
                    1.4 y 10-5% of NESHAP dose limit                  with appropriate HEP
                   Toxic Air Pollutants (TAPs) - None                 capabilities  
                   Prevention of Significant Deterioration (PSD)  
                    None  
Human health       Radiation exposures and cancer risk                Access control, faci
                   Maximally exposed individual:                      analysis, inspection
                    1.4 y 10-6 mrem/yr                                annual reporting  
                    7.0 y 10-13 latent cancer fatalities/yr  
                   80-km (50-mile) population:  
                      Year 2000: 7.4 y 10-6 person-rem/yr  
                      3.7 y 10-9 latent cancer fatalities/yr  
                      Year 2010: 8.1 y 10-6 person-rem/yr  
                      4.1 y 10-9 latent cancer fatalities/yr  
                   Nonradiological effects - No emissions  
Transportationd    Construction (onsite truck trips):                 Use of approved tran
                    Nonradiological - 8                               containers, qualifie
                    Radiological - 22                                 operators, and shipm
                   Operation (truck trips per year):                  procedure  
                    Nonradiological - 1.4 onsite  
                    Radiological - 0.1 onsite  
                    Spent nuclear fuel - 272 onsite; 272 offsite  
Waste management   Construction (m3): industrial waste - 300          Waste minimization a
                             low-level waste - 800                    programs in place at
                   Operation (m3/yr): industrial waste - 50           INEL  
                             low-level waste - 0.3  
Socioeconomic      Construction:  40 existing workers                 None required  
conditions         Operation:  No additional workers  
  
  
a.  Definition of acronyms:  HEPA - high-efficiency particulate air; ICPP - Idaho Chemical
NESHAP - National Emission Standards for Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  



c.  Mitigative measures are described further in Section C-3.3.  
d.  All offsite shipments of spent nuclear fuel other than naval fuel and Fort St. Vrain f
project or the Dry Fuel Storage Facility; Fuel Receiving, Canning/Characterization, and Sh
 

C-4.1.4 DRY FUEL STORAGE FACILITY; FUEL RECEIVING, 

Figure. Project Data Sheet-Additional Increased Rack Capacity Project.  
CANNING/CHARACTERIZATION, AND SHIPPING 
PROJECT NAME:  Dry Fuel Storage Facility; Fuel Receiving, Canning/Characterization, and Sh
GENERAL PROJECT OBJECTIVE:  The general project objective of the proposed Dry Fuel Storage
Facility; Fuel Receiving, Canning/Characterization, and Shipping project is to provide a m
storage project that would accommodate the various fuel types and configurations in the cu
INEL fuels, projected naval and Advanced Test Reactor fuels, and spent nuclear fuel from m
offsite sources such as government, commercial, and university nuclear reactors.  The proj
DOE in safe, environmentally sound management of spent nuclear fuel during the estimated 4
(1995-2035) until final disposition can be achieved. 
While the functions performed by a proposed Dry Fuel Storage Facility and a Fuel Receiving
Canning/Characterization, and Shipping Facility would be the same for several of the Volum
the magnitude of the facilities would change depending on the alternative.  The project co
with the alternative.  The project would provide for the design, construction, and operati
PROJECT DESCRIPTION:  The spent nuclear fuel materials at the Idaho Chemical Processing Pl
historically been stored in wet storage facilities (as has the spent nuclear fuel at other
their reprocessing to recover the highly enriched uranium.  In April 1992, the Secretary o
that the reprocessing of spent nuclear fuel for recovery of uranium was no longer required
determination then changed the Idaho Chemical Processing Plant mission from reprocessing t
conditioning and interim storage. 
The two facilities of this project would perform the following functions: 
      1. Receive fuel shipping casks from various INEL and/or offsite locations depending 
         specific alternative considered. 
          
      2. Unload full casks into fuel unloading pools or directly into a dry hot cell depen
         specific alternative considered. 
          
      3. Inspect, dry, characterize, can, seal and test cans of fuel. 
          
      4. Load canned fuel into dry storage canisters. 
          
      5. Transport dry storage canisters to the Dry Fuel Storage Facility. 
          
      6. Retrieve dry storage canisters from the Dry Fuel Storage Facility. 
          
      7. After interim storage, transport full casks from the facility to a permanent disp
         another facility for additional conditioning prior to disposal in a repository. 
          
      8. Monitor storage conditions as required. 
          
The Fuel Receiving, Canning/Characterization, and Shipping Facility would be considered a 
nuclear facility.  The facility would be a multilevel facility with a operating hot cell a
surrounded by the auxiliary and support areas.  Depending on the required throughput capac
could range in size from 50,000 to 100,000 square feet.  The major areas of the facility w
following: 
      -  The cask receiving area would contain a washdown capability for rail or truck mou
         overhead cranes for cask lifting and movement, transfer carts, cask maintenance a
         repairs on casks; for example, replacement of seals), and storage areas for lifti
         cask impact limiters, access platforms, and similar equipment.  
          
      -  Capabilities required for characterization would include nondestructive evaluatio
         determine its physical, chemical, and radiological properties.  Sampling equipmen
         provided to acquire small samples of fuel to send to the analytical laboratory if
          
      -  Common equipment in the hot cell would include shielded viewing windows, master-s
         manipulators, electromechanical manipulators, and remote-operated bridge crane. 
          



      -  An analytical laboratory for complete chemical and radiological analysis of recei
         rubble, or broken spent nuclear fuel.  This laboratory would require a hot cell w
         handling capabilities for sample analysis and for removal of waste from the facil
          
      -  A control room for overview of the automatic operations of the facility including
         handling hot cell and manual override of facility functions as required.  The con
         contain monitors that report real-time data for selected systems and allow access
         parameters as necessary.  Other monitors would allow viewing via remote cameras o
         activities and other selected activities. 
          
      -  The facility would contain cold and hot shop areas to support building activities
         equipment fabrication, maintenance, repair, and fabrication of new systems. 
          
      -  Crane and electromechanical manipulator maintenance area for repair and preventiv
         maintenance of this equipment. 
          
      -  Administrative support areas (office, conference room, rest rooms, change rooms) 
         equipment and mechanical/electrical rooms to support overall operations in the fa
          
The proposed Dry Fuel Storage Facility would be integrated with the Fuel Receiving, Cannin
Characterization, and Shipping Facility.  This integration would alleviate the need to tra
dry storage in a transfer cask.  The storage facility would consist of a Modular Abovegrou
system and a fenced storage yard.  This system would eliminate the construction of new bui
to provide active cooling, and would allow additional storage capacity to be purchased and
support long-term consolidation of the current DOE spent nuclear fuel inventory. 
The number of Modular Aboveground Dry Storage units required would depend on the specific 
alternative considered, as described in the following project-specific options. 
The previous project description was used for the analysis of potential consequences in Ch
2 of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten
C (Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Dispo
project data sheets at the end of this project summary support the above project descripti
The proposed project would be located within a major facility area (the Idaho Chemical Pro
(See Figure C-1-1 for location and Section C-3.2 for a discussion of new construction in a
area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Tables C-4.1.4-1 and C-4.1.4-2.  These tables are complemented by inform
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Oth
issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, no new canning/characterization or dry storage capability
constructed.  This option corresponds to Alternative A (No Action) evaluated in this EIS. 
(CPP-603 Irradiated Fuel Storage Facility, CPP-749, and CPP-666) would be utilized to cons
nuclear fuel on the INEL.  During a three-year transition period, naval spent nuclear fuel
received and stored in CPP-666.  No major upgrades or new facilities would be installed.  
conditioning would proceed for maintaining safe operation. 
Receiving/Canning/Characterization in an Existing Facility, New Dry Storage Facility  -  U
an existing Idaho Chemical Processing Plant facility would be used for spent nuclear fuel
receiving/canning/characterization, and a new dry storage facility would be constructed.  
comparable to Alternative B (Ten-Year Plan) evaluated in this EIS (data sheets on pages C-
C-4.1.4-10).  The canning/characterization capability would be placed in an existing hot c
(CPP-666 Fluorinel Dissolution Process cell).  The existing fuel receiving and transportin
CPP-666 Fuel Storage Area (pool storage with reracking accomplished) would be used  
 
Table C-4.1.4-1.  Summary of potential environmental impacts of the Dry Fuel Storage Facil
segment of the Dry Fuel Storage Facility; Fuel Receiving, Canning/Characterization, and 
Shipping Project under Alternative B. 
     Impact area                Potential impacta,b                     Potential mitigati
Geology and soil    Disturbs 18.5 acres of previously disturbed soil   Previously disturbe
                                                                       would be within maj
                                                                       area  
Water resources     Construction:  water usage                         Storm Water Polluti
                    Effluent:  construction water                      Prevention Plan in 
Wildlife and        Minimal short-term impact on biodiversity,         Previously disturbe
habitat             productivity, and animal displacement and          prevent soil erosio



                    mortality within major facility area  
Historic,           Unknown number of sites                            Conduct and report 
archaeological, or                                                     mitigate according 
cultural resources                                                     regulations (Sectio
Air resources       Radiological operational emissions                 Facility design, sa
                     3.2 y 10-3% of NESHAP dose limitd                 inspection and surv
                    Toxic Air Pollutants (TAPs)  - None                annual reporting  
                    Prevention of Significant Deterioration (PSD) -  
                    None  
Human health        Radiation exposures and cancer risk                Access control, fac
                    Maximally exposed individual:                      safety analysis, in
                     3.2 x 10-4 mrem/yr                                surveillance, annua
                     1.6 y 10-10 latent cancer fatalities/yr           requirements  
                    80-km (50-mile) population:  
                      Year 2010: 2.0 x 10-3 person rem/yrd  
                         1.0 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  
Transportatione     Construction (onsite truck trips):                 Use of approved tra
                     Nonradiological - 1                               vehicles and contai
                    Operation (truck trips per year)                   casks, qualified eq
                     Nonradiological - 1 onsite                        operators, and ship
                     Radiological - 1 onsite                           manifesting procedu
Waste management    Construction (m3): industrial waste - 37.5         Waste minimization 
                    Operation (m3/yr): low-level waste - 5             recycling programs 
                              industrial waste - 10                    INEL  
Socioeconomic       Construction:  50 subcontractor personnel          None required  
conditions          Operation: 15 existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  Includes dose associated with receiving, canning/characterization, and shipping activi
4.1.4-2.  
e.  Offsite shipments of spent nuclear fuel other than naval fuel and Fort St. Vrain fuel 
project or the Additional Increased Rack Capacity (CPP-666) Project . 
 
Table C-4.1.4-2.  Summary of potential environmental impacts of the fuel receiving, 
canning/characterization, and shipping segment of the Dry Fuel Storage Facility; Fuel Rece
Canning/Characterization, and Shipping Project under Alternative B. 
     Impact area                Potential impacta,b                     Potential mitigati
Geology and soil    None (no disturbed acreage)                        Project would be in
                                                                       facility  
Water resources     Construction:  minimal water usage                 Storm Water Polluti
                    Operation:  No information                         Prevention Plan in 
                    Effluent:  construction water  
Wildlife and            None                                               Project would b
habitat 
                                                                       facility  
Historic,           None                                               Project would be in
archaeological, or                                                     facility  
cultural resources 
Air resources       Radiological operational emissions                 Facility design, sa
                     3.2 y 10-3% of NESHAP dose limitd                 inspection and surv
                    Toxic Air Pollutants (TAPs) - None                 annual reporting  
                    Prevention of Significant Deterioration (PSD) -  
                    None  
Human health        Radiation exposures and cancer risk                Access control, fac
                    Maximally exposed individual:                      safety analysis, in
                     3.2 x 10-4 mrem/yr                                surveillance, annua
                     1.6 y 10-10 latent cancer fatalities/yr           requirements  
                    80-km (50-mile) population:  
                      Year 2010: 2.0 x 10-3 person rem/yrd  
                         1.0 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  



Transportatione     Construction (onsite truck trips):                 Use of approved tra
                     Nonradiological - 1                               vehicles and contai
                    Operation (truck trips per year)                   casks, qualified eq
                     Nonradiological - 13.3 onsite                     operators, and ship
                     Radiological - 6.0 onsite                         manifesting procedu
                     Spent nuclear fuel - 272 onsite; 272 offsite  
Waste management    Construction (m3): industrial waste - 37.5         Waste minimization 
                    Operation (m3/yr): low-level waste - 220           recycling programs 
                              industrial waste - 490                   INEL  
Socioeconomic       Construction:  100 subcontractor personnel         None required  
conditions          Operation: 20 existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  Includes dose associated with storage segment of this project.  
e.  All offsite shipments of spent nuclear fuel other than naval fuel and Fort St. Vrain f
project. 
  
for these activities.  A new storage facility would be developed for placement of dry stor
spent nuclear fuel. 
Degradable spent nuclear fuel would be placed into dry storage using a canning facility in
Fluorinel Dissolution Process cell and procurement of modular dry storage containers (1,50
The dry storage containers would be placed inside a concrete biological shield for radiati
Appropriate equipment would be provided to move the canned fuel and other fuels that have 
life in dry storage, from the CPP-666 Fuel Storage Area to the dry storage container and c
The Irradiated Fuel Storage Facility and CPP-749 vaults would continue to be used as appro
Canning/Characterization/Shipping in Existing Facility, No New Dry Storage  -  Under this 
nuclear fuel stored at the INEL would be transported to another DOE site for conditioning/
disposal.  This option corresponds to Alternative C evaluated in this EIS (data sheet on p
INEL spent nuclear fuel would be placed into safe shipping packages and transported to a p
offsite location.  Some Idaho Chemical Processing Plant fuels that are degraded would need
before shipment.  This would be performed in the CPP-666 Fluorinel Dissolution Process cel
Alternative B (Ten-Year Plan) above] or in the CPP-603 Irradiated Fuel Storage Facility fu
(cave). 
For transport of the spent nuclear fuel from the Irradiated Fuel Storage Facility, the fac
upgrades to accept the larger truck casks and to properly test the casks for verification 
safety analysis report.  Shipments from the CPP-666 Fuel Storage Area, which has adequate 
capacity, may require some shipping cask testing capabilities. 
Minor modifications might be needed at other INEL fuel storage facilities to load and test
These modifications are expected to be covered by maintenance activities at these faciliti
New Receiving/Canning/Characterization Facility and New Dry Fuel Storage  -  Under this op
nuclear fuel storage in the DOE Complex would be centralized at the INEL.  This option cor
Alternative D (Maximum Treatment, Storage, and Disposal) evaluated in this EIS (data sheet
4.1.4-12 and C-4.1.4-13).  A new Fuel Receiving, Canning/Characterization, and Shipping Fa
as a Dry Storage Facility, would be constructed to accommodate the larger number of shipme
nuclear fuel from Hanford and Savannah River.  Storage capacity in existing CPP-666 pools 
expanded under this alternative [see Sections C-4.1.2, Increased Rack Capacity for CPP-666
4.1.3, Additional Increased Rack Capacity (CPP-666)]  in order to provide storage for nava
fuel and to provide interim storage capabilities for other spent nuclear fuel waiting tran
The CPP-666 receiving area and pools have a mission to receive naval fuel on a first-prior
nuclear fuel packages that have been prepared for dry shipment should not be placed back i
unloading environment; therefore, the receiving bays in the proposed new facility with a h
used so that the spent nuclear fuel would be unloaded in a dry environment and placed into
containers.  Under the Centralization alternative (Volume 1), it was assumed that during t
the CPP-666 Fluorinel Dissolution Process cell interim canning/ characterization capabilit
for INEL water-stored fuels and potentially for wet-shipped fuels.  The proposed dry stora
large volume of spent nuclear fuel would be a modular dry storage vault concept (approxima
modular aboveground dry storage containers). 
Wet Storage  -  An alternative to the above-described dry storage would be to provide any 
wet storage.  While nuclear industry and DOE experience has demonstrated a general benefit
the processing, storage, and handling complications in a wet environment, this alternative
considered, but was not evaluated in this EIS. 
Locate Facilities Elsewhere on the INEL  -  Under this option, canning/characterization an



facilities would be constructed at a location other than the Idaho Chemical Processing Pla
not evaluated in this EIS.  The Test Area North facility has an existing hot cell with the
spent nuclear fuel shipments by rail or truck.  However, spent nuclear fuel storage is bei
Area North (see Section C-2.1, Test Area North Pool Transfer), and the majority of spent n
at the INEL is approximately 32 kilometers (20 miles) south of Test Area North at Idaho Ch
Processing Plant, part of the way on a public highway.  Spent nuclear fuel canning/charact
storage at Test Area North would probably require upgrade/modification to the Test Area No
Complex, and would require construction of dry storage facilities at Test Area North. 
 
Figure. Project Data Sheet-Dry Fuels Storage Facility. (page 1) 
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   RECEIPT AND STORAGE 
PROJECT NAME:  Fort St. Vrain Spent Nuclear Fuel Receipt and Storage 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Fort St. Vrain Spent Nuc
Fuel Receipt and Storage project would be to complete the transportation, receipt, and sto
blocks of Fort St. Vrain spent nuclear fuel from the Public Service Company of Colorado sp
facility in Platteville, Colorado, to the Idaho Chemical Processing Plant Irradiated Fuel 
INEL.  In accordance with existing agreements between DOE and Public Service Company of Co
spent fuel would be transported to the INEL by Public Service Company of Colorado in compl
applicable transportation requirements using shipping casks certified by the U.S. Nuclear 
Commission. 
The Fort St. Vrain reactor is a High Temperature Gas-Cooled Reactor owned by Public Servic
Colorado.  The development, construction, and startup of the reactor was co-sponsored by t
Energy Commission (now DOE) through Contract No. AT(04-3)-633, dated July 1, 1965.  As par
overall research and development effort related to High Temperature Gas-Cooled Reactors, t
Energy Commission had planned to build a facility to demonstrate the reprocessing of High 
Gas-Cooled Reactor fuel.  The Idaho Chemical Processing Plant was to be the location of th
fuel reprocessing plant.  Due to changes in the development of commercial High Temperature
Reactor facilities, construction plans for the fuel reprocessing demonstration plant were 
However, the Atomic Energy Commission designed and constructed the Irradiated Fuel Storage
(CPP-603) in 1975 at the Idaho Chemical Processing Plant to store the spent fuel from Fort
environmental impacts for this facility were evaluated in the mid-1970s. 
In modification No. M010 (effective April 1, 1980) to the 1965 contract, the parties made 
obligation to accept a total of eight segments of fuel from the Fort St. Vrain reactor.  T
include a ninth segment that is in storage at Fort St. Vrain.  DOE is responsible for the 
eight segments.  DOE also agreed that, at the sole discretion of DOE and under certain con
would accept additional spent fuel elements without further adjustment in the agreement.  
1980, DOE entered into Contract No. DE-SC07-79IDO1370, which incorporated the 1965 contrac
defined the procedures and specifications for fuel receipt. 
This spent fuel transportation project would involve movement of approximately 16 metric t
metal (spent Fort St. Vrain fuel) across public highways in U.S. Nuclear Regulatory Commis
shipping casks to the INEL where the spent fuel would be unloaded by remote capabilities i
storage space (Irradiated Fuel Storage Facility).  Each Fort St. Vrain fuel segment contai
(or elements) and a small but variable number of test elements.    Receipt of the fuel at 
existing DOE contractual commitment. 
Three segments were transported and received at the INEL between 1980 and 1987.  Six segme
fuel remain at the Fort St. Vrain Fuel Storage Facility, except three shipments totalling 
completed in 1991 following issuance of an environmental assessment (DOE/EA-0441) (DOE 199
Currently 744 blocks are in storage at the Irradiated Fuel Storage Facility.  This project
transporting of the remaining six spent fuel segments to the INEL by Public Service Compan
and receipt and storage of the spent fuel in the Irradiated Fuel Storage Facility.  These 
approximately 1,464 blocks total.  Each shipment would consist of one cask containing six 
requiring a total of 244 shipments. 
PROJECT DESCRIPTION:  The Fort St. Vrain fuel is in the form of uranium and thorium carbid
coated with layers of pyrolytic carbon and silicon carbide, bonded by a carbonaceous matri
rods, which are subsequently inserted into graphite blocks.  Fresh fuel blocks have variab
thorium contents.  The Fort St. Vrain design fuel life is 1800 effective full power days. 



which has been in the Fort St. Vrain reactor for the longest time has been irradiated to o
power days, or less than half of the design life.  Because of the designed, tested, and de
characteristics of the fuel, and the reduced actual fuel service history, there is a high 
St. Vrain fuel proposed to be received at the INEL will have less than one percent coating
Each shipment would consist of one TN-FSV cask containing six spent fuel blocks.  The TN-F
designed by Transnuclear, Inc., and certified by the U.S. Nuclear Regulatory Commission fo
public highways using semitractor trailer rigs (Certificate of Compliance No. 9253, Rev. 0
Shipments of spent fuel would arrive at the Irradiated Fuel Storage Facility unloading fac
the cask atmosphere would be removed for analysis to verify there is no damage to a fuel b
container.  It should be noted that 744 fuel blocks have been transported, received, and s
been damaged. 
Receipt of the six remaining segments of spent fuel at the Irradiated Fuel Storage Facilit
following operations: 
      1. Transport of the fuel from Fort St. Vrain to the INEL by Public Service Company o
          
      2. Relocation to CPP-749 or a new dry storage facility of some non-Fort St. Vrain fu
         the Irradiated Fuel Storage Facility. 
          
      3. A fuel handling sequence at the Irradiated Fuel Storage Facility to place the spe
         into storage. 
          
      4. Storage of fuel at the Irradiated Fuel Storage Facility. 
       
Because of the previous use of the Irradiated Fuel Storage Facility for storage of other f
BER-TRIGA, Peach Bottom, and TORY-IIC), space for a portion of the ninth segment will need
available.  The space would be made available by transferring the ROVER and Peach Bottom f
existing facilities or a new dry storage facility.  Some of the Peach Bottom Core II fuel 
to the CPP-749 Underground Dry Vaults where the Peach Bottom Core I is stored.  The Peach 
transfer would require purchase of stainless steel storage containers that would be loaded
Fuel Storage Facility and transported in existing INEL shipping casks. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented.  The project data sheet at
project summary supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Processing Plant).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of p
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.1.5-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
Retain the Fuel in the Independent Spent Nuclear Fuel Storage Facility at Fort St. Vrain -
corresponds to Alternative A (No Action) evaluated in this EIS.  The Public Service Compan
built a spent nuclear fuel storage facility onsite and transferred all spent fuel from the
and subsequently began converting the reactor building into a natural gas fueled electric 
This option is not considered responsive to the DOE contractual commitment to take possess
St. Vrain fuel.  Also, Public Service Company would not achieve its goal of becoming free 
materials by 1998 under this option. 
Receive Fort St. Vrain Fuel at Another DOE Facility  -  This option corresponds to Alterna
Treatment, Storage, and Disposal) evaluated in this EIS.  Under this option, existing or n
at another DOE site would be used for storage of the Fort St. Vrain fuel. 
Receive Fort St. Vrain Fuel at Another INEL Facility  -  The consequences of this option a
the analysis performed for this project.  No DOE facility other than Irradiated Fuel Stora
specifically designed for dry storage of graphite reactor fuels.  However, the Test Area N
TAN-607, built for the Aircraft Nuclear Propulsion Program, has the necessary space to acc
Fort St. Vrain fuels.   This facility would be difficult to qualify to current standards f
compliance with electrical, ventilation, and filtration codes, and other requirements that
to the storage of spent nuclear fuels.  Construction programs would have to be undertaken 
facility to meet current requirements. 
 
Table C-4.1.5-1.  Summary of potential environmental impacts of the Fort St. Vrain Spent N
Fuel Receipt and Storage Project under Alternative B. 
 Environmental             Potential impacta,b                          Potential mitigati
 attribute 



Geology and soil,   None (no disturbed acreage)                             Storage would 
acres disturbed                                                                   facility
Water resources     None expected.  The facility would not use any          Dry storage co
                    water and no effluents are generated                    Water Pollutio
                                                                            in place at IN
Wildlife and        None                                                    Storage would 
habitat                                                                            facilit
Historic,           None,                                                   Storage would 
archaeological, 
or cultural resources                                                       facility  
Air resources       Radiological operational emissions                      Access control
                    4.9 y 10-5% of NESHAP dose limit                        safety analysi
                    Toxic Air Pollutants (TAPs)                             surveillance, 
                    2.3 y 10-5% of significance level for combined  
                    TAPs  
                    Prevention of Significant Deterioration (PSD)  
                    <0.1% for all pollutants, all classes, all locations   
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           safety analysi
                     4.9 y 10-6 mrem/yr                                     surveillance, 
                     2.5 y 10-12 latent cancer fatalities/yr                requirements 
                    80-km (50-mile) population:  
                     Year 2000: 4.2 y 10-5 person-rem/yr  
                         2.1 y 10-8 latent cancer fatalities/yr  
                     Year 2010: 4.5 y 10-5 person-rem/yr  
                         2.3 y 10-8 latent cancer fatalities/yr  
                    Nonradiological effects  
                    Negligible impact on health effects expected.  
Transportation      Operation (truck trips per year):                       Use of approve
                     Spent nuclear fuel - 244 offsite                       vehicles and c
                                                                            casks, qualifi
                                                                            operators, and
                                                                            manifesting pr
Waste management    Small amounts of waste generated from cask              Waste minimiza
                    decontamination, facility inspection, and               programs in pl
                    maintenance.  No increase above current level of  
                    waste generation  
Socioeconomic       Operation:  No additional workers                       None required 
conditions 
  
  
a.  Definition of acronym:  NESHAP -  National Emission Standard for Hazardous Air Polluta
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
Receive Fort St. Vrain Fuel at Another Idaho Chemical Processing Plant Facility  -  The co
option are not bounded by the analysis performed for this project.  This option is to stor
fuel in the Underground Storage Facility or the Unirradiated Fuel Storage Facility, rather
fuels now stored in the Irradiated Fuel Storage Facility.  The Unirradiated Fuel Storage F
store only unirradiated fuel and would not provide proper storage for the Fort St. Vrain f
irradiated.  The Underground Storage Facility is designed to provide proper storage for bo
unirradiated fuels.  However, before the Underground Storage Facility could be used for th
St. Vrain fuel, an upgrade construction project would be needed to construct additional un
storage vaults. 
Receive Fort St. Vrain Fuel at Newly Constructed Storage  -  The consequences of this opti
bounded by the analysis performed for this project. 
Receive Only Contracted Amount of Fuel - This option corresponds to Alternatives B (Ten-Ye
(Maximum Treatment, Storage, and Disposal) evaluated in this EIS.  DOE is obligated to rec
five of the six fuel segments currently stored at the Fort St. Vrain spent fuel storage fa
sixth segment is at the discretion of the DOE.  Under this option, Public Service Company 
continue to store the balance of the fuel at their spent fuel storage facility.  This woul
Service Company of Colorado continue to employ a staff of operators, maintenance personnel
force to operate the storage facility.  If the sixth segment is not received, the Peach Bo
would continue to be stored in the Irradiated Fuel Storage Facility and would not require 
749 or a new dry storage facility.  There would be a reduction in the quantity of fuel tha



SUMMARY OF IMPACTS:  The cask design limits radioactive material releases following hypoth
accidents to satisfy the requirements of 10 CFR 71.51 for Type B packages.  These requirem
summarized below: 
      1. No escape of krypton-85 in one week exceeding ten times the maximum 
           krypton-85 activity value from 10 CFR Part 71, Table A-1. 
            
      2. No escape of other radionuclides exceeding the total amount specified in 
           10 CFR 71, Table A-1. 
            
      3. No external radiation dose rate exceeding one rem per hour at one meter from the 
         surface of the package. 
          
The cask must be designed and prepared for shipment so that, for a cask transported as exc
highway, radiation levels at any point two meters from the outer surface of the vehicle mu
millirem per hour.  The expected maximum number of vehicle round trips that would be requi
the transfer of fuel from Fort St. Vrain to Irradiated Fuel Storage Facility would not exc
would total approximately 250 round trips. 
The project does not require new construction or excavation.  Small quantities of radioact
mixed wastes would be generated during cask decontamination activities.  These wastes woul
disposed of according to procedures that are in compliance with applicable State and Feder
Assuming air emissions from the Irradiated Fuel Storage Facility were to increase linearly
measured data as the facility were filled with Fort St. Vrain fuel, INEL site emissions wo
approximately 40 microcuries per year. 
Relocation of Peach Bottom and ROVER/Parka fuels from the Irradiated Fuel Storage Facility
Underground Storage Facility and the Unirradiated Fuel Storage Facility would cause no inc
cumulative radioactive airborne emissions.  Peach Bottom fuels would be placed inside seal
before relocation to the underground vaults of the Underground Storage Facility.  The vaul
after receiving the Peach Bottom fuel, except for two normally closed sample connections. 
fuel is unirradiated and makes no contribution to radioactive airborne emissions. 
 

C-4.1.6 SPENT FUEL PROCESSING 

Figure. Project Data Sheet-Fort St.Vrain Spent Nuclear Fuel Reciept and Storage Project. 
PROJECT NAME:   Spent Fuel Processing 
GENERAL PROJECT OBJECTIVE:  For the purposes of analysis, a hypothetical Spent Fuel Proces
project was assumed.  The general project objective would be to provide the capability to 
enriched spent nuclear fuel.  Concerns about criticality during interim storage or in a Fe
dictate separation of the fissile material (uranium and plutonium) from the highly enriche
or disposal.  Aqueous dissolution and separation was assumed because DOE has data from pas
that could be used for analysis.  This process was intended to be bounding for whatever pr
actually be developed and used.  Processing these fuels would alleviate some of the fuel s
repackaging needs, as stated in the Dry Fuel Storage Facility; Fuel Receiving, Canning/Cha
Shipping project summary (see Section C-4.1.4).  Fuel processing could be done in order to
spent nuclear fuel and remove risks associated with storage and disposal, and to safely ma
high-level waste in a cost-effective manner.  For analysis purposes, it was assumed that r
Chemical Processing Plant processing and chemical separations facilities to condition the 
disposal by removal of the fissile material would be the bounding case.   
PROJECT DESCRIPTION:  Historically, many DOE spent nuclear fuel types were processed by ch
dissolution and the fissile material segregated.  Several processes were used because of t
materials making up the fuel elements: aluminum-clad fuels, stainless-steel-clad fuels, zi
and graphite fuels.  Aluminum-clad and zirconium-clad fuels were processed by highly acidi
dissolution.  Stainless steel-clad fuels were electrolytically dissolved.  Graphite fuels 
then the ash dissolved.  These processes generated solutions that included the radioactive
the fissile material, usually uranium-235, which were subsequently separated to segregate 
Once the fissile material is extracted, the remaining waste solution is referred to as hig
For analysis purposes, it is assumed that this project would process the current inventory
existing Fluorinel Dissolution Process facility (CPP-666) and Fuel Processing Building (CP
1997 and provide upgraded and new facilities to support long-term fuel stabilization activ
the earliest time the facilities could be restarted and was used to maximize the impacts w
window. 
Upgrades and new facilities would be required to support long-term processing of spent fue
been identified to some facilities that would increase efficiency, safety, or throughput r
improvements are described below with estimated costs. 



Completion of maintenance activities, operation readiness reviews, and obtaining DOE appro
required before the existing facilities could be restarted.  About two to three years woul
accomplish these activities.  Thus, FY 1997 would be the earliest the restart could be acc
a June 1995 decision to start processing.  Two or three processing campaigns could be acco
the fluorinel dissolution process would be shut down in FY 2000 to accomplish its upgrade.
The following paragraphs summarize the upgrades and new facilities that would be required.
  
The fluorinel dissolution process was run in the past to process zirconium fuel.  For anal
upgrades were assumed to increase the throughput roughly 2 to 3 times the historical proce
upgrade would be designed to include an electrolytic dissolution process for aluminum and 
fuels.  The old electrolytic stainless steel process is no longer operable.  The new elect
also provide a more environmentally acceptable method for processing aluminum fuel.  Hot o
assumed by 2006.  FY 2006 was assumed in this analysis because early processing would be t
case for impacts.  A rough estimate of the fluorinel dissolution process upgrade including
process is $700 million. 
The Fuel Processing Restoration project that was canceled in 1992 was to provide new facil
uranium from the dissolver product solutions.  The increased capacity for solvent extracti
not be required until FY 2006 when the fluorinel dissolution process would begin hot opera
estimate to restart the project and finish the facility is approximately $500 million. 
Graphite fuel processing would require a new pilot plant/production facility at an estimat
million. 
These new and replacement facilities would be sufficient to stabilize essentially all the 
types that are in inventory at the INEL.  Other fuels of different materials may require n
processes to produce acceptable waste forms. 
If this alternative were to be pursued aggressively, the generated wastes may require addi
waste tankage, which would be covered by the High-Level Tank Farm New Tanks project (see S
C-4.3.3). 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative D (Maximu
Treatment, Storage, and Disposal).  The project data sheet at the end of this project summ
above project description. 
The proposed project would be located mostly in existing facilities within a major facilit
Chemical Processing Plant).  (See Figure C-1-1 for location and Section C-3.2 for a discus
within an existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.1.6-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the existing facilities would not be restarted and new fa
constructed.  This option corresponds to Alternatives A (No Action), B (Ten-Year Plan), an
Treatment, Storage, and Disposal) evaluated in this EIS.  The no action option regarding p
fuel is evaluated by each of the spent fuel storage alternatives.  Processing fuels not hi
INEL (for example, N-Reactor or Fast Flux Test Facility fuels) is not presented here as an
included as site-specific alternatives within Volume 1. 
 
Table C-4.1.6-1.  Summary of potential environmental impacts of the Spent Fuel Processing
Project under Alternative D. 
    Environmental              Potential impacta,b                          Potential miti
    attribute 
Geology and soil,  Minimal previously disturbed soil, and in an            Most of the pro
acres disturbed    existing facility                                       existing facili
Water resources    Construction:  100,000 liters                           Storm Water Pol
                   Operation: 48,000,000 liters per year                   Prevention Plan
Wildlife and       None                                                    Most of the pro
habitat                                                                                 ex
Historic,          None                                                    Most of the pro
archaeological, or                                                         existing facili
cultural resources 
Air resources      Radiological operational emissions                      Facility design
                   0.4% of NESHAP dose limit                               criteria, safet
                   Toxic Air Pollutants (TAPs)                             inspection and 
                   110% of significance level for combined TAPs            annual reportin
                   Prevention of Significant Deterioration (PSD) -  



                   None   
Human health       Radiation exposures and cancer risk                     Access control,
                   Maximally exposed individual:                           safety analysis
                    0.04 mrem/yr                                           surveillance, a
                    2.0 y 10-8 latent cancer fatalities/yr                 Additional cont
                   80-km (50-mile) population:                             may be required
                      Year 2000: not in operation                          air pollutant l
                      Year 2010: 0.29 person-rem/yr  
                        1.5 y 10-5 latent cancer fatalities/yr  
                   Nonradiological effects  
                    Negligible impact on health effects expected  
                   Accidents - Handling and criticality:  MEI cancer  
                   risk increases from 4.8 y 10-8/yr (Alternative B) to  
                   2.0 y 10-7/yr due to this project  
Transportation     Construction (onsite truck trips):                      Use of approved
                    Nonradiological - 84.2                                 vehicles and co
                   Operation (onsite truck trips per year):                equipment opera
                    Nonradiological - 73.4                                 shipment manife
                    Radiological - 8.4  
                    Spent nuclear fuel - 16  
Waste management   Construction (m3): industrial waste - 3100              Waste minimizat
                   Operation (m3/yr):                                      recycling progr
                    high-level liquid waste -  4,500                       INEL  
                    low-level waste - 310  
                    industrial waste - 2,700  
Socioeconomic      Construction: 450 peak subcontractor personnel;         None required 
conditions                       50 existing  
                   Operation: 300 existing; 25 new workers  
  
  
a.  Definition of acronyms:  MEI - maximally exposed individual; NESHAP - National Emissio
Hazardous Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
 

C-4.1.7 EXPERIMENTAL BREEDER REACTOR-II  

Figure. Project Data Sheet-Spent Fuel Processing Project.  
    
   BLANKET TREATMENT 
PROJECT NAME:  Experimental Breeder Reactor-II Blanket Treatment 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Experimental Breeder 
Reactor-II Blanket Treatment Project would be to modify the Fuel Cycle Facility to treat t
Breeder Reactor-II blanket fuel assemblies to a suitable form for safe, interim storage.  
is part of the electrometallurgical process under development at Argonne National Laborato
The fuel treatment project would condition the spent blanket fuel to a stable form for sto
elements, including transuranic elements, would be separated and stabilized for storage pe
geologic disposal.  Nearly pure depleted uranium metal would be separated for storage for 
level waste.  This project would have the advantage of neutralizing the reactive constitue
and would produce material that would be better suited for interim storage.  The wastes pr
activity would be treated for disposal in the same manner as other wastes at Argonne Natio
Laboratory-West and would benefit from the common approach to waste disposal. 
PROJECT DESCRIPTION:  Argonne National Laboratory-West would treat Experimental Breeder 
Reactor-II fuel assemblies in the Fuel Cycle Facility following the electrometallurgical p
Experimental Breeder Reactor-II spent driver fuel assemblies located at either Argonne Nat
West or the Idaho Chemical Processing Plant.  The Experimental Breeder Reactor-II core con
blanket fuel assemblies that will be removed from the core during Fiscal Years 1994-1996. 
have previously been removed and are stored on the INEL site.  The blanket fuel assemblies
depleted uranium fuel slugs immersed in sodium, within a stainless steel jacket/can.  The 
heat transfer between the fuel and stainless steel.  A number of the fuel elements in stai
clustered together to form an assembly.  Electrometallurgical processing would turn the el
the blankets into nonreactive sodium chloride while converting the blanket fuel to a form 
The treatment would require shearing the stainless steel jackets to expose the fuel for tr



The Fuel Cycle Facility stabilizes the Experimental Breeder Reactor-II metallic spent driv
following treatment steps: 
      -   A molten salt electrorefining process to separate the fission products from the 
          uranium using an electrochemical cell to drive the process. 
           
      -   A furnace and mold system to cast the noble metal fission products and radioacti
          steel cladding into a disposable form. 
           
      -   Other processes to place the active fission products into zeolites, and vitrifyi
          into a mineral waste. 
           
The uranium would be separated from most of the fission products.  The fission products ex
fuel would be placed in two stable waste forms:  a mineral waste containing the active fis
metal waste containing the noble metal fission products and the cladding alloys from the f
waste forms would be thoroughly analyzed for subsequent repository disposal.  The small am
transuranic elements present in the fuel would be extracted with the active fission produc
alloyed with the structural stainless steel recovered from the fuel assemblies to produce 
could be stored for later disposition. 
This project would modify the Fuel Cycle Facility element chopper to handle the larger bla
assemblies, and add a high-throughput electrorefiner to handle the larger quantities of de
the blankets.  The increased capacity would allow the Fuel Cycle Facility to treat the 326
assemblies in the Experimental Breeder Reactor-II as well as the others in storage at the 
increase the treatment rate from 90 to 120 spent driver fuel assemblies per year.  The act
products, and elemental sodium from the blankets would be treated in the same manner as th
Experimental Breeder Reactor-II driver fuel assemblies.  The treatment would convert the e
in the blankets to sodium chloride. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Laboratory-West).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.1.7-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS:  
No Action  -  Under this option, the present practice for blanket handling would be contin
blankets are removed from Experimental Breeder Reactor-II, they are transported to the Hot
Examination Facility.  The top and bottom section of the blanket fuel assemblies are machi
remaining assemblies with the blanket fuel elements are placed in a storage can.  This can
another can and transported to the Radioactive Scrap/Waste Facility.  The blanket assembli
at the Radioactive Scrap/Waste Facility until a decision is made on processing or treatmen
option corresponds to Alternatives A (No Action) and C (Minimum Treatment, Storage, and Di
evaluated in this EIS. 
From an environmental perspective, this option would have disadvantages.  The blanket fuel
elemental sodium that will react with water and produce hydrogen gas.  This characteristic
material as reactive.  Reactive material is best handled by eliminating or stabilizing the
The storage option would only isolate the reactive component. 
Develop a New Process  -  This option would be to develop a new process to stabilize the s
blanket fuel assemblies.  This option is not evaluated in this EIS.  This option would req
development program and then implementation of the process into a remote handling facility
would require additional treatment and the fuel would have to be stored while this option 
implemented. 
 
Table C-4.1.7-1.  Summary of potential environmental impacts of the Experimental Breeder 
Reactor-II Blanket Treatment Project under Alternative B. 
 Environmental        Potential impacta,b                                     Potential mi
 attribute 
Geology and soil,     None (no disturbed acreage)                             Project woul
acres disturbed 
Water resources       No increase                                             Not required
Wildlife and          None                                                    Project woul



habitat 
Historic,             None                                                    Project woul
archaeological, 
or cultural resources 
Air resources       Radiological operational emissions                      Facility desig
                     5.7 y 10-3% of NESHAP dose limit                       criteria, safe
                    Toxic Air Pollutants (TAPs)                             and surveillan
                     None  
                    Prevention of Significant Deterioration (PSD)  
                     None  
                      
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     5.7 y 10-4 mrem/yr                                     annual reporti
                     2.9 y 10-10 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                       Year 2000: 0.012 person-rem/yr  
                        6.0 y 10-6 latent cancer fatalities/yr  
                       Year 2010: 0.014 person-rem/yr  
                        7.0 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  
Transportation      Construction:  None                                     Use of approve
                    Operation (onsite truck trips per year):                and containers
                     Radiological - 4.9                                     operators, and
                     Spent nuclear fuel - 11                                procedure  
Waste management    Construction:      None                                 Waste minimiza
                    Operation (m3/yr): high-level waste - 3.5               programs in pl
                              transuranic - 4.0  
                              low-level waste - 7.4  
                              mixed low-level waste -  
                              0.4  
Socioeconomic       Construction:  10 existing workers                      None required 
conditions          Operation:  12 existing workers  
  
  
a.  Definition of acronym:  NESHAP - National Emission Standards for Hazardous Air Polluta
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.1.8 ELECTROMETALLURGICAL PROCESS DEMONSTRATION  

Figure. Project Data Sheet-Experimental Breeder Reactor-II Blanket Treatment Project.  
PROJECT NAME:  Electrometallurgical Process Demonstration   
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to all
demonstration and testing of new spent nuclear fuel management processes.  The goals of th
be the following: 
      -  Demonstrate the technical and economic feasibility of electrometallurgical proces
         conditioning spent nuclear fuel for disposal. 
          
      -  Demonstrate a waste product that is compatible with the expected acceptance crite
         geologic repository. 
          
      -  Explicitly quantify the volume reduction of the waste stream components. 
          
PROJECT DESCRIPTION:  Argonne National Laboratory-West would perform the process developme
and demonstrate the conditioning of Department of Energy (DOE) spent nuclear fuel for disp
energy use.  Much of the spent nuclear fuel at the INEL is highly enriched, has seriously 
storage, contains chemically reactive material, or cannot be expected to retain its integr
making direct disposal into a repository potentially unacceptable.  These concerns suggest
stabilization processes such as electrometallurgical processing.  An environmental assessm
aspects of the proposed project has previously been prepared (DOE 1990a, 1990b). 
Presently in storage at the INEL are 72 distinct and different DOE fuel types with still m
These fuel types include metal, hydride, metal alloy sodium bonded, graphite, aluminum, ox



fuel matrices.  Demonstration fuels would be transported from other locations to Argonne N
Laboratory-West as needed.  Argonne would first complete process development and demonstra
unirradiated fuel containing representative fission product elements and then conduct a pi
demonstration of spent nuclear fuel stabilization in the Hot Fuel Examination Facility and
at the Argonne National Laboratory-West site.  This demonstration would include electromet
processing of representative DOE fuel types and cover the complete range of operations nec
the fuel for ultimate disposition.  The only new equipment required for this demonstration
installation of a vessel for carrying out the reduction of oxide to metal.  The waste form
course of stabilizing oxide fuel would be identical to those produced with other fuel type
compositional differences in the metal waste forms, which depend on the composition of the
materials used in the particular fuel types.  For metallic spent fuel, additional equipmen
the present equipment would be required to disassemble fuel assemblies and chop the fuel.
Electrometallurgical processing generally includes processes such as molten salt-metal ext
salt electrorefining and electrowinning, salt-metal retorting, and metal slagging and inje
basic process steps consist of chopping the fuel rods, electrorefining the fuel material, 
processing, and then injection casting the resulting material into metal ingots.  The deta
as follows: 
      -  The spent fuel assembly is introduced for processing into a remotely operated, sh
         called a hot cell.  The assembly is taken apart, and the structural components (e
         the fuel rods themselves) are removed and discarded as waste.  The rods are passe
         shear and chopped into short pieces.  For oxide fuels, the pieces are placed in a
         to produce a metal product.  This product or chopped metallic fuel segments are p
         electrorefiner at 500oC.  Electrorefining is an established industrial process us
         metals like nickel.  This type of electrometallurgical processing operates like a
         anode, cathode, and electrolyte.  At the appropriate cell voltage, uranium is dep
         metal cathode.  The small percentage of plutonium in most DOE spent nuclear fuel 
         collected with a mixture of uranium and fission products in a liquid cadmium cath
         majority of fission products are left in the electrolyte. 
          
      -  The next step involves separating the product from the electrolyte or cadmium.  F
         cathode this means raising the temperature of the cathode product in a furnace to
         (1000 to 1200oC) that separates the uranium/plutonium from the cadmium and vapori
         cadmium for collection and reuse.  The uranium/plutonium product will be recycled
         electrorefiner for eventual removal with the fission products in the waste stream
         separation will be used to remove the salt from the uranium on the solid cathode.
          
      -  Raw metal ingots would then be produced by injection casting, a process similar t
         routinely in the manufacture of many plastic products.  The raw fuel ingots would
         removed from molds and placed in storage for a three-to-five year period until a 
         made as to their final disposition. 
          
      -  The principal process wastes would be from the electrorefiner.  The fission produ
         extracted and placed in two stable waste forms:  a mineral waste containing the a
         products, and a metal waste containing the noble metal fission products and struc
         from the fuel elements.  These waste forms would be evaluated to determine whethe
         acceptance criteria for subsequent repository disposal.  The waste volume would b
         percent of the direct disposal volume, depending on the fuel type. 
          
The naval spent nuclear fuel could also be electrometallurgically processed to recover ura
out the fission products and transuranic elements in the same manner as the other fuel typ
In this instance, an additional dissolution step at the beginning of the process would be 
processing.  Process development would be required to establish a preferred means for acco
dissolution; preliminary evaluations indicate that material could be readily dissolved by 
metal at normal process operating temperatures.  Development of this process step would be
irradiated fuel in the Hot Fuel Examination Facility and Fuel Cycle Facility.  A separate 
dissolution step may be required for this demonstration.  The waste form production and pr
recovery/disposition steps would be the same as with the metal and oxide fuels. 
These processes could also apply to other DOE spent nuclear fuel.  The facilities would be
demonstrate electrometallurgical processing for the highest priority fuels. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
project data sheet at the end of this project summary supports the previous project descri
The proposed project would be located in an existing facility within a major facility area
Laboratory-West).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr



existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.1.8-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, electrometallurgical processing demonstration would not b
option corresponds to Alternative A (No Action) evaluated in this EIS. 
 
Table C-4.1.8-1. Summary of Potential Environmental Impacts of the Electrometallurgical Pr
Demonstration Project under Alternative B. 
    Environmental               Potential impacta,b                           Potential mi
 attribute 
Geology and soil,        None (no acreage disturbed)                             Project w
acres disturbed 
Water resources              Effluents:  No increase                                 None 
           
Wildlife and             None                                                    Project w
habitat 
Historic,                  None                                                    Project
archaeological, or  
cultural resources 
  
Air resources                 Radiological operations emissions                       Faci
                          0.036% of NESHAP dose limit                            inspectio
                              Toxic Air Pollutants (TAPs)                             repo
                          None  
                              Prevention of Significant Deterioration (PSD)    
                          None  
Human health             Radiation exposures and cancer risk                     Access co
                         Maximally exposed individual:                           analysis,
                         3.6 y 10-3 mrem/yr                                     annual rep
                         1.8 y 10-9 latent cancer fatalities/yr  
                         80-km (50-mile) population   
                         Year 2000: 0.074 person-rem/yr  
                         3.7 y 10-5 latent cancer fatalities/yr  
                         Year 2010: 0.081 person-rem/yr  
                         4.0 y 10-5 latent cancer fatalities/yr  
                         Nonradiological effects:  No emissions  
Transportation            Construction (onsite truck trips):                      Use of a
                         Nonradiological - 5.8  Radiological - 1                and contai
                              Operation (onsite truck trips per year):                oper
                          Radiological - 7.8                                     procedure
                          Spent nuclear fuel - 11  
Waste management              Construction:      no increase                          Wast
                         Operation (m3/yr): high-level waste - 2.7               programs 
                         mixed low-level - 0.4  
                         low-level waste - 33  
                         transuranic - 32  
                         industrial - 212  
Socioeconomic                 Operation:  25 existing workers                         None
conditions 
  
  
a.  Definition of acronym:  NESHAP - National Emission Standard for Hazardous Air Pollutan
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.2 PROJECTS RELATED TO ENVIRONMENTAL RESTORATION 

Figure. Project Data Sheet-Electrometallurgical Process Demonstration Project.  
 



C-4.2.1 CENTRAL LIQUID WASTE PROCESSING FACILITY 

                        DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME: Central Liquid Waste Processing Facility Decontamination and Decommissioning
GENERAL PROJECT OBJECTIVE: The general objective of this proposed project would be to 
remove excess, obsolete, contaminated equipment from the Central Liquid Waste Processing A
that the Analytical Laboratory could use this floor space for other missions. 
PROJECT DESCRIPTION: The Central Liquid Waste Processing Area is located in the southwest
corner of the Analytical Laboratory in the first floor and basement levels of Building 752
National Laboratory-West at the INEL. The area occupies approximately 14 square meters 
(150 square feet) on each floor. The Central Liquid Waste Processing Area was used by the
Analytical Laboratory to treat radioactive liquid waste. Central Liquid Waste Processing A
operations were discontinued in July 1983 when the Radioactive Liquid Waste Treatment Faci
began operating and partially assumed the previous Central Liquid Waste Processing Area mi
The Central Liquid Waste Processing Area has been declared an excess area per DOE Order 
5820.2A, "Radioactive Waste Management" (DOE 1988). This proposed project would include th
surveillance and maintenance and the decontamination and decommissioning of the Central Li
Waste Processing Area. 
The Central Liquid Waste Processing Area system was used to receive, store, and reduce rad
liquid waste. The system is considered contaminated by mixed fission products, activation 
uranium, thorium, and tritium. Interior surfaces of piping, tanks, valves and pumps are li
contaminated with radioactive material. Some sludge residue in vessel bottoms and piping l
can be expected. This sludge would be removed only if the components do not meet the defin
an empty tank per 40 CFR 261.7(b)(1)(iii). Any removed waste would be characterized, and t
Stored, treated, and/or disposed of in accordance with that characterization. Some asbesto
waste may result because asbestos-bearing insulation adhesive was permitted during Central
Waste Processing Area construction, even though asbestos was not specified as an insulatio
Other waste would be held at the Argonne National Laboratory-West Mixed Waste Storage Faci
The Central Liquid Waste Processing Area would contain approximately 140 cubic meters 
(5,000 cubic feet) of low-level contaminated materials (a low percentage may be mixed wast
disposed. Types of media contaminated are (a) concrete; (b) steel in the form of piping, t
valves, electrical conduct, etc.; (c) electrical wiring; (d) instrumentation panels; and (
The tasks for surveillance and maintenance include (a) daily visual inspections, with resu
necessary preventive or corrective maintenance, documented; (b)monthly radiological survey
document radiation and contamination levels, and (c) yearly status reports for the Central
Waste Processing Area. These tasks would be continued only until the decontamination and 
decommissioning field work is begun. 
The decontamination and decommissioning tasks would include (a) preparation of National 
Environmental Policy Act documentation, (b)waste sampling and analysis, (c) Title I and Ti
design, and (d) decontamination and decommissioning field work and Title III engineering s
During Title I, preliminary design concepts would be developed to provide the basis for a 
working cost estimate for the Title II design effort and a rough cost estimate for the dec
and decommissioning work and Title III. During Title II design a detailed engineering pack
be developed. This package would include (a) drawings, procedures, waste packaging and dis
plans for removing the radioactively contaminated process equipment (possibly mixed waste)
detailed working cost estimate for decontamination and decommissioning work and Title III.
All decontamination and decommissioning work would be done within temporary contamination
containment enclosures in Building 752. The enclosures would discharge to existing filter 
discharge systems for contaminated air/gases. Some particulates may pass through high effi
particulate air filters during decontamination and decommissioning operations, but these d
would be bounded by normal radioactive air emissions at Argonne National Laboratory-West. 
air emissions would be generated by trucks hauling the solid waste to the Radioactive Wast
Management Complex, estimated to be 40 shipments. 
The above project description was used for the analysis of potential consequences in Chapt
Volume 2 of the SNF and INEL EIS where the project would be implemented under Alternatives
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal). The project data sheet a
end of this project summary supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
major facility area, Argonne National Laboratory-West. (See Figure C-1-1 for location and
Section C-3.2 for a discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
EIS, as summarized and referenced in Section C-3. 1. The potential environmental effects a
with this project are summarized in Table C~.2.l-l. This table is complemented by informat
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3. Othe



applicable issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action - Under this option, decontamination and decommissioning of the Central Liquid W
Processing Facility would be deferred. This option corresponds with Alternatives A (No Act
C (Minimum Treatment, Storage, and Disposal) evaluated in this EIS. This option would resu
the continuation of potential environmental releases and radiation safety hazards to perso
floor space would not be available to the Analytical Laboratory for other missions. 
 
Table C-4.2.1-1.  Summary of potential environmental impacts of the Central Liquid Waste 
Processing Facility Decontamination and Decommissioning Project under Alternative B. 
                                                                             
Environmental      Potential impacta,b                                     Potential mitig
attribute 
Geology and soil,  None (no disturbed acreage)                             Project would b
acres disturbed 
Water resources    Construction water usage                                None  
Wildlife and       None                                                    Project would b
habitat 
Historic,          None                                                    Project would b
archaeological or  
cultural resources  
Air resources      Radiological emissions                                  D&D emissions w
                     Negligible                                            existing offgas
                   Toxic Air Pollutants (TAPs)                             HEPA filters  
                     None  
                   Prevention of Significant Deterioration (PSD)  
                     None  
                     
Human health       Negligible impact on health effects expected.           All D&D work wi
                                                                           temporary conta
                                                                           Building 752. T
                                                                           discharge to ex
                                                                           discharge syste
                                                                           air/gases  
Transportation     D&D (onsite truck trips):                               Use of approved
                     Nonradiological - 1.6                                 containers, qua
                     Radiological - 4                                      operators, and 
                                                                           procedure  
Waste management   D&D waste (m3):                                         Waste minimizat
                     mixed low-level (solid) - 0.2                         programs in pla
                     low-level waste - 142  
                     industrial waste - 60  
                     
Socioeconomic      D&D:  2 to 4 existing workers                           None required 
conditions 
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; HEPA - high-effici
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.2.2 ENGINEERING TEST REACTOR 

Figure Project Data Sheet Central Liquid Waste Processing Facility D%Figure Project Data S
    
   DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME: Engineering Test Reactor Decontamination and Decommissioning 
GENERAL PROJECT OBJECTIVE: The general objective of the proposed Engineering Test Reactor
Decontamination and Decommissioning Project would be to remove the Engineering Test Reacto
associated support structures from the INEL Surplus Facilities List in accordance with the
directives. This proposed project would reduce the risk of radioactive exposure and elimin
need for, and cost of, further surveillance and maintenance at this facility. 
PROJECT DESCRIPTION: The Engineering Test Reactor was a 175-megawatt (thermal) pressurized



light water test reactor that operated between 1957 and 1982. This surplus facility consis
reactor building and about 10 support structures that are candidates for decontamination a
decommissioning. The main concentration of radioactive contamination is in the reactor ves
the experiment cubicles that contained the loop equipment for the various experiments. 
The Engineering Test Reactor facility includes the following major buildings/structures: 
      1. Reactor Building - This building contains the reactor vessel and shielding, the r
         control room, a large water canal, and several areas and cubicles associated with
         experimental in-pile loops. The reactor building is 42 meters (136 feet) in the e
         direction by 34 meters (112 feet) in the north-south direction. It extends 18 met
         (58 feet) above grade level and 12 meters (38 feet) below grade level to the base
         floor. Significant contamination levels exist and the reactor core components are
         radioactive. 
      2. Compressor Building - The compressor building houses the equipment that was used 
         supply large quantities of heated, hydrocarbon-free air to various experiments. I
         building is the process control room that was used to control all plant services 
         reactor and a sample laboratory that was used to conduct chemistry samples on the
         primary and secondary coolant systems. 
      3. Heat Exchanger Building - The building includes (a) main room and lower level, 
         (b)demineralizer wing, (c) degassing tank room, (d) cubicle exhaust booster blowe
         room, and (e) secondary pipe pit. The primary function of the heat exchanger buil
         main room was to house the 12 primary coolant/secondary coolant system heat excha
         and associated piping. 
      4. Secondary Coolant Pump House - The building houses four secondary coolant system
         pumps, four utility cooling water pumps, and a cooling tower fire Water control a
         distribution system. The building also houses switchgear for the cooling tower fa
         UCW pumps, a sump pump, and electrical heaters. It also contains the water treatm
         room which houses the chlorinator, chemical proportioning pumps, chemical day tan
         and chemical storage tanks. 
       
      5. Electrical Building - The electrical building consists of the 13.8-kV, 4160-V, an
         switchgear, No. 1 emergency diesel generator, five motor-generator units, and one
         storage battery bank. The building is a two-level structure consisting of the upp
         and a basement level referred to as the cable vault. 
       
      6. Engineering Test Reactor Office Building - This building housed the Reactor Contr
         Room, Amplifier Room, and all the office space. This building continues to be uti
         for office space including the control room area. 
       
      7. Critical Facility - This facility consisted of a low-power reactor that was a nuc
         mock-up of the Engineering Test Reactor. The critical facility was housed in a bu
         addition on the southeast corner of MTR-635. The critical facility was used to du
         fuel and experiment arrangements before their use in the Engineering Test Reactor
         facilitate calculation of neutron flux, flux patterns, excess reactivity, and ass
         operating parameters. 
       
      8. Exhaust Gas - A 76-meter (249-feet) high concrete exhaust stack, a monitoring bui
         and associated piping are contaminated. 
      9. Liquid Waste Storage - Several catch tanks inside the reactor building are highly
         contaminated. 
Performance of this decontamination and decommissioning project would require a thorough c
and radiological characterization, a decision analysis to determine the preferred decontam
decommissioning mode, appropriate project planning documents, a safety analysis and the ne
National Environmental Policy Act documentation, and the execution of the field decontamin
decommissioning activities. 
The mode, scope, and detail of the proposed decontamination and decommissioning cleanup ac
needed for this project have not been determined and would depend to some extent upon the
characterization results. Cleanup activities would probably range from the simple decontam
and reuse of a building to total structure demolition and disposal. 
All actions related to this project would take place within the Test Reactor Area fenced a
involve about 0.8 hectares (2 acres). Soil disturbance would be caused by the removal of 
contaminated materials, including underground foundations, vaults, and piping. All soil di
would occur in previously disturbed areas (the same areas initially disturbed in the origi
construction in the 1950s), and would be followed by backfill, surface recontouring, and r
required. 
The above project description was used for the analysis of potential consequences in Chapt



Volume 2 of the SNF and INEL EIS where the project would be implemented under Alternatives
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal). The project data sheet a
end of this project summary supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
major facility area, the Test Reactors Area. (See Figure C-l-l for location and Section C.
discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
EIS, as summarized and referenced in Section C-3.1. The potential environmental effects as
 
Table C-4.2.2-1.  Summary of potential environmental impacts of the Engineering Test React
Decontamination and Decommissioning Project under Alternative B.  
Environmental                  Potential impacta,b                           Potential mit
attribute 
Geology and soil,    Disturb 5 acres of previously disturbed soil            Previously di
acres disturbed                                                              would be in m
Water resources      Effluents:  None expected                               Storm Water P
                                                                             Plan in place
Wildlife and habitat Minimal short-term impact on biodiversity,              Previously di
                     productivity, and animal displacement and               soil erosion;
                     mortality within major facility area  
Historic,            Survey completed, no sites identified                   None required
archaeological, 
or cultural resources 
Air resources        Radiological operational emissions                      Measures depe
                      No information                                         emissions; ma
                     Toxic Air Pollutants (TAPs)                             filtration, s
                      None  
                     Prevention of Significant Deterioration (PSD)   
                      None  
                       
Human health         Radiation exposures and cancer risk                     Access contro
                      No information                                         safety analys
                     Nonradiological effects                                 surveillance,
                      No information                                         requirements 
Transportation       D&D (onsite truck trips):                               Use of approv
                      Nonradiological - 344                                  and container
                        (0.1 asbestos)                                       equipment ope
                      Radiological - 168.5                                   shipment mani
Waste management     D&D waste (m3):                                         Waste minimiz
                      low-level waste - 6,178                                programs in p
                      mixed low-level - 17  
                      asbestos - 2  
                      industrial - 12,658  
Socioeconomic        D&D: 30 to 40 existing workers and                      None required
conditions                subcontractor personnel  
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; NESHAP - National 
Standards for Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
with this project are summarized in Table C-4.2.2-1. This table is complemented by informa
environmental impacts in Section C-3 .2 and on mitigation of impacts in Section C-3.3. Oth
applicable issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action - Under this option, decontamination and decommissioning of the Engineering Test
Reactor would be deferred. This option corresponds with Alternatives A (No Action) and C 
(Minimum Treatment Storage, and Disposal) evaluated in this EIS. This option would involve
continuation of surveillance and maintenance of the building and essential support systems
ventilation, filtration, and radiation monitoring within the facility. This option would r
continuation of potential environmental releases and radiation safety hazards to personnel
 

C-4.2.3 MATERIALS TEST REACTOR 



Figure Project Data Sheet Engineering Test Reactor D%Figure Project Data Sheet Engineering
    
   DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME: Materials Test Reactor Decontamination and Decommissioning 
GENERAL PROJECT OBJECTIVE: The general objective of the proposed Materials Test Reactor 
Decontamination and Decommissioning Project would be to remove the Materials Test Reactor 
associated support structures from the INEL Surplus Facilities List in accordance with the
directives. This proposed project would reduce the risk of radioactive exposure and elimin
need for, and cost of, further surveillance and maintenance at this facility. 
PROJECT DESCRIPTION: The Materials Test Reactor was a 40-megawatt (thermal) pressurized 
light water test reactor that operated between 1952 and 1970. This surplus facility consis
reactor building and about 14 support structures that are candidates for decontamination a
decommissioning. The main concentration of radioactive contamination is in the reactor ves
contains large amounts of beryllium and graphite that were used as reflector materials dur
operations. 
The Materials Test Reactor facility includes the following major buildings and structures:
      1.  Reactor Building - This building contains the reactor vessel and shielding, the 
          control room, a large water canal, and several areas and cubicles associated wit
          experimental in-pile loops and neutron beam holes. The Materials Test Reactor Wa
          Canal (previously entitled the Test Train Assembly Facility) would be a separate
          decontamination and decommissioning project. The structure is primarily concrete
          40 meters square (130 feet square), 24 meters (80 feet) high, and has a 5 meter 
          deep basement. Significant contamination levels exist and the reactor core compo
          are highly radioactive. 
      2.  Reactor Building Wing - This adjacent building was used for laboratory and offic
          and remains in use at this time. The basement area has significant problems invo
          the radiologically contaminated liquid waste storage tanks and associated piping
           
      3. Process Water Building - A concrete structure containing the reactor primary cool
         process equipment. This is a two-story building with a basement associated with a
         primary coolant pipe tunnel to the reactor building. 
      4. Plug Storage Facilities - These facilities were used to store highly radioactive 
         horizontal steel tubes shielded by concrete and earth fill. 
      5. Compressor Building - A single level, concrete block structure that originally co
         equipment associated with the reactor air systems. 
      6. Services Building - A concrete block building located against the reactor buildin
         being used for material storage and staging activities. 
      7. Liquid Waste Storage - There are several significant underground structures consi
         catch tanks, concrete vaults and pump pits, pump houses, retention basins, and as
         piping that exist outside facility buildings and are highly contaminated. 
      8. Exhaust Gas - A 76-meter-high concrete exhaust stack, a monitoring building, and
         associated piping are contaminated. 
      9. Gamma Facilities Building - A single-story, concrete block structure containing a
         canal that was used to perform gamma irradiation experiments. 
Performance of this proposed decontamination and decommissioning project would require a t
chemical and radiological characterization, a decision analysis to determine the preferred
decontamination and decommissioning mode, appropriate project planning documents, a safety
analysis and the necessary National Environmental Policy Act documentation, and the execut
field decontamination and decommissioning activities. 
The mode, scope, and detail of the proposed decontamination and decommissioning cleanup ac
needed for this project have not been determined and would depend to some extent upon the
characterization results. It is expected that cleanup activities would range from simple 
decontamination and reuse of the building to total structure demolition and disposal. 
All actions related to this project would take place within the Test Reactor Area fenced a
involve about 0.8 hectares (2 acres). Soil disturbance would be caused by the removal of 
contaminated materials, including underground foundations, vaults, and piping. All soil di
would occur in previously disturbed areas (the same areas initially disturbed in the origi
construction in the 1950s), and would be followed by backfill, surface recontouring, and r
required. 
The above project description was used for the analysis of potential consequences in Chapt
Volume 2 of the SNF and INEL EIS where the project would be implemented under Alternatives
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal). The project data sheet a
end of this project summary supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
major facility area, the Test Reactors Area. (See Figure C-1-1 for location and Section C-



discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
EIS, as summarized and referenced in Section C-3.1. The potential environmental effects as
with this project are summarized in Table C~.2.3-1. This table is complemented by informat
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3. Othe
applicable issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action -  Under this option, decontamination and decommissioning of the Materials Test 
would be deferred. This option corresponds to Alternatives A (No Action) and C (Minimum 
Treatment, Storage, and Disposal) evaluated in this EIS. This option would involve the Con
of surveillance and maintenance of the building and essential support systems such as vent
filtration, and radiation monitoring within the facility. This option would result in the 
potential environmental releases and radiation safety hazards to personnel. 
 
Table C-4.2.3-1.  Summary of potential environmental impacts of the Materials Test Reactor
Decontamination and Decommissioning Project under Alternative B. 
    Environmental               Potential impacta,b                          Potential mit
 attribute 
Geology and soil,   Disturb 2.8 acres of previously disturbed soil          Previously dis
acrea disturbed                                                             would be withi
                                                                            area  
Water resources     Effluents:  454,200 liters to existing Test Reactor     Engineered con
                    Area liquid low-level waste management system           Storm Water Po
                                                                            Plan in place 
Wildlife and        Minimal short-term impact on biodiversity, and          Previously dis
habitat             animal displacement and mortality within major          soil erosion; 
                    facility area  
Historic,           Survey completed, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological operational emissions                      Measures depen
                     No information                                         emissions; may
                    Toxic Air Pollutants (TAPs)                             enclosures, fi
                     None  
                    Prevention of Significant Deterioration (PSD)  
                     None  
                       
Human health        Radiation exposures and cancer risk                     Access control
                     No information                                         safety analysi
                    Nonradiological effects                                 surveillance, 
                     No information                                         requirements 
Transportation      D&D (onsite truck trips):                               Use of approve
                     Nonradiological - 424                                  vehicles and c
                       (asbestos - 0.1)                                     equipment oper
                     Radiological - 210.3                                   shipment manif
Waste management    D&D waste (m3):                                         Waste minimiza
                        low-level solid waste - 7,740                       programs in pl
                        mixed low-level waste - 10  
                     asbestos - 2  
                     industrial waste - 15,598  
Socioeconomic       D&D: 30 to 40 existing workers and                      None required 
conditions               subcontractor personnel  
  
  
a.  Definition of acronyms: D&D - decontamination and decommissioning.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.2.4 FUEL PROCESSING COMPLEX (CPP-601) 

Figure Project Data Sheet Materials Test Reactor D%Figure Project Data Sheet Materials Tes
  
 DECONTAMINATION AND DECOMMISSIONING  



PROJECT NAME:  Fuel Processing Complex (CPP-601) Decontamination and Decommissioning 
GENERAL PROJECT OBJECTIVE:  The general objectives of this proposed project would be to en
identified facility would be in a safe configuration, to determine and execute appropriate
activities, and to decommission CPP-601 when it becomes surplus to the DOE's future progra
This proposed project would reduce the risk of radioactive exposure and eliminate the need
surveillance and maintenance. 
PROJECT DESCRIPTION:  This proposed project would address the characterization, decontamin
decommissioning of the Fuel Processing Complex (CPP-601) at the Idaho Chemical Processing 
The CPP-601 facility contains chemical processing equipment that was used to recover urani
types of nuclear fuel.  The facility is essentially rectangular (244 feet by 102 feet) and
(up to 95 feet high, mostly below ground).  The top level is above grade and contains an u
that was used to transfer fuel elements to the process equipment and for chemical storage,
transfer.  The top level is constructed of Transite panels (containing asbestos) and struc
levels (largely below ground) are constructed of reinforced concrete with walls up to 5 fe
The lower levels contain 29 process cells (most of which are about 20 feet square and 28 f
numerous corridors, and auxiliary cells that house equipment and controls.  The largest ce
60 feet by 20 feet by 40 feet high.  The floor and part of the walls of each cell are line
and most of the equipment is stainless steel.  Most of the processing equipment in the bui
the heavily shielded cells and was designed to be operated remotely and maintained hands-o
equipment controls were installed in an operating corridor that runs the length of the bui
A service (piping) corridor is located below the operating corridor and a cell access corr
the service corridor.  Sampling and cell ventilation corridors are located outside the row
Nuclear fuel reprocessing at CPP-601 was terminated in 1992 making the facility obsolete f
intended mission.  Phaseout of facility operation is being conducted.  This phaseout effor
uranium from the facility and leave the facility in a stable, low-cost surveillance condit
be held in this surveillance and maintenance status until a decision is made to convert it
dismantle it.  The proposed project described in this section assumes no new use for CPP-6
identified and dismantlement of the facility would be conducted. 
Upon satisfactory completion of the proposed deactivation effort, CPP-601 would be monitor
contamination present in the facility would be contained and public and worker safety woul
During this surveillance and maintenance period, a detailed characterization of the facili
conducted.  This characterization effort would gather radiological, chemical, and physical
would be used to identify and select the most cost-effective decontamination and decommiss
implementation strategy.  A detailed decontamination and decommissioning plan and decontam
decommissioning work packages would be prepared based upon the results of this characteriz
analysis.  The dismantlement work packages would be implemented during the decontamination
decommissioning operations phase of the project. 
For the purposes of this EIS, it is assumed the CPP-601 decontamination and decommissionin
      -  Remove all contaminated equipment except the tanks identified with a WG or WH pre
         are required for Idaho Chemical Processing Plant operation 
          
      -  Decontaminate the remaining facility surfaces 
          
      -  Remove the above-grade portion of the facility 
          
      -  Entomb the concrete substructure in place. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
facility area, the Idaho Chemical Processing Plant.  (See Figure C-1-1 for location and Se
discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.2.4-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, decontamination and decommissioning of the Fuel Processin
would be deferred.  This option corresponds to Alternatives A (No Action) and C (Minimum T
Storage, and Disposal) evaluated in this EIS.  This option would involve the continuation 
maintenance of the building and essential support systems such as ventilation, filtration,
monitoring within the facility.  This option would result in the continuation of potential



releases and radiation safety hazards to personnel. 
Remediation  -  Under this option, the Fuel Processing Complex would be decontaminated and
decommissioned, followed by the demolition of the building underground structures.  This o
with Alternative D (Maximum Treatment, Storage, and Disposal) evaluated in this EIS.  All 
contaminated underground structure and associated embedded piping and electrical conduits 
removed and transported to the appropriate waste handling facility on the INEL. 
 
Table C-4.2.4-1.  Summary of potential environmental impacts of the Fuel Processing Comple
(CPP-601) Decontamination and Decommissioning Project under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil,   Disturb 0.6 acres of previously disturbed soil          Previously dis
acres disturbed                                                             would be withi
Water resources     Effluents:  423,000 liters to the ICPP Process          Engineered con
                    Equipment Waste system                                  Storm Water Po
                                                                            Plan in place 
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Survey completed, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological/nonradiological emissions                  None required 
                     No increase above ICPP operational envelope  
Human health        None                                                    Monitor ECAs d
Transportation      D&D (onsite truck trips):                               Use of approve
                     Nonradiological - 49.1                                 and containers
                     Radiological - 190                                     equipment oper
                                                                            shipment manif
Waste management    D&D waste (m3):                                         Waste minimiza
                     low-level solid waste - 6,900                          programs in pl
                     mixed low-level waste - 18  
                     hazardous waste - 1  
                     transuranic waste - 10  
                     industrial waste - 1,800  
Socioeconomic       D&D:  50 to 75 existing workers and                     None required 
conditions          subcontractor personnel  
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; ICPP - Idaho Chemi
Plant; ECA - environmentally controlled area.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
 

C-4.2.5 FUEL RECEIPT AND STORAGE FACILITY (CPP-603) 

Figure. Project Data Sheet-Fuel Processing Complex.  
    
   DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME:  Fuel Receipt and Storage Facility (CPP-603) Decontamination and Decommissio
GENERAL PROJECT OBJECTIVE:  The general objectives of the proposed CPP-603 Decontamination
Decommissioning Project would be to reduce the risk of radiological exposure and to elimin
extensive long-term surveillance and maintenance. 
PROJECT DESCRIPTION:  The proposed project would address the characterization and decontam
and decommissioning of the three water-filled storage basins and a nuclear Fuel Element Cu
located in the CPP-603 Fuel Receipt and Storage Facility at the Idaho Chemical Processing 
The CPP-603 underwater storage basins were operational 1953 through 1957 and were construc
reinforced concrete with no liners or leak-detection systems.  The basin storage portion o
approximately 50,000 square feet, provides underwater storage for spent nuclear fuel invol
approximately 1,500,000 gallons of filtered water.  The three interconnected basins includ
to treat and maintain the basin water quality, including filtration, ion exchange, chlorid
osmosis demineralization, and ultraviolet light sterilization.  The integrity of the basin



and its fuel handling monorail system has become suspect because the facility was construc
criteria of the late 1940s to early 1950s.  The affected facility interior surfaces, equip
cell areas (Fuel Element Cutting Facility), and the building exterior require radiological
material decontamination.   
Activities are being conducted that will transfer the spent fuel stored under water in CPP
storage facilities at the Idaho Chemical Processing Plant.  Upon satisfactory completion o
transfer effort, CPP-603 would be monitored to ensure contamination present in the facilit
public and worker safety is maintained.  The storage basin sludges would be removed and di
of the final operations activities and not as a part of this project.  During the surveill
period, a detailed characterization of the facility would be conducted.  This characteriza
gather radiological, chemical, and physical information that would be used to identify and
cost-effective decontamination and decommissioning implementation strategy.  A detailed de
and decommissioning plan and work packages would be prepared based upon the results of thi
characterization and analysis.  The dismantlement work packages would be implemented durin
decontamination and decommissioning operations phase of the project.    
For this EIS, the proposed CPP-603 decontamination and decommissioning project would be as
accomplish the following tasks: 
      -  Remove all contaminated equipment from the underwater storage portion of CPP-603 
         ancillary support systems 
          
      -  Decontaminate the remaining affected facility surfaces 
          
      -  Fill in (gravel) and seal entry to the affected basins 
          
      -  Entomb the affected basins in place 
          
      -  Initiate an appropriate level of surveillance and maintenance. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
facility area, the Idaho Chemical Processing Plant.  (See Figure C-1-1 for location and Se
discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.2.5-1.  This table is complemented by information on  
 
Table C-4.2.5-1.  Summary of potential environmental impacts of the Fuel Receipt and Stora
Facility (CPP-603) Decontamination and Decommissioning Project under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil,   Disturb 0.5 acres of previously disturbed soil          Previously dis
acres disturbed                                                             would be withi
Water resources     Effluents:  7,570,000 liters low-level waste water;     Engineered con
                    370,000 liters sodium-bearing low-level waste to        Storm Water Po
                    the ICPP Process Equipment Waste system                 Plan in place 
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Survey conducted, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological/nonradiological emissions                  None required 
                     No increase above ICPP operational envelope  
Human health        None                                                    Monitor ECAs d
Transportation      D&D (onsite truck trips):                               Use of approve
                     Nonradiological - 7.9                                  and containers
                     Radiological - 49.1                                    equipment oper
                                                                            shipment manif
Waste management    D&D waste (m3):                                         Waste minimiza
                     low-level solid waste - 1,800                          programs in pl
                        mixed low-level waste - 1  
                     hazardous waste - 1  



                     industrial waste - 288  
Socioeconomic       D&D:  30 existing and subcontractor personnel           None required 
conditions 
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; ECA - environmenta
ICPP - Idaho Chemical Processing Plant.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Oth
issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, decontamination and decommissioning of the Fuel Receipt a
Facility would be deferred.  This option corresponds to Alternatives A (No Action)  and C 
Treatment, Storage, and Disposal) evaluated in this EIS.  This option would involve the co
surveillance and maintenance of the building and essential support systems such as ventila
radiation monitoring within the facility.  This option would result in the continuation of
environmental releases and radiation safety hazards to personnel. 
Remediation  -  Under this option, the Fuel Receipt and Storage Facility would be decontam
decommissioned, followed by the demolition of the building underground structures.  This o
to Alternative D (Maximum Treatment, Storage, and Disposal) evaluated in this EIS.  All of
underground structure and associated embedded piping and electrical conduits would be remo
transported to the appropriate waste handling facility on the INEL. 
 

C-4.2.6 HEADEND PROCESSING PLANT (CPP-640) 

Figure. Project Data Sheet-Fuel Reciept and Storage Facility.  
   
  DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME:  Headend Processing Plant (CPP-640) Decontamination and Decommissioning 
GENERAL PROJECT OBJECTIVE:  The general objectives of this proposed project would be to en
identified facility is in a safe configuration, determine and execute appropriate decontam
decommission the fuel processing systems within CPP-640 when it becomes surplus to the DOE
programmatic needs.  This proposed project would reduce the risk of radioactive exposure a
surveillance and maintenance. 
PROJECT DESCRIPTION:  This proposed project would address an assessment and decontaminatio
decommissioning of two unique nuclear fuel processing systems housed in the CPP-640 facili
Chemical Processing Plant.  The proposed CPP-640 decontamination and decommissioning proje
reduce the risk of radiological exposure, and eliminate the need for extensive long-term f
and maintenance.     
The Headend Processing Plant contains approximately 1,395 square meters (15,000 square fee
space and houses two unique spent fuel headend processing systems and a liquid waste colle
The ROVER and ELECTROLYTIC headends operated in heavily shielded concrete and steel hot ce
with remote manipulation capabilities and some remote maintenance capabilities.  The liqui
system includes three tanks in heavily shielded concrete vaults situated below the hot cel
The processing systems (ROVER and ELECTROLYTIC) have been shut down since 1984 and 1981, 
respectively.  Although much of the process chemical and radionuclide inventory has been r
headend systems, both systems remain highly contaminated and the ROVER system contains sig
quantities of fissile material.  The liquid waste system is included in the Resource Conse
Act Part A permit and is planned for Resource Conservation and Recovery Act closure.  An i
phaseout effort will remove the fissile material entrapped in the ROVER system and leave t
stable, low-cost surveillance and maintenance status until a decision is made to convert i
dismantle it.  The proposed project assumes that no new use for the CPP-640 will be identi
facility equipment would be dismantled. 
Upon satisfactory completion of the fissile material removal effort, the CPP-640 would be 
ensure contamination present in the facility is contained and public and worker safety is 
the surveillance and maintenance period, a detailed characterization of the facility would
characterization effort would gather radiological, chemical, and physical information that
identify and select the most cost-effective decontamination and decommissioning implementa
detailed decontamination and decommissioning plan and decontamination and decommissioning 
packages would be prepared based on results of this characterization and analysis.  The di
packages would be implemented during the proposed decontamination and decommissioning oper



phase of the project.  
For this EIS, the proposed CPP-640 decontamination and decommissioning project would be as
accomplish the following tasks: 
      -  Remove all contaminated equipment remaining after completion of the fissile mater
         activity 
          
      -  Close the waste collection system under the terms of the Resource Conservation an
         Act  
          
      -  Decontaminate the remaining affected facility surfaces 
          
      -  Decommission the empty hot cell units. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 
facility area, the Idaho Chemical Processing Plant.  (See Figure C-1-1 for location and Se
discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.2.6-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, decontamination and decommissioning of the Headend Proces
would be deferred.  This option corresponds to Alternatives A (No Action) and C (Minimum T
Storage, and Disposal) evaluated in this EIS.  This option would involve the continuation 
maintenance of the building and essential support systems such as ventilation, filtration,
monitoring within the facility.  This option would result in the continuation of potential
releases and radiation safety hazards to personnel. 
Remediation  -  Under this option, the Headend Processing Plant would be decontaminated an
decommissioned, followed by the demolition of the building's underground structures.  This
corresponds to Alternative D (Maximum Treatment, Storage, and Disposal) evaluated in this 
contaminated underground structures and associated embedded piping and electrical conduits
removed and transported to the appropriate waste handling facility on the INEL 
 
Table C-4.2.6-1.  Summary of potential environmental impacts of the Headend Processing Pla
(CPP-640) Decontamination and Decommissioning Project under Alternative B. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 
Geology and soil,   None (no disturbed soil)                                Project would 
acres disturbed                                                             facility  
Water resources                                                             Engineered con
                    Effluents:  Low-level decon solution:  1,900 -          Storm Water Po
                    7,600 liters to ICPP Process Equipment Waste            Plan in place 
                    system  
Wildlife and        None                                                    Project would 
habitat                                                                     facility  
Historic,           None                                                    Project would 
archaeological, or                                                          facility  
cultural resources 
Air resources       Radiological/nonradiological emissions                  None required 
                     No increase above ICPP operational  
                     envelope  
Human health        None                                                    None required 
Transportation      D&D (onsite truck trips):                               Use of approve
                     Radiological - 2.2                                     and containers
                                                                            operators, and
                                                                            procedure  
Waste management    D&D waste (m3):                                         Waste minimiza
                         low-level solid waste - 80                         programs in pl
Socioeconomic       D&D: 50 existing and subcontractor                      None required 
conditions               personnel,  2 to 3 new workers  



  
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; ICPP - Idaho Chemi
Plant.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
 

C-4.2.7 WASTE CALCINE FACILITY (CPP-633) 

Figure. Project Data Sheet-Headened Processing Plant   
  
 DECONTAMINATION AND DECOMMISSIONING 
PROJECT NAME:  Waste Calcine Facility (CPP-633) Decontamination and Decommissioning 
GENERAL PROJECT OBJECTIVE:  The general objectives of this proposed project would be to as
Waste Calcine Facility is in a safe configuration, determine and execute appropriate decon
activities, and decommission the facility, which is surplus to the DOE's future programmat
PROJECT DESCRIPTION:  This proposed project would address the assessment and decontaminati
decommissioning of the Waste Calcine Facility located in CPP-633 at the Idaho Chemical Pro
The Waste Calcine Facility decontamination and decommissioning project would reduce the ri
radiological exposure and eliminate the need for extensive long-term surveillance and main
project would determine and execute the appropriate decontamination and decommissioning ac
Waste Calcine Facility. 
The Waste Calcine Facility was the world's first plant scale facility built to achieve the
of high-level radioactive liquid wastes resulting from processing spent nuclear fuels for 
From 1963 through 1981 the Waste Calcine Facility converted high-level radioactive liquid 
granular solids that were less corrosive, less mobile, and occupied less storage volume.  
Facility was designed for direct contact (hands-on) maintenance conducted during its perio
with remote capabilities for primary offgas filter change-out and process control. 
The Waste Calcine Facility is a reinforced concrete structure encompassing approximately 1
meters (20,000 square feet) of floor space.  The facility includes a ground level and two 
which include operating and access corridors.  Within the Waste Calcine Facility are sever
radiation and extensive radiological contamination.  These areas would require extensive r
remote decontamination efforts.  The Waste Calcine Facility process system also includes f
Conservation and Recovery Act units (tanks) that are permitted under interim status on the
Processing Plant Part A Resource Conservation and Recovery Act Permit.   
Efforts to decontaminate the Waste Calcine Facility equipment and remove the residual haza
are under way.  Upon completion of these ongoing phaseout activities, an assessment would 
identify remaining hazards and ensure those hazards do not endanger the public or worker s
surveillance and maintenance period, a detailed characterization of the facility would be 
characterization effort would gather radiological, chemical, and physical information that
identify and select the most cost-effective decontamination and decommissioning implementa
decontamination and decommissioning plan and decontamination and decommissioning work pack
be prepared based upon the results of this characterization and analysis.  The dismantleme
would be implemented during the proposed decontamination and decommissioning operations ph
project.   
For this EIS, the proposed decontamination and decommissioning project would be assumed to
the following tasks: 
      -  Remove all contaminated equipment remaining after completion of the phaseout acti
          
      -  Close the five permitted units (tanks) under the Resource Conservation and Recove
          
      -  Decontaminate the remaining facility surfaces 
          
      -  Decommission the Waste Calcine Facility and demolish to ground level and fill in 
         subsurface levels. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project involves decontamination and decommissioning of an existing facility 



facility area, the Idaho Chemical Processing Plant.  (See Figure C-1-1 for location and Se
discussion of decontamination and decommissioning projects.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.2.7-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, decontamination and decommissioning of the Waste Calcine 
be deferred.  This option corresponds to Alternatives A (No Action) and C (Minimum Treatme
and Disposal) evaluated in this EIS.  This option would involve the continuation of survei
maintenance of the building and essential support systems such as ventilation, filtration,
monitoring within the facility.  This option would result in the continuation of potential
releases and radiation safety hazards to personnel. 
Remediation  -  Under this option, the Waste Calcine Facility would be decontaminated and 
followed by the demolition of the building's underground structures.  This option correspo
D (Maximum Treatment, Storage, and Disposal) evaluated in this EIS.  All of the contaminat
structures and associated embedded piping and electrical conduits would be removed and tra
appropriate waste handling facility on the INEL. 
 
Table C-4.2.7-1.  Summary of potential environmental impacts of the Waste Calcine Facility
(CPP-633) Decontamination and Decommissioning Project under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil, acDisturb 0.5 acres of previously disturbed soil          Previously  di
acres disturbed                                                             would be withi
Water resources     Effluents:   Low-level decontamination solution         Engineered con
                    715,000 liters to ICPP Process Equipment Waste          Storm Water Po
                    system                                                  Plan in place 
Wildlife and          Minimal short-term impact on biodiversity,              Previously d
habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Survey completed, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological/nonradiological emissions                  None required 
                     No increase above ICPP operational envelope  
Human health        None                                                    Monitor ECAs d
Transportation      D&D (onsite truck trips):                               Use of approve
                     Radiological - 37                                      and containers
                                                                            equipment oper
                                                                            shipment manif
Waste management    D&D waste (m3):                                         Waste minimiza
                     low-level solid waste - 1,350                          programs in pl
                     mixed low-level waste - 10  
Socioeconomic       D&D:  20 existing and subcontractor personnel           None required 
conditions 
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; ECA - environmenta
areas;  
ICPP - Idaho Chemical Processing Plant.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 
Table C-4.2.7-1.  Summary of potential environmental impacts of the Waste Calcine Facility
(CPP-633) Decontamination and Decommissioning Project under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil, acDisturb 0.5 acres of previously disturbed soil          Previously  di
acres disturbed                                                             would be withi
Water resources     Effluents:   Low-level decontamination solution         Engineered con
                    715,000 liters to ICPP Process Equipment Waste          Storm Water Po
                    system                                                  Plan in place 
Wildlife and          Minimal short-term impact on biodiversity,              Previously d



habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Survey completed, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological/nonradiological emissions                  None required 
                     No increase above ICPP operational envelope  
Human health        None                                                    Monitor ECAs d
Transportation      D&D (onsite truck trips):                               Use of approve
                     Radiological - 37                                      and containers
                                                                            equipment oper
                                                                            shipment manif
Waste management    D&D waste (m3):                                         Waste minimiza
                     low-level solid waste - 1,350                          programs in pl
                     mixed low-level waste - 10  
Socioeconomic       D&D:  20 existing and subcontractor personnel           None required 
conditions 
  
  
a.  Definition of acronyms:  D&D - decontamination and decommissioning; ECA - environmenta
areas;  
ICPP - Idaho Chemical Processing Plant.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.3 Projects Related to High-Level Waste 

Figure Project Data Sheet Waste Calcine Facility  
 

C-4.3.1 TANK FARM HEEL REMOVAL PROJECT 

PROJECT NAME: Tank Farm Heel Removal Project 
GENERAL PROJECT OBJECTIVE:  Liquid waste at the Idaho Chemical Processing Plant has been s
in eleven tanks of a tank farm.  Pursuant to a Federal Facilities Compliance agreement amo
Environmental Protection Agency, the Department of Energy, and the State of Idaho, use of 
WM-182 through -186) must cease by March 2009, and of the remaining six tanks by June 2015
Resource Conservation and Recovery Act closure of these tanks and their ancillary systems 
following the cease-use provision.  The general objectives of this proposed project would 
procure, and install equipment, and to perform necessary tank systems modifications in ord
liquid and solids heel from the storage tanks and (b) to support the subsequent closure. 
PROJECT DESCRIPTION:  This project would provide for the design, construction, and operati
equipment to perform tank internal rinsing and removal of the 5,000-to-20,000-gallon heel 
remaining when tanks have been emptied using the currently installed transfer jets) from t
300,000-gallon storage tanks in the Idaho Chemical Processing Plant Tank Farm.  The projec
provide for the design and modifications to existing ancillary piping systems to allow flu
in support of the Resource Conservation and Recovery Act Closure actions that would be req
cease-use of the eleven tanks. 
The special heel removal equipment to be provided would be mixing pumps to mobilize the so
and keep them in suspension for transfer out of the tanks, and transfer pumps to replace t
transfer the mobilized heel solution from the tank being cleaned to another tank or to the
Calcining Facility.  This technology is currently being developed and used at other sites 
Rinsing of the tank's interior walls and dome would be accomplished using a special utilit
spray of water or other solution onto the dome and walls.  Robotic arms currently being de
DOE complex would probably be used. 
A supplemental vessel offgas system would be provided to maintain a slight vacuum in the t
on.  This system, including demisters, high efficiency particulate air filters, blowers, a
components, would discharge into the existing offgas cleanup systems and then up the Idaho
Processing Plant main stack.  Because of the tank farm surface load limits (to avoid overl
vaults), special structural provisions would be provided to support the required heel remo
Temporary weather enclosures over the work areas would be provided if required to achieve 
Order completion schedules. 



Conversion of one of the remaining operating tanks to a heel receiver tank, by modificatio
pumps, would be accomplished.  A heel receiver tank would be required to allow the heel re
to be performed independently of New Waste Calcining Facility operation.  Final drying of 
would be accomplished by forced evaporation.  Special equipment to blow dry air into the t
it through a vessel offgas system would be provided. 
Transfer valving and piping modifications to allow some tanks to remain in service while o
being removed from service would be provided.  Provisions to sequentially flush ancillary 
physically isolate flushed piping and tanks from the remaining tanks would be provided.  A
sequential action plan, with required supporting equipment and modifications, would be pro
Handling and storage equipment for the special equipment, including the mixing and transfe
special utility arm, would be provided. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
project data sheet at the end of this project summary supports the above project descripti
The proposed project would be located within a major facility area (the Idaho Chemical Pro
(See Figure C-1-1 for location and Section C-3.2 for a discussion of projects within an ex
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.3.1-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the tank heels would not be removed.  This option corresp
A (No Action) evaluated in this EIS because the Finding-of-No-Significant-Impact portion o
project would not be included in Alternative A (No Action).  The tanks cannot be emptied t
heel remains.  The heel contains high levels of radioactivity and is both toxic and corros
removal equipment is installed and operated, the storage tanks cannot be emptied.  DOE may
comply with the Consent Order entered into by DOE, U.S. Environmental Protection Agency, a
Idaho that requires DOE to cease use of the first five storage tanks (VES-WM-182 through -
not be able to complete closure of these Resource Conservation and Recovery Act storage ta
In Situ Stabilization  -  This option is not evaluated in this EIS.  Under this option, th
stabilized in place by adding some form of solidification material (for example, cement) t
mixing it with the heel.  This option is not further developed since no materials were fou
completely compatible with the tank heels, and the mechanisms required to ensure mixing wo
complicated than simple removal.  Also, one cannot ensure that the grout would prevent mig
hazardous elements (that is, heavy metals) into the environment. 
Delayed Heel Removal  -  The tanks would be removed from service per the Notice of Noncomp
use requirement.  The heels would then be part of closure and would be removed as the tech
equipment became available.  This removal of the heels would then not be driven by the Con
This option was not evaluated in this EIS because the Consent Order would need to be reneg
 
Table C-4.3.1-1.  Summary of potential environmental impacts of the Tank Farm Heel Removal
Project under Alternative B.  
Environmental      Potential impacta,b                                     Potential mitig
attribute 
Geology and soil,  Disturb less than 10 acres of previously                Previously dist
acres disturbed    disturbed soil                                          would be within
Water resources    Construction:  500,000 liters decon solution            Storm Water Pol
                   (mixed low level)                                       in place at INE
                   Operation: 2,000,000 liters decon solution  
                   (mixed low level)  
                     
Wildlife and       Minimal short-term impact on biodiversity,              Previously dist
habitat            productivity, and animal displacement, and              erosion; reseed
                   mortality within major facility area  
Historic,          Survey completed; no sites identified                   None required 
archaeological or  
cultural resources 
Air resources      Operational emissions                                   Facility design
                   Radiological and nonradiological emissions              inspection and 
                   within operational envelope of ICPP                     reporting  
                     
                   Construction emissions (tons/yr)  
                   Total suspended particulates  



                    PM10 150  
                    CO  3.2  
                    NO2  6.1  
                    SO2  0.47  
Human health       Potential impacts within operational envelope           Access control,
                   of the existing tank farm.                              analysis, inspe
                                                                           annual reportin
                                                                           during construc
Transportation     Construction (onsite truck trips):                      Use of approved
                    Nonradiological - 0.1                                  containers, qua
                    Radiological - 0.1                                     operators, and 
                   Operations (onsite truck trips per year):               procedure  
                    Nonradiological - 0.1  
                    Radiological - 0.3  
Waste Management   Construction (m3):                                      Waste minimizat
                    low-level waste (solid) - 2.0                          programs in pla
                    industrial waste (solid) - 2.0  
                   Operation (m3/yr):  
                    mixed low-level waste (solid) - 2.0  
                    low-level waste (solid) - 8.0  
                    industrial waste (solid) - 5.0  
Socioeconomic      Construction: 2 existing, 25 subcontractor              None required 
conditions                       personnel  
                   Operation:  2 existing workers  
  
  
a.  Definition of acronyms: ECA - environmentally controlled area; ICPP - Idaho Chemical P
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
SUMMARY OF IMPACTS:  The removal of the final approximately 5,000 to 20,000 gallons of hig
liquid waste (that is, the heel) from the five tanks proposed for replacement (VES-WM-182 
WM-186) would be carried out as a normal Tank Farm operation.  The heel removal equipment 
installed by the High-Level Waste Tank Farm Project would tie into existing transfer syste
subsequent high-level liquid waste produced during tank cleaning, would be transferred to 
Farm storage tanks, the Process Equipment Waste Evaporator, or directly to the New Waste C
Facility, using existing operating procedures that include sampling of the waste to be tra
appropriate.  Drying of the tanks (passively or actively) would be performed after the tan
effluent air from drying would exit through the normal exhaust system.  The removal of the
and drying of tanks VES-WM-182 through VES-WM-186 would, therefore, be encompassed in the 
operation of the existing Tank Farm and would introduce no new environmental impact. 
 

C-4.3.2 WASTE IMMOBILIZATION FACILITY 

Figure. Project Data Sheet-Tank Farm Heel Removal Project.  
(Technology Selection for Treatment of Sodium-Bearing and Calcined Wastes) 
PROJECT NAME:  Waste Immobilization Facility 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Waste Immobilization Fac
Project would be to provide the processes and facilities to immobilize Idaho Chemical Proc
radioactive wastes (sodium-bearing liquid and solid calcine) into a form(s) suitable for p
This Project Summary provides information to be used in the selection of technologies to t
bearing and calcined wastes.  More comprehensive descriptions and analyses of the potentia
technologies, that form the basis of this summary, are in ICPP Radioactive Liquid and Calc
Technologies Evaluation Interim Report (WINCO 1994). 
This project would involve mixed wastes.  Under the Federal Facility Compliance Act of 199
required to negotiate with states or U.S. Environmental Protection Agency, as appropriate,
treatment plans, including schedules and milestones, to develop treatment technologies and
that would treat mixed wastes.  Decisions on these treatment technologies and related faci
made in conjunction with negotiations already under way with the State of Idaho pursuant t
Facility Compliance Act, and after appropriate National Environmental Policy Act review ha
completed. 
DOE has identified two primary treatment technologies to address treatment of sodium-beari
calcine: (a) vitrification and (b) separation followed by vitrification and grouting. With



technology, three options were identified: (a) radionuclide partitioning, (b) precipitatio
crystallization.  Either of the two primary technologies could be implemented through the 
Immobilization Facility.  The emissions, effluents, and final waste forms from processes w
Immobilization Facility would vary depending on the treatment technology selected.  This p
provides a preliminary analysis of the impacts of construction and operation of the Waste 
Facility for each of the treatment technologies.  The impact analyses presented bound the 
result from each of the treatment technologies, and the options within the treatment techn
analyses are intended to support DOE decisions regarding technologies to treat sodium-bear
calcine.  Before a decision is made to proceed with the construction of the Waste Immobili
further National Environmental Policy Act review would be conducted, as appropriate. 
High-activity waste is currently stored at the Idaho Chemical Processing Plant in liquid a
calcine forms.  These waste forms require engineered confinement systems because the radio
hazardous materials would be mobile in the environment, and therefore cannot be disposed o
treatment.  The Waste Immobilization Facility would be developed to process the high-activ
inventory into a final form that would effectively isolate radionuclides and hazardous mat
environment and therefore render the waste safer for storage, treatment, transport, and di
there are no certified transportation casks for liquid or calcine wastes, and the developm
would take considerable time at great cost.  Following immobilization, waste would be stor
pending transport offsite and disposal in a geologic repository. 
The need to identify treatment technologies is primarily driven by the Resource Conservati
Act, and the Federal Facility Compliance Act (which amended the Resource Conservation and 
The Federal Facility Compliance Act requires the DOE to identify treatment technologies fo
treatment technologies are available.  Sodium-bearing wastes and calcine wastes are mixed 
purposes of the Federal Facility Compliance Act.  These wastes must meet both Resource Con
Recovery Act, Land Disposal Restriction requirements because of the hazardous constituents
U.S. Environmental Protection Agency and Nuclear Regulatory Commission requirements becaus
radioactive constituents, before being permanently disposed. 
PROJECT DESCRIPTION:  This proposed project would involve technology selection for calcini
treating sodium-bearing liquid waste and for converting calcine waste into a waste form ac
disposal, followed by the design, construction, and operation of a Waste Immobilization Fa
processing these wastes.  Such processing would produce a single high-activity waste form 
placement in a geological repository and potentially a low-activity waste form.  This proj
located south and east of the existing Fluorinel Dissolution and Storage Facility in a pre
within the Idaho Chemical Processing Plant boundary, and to occupy an area of approximatel
meters (43,000 square feet).  No disposal facilities would be provided by this project, bu
storage for waste pending disposal would be constructed as part of this facility. 
The primary treatment technologies to address Idaho Chemical Processing Plant radioactive 
in this EIS (which consists primarily of sodium-bearing liquid waste) in the proposed Wast
Facility are direct vitrification [Alternative B (Ten-Year Plan)] and separation/ vitrific
(Minimum Treatment, Storage, and Disposal) and D (Maximum Treatment, Storage, and Disposal
vitrification would involve treatment to produce a glass or glass-ceramic final waste form
a greater quantity of high-activity waste than options involving separation.  Separation w
partition the waste into high- and low-activity fractions.  The separation options include
partitioning that would produce a small stream of high-activity waste and a large stream o
waste, (b) precipitation that would produce a moderate amount of high-activity waste and l
and (c) freeze crystallization that would also produce a moderate amount of high-activity 
waste.  Following separation, the high-activity portion of the waste would be prepared for
(perhaps by calcining), followed by vitrification.  The low-activity portion would be immo
or vitrification and subsequently disposed of in a low-level waste disposal facility. 
Radionuclide partitioning involves removing specific actinide and transuranic elements, an
bulk of the radioactivity, by employing a solvent extraction technique previously develope
of plutonium (that is, TRUEX).  Similar to freeze crystallization, this technology would r
activity fraction requiring glass or glass ceramic stabilization.  However, unlike freeze 
technology concentrates on isolating the radioactivity rather than isolating the sodium.  
more concentrated, low-volume, high-activity fraction than freeze crystallization.  Radion
would also likely require ion exchange to remove the cesium, employ a solvent-extraction t
removal of strontium (that is, SREX), and would require a solvent recovery system. 
In the precipitation process, the transuranic elements, heavy metals (mercury, lead, cadmi
of the transition elements would be precipitated by adding the proper proportion of sodium
other neutralizing agent).  The sodium, cesium, and some strontium would remain soluble in
The liquid would be separated from the solid and processed to remove cesium and strontium.
Electrohydrolysis would be used to recycle some of the sodium hydroxide and the remainder 
grouted.  The resulting high-activity fraction could be calcined without aluminum nitrate 
be vitrified directly. 
The freeze crystallization process would separate approximately 66 percent of the sodium f



stream; this low-activity fraction would be grouted or could be recycled using electrohydr
uses of the solutions are found.  The expected high-activity product from the freeze cryst
calcined with aluminum nitrate in a reduced quantity.  The low-activity stream would be de
transuranics, cesium, and strontium, as well as heavy metals, to produce a low-activity wa
transuranic separations, the transuranics could be recovered for re-use or storage in an a
waste storage facility. 
The options for processing solid calcine waste examined in this EIS are direct vitrificati
separation, and immobilization following dissolution of the calcine.  Direct vitrification
larger amount of high-activity waste than options involving separation.  Separation would 
the waste into high- and low-activity fractions and if necessary, to remove heavy metals f
stream.  The separation options include (a) radionuclide partitioning that would produce a
high-activity waste and a large stream of low-activity waste and (b) precipitation that wo
moderate amount of high-activity waste and low-activity waste.  The choice of waste form w
which waste form type gives the highest waste loading per unit volume with respect to the 
chemistry and overall cost.  The technology for treating the calcine by separation followe
is considered feasible based on laboratory experiments and full-scale application of some 
However, further development and verification testing of the technology would be required.
The process of directly incorporating the calcine material into a glass-ceramic would invo
calcine material to obtain a homogenous mixture, stabilizing the mixed calcine in a heated
remove residual nitrates and any absorbed water, and grinding the calcine to improve the g
formation step.  The pretreated calcine would then be mixed with glass-ceramic forming add
processed under elevated temperature and pressure to produce the final waste form.  The ca
dissolved and slurried with glass-ceramic-forming additives to produce the final waste for
ceramic process has been demonstrated on a laboratory scale using nonradioactive materials
would still need to be demonstrated on an engineering scale and verified using actual calc
In the vitrification process, the calcine could be dissolved and slurried with glass-formi
composition (frit) and introduced to the melter.  The dry calcine could also be blended wi
dry to a melter.  In either case, the calcine would first have to be thoroughly mixed with
homogeneous melter feed and might have to be stabilized and ground to improve the melter o
efficiency.  As with the glass-ceramic process, the process of directly immobilizing the c
would require further development and verification testing before the technology could be 
the wastes at issue. 
The high-activity waste form would be glass or glass-ceramic, and the low-activity waste f
grout, glass, or glass-ceramic.  The high-activity waste and the low-activity stream separ
at the INEL would be mixed wastes under Resource Conservation Recovery Act and must be tre
disposal.  The specified land disposal restriction treatment standard for high-activity mi
Resource Conservation Recovery Act regulations issued by U.S. Environmental Protection Age
implemented by the State of Idaho under the Idaho Hazardous Waste Management Act) is "High
Vitrification" (40 CFR Part 268, Subpart D-Treatment Standards).  Therefore, the INEL's vi
waste must be tested and demonstrated to meet the high-level vitrification treatment stand
Both the high-activity and low-activity waste forms could be delisted or, if appropriate, 
Resource Conservation Recovery Act-approved Subtitle C hazardous waste disposal site.  In 
the Federal Facility Compliance Act of 1992, DOE and the State of Idaho are developing an 
treatment plan, which is scheduled to be issued in February 1995, and will include schedul
for developing and implementing treatment technologies for mixed wastes at the INEL, inclu
mixed wastes.  A signed Consent Order between DOE and the State of Idaho containing these 
milestones would be issued by October 1995.  The selection of a high-level waste treatment
being closely coordinated with the State of Idaho as part of the Federal Facility Complian
Candidate high-level waste treatment technologies were evaluated by first identifying all 
the potential of treating and immobilizing Idaho Chemical Processing Plant sodium-bearing 
waste.  Those technologies that either could not be developed in time to meet the regulato
were inferior to competing technologies were eliminated from further consideration.  Examp
technologies include encapsulation of sodium-bearing waste in silica via the Sol-Gel proce
by liquid extraction using crown ethers, and sodium removal via bioremediation. 
As a result of this preliminary evaluation, a range of feasible candidate technologies wer
converting sodium-bearing and calcine wastes into acceptable waste forms for disposal.  Av
information on each candidate technology was collected and documented, including expected 
performance, need for additional process development, facility capital costs, operation la
costs, treated waste volumes, interim storage costs, and projected waste disposal costs.  
obtained from literature sources, benchmarking operating waste treatment systems, and benc
laboratory tests conducted at the Idaho Chemical Processing Plant, and is summarized in WI
As an aid to evaluation of the technologies, a systems analysis model was developed to com
alternative candidate technologies against selection criteria.  Selection criteria include
the Resource Conservation Recovery Act, and related Consent Orders with the State of Idaho
and life-cycle costs, (c) implementation time, and (d) expected performance of the final w



quantities and waste.  In all instances, the comparisons were based on waste forms and was
would meet the high-level waste durability standards used at several other DOE sites (Sava
Valley, Hanford); see DOE (1993e).  The durability standard includes testing for metals le
form stability, and other physical parameters critical to long-term disposal. 
Although the final waste acceptance criteria for a repository have not yet been developed,
undertaken initial assessments of repository performance and waste acceptance criteria con
requirements already identified by the U.S. Environmental Protection Agency and the U.S. N
Regulatory Commission for a final repository.  Specifically, an initial repository perform
conducted, and a preliminary waste acceptance criteria developed for the INEL-specific was
Initial Performance Assessment of the Disposal of Spent Nuclear Fuel and High-Level Wastes
INEL, Volumes I & II  (Rechard 1993) and Preliminary Waste Acceptance Criteria for Idaho C
Processing Plant Spent Fuel and Waste Management Technology Development (Taylor and Shikas
Additional information regarding activities conducted to date may be found in the Westingh
Nuclear, ICPP Radioactive Liquid and Calcine Waste Technologies Evaluation Interim Report 
1994). 
After selecting a treatment technology, DOE would need to perform additional bench-scale a
testing on actual waste solutions before designing and constructing the Waste Immobilizati
final waste form treatment technologies in all cases would be subject to U.S. Environmenta
Agency and State of Idaho approval.  
Preliminary output from the systems analysis model is provided for four of several possibl
sodium-bearing and calcine waste treatment technologies in Table C-4.3.2-1 and Figures 4.3
4.3.2-4.  The combinations presented include the three separations technologies identified
waste and direct vitrification.   
 
Table C-4.3.2-1.  Waste immobilization cost and volume data for example options over the o
lifetime of the facility. 
                      Costsa                               Final waste volume  
                      (million dollars)                    (cubic meters)  
Option       Casesb   Construction        Waste disposal   High                 Low   
                      and operation                        activity             activity 
1            a        4,200               11,000           19,000               1,500  
             b        3,300               2,900            4,400                230  
2            a        3,800               5,500            9,000                11,000  
             b        4,200               2,200            3,300                2,100  
3            a        1,900               860              870                  20,000  
             b        3,200               300              220                  4,700  
4            a        4,200               12,000           21,000               None  
             b        2,900               3,100            4,700                None  
                                        
  
a.  All costs are discounted to 1994 dollars.  
  
b.  For Case a, the high-activity waste form would be glass and the low-activity waste for
normal grout.  For Case b, the high- and low-activity waste forms would be glass-ceramic.
 
Figure 4.3.2-1.  Waste Immobilization Facility:  Option 1. Figure 4.3.2-2.  Waste Immobili
the technologies and associated waste management assumed for each.  Costs are provided for
and operation, and final waste form disposal.  Final volumes are also provided for both th
activity waste forms.  For each of the combinations, output is also provided for a maximum
final waste form volume (glass for high-activity waste and grout for low-activity waste fo
case, glass-ceramic for both wastes for the minimum case).   
For each of the combinations presented, it is assumed that the existing sodium-bearing was
processed through the high-level waste evaporator to minimize the volume of high-activity 
detailed information on these and other treatment combinations is in WINCO (1994). 
SUMMARY OF IMPACTS:  Environmental consequences for this project would involve airborne em
generated wastes, and radiation exposures from routine operations and construction.  Const
emissions would be nonradioactive and would consist primarily of dust, paint fumes, and ex
and construction equipment.  Dust generation would be mitigated, and emissions during cons
comply with applicable Federal and State standards.   
Nonradioactive airborne emissions during normal operations would consist primarily of NOx.
NOx emitted would be approximately 1,650,000 kilograms per year.  In addition, the facilit
emit smaller quantities of other pollutants such as SO2, particulate matter, hydrofluoric 
Particulate emissions would be mitigated using high efficiency particulate air filtration.
radioactive airborne emissions during normal operations would consist primarily of tritium
iodine-129 (0.15 curies).  Particulate radioactive emissions are estimated at less than 0.



effectiveness of high efficiency particulate air filtration.  Total radioactive emissions 
maximum exposure to the public well below the U.S. Environmental Protection Agency Nationa
Standards for Hazardous Air Pollutants requirement of 10 mrem per year.   
Liquid effluents produced during construction would consist of water from cleaning or pump
and would be treated as necessary with Idaho Chemical Processing Plant facilities.  During
hazardous and radioactive liquid wastes would be treated within the facility or by other e
Chemical Processing Plant facilities. 
Solid nonhazardous wastes in the form of paper, wood, and metal would be generated during 
phase of the project.  During operations, the facility would produce between 20 and 320 cu
of immobilized high-activity waste and between 10 and 1,250 cubic meters per year of immob
activity waste, based on facility sizing and the technologies chosen.  Both high-activity 
wastes would be stored at the Waste Immobilization Facility pending ultimate disposition. 
note that these quantities are estimates only, and that the final design capacities could 
the stated ranges depending again on the facility's size and the technologies chosen. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
project data sheet at the end of this project summary supports the above project descripti
The proposed project would be located within a major facility area (the Idaho Chemical Pro
(See Figure C-1-1 for location and Section C-3.2 for a discussion of new construction in a
area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
preferred alternative for this project are summarized in Table C-4.3.2-2.  This table is c
information on environmental impacts in Section C-3.2 and on mitigation of impacts in Sect
applicable issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under the no-action option, a Waste Immobilization Facility would not be con
liquid high-activity waste and sodium-bearing liquid waste would be processed in the exist
Calcine solids would continue to be stored in vaults at Idaho Chemical Processing Plant an
processed.  This option corresponds with Alternative A (No Action) evaluated in this EIS. 
not provide for compliance with the following:  
 
Table 4.3.2-2.  Summary of potential environmental impacts of the Waste Immobilization Fac
Project - Separation with Vitrification under Alternatives C and D. 
Environmental       Potential impacta,b                                     Potential miti
attribute 
Geology and soil,   Disturb up to 0.8 acres of previously disturbed         Previously dis
acres disturbed     soil                                                    would be withi
Water resources     Construction:  11,500,000 liters                        Engineered con
                    Operation:  150,000,000 liters per year, which          Storm Water Po
                    includes 10,000,000 liters per year of                  Plan in place 
                    evaporator overheads, and 3,500,000 liters of  
                    service water.  
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat             productivity, and animal displacement and               erosion; resee
                    mortality within major facility area  
Historic,           No sites identified                                     None required 
archaeoligical, 
or cultural resources 
Air quality         Radiological operational emissions                      Facility desig
                     0.18% of NESHAP dose limit                             inspection and
                    Toxic Air Pollutants (TAPs)                             reporting  
                     11% of significance level for combined  
                     TAPs  
                     44% of significance level for fluorides  
                     260% of significance level for mercury  
                    Prevention of Significant Deterioration (PSD)  
                     19% Annual average NO2 - Class II, public  
                     highways  
                    Visibility: Control measures may be required  
                    to avoid degraded visibility at Craters of the  
                    Moon Wilderness Area  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual                            analysis, insp



                     0.018 mrem/yr                                          annual reporti
                     9.0 y 10-9 latent cancer fatalities/yr                 during constru
                    80-km (50-mile) population                              have its own s
                       Year 2000: Not in operation                          HEPA filtering
                       Year 2010: 0.099 person-rem/yr  
                       5.0 y 10-5 latent cancer fatalities/yr  
                    Nonradiological effects  
                    Negligible impact on health effects expected  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 272                                  and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological -  4                                   procedure  
                     Radiological - 0.3  
Waste management    Construction (m3): industrial waste - 10,000            Waste minimiza
                    Operation (m3/yr):  low-level waste -10                 programs in pl
                               industrial waste - 150                       Chemical Proce
                                                                            INEL  
Socioeconomic       Construction:  300 subcontractor personnel              None required 
conditions          peak  
                    Operation: 180 existing workers  
  
  
a.  Definition of acronyms:  ECA - environmentally controlled area; HEPA - high-efficiency
NESHAP -  National Emission Standards for Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
      -  Federal Facility Compliance Act, which requires the development of technologies a
         for treating/disposing of mixed wastes  
          
      -  December 22, 1993, court order (Amended Order Modifying Order of June 28, 1993), 
         requires that technologies be selected to process sodium-bearing liquid waste and
          
      -  The Notice of Noncompliance Consent Order between the Department of Energy, State
         and the Environmental Protection Agency requiring DOE to cease use of the existin
         Chemical Processing Plant Tank Farm tanks by specified dates, unless alternate ta
         provided 
          
      -  Modification of the Notice of Nonccompliance Consent Order between the DOE, March
         1994, State of Idaho, and the U.S. Environmental Protection Agency requiring that
         be selected for processing sodium-bearing liquid waste and calcine solids at the 
         Processing Plant into waste forms acceptable for final land disposal. 
          
Direct Vitrification - Under this option (Figure 4.3.2-4), waste would be vitrified into g
waste form.  This option was used for purposes of analysis for Alternative B (Ten-Year Pla
previously discussed, direct vitrification would produce the largest amount of high-activi
C-4.3.2-1).  The facility would be constructed at the Idaho Chemical Processing Plant or a
location within the INEL.  This option was chosen to bound the high-activity waste generat
emissions.  Also, since it contains the minimum of pretreatment, it would require the leas
construct and make operational. 
Vitrification with Pretreatment - Under this option (Figures 4.3.2-1 through 4.3.2-3), the
Immobilization Facility would include pretreatment (a separation step) before vitrificatio
used for purposes of analysis for Alternatives C (Minimum Treatment, Storage, and Disposal
(Maximum Treatment, Storage, and Disposal) in this EIS.  Pretreatment would produce less h
waste but greater amounts of low-activity waste than direct vitrification (Table C-4.3.2-1
Waste Immobilization Facility does not reflect the treatment of additional high-activity w
generated by spent nuclear fuel processing under Alternative D (Maximum Treatment, Storage
Disposal). 
Treatment at Another Site  -  This alternative would require transportation of liquid and/
another site for treatment before disposal.  If sited at a location other than the Idaho C
Plant, costs would be high because of the need to design and/or certify transportation con
transport of the liquid and solid wastes.  High costs would be incurred because of the nee
modifications to the existing processing facilities at Savannah River or Hanford to accomm
 
characteristics of the Idaho Chemical Processing Plant wastes.  For these reasons, DOE doe
as a reasonable alternative. 



 

Figure. (page 2) C-4.3.3 HIGH-LEVEL TANK FARM NEW TANKS 

 
 
Figure. Project Data Sheet-Waste Immobilization Facility Project. (page 1)  
PROJECT NAME: High-Level Tank Farm New Tanks 
PURPOSE AND NEED FOR ACTION:  The purpose of the proposed Idaho Chemical Processing Plant
High-Level Tank Farm New Tanks project is to reduce the environmental health and safety ri
with the current storage of high-level liquid waste at the Idaho National Engineering Labo
providing sufficient replacement storage capacity, as required under Alternatives C (Minim
Storage, and Disposal) and D (Maximum Treatment, Storage, and Disposal) in this Environmen
Statement (EIS).  
The Notice of Noncompliance issued by the U.S. Environmental Protection Agency on January 
supported the decision to construct replacement tanks by contending that the eleven tanks 
Chemical Processing Plant Tank Farm and much of their associated valves and piping were no
with secondary containment requirements.  The Notice of Noncompliance Consent Order, signe
1992, outlines a strict compliance schedule for the completion of several tasks that will 
the required permanent cessation of use of the five pillar and panel (segmented) tank vaul
March 31, 2009; and the remaining six cast-in-place (monolithic) vaults on or before June 
other provisions.  The decision in April, 1992, to no longer reprocess spent fuel at the I
Processing Plant resulted in the tank replacement project being put on hold.  The Amended 
(the District Court) Order of June 28, 1993 (signed December 22, 1993) calls for beginning
new tanks by the end of the 1996 construction season if new tanks are determined to be nee
of Decision on this EIS. 
For Alternative C (Minimum Treatment, Storage, and Disposal), this project would be needed
alternative the New Waste Calcining Facility would not be used to calcine liquid waste or 
sodium-bearing waste, both of which would be generated in limited quantities primarily due
efforts.  For Alternative D (Maximum Treatment, Storage, and Disposal), this project would
were decided to process spent nuclear fuel before ultimate disposal. 
PROPOSED ACTION AND ALTERNATIVES 
The existing Tank Farm concrete containment vault designs include five with segmented cons
WM-182 through VES-WM-186) and six with monolithic concrete construction (VES-WM-180, -181
through -189, and the spare empty tank, -190).  Based on the results of the best available
models and scoping seismic evaluations (for example, Hashimoto 1988), the five segmented c
vaults do not meet the current seismic criteria.  Although continuous monitoring of these 
has not yielded any evidence to suggest a leak of high-level liquid waste to the environme
(approximately 35 years), seismic deficiencies, and the inability to remotely inspect and 
systems to completely ensure continued tank integrity make their long term use unacceptabl
The liquid waste is subject to Resource Conservation and Recovery Act (RCRA) requirements,
existing tanks do not meet all of the current INEL seismic requirements for secondary cont
proposed project in the original environmental assessment (DOE 1993c) included (a) upgradi
tank cover gas piping and high-level waste transfer systems, (b) providing equipment for r
called heel (the remaining liquid in each existing tank that cannot be removed by existing
providing for replacement tankage.  However, DOE approved that environmental assessment an
Finding of No Significant Impact only for the high-level waste tank upgrades portion of th
action.  These system upgrades are under construction [see Section C-2.7, High-Level Tank 
Replacement (Upgrade Phase)].  The proposed Tank Farm Heel Removal Project is a separate p
action (see Section C-4.3.1).  The larger project to replace the tankage was suspended in 
fuel reprocessing was curtailed at the Idaho Chemical Processing Plant. 
The proposed action would be to replace five high-level liquid waste storage tanks and con
with four new tanks, containment vaults, and support systems.  Alternative A (No Action) w
storage in the existing tanks.  This alternative would conflict with the Notice of Noncomp
Order, which alleges secondary containment violations of the RCRA and Hazardous Waste Mana
(Idaho) regulations.  Three other project-specific alternatives are considered:  (a) reduc
waste storage capacity requirements (primarily by calcining), (b) retrofit existing tanks/
the waste at other INEL facilities. 
      Proposed Action: The proposed action would replace the five segmented tank and vault
(VES-WM-182 through VES-WM-186) that do not meet current INEL seismic criteria with four n
500,000-gallon storage tanks.  The new tanks would be located in separate vaults within a 
ground concrete containment vault structure.  The primary stainless steel storage tanks wo
inside a secondary containment barrier.  The secondary containment barrier would consist o
standing stainless steel vessel between the primary tank and the vault or a stainless stee



directly to the interior of the vault.  In either instance, a separate secondary containme
designed to accommodate 110 percent of the volume for each of the primary tanks.  The prim
be approximately 60 feet in diameter, with a shell height of about 24 feet and a dome heig
The tanks and containment vault structure would be designed for a 50-year life and would r
permit from the State of Idaho. 
Support systems for the tank and vaults would include solids handling, tank cooling, waste
offgas with associated high-efficiency particulate air filtration, vault ventilation, wast
decontamination, fire protection, and remote maintenance.  These systems would provide for
operation and maintenance of the proposed new facilities and would facilitate eventual dec
decommissioning.  Since the new vessel offgas and vault ventilation systems would produce 
exceed the handling capacity of the existing Idaho Chemical Processing Plant main stack, i
supplemented by a new stack not to exceed 65 meters (210 feet) in height.  The new stack w
with emission monitoring instrumentation meeting the specifications set forth in the Natio
Standards for Hazardous Air Pollutants permit and the State of Idaho Permit to Construct a
Operate. 
To supply electricity to operate the proposed facilities, two new feeder lines, of approxi
would be constructed from existing circuits.  Alternate power would be supplied by a stand
generation system.  A redundant, solid-state, uninterruptible power supply (batteries) is 
instrumentation and lighting that require an uninterruptible power supply.  Other electric
include exterior, interior, and emergency lighting; grounding; lightning protection; and c
system.  Other utility interfaces would include demineralized water, potable water, proces
steam, compressed air, decontamination systems, and steam condensate return. 
The largest of three new enclosure buildings would be the weather enclosure building situa
the proposed new tanks.  The weather enclosure building would support operation, inspectio
maintenance activities.  A mechanical building would house and/or support mechanical syste
ventilation and vessel offgas air filtration systems.  An electrical building would house 
generator and electrical switchgear. 
Low-level liquid mixed waste would either be stored at an approved interim mixed waste sto
INEL (outside of the Idaho Chemical Processing Plant facility area) or treated at the exis
equipment waste evaporator at the Idaho Chemical Processing Plant.  The radioactive solid 
disposed of at the Radioactive Waste Management Complex.  The hazardous substances would b
treated, and disposed at permitted RCRA hazardous waste treatment, storage, and disposal f
Site preparation activities for the proposed project would include demolition or relocatio
buildings, possible structural shoring in areas to be excavated, and relocation or shutdow
utilities (Shaffer 1993).  Subsequent to site preparation, overburden would be excavated t
and the bedrock would be removed to the required depth. 
Once construction and acceptance testing were complete, operation of the Tank Farm would n
substantially from current operations.  The tanks would be operated so that one new and on
left empty to act as spares in case of emergency.  The maximum heat generation rate of the
tanks would be limited to 100 watts per cubic meter. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives C (Minim
Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposal).   The
sheet at the end of this project summary supports the above project description. 
PROJECT-SPECIFIC OPTIONS:  
No Action - No replacement waste storage tanks would be provided for the five tanks/vaults
through VES-WM-186).  This option corresponds to Alternative A (No Action) evaluated in th
the existing tank vaults do not meet the secondary containment requirements, a Notice of N
Consent Order between DOE, the U.S. Environmental Protection Agency, and the State of Idah
use of the existing tanks to cease.  Thus, adequate treatment must be provided to take was
tanks to meet the Consent Order dates or the Consent Order would not be met.  There would 
risk of a leak or rupture in these five tanks/vaults in the event of a large earthquake.  
for variances [40 CFR Part 265.193(g)], but obtaining a variance for the Tank Farm is perc
unlikely due to the difficulties in performing the annually required leak detection tests.
Reduce High-Level Liquid Waste Storage Capacity Requirements - A reduction in high-level l
storage capacity requirements could be possible if generation of waste could be reduced or
calcining processing capacity or rate were increased, thereby eliminating the necessity fo
Palmer et al. (1994) evaluated Tank Farm capacity and storage requirements to determine th
options for emptying the existing Tank Farm and the need for replacement tanks.  Because o
Noncompliance Consent Order requirements, the problem and the defined system became much l
just the new tanks.  Since determining the need for new tanks also includes evaluating emp
existing tanks, many other factors were considered.  Some of these are liquid waste genera
storage capacity, phased removal from service of existing tanks for heel removal activitie
capacity, and waste immobilization.  The defined system becomes all of the Idaho Chemical 
involved in generation, storage, or treatment of Tank Farm or related wastes.   



Therefore, simply calcining the wastes in the existing New Waste Calcining Facility would 
use of the tanks by the specified dates to meet the requirements of the Notice of Noncompl
Order.  Other treatment of the wastes must also be provided.  This project-specific altern
Case 4a in Palmer et al. (1994)] complies with the Notice of Noncompliance Consent Order a
to Alternative B (Ten-Year Plan) evaluated in this EIS.  It would consist of running two N
Calcining Facility campaigns after 1996, operating the Waste Immobilization Facility (see 
in 2008, and using the High-Level Liquid Waste Evaporator at the maximum rate between 1996
Retrofit Existing Tanks/Vaults - The option of retrofitting the existing tank/vaults to me
seismic design criteria and secondary containment requirements has been thoroughly evaluat
extensive study.  Options evaluated in the study included internal bracing, driving piling
overburden, external support of vault roof, excavation and external bracing, filling the a
curtain, vault column post-tensioning, low-pressure grout, and the installation of a secon
barrier.  No retrofit option was determined to be feasible based on the criteria of safety
radiation exposure, reliability, construction risk, schedule, cost, waste minimization, an
requirements.  This option has not been included as either a project-specific alternative 
because it has been determined to be not practical or feasible with current technology, as
(1993c).  
Location at Other INEL Facilities - This option has not been pursued due to the extreme di
be encountered in transporting high-level liquid wastes and the requirement to construct t
transport casks and tank farm support.  The location of existing liquid waste generation f
processing facilities dictates a close connection to replacement tankage. 
AFFECTED ENVIRONMENT: 
The proposed action would be located within a major facility area (the Idaho Chemical Proc
INEL).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of new construct
facility area.)  The proposed project location is to a great extent already developed and 
Idaho Chemical Processing Plant operations.  The limited acreage outside the fence that wo
during construction is predominantly in the sagebrush vegetative community, which is the d
community type at the INEL. 
Construction of part of the proposed project would take place in areas that have been desi
Environmentally Controlled Areas (ECAs).  ECAs are defined regions within the Idaho Chemic
Plant boundaries where a hazardous and/or radioactive waste spill/release has been documen
designation remains in spite of cleanup actions following the spill/release. 
Other information regarding the affected environment of the Idaho Chemical Processing Plan
surrounding area is covered by other sections of this EIS, as summarized and referenced in
ENVIRONMENTAL EFFECTS: 
The potential environmental effects associated with the proposed project other than those 
summarized in Table C-4.3.3-1.   This table is complemented by information on environmenta
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
Accidents: The radiological and nonradiological impacts from postulated reasonably foresee
(greater than 1 y10-7 per year) are encompassed by those accidents analyzed in this EIS, V
5.14.  Specifically, in Section 5.14, due to a seismic event, a high-level waste tank fail
draining was analyzed to determine potential impacts on groundwater.  This event is consid
bounding foreseeable accident for this project. 
Cumulative Impacts: Because the proposed action would replace or upgrade existing Idaho Ch
Processing Plant Tank Farm facilities, there would be no significant additional cumulative
to the construction, testing, and startup of the new facilities. 
Decontamination and Decommissioning and RCRA Closure: The proposed new facilities (tanks, 
vaults, and ancillary systems) and the five tanks and piping systems being taken out of se
eventually require decontamination and decommissioning and RCRA closure.  The  
 
Table C-4.3.3-1.  Summary of potential environmental impacts of the High-Level Tank Farm N
Tanks Project under Alternative C. 
Environmental       Potential impact                                        Potential miti
attribute 
Geology and soil,   Disturb up to 20 acres of previously disturbed          Previously dis
acres disturbed     soil                                                    would be withi
Water resources     Construction: 2,000,000 liters                          Storm Water Po
                    Operation: No information                               in place at IN
                                                                            would be prepa
                                                                            elevation of t
                                                                            than the Desig
                                                                            No excavation 
                                                                            400 ft of the 
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis



habitat             productivity, and animal displacement and               erosion; resee
                    mortality within major facility area  
Historic,           Survey completed; no sites identified                   None required 
archaeological, 
or cultural resources 
Air resources       Operational radiological/nonradiological                Facility desig
                    emissions                                               inspection and
                     No increase over current emissions                     reporting  
                    Nonradiological construction emissions  
                    (kg/yr)  
                     CO - 1.90 y 103; NOx - 5.89 y 103; SO2 -   
                     5.90 y 102 ; Particulate - 5.60 y 102   
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     Construction: 1 y 10-3 mrem/yr                         annual reporti
                       5.5 y 10-10 latent cancer fatalities/yr              during constru
                     Normal operation:  2.8 y 10-1 mrem/yr  
                       1.4 y 10-7 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                     Construction: 5.2 y 10-3 person-rem/yr  
                       2.6 y 10-6 latent cancer fatalities/yr  
                     Normal operation:0.19 person-rem/yr  
                       9.5 y 10-5 latent cancer fatalities/yr  
                    Nonradiological effects  
                     Negligible impact on health effects  
                     expected  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 82                                   and containers
                     Radiological - 18.6                                    operators, and
                    Operation (onsite truck trips per year):                procedure  
                     Nonradiological - 0.5  
                     Radiological - 0.3  
Waste management    Construction (m3): low-level waste - 553;               Waste minimiza
                     mixed low-level - 20;          transuranic - 22        programs in pl
                     industrial - 3000  
                    Operation (m3/yr): low-level waste - 8;  
                     mixed low-level - 2;          hazardous  - 15;  
                     industrial - 5  
Socioeconomic       Construction:  150 subcontractor personnel              None required 
conditions          Operation:  No additional workers  
  
  
a.  Definition of acronyms:  ECA -  environmentally controlled area.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
decontamination and decommissioning and RCRA closure of the existing facilities being repl
covered under a subsequent National Environmental Policy Act (NEPA) review.   
In accordance with DOE Orders 5820.2A (DOE 1988) and 6430.1A, Section 1300-11 (DOE 1989a),
new facilities would be designed to facilitate decontamination and decommissioning.  The f
NEPA actions for decontamination and decommissioning of the proposed new facilities would 
covered by a subsequent NEPA review. 
 

C-4.3.4 NEW CALCINE STORAGE 

Figure. Project Data Sheet-High-Level Tank Farm New Tanks Project.  
PROJECT NAME:  New Calcine Storage 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed eighth Calcined Solids S
Facility New Calcine Storage project at the Idaho Chemical Processing Plant would be to pr
storage for calcine solids produced by the operation of the New Waste Calcining Facility. 
capacity would be required to allow the continued processing of liquid wastes in the New W
Facility until the final waste form is established and implemented. 
PROJECT DESCRIPTION:  This proposed project would provide for the design, construction, an
a new facility for the storage of calcined high-level radioactive waste resulting from the



Waste Calcining Facility.  In the New Waste Calcining Facility, the liquid wastes are conv
solids via a fluidized bed process. 
Five calcined solids storage facilities are currently filled at the Idaho Chemical Process
still receiving calcine and a seventh ready to receive calcine.  The eighth storage facili
project, would be a near copy of the seventh facility, and would have a capacity of approx
cubic feet. 
The proposed eighth Calcined Solids Storage Facility would consist of seven annular stainl
bins, arranged with six bins in a circle and the seventh in the middle, in a reinforced co
base would be on bedrock, with approximately the top half of the vault projecting above gr
walls and roof would provide required radiation shielding as well as structural support.  
anchored into the vault base slab; the vault, bins, and all interconnecting piping would b
applicable seismic, structural, and thermal requirements. 
The calcined solids produced by the New Waste Calcining Facility would be pneumatically tr
top of the proposed storage facility where the solids would be separated from the transpor
located in a separate cell.  The transporting air would be 
returned to the New Waste Calcining Facility; the solids would fall by gravity through dua
of the seven bins. 
A combination natural and forced convection cooling system would be provided to maintain t
below its caking temperature and the facility structure below temperature limits.  The coo
through a filter, be discharged at the bottom of the vault and flow upward around and thro
space in the tanks, and be discharged to atmosphere through a stack on top of the vault.  
radioactivity would automatically channel the exhaust air through in-line high efficiency 
and centrifugal exhaust blowers. 
A bins vent and relief system would protect the bins from over or under pressurization.  T
in a separate cell on top of the vault would vent to the atmosphere via high efficiency pa
This system would also allow the bins pressure to equilibrate with the atmosphere when the
from the New Waste Calcining Facility. 
To facilitate eventual retrieval of the calcine, each bin would have four retrieval pipes 
hatches in the vault roof.  Corrosion coupons, fabricated from the bins material, would be
of the bins and into the vault through separate access hatches.   
Vault, bin, and calcine temperatures would be monitored by thermocouples installed on the 
bins exterior surfaces, and by multipoint thermocouples installed in thermowells at the ma
temperature zone in each of the bins.  Other temperature and pressure instrumentation woul
monitor and control the performance of the cooling, pressure relief, and pneumatic transpo
instrument room on the vault roof would house the facility instrument recorders and facili
Plant utilities would provide the required steam, instrument air, and electrical power for
Special maintenance features, including small jib cranes, access hatches, and inspection p
provided. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative D (Maximu
Treatment, Storage, and Disposal).  The project data sheet at the end of this project summ
above project description. 
The proposed project would be located within a major facility area (the Idaho Chemical Pro
(See Figure C-1-1 for location and Section C-3.2 for a discussion of new construction in a
area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.3.4-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, no additional calcine storage would be constructed.  This
to Alternative A (No Action) evaluated in this EIS. 
Eliminate or Reduce Generation of Calcine  -  Under this option, high-level liquid waste w
not converted to calcine.  This option corresponds to Alternative C (Minimum Treatment, St
Disposal) evaluated in this EIS. 
Convert Existing Calcine to Another Form  -  Under this option, a calcine conversion facil
developed and constructed to convert the existing calcine to another form.  This option co
Alternatives B (Ten-Year Plan) and C (Minimum Treatment, Storage, and Disposal) evaluated 
Storage facilities for the other waste form may need to be developed and constructed. 
Store Idaho Chemical Processing Plant Calcine at Other DOE Facilities  -  Under this optio
Processing Plant calcine would be transferred to another DOE facility for storage.  If sit
than the Idaho Chemical Processing Plant, costs would be high because of the need to desig
transportation containers/casks for transport of the solid wastes.  This option would invo
wastes that is not allowed by DOE orders and is not evaluated in this EIS. 



 
Table C-4.3.4-1.  Summary of potential environmental impacts of the New Calcine Storage 
Project under Alternative D. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 
Geology and soil,   Disturb 0.5 acres of previously disturbed soil          Project would 
acres disturbed                                                             area; previous
Water resources     Construction: No information                            Storm Water Po
                    Effluent:  construction water                           Plan in place 
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Survey completed, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological operational emissions                      Facility desig
                     2.0 y 10-5% of NESHAP dose limit                       inspection and
                    Toxic Air Pollutants (TAPs)                             reporting  
                     None  
                    Prevention of Significant Deterioration (PSD)  
                     None  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     2.0 y 10-6 mrem/yr                                     annual reporti
                     1.0 y  10-12 latent cancer fatalities/yr               monitor ECAs d
                    80-km (50-mile) population:  
                       Year 2000:  not operational  
                       Year 2010: 1.9 y 10-5 person rem/yr  
                        9.5 y 10-9 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 15.6                                 and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 0.1                                  procedure  
                     Radiological - 0.2  
Waste management    Construction (m3): industrial waste - 576               Waste minimiza
                    Operation (m3/yr): low-level waste - 8                  programs in pl
                              industrial waste - 1  
Socioeconomic       Construction:  35 to 40 subcontractor personnel         None required 
conditions          Operation:  No additional workers   
  
  
a.  Definition of acronyms:  ECA - environmentally controlled area; NESHAP - National Emis
Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 
Figure. Project Data Sheet-New Calcine Storage Project.   
 

C-4.3.5 RADIOACTIVE SCRAP/WASTE FACILITY 

PROJECT NAME:  Radioactive Scrap/Waste Facility 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project is to qualify t
Radioactive Scrap/Waste Facility for interim storage of high-level waste until a high-leve
available. 
PROJECT DESCRIPTION:  Some of the material that would be a by-product from operation at th
Cycle Facility may be classified as a high-level waste.  Since no final repository is pres
high-level waste, Argonne National Laboratory-West proposes to store the high-level waste 
Fuel Cycle Facility at the Radioactive Scrap/Waste Facility until a final repository is av
Radioactive Scrap/Waste Facility has been used since 1965 to store radioactive and radioac
and material containing recoverable quantities of nuclear material (that is, scrap) that c
reprocessed.  The Radioactive Scrap/Waste Facility is a 1.6-hectare (4-acre) facility in w
is stored in carbon steel pipes, called liners.  The Radioactive Scrap/Waste Facility has 



about 50 storage pipes per row, for a total capacity of approximately 1350 potential stora
Storage volume is about 193 cubic meters (6,800 cubic feet). 
Because of the radioactive fields that would be associated with the waste (regardless of i
example, mixed, low-level, transuranic, or high-level) and scrap stored at the Radioactive
Facility, special handling and storage would be required.  The waste and scrap would be pl
containers within shielded hot cells using remote methods.  The containers would be sealed
transferred to the Radioactive Scrap/Waste Facility in a shielded cask.  The Radioactive S
provides shielding to protect personnel working in the facility from gamma radiation field
the waste or scrap.  The necessary shielding is provided by a "shield ring" that provides 
between the cask and the storage liner where the material is placed.  Once filled, the lin
with a 76-centimeter (30-inch) concrete shield plug that is welded to the liner.  The top 
would be a maximum of 10 centimeters (4 inches) above the ground surface.  The ground prov
necessary shielding. 
After corrosion was detected in Radioactive Scrap/Waste Facility liners removed in 1988, a
program for the facility was begun.  The upgrade program calls for all the existing waste 
Scrap/Waste Facility to be relocated into new steel liners equipped with an impressed-curr
protection system.  In addition to this system, the new steel liners are further protected
moderately corrosive nature of the soils at the Radioactive Scrap/Waste Facility by a 10-c
layer of noncorrosive sand slurry.  This slurry is backfilled around the steel liners at t
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
(Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, and Disposa
project data sheet at the end of this project summary supports the above project descripti
The proposed project would be located in an existing facility within a major facility area
Laboratory-West).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.3.5-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, high-level waste would be accumulated in the Fuel Cycle F
Fuel Examination Facility.  This option corresponds to Alternative A (No Action) evaluated
 
Table C-4.3.5-1.  Summary of potential environmental impacts of the Radioactive Scrap/Wast
Facility Project under Alternative B. 
  Environmental                 Potential impacta                              Potential m
  attribute 
Geology and soil,      None (no disturbed soil)                                Project wou
acres disturbed 
Water resources        None expected                                           None requir
Wildlife and habitat   None                                                    Project wou
Historic,              None                                                    Project wou
archaeological, 
cultural resources 
Air resources          No increase over existing facility                      None requir
Human health           No increase over existing facility                      None requir
Transportation         None expected                                           None requir
Waste management       None (no new waste generated)                           None requir
Socioeconomic          Operation:  5 existing workers                          None requir
conditions  
  
a.  Potential impacts are described further in Section C-3.2.  
b.  Mitigative measures are described further in Section C-3.3. 
  
 

C-4.4 PROJECTS RELATED TO TRANSURANIC WASTE 

Figure. Project Data Sheet-Radioactive Scrap/Waste Facility Project.  
 



C-4.4.1 PRIVATE SECTOR ALPHA-CONTAMINATED MIXED 

              LOW-LEVEL WASTE TREATMENT 
PROJECT NAME:  Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Private Sector Alpha- 
Contaminated Mixed Low-Level Waste Treatment Project would be to provide private sector tr
alpha-contaminated mixed low-level wastes, and possibly transuranic waste, and small amoun
waste and mixed low-level waste presently stored at the INEL.  It might also provide treat
buried wastes that may be retrieved during environmental restoration projects at the INEL.
other DOE sites and the commercial sector may also be treated at the facility.  Treatment 
contaminated mixed low-level wastes would be sufficient to allow disposal in accordance wi
5820.2A (DOE 1988) and Resource Conservation and Recovery Act Land Disposal Restrictions. 
of transuranic waste would be sufficient to allow disposal in the Waste Isolation Pilot Pl
PROJECT DESCRIPTION:  This project would provide for the processing of alpha-contaminated 
low-level wastes, transuranic waste, and possibly small amounts of low-level waste and mix
waste by the private sector. 
The DOE-Idaho has solicited feasibility studies for this endeavor from private industry.  
range from use of their own existing facility upgraded to treat the waste, to building a c
waste treatment facility.  It is expected that a nonreactor nuclear facility would be used
package alpha-contaminated mixed low-level wastes (for treatment purposes this is defined 
than 100 nanocuries per gram) and transuranic waste as required, as well as small amounts 
and mixed low-level waste. 
The specifics of the treatment process and system components would be determined by the pr
supplier.  Expected throughput volumes would be approximately 2,000 cubic meters per year 
yards per year) of alpha-contaminated low-level waste and 4,000 cubic meters per year (4,8
year) of transuranic waste.  Based upon current descriptions of INEL wastes, likely requir
of the treated waste products, and known available treatment process technologies, the fol
treatment process system technical description is provided. 
      -  Treatment would begin upon receipt of the wastes at the Private Sector Alpha-Cont
         Mixed Low-Level Waste Treatment plant site.  A receiving inspection and appropria
         characterization of the wastes would be conducted sufficient to ensure the wastes
         for receipt and treatment within the constraints of the facility design and permi
         inspection and characterization, waste containers would be sorted and segregated 
         subsequent processing.  Containers would likely be vented, opened, and contents d
         further sorting and processing as needed. 
          
      -  Bulk waste volume processing would proceed involving some combination of physical
         chemical processing to remove or destroy hazardous organics, remove or stabilize 
         in a solid material, and stabilize radionuclides in a solid material as per speci
         disposal acceptance requirements.  The most likely bulk volume treatment processe
         include a combination of thermal treatments involving desorption and high-tempera
         oxidation/combustion of organics, followed by stabilization of ash and solid resi
         of potential final stabilization media would be possible, such as cements, polyme
         glass/ceramics.  One or more may be used to produce a final solid product for dis
          
      -  The treated solid waste products would be assayed, certified, and appropriately p
         return transport from the Private Sector Alpha-Contaminated Mixed Low-Level Waste
         Treatment to the Radioactive Waste Management Complex for storage awaiting dispos
         transported directly to an approved permanent repository, if available. 
          
Future private sector initiatives would address additional INEL waste streams.  These addi
streams will be less hazardous and of smaller volume than the alpha-contaminated mixed low
and transuranic wastes.  
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would involve new construction assumed to be outside major facility a
Figure C-1-1 for assumed location and Section C-3.2 for a discussion of new construction o
facility areas.) 
A location outside the INEL site also might be chosen for this project.  For assessing the
air impacts, such a location was assumed because this location would be closer to offsite 
would involve both onsite and offsite transportation. 
Information regarding the environment affected by this project is covered by other section



summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.4.1-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  This option would be the deferral of treatment of alpha-contaminated mixed l
This option corresponds to Alternative A (No Action) evaluated in this EIS.  This option w
continued storage of the waste. 
DOE Treatment  -  Under this option, the waste would be treated at a DOE operated facility
corresponds to Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Dispo
evaluated in this EIS.  The Idaho Waste Processing Facility (see Section C-4.4.3) would tr
streams and achieve the same treatment requirements as the Private Sector Alpha-Contaminat
Level Waste Treatment.  The primary differences between the Idaho Waste Processing Facilit
Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment facility are in how they
and operated:  The Idaho Waste Processing Facility would be DOE funded and contractor oper
Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatment facility would be privat
and operated.  Upon completion of preliminary designs and associated evaluations, a single
chosen to process the wastes.  The selection of the treatment facility is scheduled to occ
 
Table C-4.4.1-1.  Summary of potential environmental impacts of the Private Sector Alpha-
Contaminated Mixed Low-Level Waste Treatment Project under Alternative B. 
   Environmental              Potential impacta,b                           Potential miti
   attribute 
Geology and soil,  Disturb 200 acres of previously undisturbed             Prevent soil/wi
acres disturbed    soil; no conflict with existing land use policies  
Water resources    Water use: No information                               Storm Water Pol
                   Effluents:  construction water                          in place at INE
Wildlife and       Loss of biodiversity and habitat productivity;          Avoid wetlands,
habitat            animal displacement and mortality; potential            and critical ha
                   for habitat fragmentation                               erosion; reseed
Historic,          Unknown number of sites                                 Conduct and rec
archaeological, or                                                         according to ap
cultural resources                                                         (Section C-3.3.
Air resourcesd     Radiological operational emissions                      Facility design
                    0.046% of alpha or 4.2% of transuranic                 criteria, safet
                    NESHAP dose limits                                     surveillance, a
                   Toxic Air Pollutants (TAPs)  
                    86% of significance level for combined  
                    TAPs  
                    68% of significance level for lead  
                    60% of significance level for mercury  
                   Prevention of Significant Deterioration (PSD)  
                    25% 24-hr SO2  Class II, public highways  
Human healthd      Radiation exposures and cancer risk                     Access control,
                   Maximally exposed individual:                           analysis, inspe
                    4.6 y 10-3 mrem/yr (alpha)                             annual reportin
                    2.3 y  10-9 latent cancer fatalities/yr  
                    4.2 y 10-1 mrem/yr (transuranic)  
                    2.1 y  10-7 latent cancer fatalities/yr  
                   80-km (50-mile) population:  
                   Year 2000: 0.015 person-rem (alpha)  
                       8.0 y 10-6 latent cancer fatalities/yr  
                       1.4 person-rem (transuranic)  
                       7.0 y 10-6 latent cancer fatalities/yr  
                   Year 2010: 0.017 person-rem (alpha)  
                       9.0 y 10-6 latent cancer fatalities/yr  
                       1.6 person-rem (transuranic)  
                       8.0 y 10-4 latent cancer fatalities/yr  
                   Nonradiological effects  
                   Negligible impact on health effects expected  
Transportatione    Construction (offsite truck trips):                     Use of approved
                    Nonradiological - 47.6                                 and containers,
                   Operation (offsite truck trips per year):               qualified equip
                    Nonradiological - 8.7                                  shipment manife
                    Radiological - 1022  



Waste management   Construction (m3):  industrial waste - 1,750            Waste minimizat
                   Operation (m3/yr):  transuranic waste - 57;             programs in pla
                   low-level waste - 100; mixed low-level waste -  
                   170; industrial waste - 320  
Socioeconomic      Construction: 532 to 768 subcontractor                  None required 
conditions                       personnel  
                   Operation: 71 subcontractor personnel  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
Radioactive Waste Management Complex.  
b.  Reference location for impact analysis except for transportation and air impacts; 4 ki
the Radioactive Waste Management Complex.  For transportation and air impacts analyses, a 
site was assumed.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  Alpha low-level and transuranic waste would not be treated concurrently.   
e.  The number of shipments includes transportation of waste from the Transuranic Storage 
and Storage Project to the facility, and transportation of treated waste and minor amounts
to the TSA Enclosure and Storage Project for interim storage pending offsite disposal. 
 
Figure. Project Data Sheet-Private Sector Alpha-Contaminated Mixed Low-Level Waste Treatme
 

C-4.4.2 RADIOACTIVE WASTE MANAGEMENT COMPLEX 

   MODIFICATIONS TO SUPPORT PRIVATE SECTOR TREATMENT OF 
                 ALPHA-CONTAMINATED MIXED LOW-LEVEL WASTE 
PROJECT NAME:  Radioactive Waste Management Complex Modifications to Support Private Secto
Treatment of Alpha-Contaminated Mixed Low-Level Waste   
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to pro
Radioactive Waste Management Complex facility enhancements on a schedule that supports pri
treatment of alpha-contaminated mixed low-level waste and transuranic waste stored at the 
PROJECT DESCRIPTION:  Modifications to the Radioactive Waste Management Complex would be 
needed to support the transport of alpha-contaminated mixed low-level waste and transurani
privately owned and operated waste treatment facility.  If such a facility were chosen for
additional waste retrieval, venting, and examination facilities would be required to be op
2000, to support both sending the waste offsite for treatment and receiving it back onsite
Approval of treatment of alpha-contaminated mixed low-level waste and transuranic waste at
facility would require that the following facilities be constructed at the Radioactive Was
Complex: 
      -  New examination and assay facilities to supplement the Stored Waste Examination P
          
      -  Transportation facilities to stage drums and boxes for transport to the private f
         receive returning drums of treated waste. 
          
The new examination and assay facility built to support offsite private waste treatment wo
capabilities to examine the contents of drums and other shipping containers and to obtain 
for waste acceptance analyses.  It would also have assay equipment for certification of lo
new transportation facility would be required only if treatment services were provided at 
from the Radioactive Waste Management Complex.  It would have the capability to stage and 
approximately 680 drum equivalents per day.  It would have equipment and facilities for bo
receiving and for providing necessary administrative support to these activities. 
Because sending alpha-contaminated mixed low-level waste and transuranic waste to a privat
accelerate retrieval of these wastes from storage, air emissions of radioactive and hazard
the Transuranic Storage Area Retrieval Enclosure may increase over those expected during n
operations.  Releases would be expected to occur because of the presence of breached waste
Control of any such potential emissions from the Transuranic Storage Area Retrieval Enclos
performed as a separate element of this project.  Particulate emissions would be controlle
Volatile organic compound emission controls may also be required to maintain applicable st
unlikely that accelerating the schedule by one order of magnitude would exceed a limit, bu
retrieval schedule may increase the emissions unless control systems are installed. 
The air emissions and air concentrations of hazardous constituents from the Transuranic St
Retrieval Enclosure have been compared with applicable standards and in all instances the 
least two orders of magnitude below the Idaho Toxic Air Pollutants Emission Limit.  The ef



equivalent from radiological emissions for this project is several orders of magnitude bel
Emission Standards for Hazardous Air Pollutants.  Planned high-efficiency particulate air 
accelerated retrieval would prevent exceeding regulatory limits for radionuclides. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located within a major facility area (the Radioactive Waste 
Complex) and would be integral with existing facilities.  (See Figure C-1-1 for location a
a discussion of new construction in a major facility area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.4.2-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option Radioactive Waste Management Complex modifications would n
completed.  This option corresponds to Alternatives A (No Action) and C (Minimum Treatment
Disposal) evaluated in this EIS.  Under this option, the Private Sector Alpha-Contaminated
Waste Treatment Facility (see Section C-4.4.1) would not be constructed, and therefore, th
Waste Management Complex modifications would not be required to support this effort. 
 
Table C-4.4.2-1.  Summary of potential environmental impacts of the Radioactive Waste 
Management Complex Modifications to Support Private Sector Treatment of Alpha- 
Contaminated Mixed Low-Level Waste Project under Alternative B. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 
Geology and soil,   Disturb less than 1 acre of previously disturbed        Project would 
acres disturbed     soil                                                    area; previous
Water resources     Construction: water use minimal                         Storm Water Po
                    Effluent:  construction water                           Plan in place 
Wildlife and        Minimal short-term impact on biodiversity,              Project would 
habitat             productivity, and animal displacement and               area; prevent 
                    mortality within major facility area  
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          according to a
cultural resources                                                          (Section C-3.3
                                                                            existing facil
Air resources       Radiological operational emissions                      None required 
                     0.0077% of NESHAP dose limit  
                    Toxic Air Pollutants (TAPs) - None  
                    Prevention of Significant Deterioration (PSD)  
                     16% - 24-hr PM, Class II, public highways  
                      
Human health        Radiation exposures and cancer risk                     None required 
                    Maximally exposed individual:  
                     7.7 y 10-4 mrem/yr (alpha)  
                     3.8 y 10-10 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                       Year 2000: 2.4 y 10-3 person rem/yr  
 
                       Year 2010: 2.6 y 10-3 person rem/yr  
                        1.3 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects  
                     Negligible impact on health effects expected.  
Transportationd     Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 41                                   and containers
                    Operation (truck trips per year):                       qualified equi
                     Nonradiological - 2.7 onsite                           shipment manif
                     Radiological - 2.9 onsite; 1006 offsite  
Waste management    Construction (m3): industrial waste - 1500              Waste minimiza
                    Operation (m3/yr): low-level waste - 50                 programs in pl
                              mixed low-level waste - 50  
                              industrial waste - 100  
Socioeconomic       Construction:  60 subcontractor personnel               None required 



conditions          Operation:  100 existing workers  
  
  
a.  Definition of acronyms: NESHAP - National Emission Standards for Hazardous Air Polluta
b.  Reference location for impact analysis:  4 kilometers (2.5 miles) east of the Radioact
Complex. Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  All offsite shipments in support of the Private Sector Alpha Mixed Low-Level Waste Fac
transported through this facility. 
 
Figure. Project Data Sheet-Radioactive Waste Management Complex Modifications to Support  
  
 

C-4.4.3 IDAHO WASTE PROCESSING FACILITY 

PROJECT NAME:  Idaho Waste Processing Facility  
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Idaho Waste Processing F
Project would be to design, construct, and operate a facility to provide treatment for alp
level waste and transuranic waste stored at the INEL.  Treatment would produce a final was
acceptable for land disposal in accordance with applicable regulatory requirements. 
This project would involve the treatment of mixed wastes.  Under the Federal Facility Comp
1992, DOE is required to negotiate with states or the U.S. Environmental Protection Agency
to develop site treatment plans, including schedules and milestones, to develop treatment 
construct facilities that would treat mixed wastes.  Decisions on these treatment technolo
facilities would be made in conjunction with negotiations already underway with the State 
to the Federal Facility Compliance Act, and after appropriate National Environmental Polic
been completed. 
PROJECT DESCRIPTION:  The Idaho Waste Processing Facility would treat and process both alp
contaminated and transuranic-contaminated wastes to meet applicable requirements for land 
facility would be intended to provide treatment for waste stored at the INEL, but similar 
DOE sites and the commercial sector could be treated there.  Because other available treat
lack the necessary capabilities, the INEL's annually generated volume of 1600 cubic meters
yards) of mixed low-level waste and incidental quantities of low-level beta/gamma wastes m
at the Idaho Waste Processing Facility. 
The Idaho Waste Processing Facility would be constructed and operated in two phases:  Phas
both mixed and nonmixed alpha-contaminated low-level waste, and Phase II would add treatme
for mixed and nonmixed transuranic waste.  Treatment of alpha-contaminated mixed low-level
be sufficient to allow land disposal in accordance with DOE Orders and Resource and Conser
Recovery Act Land Disposal Restrictions.  Treatment of transuranic waste would be sufficie
disposal at the Waste Isolation Pilot Plant. 
A stand-alone Idaho Waste Processing Facility located near the Radioactive Waste Managemen
has been postulated for planning purposes and environmental impact analyses.  Indeed, the 
elements and operational capabilities for the facility are still in the process of being e
facility design may consist of a single building or several small buildings housing select
treatment technologies.  If multiple buildings were selected, they may be located near the
Management Complex or at various existing plant sites on the INEL.  Existing buildings may
house some processing and treatment technologies. 
Treatment capabilities for both alpha-contaminated low-level waste and transuranic waste c
opening and sorting, pretreatment and treatment, and immobilization.  The design throughpu
to 6,500 cubic meters per year (5,200 to 8,500 cubic yards per year).  Each of these treat
briefly described below: 
      -  Opening and Sorting:  Facilities would be provided for the capability to open and
         various sizes of barrels, boxes, and bins of waste.  The waste is both contact-ha
         remote-handled; therefore, the systems to handle this waste will require some rem
         After opening, the waste would be inspected and sorted and segregated for further
          
      -  Pretreatment and Treatment:  In this part of the process, the contact-handled was
         sized in preparation for treatment of the hazardous constituents.  This treatment
         thermal, nonthermal, or a combination of both.  A thermal treatment would destruc
         hazardous and toxic constituents.  A nonthermal treatment could also be provided,
         chemical wash system.  Treatment would probably also consist of a decontamination
         The decontaminated material could be recycled or sent to the immobilization proce
         amalgamation process would probably also be provided for some metals, such as mer



         Some remote-handling capability would also be required in these processes. 
          
      -  Immobilization:  Immobilization processes would probably be provided whereby a wa
         material would be converted to an environmentally stable configuration.  Immobili
         treatments would probably include sulfur polymer cement, portland cement, or iron
         basalt.  These processes would fix loose materials in place within a matrix of st
         material.  Immobilization is a preferred treatment for a number of waste forms, s
         resin fines, and substances contaminated with heavy metals. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project involves new construction assumed to be outside major facility areas.
Figure C-1-1 for assumed location and Section C-3.2 for a discussion of new construction o
facility areas.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Tables C-4.4.3-1 (Phase I) and C-4.4.3-2 (Phase II).  These tables are c
information on environmental impacts in Section C-3.2 and on mitigation of impacts in Sect
applicable issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  This option would defer treatment of alpha-contaminated low-level waste.  Th
corresponds to Alternative A (No Action) evaluated in this EIS.  This option would involve
storage of the waste. 
Shipment Offsite  -  This option would provide for the transport and treatment of the wast
site and would require construction of a treatment facility at the offsite location.  This
Alternative C (Minimum Treatment, Storage, and Disposal) evaluated in this EIS.   
Private Sector Treatment  -  A Private Sector Alpha-Contaminated Mixed Low-Level Waste Tre
Facility (see Section C-4.4.1) would be designed and evaluated in parallel with the Idaho 
Facility.  This option also corresponds with Alternatives B (Ten-Year Plan) and D (Maximum
Storage, and Disposal) evaluated in this EIS.  The Private Sector Alpha-Contaminated Mixed
Waste Treatment facility could treat the same waste streams and  
 
Table C-4.4.3-1.  Summary of potential environmental impacts of the Idaho Waste Processing
Facility Phase I under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil,   Disturb 20 acres of previously undisturbed soil;        Prevent soil/w
acres disturbed     no conflict with existing land use policies  
Water resources     Construction: No information                            Engineered con
                    Operation:  20,000,000 liters/year water use            Storm Water Po
                    Effluent: construction water                            Plan in place 
Wildlife and        Loss of biodiversity and habitat productivity;          Avoid wetlands
habitat             animal displacement and mortality; potential for        and critical h
                    habitat fragmentation                                   erosion; resee
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          mitigate accor
cultural resources                                                          requirements (
Air resources       Radiological operational emissions                      Facility desig
                     0.046% of NESHAP dose limit                            criteria, safe
                    Toxic Air Pollutants (TAPs)                             and surveillan
                     86% of significance level for combined TAPs  
                     31% of significance level for lead  
                     60% of significance level for mercury  
                    Prevention of Significant Deterioration (PSD)  
                     34% 3-hr SO2 - Class I, Craters of the Moon  
                     Wilderness Area  
                    Visibility: Control measures may be needed to  
                    avoid degraded visibility at Craters of the Moon  
                    Wilderness Area  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           safety analysi
                     4.6 y 10-3 mrem/yr (alpha)                             surveillance, 
                     2.3 y 10-9 latent cancer fatalities/yr                 requirements 



                    80-km (50-mile) population:  
                       Year 2000: Not operational  
                       Year 2010: 0.017 (alpha) person rem/yr  
                         9 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects: Negligible impact  
                    expected.  
Transportationd     Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 47.6                                 and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 8.7                                  manifesting pr
                     Radiological - 340  
Waste management    Construction (m3): industrial waste - 1,750             Waste minimiza
                    Operation (m3/yr): transuranic waste - 26               programs in pl
                              low-level waste - 20  
                              mixed low-level waste - 19  
                              industrial waste - 320  
Socioeconomic       Construction: 145 peak, 72 average                      None required 
conditions                        subcontractor personnel  
                    Operation:  167 existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Reference location for impact analysis:  4 kilometers (2.5 miles) east of the Radioact
Complex.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  No offsite shipments are allocated to this project because the Transuranic Storage Are
Project was assumed to serve as the transfer point for offsite wastes. 
 
Table C-4.4.3-2.  Summary of potential environmental impacts of the Idaho Waste Processing
Facility Phase II under Alternative B. 
    Environmental               Potential impacta,b                          Potential mit
 attribute 
Geology and soil,   Disturb 20 acres of previously undisturbed soil; no     Prevent soil/w
acres disturbed     conflict with existing land use policies  
Water resources     Construction:  No information                           Storm Water Po
                    Operation:  Water use 20,000,000 liters/year            Prevention Pla
                    Effluent: construction water                            INEL  
Wildlife and        Loss of biodiversity and habitat productivity; animal   Avoid wetlands
habitat             displacement and mortality; potential for habitat       resources, and
                    fragmentation                                           prevent soil e
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          mitigate accor
cultural resources                                                          requirements (
Air resources       Radiological operational emissions                      Facility desig
                     4.2% of NESHAP dose limit                              acceptance cri
                    Toxic Air Pollutants (TAPs) parameter values            analysis, insp
                     86% of significance level for combined TAPs            surveillance, 
                     31% significance level for lead  
                     60% significance level for mercury  
                    Prevention of Significant Deterioration (PSD)  
                     34% 3-hr SO2; Class I, Craters of the Moon  
                     Wilderness Area  
                    Visibility: Control measures may be needed to avoid  
                    degraded visibility at Craters of the Moon  
                    Wilderness Area  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           safety analysi
                     0.42 mrem/yr (transuranic)                             surveillance, 
                     2.1 y 10-7 latent cancer fatalities/yr                 requirements 
                    80-km (50-mile) population:  
                     Year 2000:  Not operational  
                     Year 2010:  
                      1.6 (transuranic) person-rem/yr  
                      8.0 y 10-4 latent cancer fatalities/yr  
                    Nonradiological effects  



                    Negligible impact on health effects expected  
Transportationd     Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 47.6                                 vehicles and c
                    Operation (onsite truck trips per year):                qualified equi
                     Nonradiological - 8.7                                  and shipment m
                     Radiological - 677                                     procedure  
Waste management    Construction (m3): industrial waste - 1,750             Waste minimiza
                    Operation (m3/yr): transuranic waste - 31               recycling prog
                              low-level waste - 30                          INEL  
                              mixed low-level waste - 24  
                              industrial waste - 320  
Socioeconomic       Construction: 55 peak, 28 average subcontractor         None required 
conditions                        personnel  
                    Operation:   167 existing workers   
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Reference location for impact analysis:  4 kilometers (2.5 miles) east of the Radioact
Complex. Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  No offsite shipments are allocated to this project because the Transuranic Storage Are
Project was assumed to serve as the transfer point for offsite wastes. 
  
achieve the same treatment requirements as the Idaho Waste Processing Facility.  The prima
between the Idaho Waste Processing Facility and the Private Sector Alpha-Contaminated Mixe
Waste Treatment facility would be in how they would be funded and operated.  The Idaho Was
Facility would be DOE funded and contractor operated, while the Private Sector Alpha-Conta
Low-Level Waste Treatment facility would be privately owned and operated.  Upon completion
preliminary designs and associated evaluations, a single facility would be chosen to proce
selection of the treatment facility is scheduled to occur in 1997. 
 

Figure. (page 2) C-4.4.4 SHIPPING/TRANSFER STATION 

 
 
Figure. Project Data Sheet-Idaho Waste Processing Facility. (page 1)  
PROJECT NAME:  Shipping/Transfer Station 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed INEL Shipping/Transfer S
Project would be to provide a centralized facility to accept waste directly from storage o
facilities for transport offsite to other DOE sites [EIS Alternative C (Minimum Treatment,
Disposal)].  The waste types would include alpha-contaminated low-level waste that would b
same as the transuranic wastes, low-level waste, and mixed low-level waste.  The entire IN
alpha-contaminated low-level waste is presently stored at the Radioactive Waste Management
This waste needs to be retrieved, inspected, and prepared for transportation before the wa
Radioactive Waste Management Complex boundary.  Low-level waste and mixed low-level waste 
generated at many sites throughout the INEL. 
PROJECT DESCRIPTION:  This project would provide for the design, construction, and operati
Shipping/Transfer Station.  All alpha-contaminated low-level wastes, low-level waste, and 
waste would be transported from this facility to treatment, storage, and disposal faciliti
(Minimum Treatment, Storage, and Disposal).  In addition, an expansion of the existing Sto
Examination Pilot Plant facility located at the Radioactive Waste Management Complex would
identify alpha-contaminated low-level wastes for transport. 
The new Shipping/Transfer Station would be designed to receive and transport all INEL alph
low-level wastes, low-level waste, and mixed low-level waste.  Waste would be received dir
storage, other INEL facilities, or the Stored Waste Examination Pilot Plant after completi
The waste would be loaded for transport offsite.  The capability of loading and unloading 
8 semitrailer trucks (680 drum equivalents per day total) each working day would be requir
building would have four enclosed loading/unloading bays, each about one-half the size of 
Examination Pilot Plant bay, and office and utility spaces.  The new facility would be a p
structure with a total floor area of 2,800 square meters (3,300 square yards). 
Under this project the Stored Waste Examination Pilot Plant building would be expanded (ap
three times) or a new, enlarged building of a similar type would be constructed.  The expa
Examination Pilot Plant facility is needed to inspect waste packages (including boxes) to 



waste is transuranic waste or alpha-contaminated low-level waste.  The expanded Stored Was
Pilot Plant facility would examine waste boxes that are not able to be examined in the exi
Examination Pilot Plant facility.  The building would be separated into three general area
and utility area, including a control room that overlooks the other two areas; an enclosed
testing area; and a large enclosed bay for transferring waste to and from the Shipping/Tra
would be three cranes in the building: a 5-ton bridge crane, a 3-ton gantry crane, and a 1
The shipping facility would be located at the Radioactive Waste Management Complex (centra
facility) where approximately 60 percent of the waste to be transported originates.  The r
of the waste would be accumulated in existing storage facilities until subsequent transfer
Shipping/Transfer Station and final shipment to the offsite treatment, storage, and dispos
expanded Stored Waste Examination Pilot Plant facility would be located at the Radioactive
Management Complex since characterization of alpha-contaminated low-level waste is require
transportation activities.   
A similar project is considered (for transport of waste to the private sector) as part of 
Radioactive Waste Management Complex to support Private Sector Treatment of Alpha-Contamin
Mixed Low-Level Waste (see Section C-4.4.2). 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative C (Minimu
Treatment, Storage, and Disposal).  The project data sheet at the end of this project summ
above project description. 
The proposed project would be located within a major facility area (the Radioactive Waste 
Complex), possibly integral to an existing facility.  (See Figure C-1-1 for location and S
discussion of new construction in a major facility area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.4.4-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the Shipping/Transfer Station would not be constructed.  
corresponds to Alternatives A (No Action), B (Ten-Year Plan), and D (Maximum Treatment, St
Disposal) evaluated in this EIS. 
Direct Shipment of Low-Level Waste and Mixed Low-Level Waste  -  This option locates the s
facility (for alpha-contaminated low-level wastes only) at the Radioactive Waste Managemen
requires the existing sites to store and transport low-level waste and mixed low-level was
facilities (distributed shipping facilities).  The expanded Stored Waste Examination Pilot
be located at the Radioactive Waste Management Complex since this process is required befo
transportation activities.  This option is bounded by the analysis in this EIS. 
 
Table C-4.4.4-1.  Summary of potential environmental impacts of the Shipping/Transfer Stat
Project under Alternative C. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil,   Disturb 5 acres of previously undisturbed soil;         Project would 
acres disturbed     no conflict with existing land use policies             facility area 
Water resources     Construction:  3,200,000 liters                         Engineered con
                    Operation:  2,000,000 liters/year                       Storm Water Po
                    Effluents:  10,000,000 liters construction water        Plan in place 
Wildlife and        Loss of biodiversity and habitat productivity;          Avoid wetlands
habitat             animal displacement and mortality; potential for        and critical h
                    habitat fragmentation                                   erosion; resee
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          mitigate accor
cultural resources                                                          requirements (
Air resources       Radiological operational emissions                      Depends on exp
                     No information                                         may include en
                    Toxic Air Pollutants (TAPs)                             stabilization 
                     None  
                    Prevention of Significant Deterioration (PSD)  
                     None  
Human health        Radiation exposures and cancer risk                     Access control
                     No information                                         safety analysi
                    Nonradiological effects                                 surveillance, 
                     No information  
Transportationd     Construction (onsite truck trips):                      Use of approve



                     Nonradiological - 5.4                                  and containers
                    Operation (truck trips per year):                       qualified equi
                     Nonradiological - 2.7 onsite                           shipment manif
                     Radiological - 2.9 onsite; 1,459 offsite  
Waste management    Construction (m3): industrial waste - 200               Waste minimiza
                    Operation (m3/yr): low-level waste - 50                 programs in pl
                              mixed low-level waste - 50  
                              industrial waste - 100  
Socioeconomic       Construction:  25 workers average/50 peak               None required 
conditions            subcontractor personnel  
                    Operation:  12 existing, 10 new workers  
  
  
a.  Definition of acronyms:  none.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3.  
d.  All transportation of low-level and mixed low-level waste from the INEL under Alternat
Treatment, Processing, and Disposal) are allocated to this project. 
 

C-4.5 PROJECTS RELATED TO LOW-LEVEL WASTE  

Figure. Project Data Sheet-Shipping/Transfer Station Project.  
 

C-4.5.1 WASTE EXPERIMENTAL REDUCTION FACILITY INCINERATION 

PROJECT NAME:  Waste Experimental Reduction Facility Incineration 
PURPOSE AND NEED FOR ACTION:  The general objective of this proposed project is to provide
reduction of low-level waste and treatment of mixed low-level waste to render it nonhazard
land disposal restriction regulations. 
The purpose of the proposed DOE action is to provide Resource Conservation and Recovery Ac
treatment capability for DOE mixed low-level waste and to reduce the volume of low-level w
disposal.  The action would reduce the volume and toxicity of mixed low-level waste and co
Resource Conservation and Recovery Act regulations (40 CFR Part 268) and Idaho Hazardous W
Management Act requirements.  In addition, the action would support continued compliance w
following DOE Order 5820.2A (DOE 1988) requirement:  "Waste treatment techniques such as i
shredding, compaction, and solidification or other Resource Conservation and Recovery Act-
treatments to reduce volume and provide more stable waste forms shall be implemented as ne
disposal facility performance requirements."  The proposed action would also aid DOE in fu
responsibility for providing long-term management of mixed low-level waste and low-level w
methods that are technically and environmentally sound. 
This project would involve the treatment of mixed wastes.  Under the Federal Facility Comp
1992, DOE is required to negotiate with states or the U.S. Environmental Protection Agency
to develop site treatment plans, including schedules and milestones, to develop treatment 
construct facilities that would treat mixed wastes.  Decisions on these treatment technolo
facilities would be made in conjunction with negotiations already underway with the State 
to the Federal Facility Compliance Act, and after appropriate National Environmental Polic
been completed. 
Disposal of mixed low-level waste is constrained because of a shortage of treatment facili
sites.  To dispose of mixed low-level waste in accordance with Resource Conservation and R
disposal restrictions, the hazardous constituents must be treated unless the disposal site
U. S. Environmental Protection Agency that migration of hazardous constituents in the untr
not occur.  No site has been approved for disposal of mixed low-level waste without treatm
of mixed low-level waste must be incinerated to comply with the U. S. Environmental Protec
technology-based treatment standards (40 CFR Part 268).  Incineration is the technology-ba
standard for most of the mixed low-level waste at the INEL. 
DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES:  The proposed action is to perform 
incineration of low-level and mixed low-level waste at the Waste Experimental Reduction Fa
no action alternative, incineration of waste would not be performed at the Waste Experimen
Facility.  Two onsite alternatives were considered:  (a) treat mixed low-level waste by me
incineration, and (b) construct and operate a new mixed low-level waste incinerator at the
alternative involves treating low-level and mixed low-level waste at another DOE incinerat



      Proposed action:  This project would provide low-level waste and mixed low-level was
at the Waste Experimental Reduction Facility.  It will also modify the existing organic li
system to (a) provide the capability to incinerate either organic or aqueous waste through
the Waste Experimental Reduction Facility incinerator and (b) provide a location for liqui
blending, and repackaging operations. 
The Waste Experimental Reduction Facility is an existing Resource Conservation and Recover
status facility.  The organic liquid waste injection system at the Waste Experimental Redu
being modified as part of the Resource Conservation and Recovery Act Part B permitting pro
Compaction and sizing of low-level waste is an ongoing activity at the Waste Experimental 
Facility.  An environmental assessment for these operations has been prepared (DOE/EA-0843
1993f). 
The incinerator is a dual-chambered, controlled-air, combustion unit with a maximum rated 
capacity of 5.5 million Btu per hour.  The incinerator system consists of the following: 
      -  A solid waste feed system that automatically conveys the solid waste containers o
         waste, hazardous waste, and mixed low-level waste 
          
      -  A liquid waste feed system and a burner assembly for incinerating waste in the pr
         chamber 
          
      -  Automatic waste feed cutoff systems for both solid and liquid wastes 
          
      -  A primary (lower) chamber, where liquid and solid wastes are introduced and where
         takes place at starved air conditions for solid waste and excess air conditions f
          
      -  A secondary (upper) chamber that acts as an afterburner for the unburned volatile
         the wastes in the primary chamber, resulting in very little incomplete combustion
         emissions 
          
      -  A combination of two dilution air streams and a shell-and-tube heat exchanger for
         combustion gas before it reaches the air pollution control equipment 
          
      -  An air pollution control system using baghouse and high-efficiency particulate ai
          
      -  A bottom-ash removal system to remove ash through a cooling hopper located in the
         lower chamber. 
          
Solid wastes would be charged from a conveyor system.  The wastes would be packed in cardb
to 2 by 2 by 2 feet.  Boxes typically contain clothing, rags, plastics, and other combusti
Liquid wastes would be fed to the incinerator through above-ground piping that is connecte
in the liquid waste feed shelter.  The injection nozzle is designed to provide high-effici
atomizing the liquid waste into fine droplets.   
Liquid wastes would be repackaged in boxes before incineration, as appropriate.  This woul
done for wastes that cannot be fed through the liquid feed system.  The in-box method of l
incineration would consist of placing liquids in an approved absorbent and then processing
waste. 
To provide a greater capability for processing not only hazardous and mixed organic liquid
aqueous wastes, modifications to the existing organic liquid injection system would be req
modifications would include (a) a dedicated ventilation system with redundant blowers exha
Waste Experimental Reduction Facility north stack; (b) the capability to process flammable
defined in 29 CFR 1910.106); (c) the capability to sample, blend, and/or repackage liquid 
of waste management/processing activities; (d) the capability to inject up to 30 gallons p
wastes as a finely atomized stream into the lower chamber of the Waste Experimental Reduct
incinerator; and (e) the capability to install blend and hold tanks. 
The automatic waste feed cutoff system would prevent the feeding of waste into the inciner
chamber when key incineration conditions fall outside the predetermined range.  The system
automatically lock out operation of the solid feed system and close valves in the liquid f
proper operating conditions are restored.  All automatic waste feed cutoff parameters woul
cause solid and liquid waste feed to be interrupted.  Additionally, parameters that requir
reduction in heat and/or offgas generation could be set up to also interrupt auxiliary bur
parameters chosen for the automatic waste feed cutoff system are those listed as "Group A"
Environmental Protection Agency's Hazardous Waste Incinerator Guidance.  The operating lim
automatic waste feed cutoff system (parameter set points) would be determined from conditi
in the trial burn. 
Waste Experimental Reduction Facility operations were suspended in February 1991 to upgrad
documentation, operating procedures, and management systems.  The documentation is being r



reflect actual Waste Experimental Reduction Facility configurations and to comply with rec
orders.  The documentation and facility operational readiness would be evaluated and appro
contractor oversight teams before waste reduction operations are resumed.  
DOE needs to treat mixed low-level waste to comply with Resource Conservation and Recovery
requirements for storage and disposal, and to provide support for ongoing DOE activities t
low-level waste.  The INEL generates and, under all alternatives, is expected to continue 
waste and mixed low-level waste during energy, defense, and environmental restoration miss
the Waste Experimental Reduction Facility was established to develop and demonstrate low-l
volume reduction and stabilization processes.  The Waste Experimental Reduction Facility b
waste incineration in 1984.  Most of the waste processed at the Waste Experimental Reducti
been low-level waste; however, a trial burn was conducted in 1986 for mixed low-level wast
the Waste Experimental Reduction Facility's ability to meet Resource Conservation and Reco
incineration requirements, and eight pilot mixed low-level waste incineration campaigns we
during 1989 and 1990.  No incineration is currently being done.  The facility has all requ
not expected to be evaluated under the EPA's new "combustion strategy."  Incineration at t
Experimental Reduction Facility has been deferred pending the Record of Decision for this 
waste volume reduction activities are ongoing and are part of Alternative A (No Action).  
Mixed low-level waste is generated at Test Area North, Test Reactor Area, Idaho Chemical P
Central Facilities Area, Power Burst Facility, Radioactive Waste Management Complex, Naval
Facility, Argonne National Laboratory-West, and the Idaho Falls Facilities.  Sources inclu
restoration, production operations, laboratory activities, construction, maintenance, and 
development activities.  The wastes consist of paint stripper and paint chips, protective 
absorbent, filters, solvents, oils, sludges, and laboratory wastes.  The hazardous constit
Resource Conservation and Recovery Act characteristic materials and listed materials, incl
inorganics, and metals. 
Mixed low-level waste is currently stored at various INEL facilities.  The current invento
cubic meters (130 cubic yards) of incinerable mixed low-level waste.  Based on Land Dispos
requirements, this waste may be stored solely for the purpose of accumulating quantities s
facilitate treatment.  Currently, the Waste Experimental Reduction Facility is the only op
capable of incinerating INEL mixed low-level waste; commercial incineration of INEL mixed 
is not available.  Future INEL activities are expected to generate approximately 1,500 cub
cubic yards) of incinerable mixed low-level waste each year.  Existing permitted storage c
cubic meters (2,300 cubic yards).  Treatment capacities must be available for this newly g
low-level waste. 
The proposed action would involve incinerating mixed low-level waste at the Waste Experime
Facility incinerator beginning in 1996.  With the incinerator operational treatment capaci
meters per year (2,200 cubic yards per year), the INEL permitted storage capacity for inci
level waste would not be exceeded through the year 2005 (Figure C-4.5.1-1). 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
   Project-Specific Alternatives:  The alternatives to the proposed action are described i
sections 
 
Figure C-4.5.1-1. Incinerable mixed low-level waste volumes stored at the Idaho National E
      No Action  -  The no action alternative would be to continue storing INEL mixed low-
INEL and process incinerable low-level waste at a commercial facility.  Incineration of lo
mixed low-level waste would not be performed at the Waste Experimental Reduction Facility.
existing and future generated INEL mixed low-level waste and small quantities (less than 5
offsite-generated mixed low-level waste would require continued storage.  Through 1994, ap
cubic meters (140 cubic yards) of incinerable mixed low-level waste would be stored at the
projected generation rates, the INEL would exceed mixed low-level waste storage capacity b
year 2005, approximately 12,000 cubic meters (15,700 cubic yards) of incinerable mixed low
would be stored in noncompliance with the Resource Conservation and Recovery Act under the
alternative (Figure C-4.5.1-1). 
      Treat Incinerable Mixed Low-Level Waste by Methods Other than Incineration  -  The t
standards for most mixed low-level waste that have been established by the U.S. Environmen
Agency are based upon the demonstrated capabilities of incineration.  Incineration is the 
treatment standard for most of the mixed low-level waste on the INEL.  Few other technolog
demonstrated that meet the standards.  Therefore, the application of other technologies (t
and biological or chemical treatments) would require a period of time (assumed to be beyon
for testing, demonstration, and implementation on a production scale.  The incinerable mix
volumes requiring storage would be similar to Alternative A (Figure C-4.5.1-1).  The propo
impacts for treatment of nonincinerable mixed low-level waste are described in Appendix C 



C.4.6.4). 
      Construct and Operate a New Mixed Low-Level Waste Incinerator  -  This alternative w
constructing a new incinerator to provide production-scale treatment of INEL mixed low-lev
incinerator would treat characteristic and listed hazardous constituents in mixed low-leve
level waste would continue to be stored until the incinerator is operational, and thereaft
waste would be stored for a short time until sufficient quantities were accumulated for in
term storage of mixed low-level waste would  not be necessary after the incinerator became
incinerator would require an approved Resource Conservation and Recovery Act Part B Permit
trial burn, before mixed low-level waste treatment operations commence.  Construction of a
was included as part of Alternative D (Maximum Treatment, Storage, and Disposal).  The pro
and impacts of the new mixed low-level waste incinerator are described in Appendix C (Sect
However, the new facility is not planned to begin treating mixed low-level waste until aft
Therefore, if the Waste Experimental Reduction Facility is not operated, the incinerable m
waste volumes requiring storage would be similar to Alternative A (Figure C-4.5.1-1).  Und
(Maximum Treatment, Storage, and Disposal), where additional mixed low-level waste would b
new facility is proposed and the Waste Experimental Reduction Facility incinerator would b
interim.  Additional mixed low-level waste storage similar to the transuranic storage modu
Section C-2.8) may be needed on an interim basis under Alternative D, pending completion o
facilities.  
      Treat Mixed Low-Level Waste and Low-Level Waste at Another DOE Incinerator  -  In ad
the Waste Experimental Reduction Facility, DOE has several existing or planned radioactive
incinerators at defense program sites throughout the U.S. that could potentially be used f
wastes proposed for the Waste Experimental Reduction Facility.  Incinerators are located a
Plant in Colorado, Los Alamos National Laboratory in New Mexico, and Oak Ridge Reservation
Tennessee.  Currently, the Waste Experimental Reduction Facility incinerator at the INEL a
Substance Control Act incinerator at the Oak Ridge Reservation K-25 site are the only oper
in the DOE system capable of treating many forms of mixed low-level waste.  The Rocky Flat
Alamos National Laboratory incinerators are not presently operating.  The Oak Ridge Reserv
is not suitable for beta/gamma-contaminated wastes and is scheduled to operate at or near 
wastes.  DOE has also prepared an Environmental Assessment and issued a Finding of No Sign
Impact for the Consolidated Incineration Facility, a proposed hazardous and mixed waste in
Savannah River Site.  However, DOE will not operate the Consolidated Incineration Facility
decisions on its future mission are made based on the Savannah River Site Specific Waste M
The designated missions and Resource Conservation and Recovery Act permits for other DOE i
generally prohibit receiving and treating INEL-generated wastes.  This alternative to the 
included as part of Alternative C (Minimum Treatment, Storage, and Disposal at INEL) in th
volumes of mixed low-level waste stored at the INEL under this option would be negligible 
Figure C-4.5.1-1. 
DESCRIPTION OF THE AFFECTED ENVIRONMENT:  The proposed action would be located in an 
existing facility within a major facility area, the Power Burst Facility/Auxiliary Reactor
(Figure C-1-1).  Other information regarding the affected environment of the Power Burst F
Reactor Area, INEL site, and surrounding area is covered by other sections of this EIS, as
referenced in Section C-3.1.   
ENVIRONMENTAL EFFECTS:  The potential environmental effects associated with the proposed p
other than those identified below are summarized in Table C-4.5.1-1.  This table is comple
information on environmental impacts in Section C-3.2 and on mitigation of impacts in Sect
applicable issues are discussed in Section C-3.4.  Impacts from alternatives to the propos
summarized in Table C-4.5.1-2. 
   Atmospheric Emissions During Operations  -  Projected air emissions from the Waste Expe
Reduction Facility would result in air pollutant loading of both radiological and nonradio
The projected dose to the maximally exposed individual due to Waste Experimental Reduction
emissions is less than 0.01 mrem per year, below the applicable National Emission Standard
Air Pollutants limit of 10 mrem per year.  Nonradiological pollutant levels are below stan
A detailed listing (based on historical emissions) of the nonradiological criteria polluta
pollutant constituents analyzed and the resulting air concentrations is provided in Append
of this EIS.  
   Transportation Impacts  -  The potential impacts of the proposed low-level waste shipme
the Waste Experimental Reduction Facility would be extremely small.  The maximum cumulativ
health risk to transportation workers from incident-free waste transport over the 20-year 
estimated to be 0.09 deaths.  The maximum radiological and nonradiological health risk to 
incident-free waste transport over 20 years is estimated to be 0.82 deaths.  Up to 0.77 de
from transportation accidents.  The analysis is considered conservative; actual effects wo
Because these shipments would involve very small quantities of mixed low-level waste, it i
radiological impacts from transporting mixed low-level waste would be bounded by radiologi
from transporting low-level waste.  Transportation impacts from the hazardous (nonradioact



of mixed low-level waste would result only if an accident involving a spill were to occur.
accidents per year, or one accident in 50 years, would be expected  
 
Table C-4.5.1-1.  Summary of potential environmental impacts of the Waste Experimental 
Reduction Facility Incineration Project under Alternative B.  
    Environmental              Potential impact                              Potential mit
 attribute 
Geology and soil,   None (no disturbed soil)                                Project would 
acres disturbed                                                                   facility
Water resources     Operation: water use 600,000 liters/year                Storm Water Po
                    Effluent:  None                                         Plan in place 
Wildlife and        None                                                    Project would 
habitat                                                                            facilit
Historic,           None                                                    Project would 
archaeological, or                                                          facility  
cultural resources 
Air resources       Radiological operational emissions                      Primary mitiga
                     0.3% of NESHAP dose limit                              be control of 
                    Toxic Air Pollutants (TAPs)                             feed through W
                     46% of significance level for combined                 Criteria.   En
                     TAPs                                                   Protection Sys
                    Prevention of Significant Deterioration (PSD)           offgas cooling
                     1.5 % of 24-hr S02 - Class II, public highway          HEPA filters. 
                    Visibility: Control measures may be needed to           monitoring ins
                    avoid degraded visibility at Craters of the             radiological e
                    Moon Wilderness Area                                    permitting and
                                                                            requirements 
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     0.029 mrem/yr                                          annual reporti
                     1.4 y 10-7 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                     Year 2000: 0.21 person-rem/yr  
                        1.1 y 10-4 latent cancer fatalities/yr  
                     Year 2010: 0.23 person-rem/yr  
                        1.2 y 10-4 latent cancer fatalities/yr  
                    Nonradiological Effects  
                    Negligible impact on human health expected  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 0.3                                  and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 2.7                                  procedure  
                     Radiological - 97.3  
Waste management    Construction (m3): industrial waste - 10                Waste minimiza
                    Operation (m3/yr):                                      programs in pl
                     low-level waste - 15  
                     mixed low-level waste - 15  
                     industrial waste - 100  
Socioeconomic       Construction: Not applicable                            None required 
conditions          Operation:  No additional workers  
  
  
a.  Definition of acronyms:  HEPA - high-efficiency particulate air; NESHAP - National Emi
Hazardous Air Pollutants; RCRA - Resource Conservation Recovery Act.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 
Table C-4.5.1-2.  Impacts of the project-specific options.    
                 Option 1                              Option 2                           
                 Continue to store INEL-generated      Treat mixed low-level waste by meth
Impact           mixed low-level waste                 incineration                       
Environmental    Existing and future generated INEL    Treatments other than incineration 
compliance       mixed low-level waste would           RCRA standards for mixed low-level 
                 require continued storage             During the U.S. Environmental Prote
                                                       approval process, INEL- generated m



                                                       level waste would require continued
                                                                                          
Socioeconomic    Small work force needed to operate    Similar work force to incineration.
conditions       mixed low-level waste storage                                            
                 facilities                                                               
Land use,        Possible increase for storage of      Possible increase for storage of mi
                 mixed low-level waste awaiting        waste awaiting treatment  
                 treatment  
Health effects   Near-term risks would be less than    Near-term risks would be less than 
                 for incineration; long-term risks     Due to the possibility of reclaimin
                 would be higher than for              term risks would be higher than for
                 incineration                                                             
Wildlife and habiPossible expanded mixed low-level     Possible expanded mixed low-level w
                 waste storage in previously           in previously disturbed areas  
                 disturbed areas  
Archaeological anPossible impacts due to expanded      Possible impacts due to expanded mi
historical sites mixed low-level waste storage         waste storage  
Accidents and    Mixed low-level waste near-term       Mixed low-level waste near-term ris
occupational riskrisk is less than for incineration;   for incineration; long-term risk is
                 long-term risk is greater due to      extended storage                   
                 extended storage                                                         
                                                                                          
                                                                                          
                              
  
a.  With respect to Waste Experimental Reduction Facility incineration, any discussion of 
 
table encompasses low-level waste except where the Resource Conservation and Recovery Act 
involving mixed low-level waste shipments to the INEL.  This low frequency, along with the
quantities, makes the likelihood of injuries from hazardous material releases in an accide
   Impact of Accidents  -  DOE considered a range of reasonably foreseeable accidents at t
Experimental Reduction Facility, including earthquakes, an ash spill, a compactor fire, an
efficiency particulate air filter fire (DOE/EA-0843) (DOE 1993f).  The maximum reasonably 
accident associated with Waste Experimental Reduction Facility operations would be an eart
end of an incineration campaign.  The probability of occurrence is estimated to be 8.5 y 1
conservative estimates, a nearby worker would receive a dose of 1.3 rem, and doses to the 
2.7 mrem.  No health effects are expected to anyone onsite or offsite resulting from radia
Concentrations of metals would be less than levels that would be immediately dangerous to 
Workers would be expected to exit the area before exposure levels above occupational limit
reached.  No health effects would result to other individuals onsite or offsite.  The Wast
Reduction Facility mixed low-level waste incineration campaigns have treated approximately
of flyash from previous campaigns, 11 cubic meters of waste from the Mixed Waste Storage F
cubic meters of classified waste from offsite.  These campaigns were conducted efficiently
unusual events or system upsets. 
   Cumulative Impacts - The cumulative impacts of the proposed Waste Experimental Reductio
incineration project and other existing and proposed actions are described in Section 5.15
Considering reasonably foreseeable actions for each alternative, less than one fatal cance
radiation dose or toxic chemical exposure received by the population within 50 miles (80 k
site from 1995 to 2005. 
   Decontamination and Decommissioning and Resource Conservation and Recovery Act Closure 
Waste Experimental Reduction Facility incinerator facility would eventually require decont
decommissioning and Resource Conservation and Recovery Act closure.  The decontamination a
decommissioning and Resource Conservation and Recovery Act closure would be covered under 
National Environmental Policy Act (NEPA) review. 
REQUIRED PERMITS, APPROVALS, AND CONSULTATIONS 
The Waste Experimental Reduction Facility incinerator is a Resource Conservation and Recov
status unit (40 CFR 265).  A Resource Conservation and Recovery Act Part B application was
the State of Idaho in October 1992 (DOE-ID 1992).  The Idaho Department of Health and Welf
Regulations for the Control of Air Pollution in Idaho require owners or operators of stati
sources to obtain a permit to construct and/or a permit to operate.  An application for Wa
Reduction Facility was submitted June 1993 (Grey et al. 1993).  Approval from the U.S. Env
Protection Agency under the National Emission Standards for Hazardous Air Pollutants (NESH
required for the Waste Experimental Reduction Facility incinerator.  The risk assessment i
Conservation and Recovery Act Part B Permit Application was based on adjusted Tier 1 metho
Consultations with Federal and state agencies have been initiated by the U.S. Department o



to the preparation of this EIS.  Letters regarding consultation under the Endangered Speci
Historic Preservation Act have been received (see Appendix B, Consultation Letters).  In a
1993, review by the State of Idaho and the Shoshone-Bannock Tribes was performed on the in
Experimental Reduction Facility environmental assessment (DOE/EA-0843) (DOE 1993f).  These
have been considered in the preparation of this project summary. 
 

C-4.5.2 Idaho Waste Processing Facility 

Figure. Project Data Sheet-Waste Experimental Reduction Facility Incineration Project.  
See discription in Section C-4.4.3. 
 

C-4.5.3 MIXED/LOW-LEVEL WASTE TREATMENT FACILITY 

PROJECT NAME:  Mixed/Low-Level Waste Treatment Facility  
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to pro
the design, construction, and operation of a new facility to treat low-level wastes and mi
(Resource Conservation and Recovery Act wastes mixed with low-level beta-gamma wastes).  T
would be treated before disposal at the Radioactive Waste Management Complex or other faci
project is proposed under Alternative D (Maximum Treatment, Storage, and Disposal). 
This project would involve the treatment of mixed wastes.  Under the Federal Facility Comp
1992, DOE is required to negotiate with states or the U.S. Environmental Protection Agency
to develop site treatment plans, including schedules and milestones, to develop treatment 
construct facilities that would treat mixed wastes.  Decisions on these treatment technolo
facilities would be made in conjunction with negotiations already underway with the State 
to the Federal Facility Compliance Act, and after appropriate National Environmental Polic
been completed. 
PROJECT DESCRIPTION:  The Mixed/Low-Level Waste Treatment Facility would provide a permitt
treatment facility that would treat both mixed low-level waste and low-level waste at the 
Mixed low-level waste has both a radioactive constituent and a Resource Conservation Recov
hazardous constituent.  This waste is generated during operations at the INEL and is being
treatment.  Under Alternative D (Maximum Treatment, Storage, and Disposal), mixed low-leve
be received from other DOE sites.  Mixed wastes are required to be treated before disposal
U.S. Environmental Protection Agency Land Disposal Restrictions regulations.  U.S. Environ
Protection Agency regulations prohibit storage of Land Disposal Restrictions waste unless 
the sole purpose of accumulating sufficient quantities to facilitate proper recovery, trea
Under Alternative D (Maximum Treatment, Storage, and Disposal), the needed treatment capac
exceed currently planned low-level waste and mixed low-level waste treatment facilities wi
of the Mixed/Low-Level Waste Treatment Facility. 
The Mixed/Low-Level Waste Treatment Facility would include several processes to treat low-
mixed low-level waste, including incineration, thermal desorption, stabilization, decontam
macroencapsulation, chemical precipitation, neutralization, and amalgamation. 
      -  Incineration:  A process that consumes combustible waste materials.  It can destr
         biological components and minimize organic content in the noncombustible residue 
         Incineration can greatly reduce the mass and volume of waste.  This is the propos
         for many organic solvents, aqueous solutions, material contaminated with organic 
         and combustible debris. 
          
      -  Thermal Desorption:  A process that consists of heating the feed material in the 
         chamber of a two-chamber device.  Water and volatile (usually organic) compounds 
         vaporized in the primary chamber and flow to the secondary chamber where the vola
         combusted.  The feed usually consists of inert material like soil, contaminated w
         volatile substances.  This is the proposed treatment for mixed low-level waste de
         pipes, glass, bricks, pieces of concrete, soil) contaminated with toxic organic m
          
      -  Stabilization:  A process where waste is converted to a more stable or environmen
         configuration.  This can include chemical reaction, to transform the waste to a l
         active form; solidification, to make a liquid into a solid; and immobilization, w
         material and fixes it in place within a matrix of inert material.  This is the pr
         for ash, resin fines, and substances contaminated with heavy metals not amenable 
         treatments. 
          



      -  Decontamination:  A process that removes radioactive, toxic, or organic substance
         surfaces of structures, parts, components, or debris.  Waste stream decontaminati
         deals with debris and rubble composed of metal, plastics, concrete, rubber, glass
         material. 
          
      -  Macroencapsulation:  A process where a waste piece or agglomerate is isolated by 
         another substance such as a polyethylene epoxy.  This is the proposed treatment f
         cadmium solids, and debris that cannot be decontaminated. 
          
      -  Chemical Precipitation:  A process where a soluble substance is converted to an i
         by a chemical reaction or by changes in the solvent.  The precipitated solids are
         process is applied to the removal of toxic metals from aqueous wastes.  Such meta
         mercury, lead, arsenic, and cadmium. 
          
      -  Neutralization:  A process where corrosive wastes, both acidic and caustic, are c
         deactivated to meet pH standards. 
          
      -  Amalgamation:  A process where a base metal such as zinc or copper is blended wit
         elemental mercury to form a solid alloy.  Amalgamation is the specified treatment
         mercury containing waste. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative D (Maximu
Treatment, Storage, and Disposal).  The project data sheet at the end of this project summ
above project description. 
The proposed project might be located at an existing site or at a previously undisturbed s
purposes, a typical location was assumed about 2.5 miles east of the Radioactive Waste Man
Complex, thus would involve new construction assumed to be outside major facility areas.  
for assumed location and Section C-3.2 for a discussion of new construction outside major 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.5.3-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
 
Table C-4.5.3-1. Summary of potential environmental impacts of the Mixed/Low-Level Waste T
  
PROJECT-SPECIFIC OPTIONS: 
No Action  -  This option would defer construction of the Low-Level Waste and Mixed Low-Le
Treatment Facility.  This option corresponds to Alternatives A (No Action) and C (Minimum 
Storage, and Disposal) evaluated in this EIS. 
Modify and Operate the Waste Experimental Reduction Facility  -  This option would modify 
Experimental Reduction Facility.  This option corresponds to Alternative B (Ten-Year Plan)
Alternative D (Maximum Treatment, Storage, and Disposal) evaluated in this EIS. 
Offsite Treatment  -  This option would provide for the private sector treatment of low-le
low-level waste.  This option corresponds to Alternatives B (Ten-Year Plan) and D (Maximum
Storage, and Disposal) evaluated in this EIS. 
 

C-4.5.4 MIXED/LOW-LEVEL WASTE DISPOSAL FACILITY 

Figure. Project Data Sheet-Mixed/Low-Level Waste Treatment Facility Project.              
PROJECT NAME:  Mixed/Low-Level Waste Disposal Facility  
GENERAL PROJECT OBJECTIVE:  The Mixed/Low-Level Waste Disposal Facility would meet the fut
INEL disposal needs for low-level waste, mixed low-level waste, and alpha-contaminated low
addition, under Alternative D (Maximum Treatment, Storage, and Disposal), the Mixed/Low-Le
Disposal Facility would provide disposal for selected DOE complex low-level waste, mixed l
and alpha-contaminated low-level waste.  
PROJECT DESCRIPTION:  This project would provide for the design, construction, and operati
permanent radioactive waste disposal facility.  The facility would provide permanent dispo
waste generated from routine operations, waste generated from environmental restoration ac
generated from decontamination and decommissioning activities, and waste that is in storag
Under EIS Alternative D (Maximum Treatment, Storage, and Disposal), the Mixed/Low-Level Wa
Disposal Facility would receive waste for disposal from other DOE sites. 



The proposed facility would be designed and permitted to accept low-level waste; treated m
waste, which is low-level waste mixed with hazardous contaminants, as defined by the Resou
Conservation and Recovery Act; and alpha-contaminated low-level waste, which is low-level 
low-level waste) that contains transuranic isotopes at concentrations ranging from 10 to 1
gram of waste. 
The Resource Conservation and Recovery Act requires that waste containing hazardous contam
treated to meet certain criteria before it can be accepted for disposal. 
The Mixed/Low-Level Waste Disposal Facility would have acceptance criteria established bef
All wastes accepted for disposal would have to meet applicable parts of the acceptance cri
would include the Resource Conservation and Recovery Act criteria for mixed low-level wast
treatment that could be required before acceptance include sorting and segregation, charac
repackaging, macroencapsulation, melt recycling, decontamination, chemical precipitation, 
reduction, and incineration. 
The facility would use a combination of waste forms (such as immobilized in calcine, glass
engineered barriers (such as enclosures, pads, layers of clay, or uses of other nonpermeab
hydrogeologic setting (soil characteristics, distance above aquifer, and area of low rainf
isolation of waste. 
As the Mixed/Low-Level Waste Disposal Facility would be starting up, the current disposal 
Waste Management Complex) would be reaching capacity and cutting back.  The Radioactive Wa
Management Complex is currently accepting low-level waste for disposal.  Even though it co
amount of mixed waste and alpha-contaminated low-level waste, the Radioactive Waste Manage
Complex is no longer accepting mixed low-level waste or alpha-contaminated low-level waste
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative B (Ten-Ye
expanded under Alternative D (Maximum Treatment, Storage, and Disposal).  The project data
end of this project summary support the above project description. 
The proposed project might be located at an existing site or at a previously undisturbed s
purposes, a typical location was assumed about 2.5 miles east of the Radioactive Waste Man
Complex, thus would involve new construction assumed to be outside major facility areas.  
for assumed location and Section C-3.2 for a discussion of new construction outside major 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
under Alternative B are summarized in Table C-4.5.4-1.  This table is complemented by info
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Oth
issues are discussed in Section C-3.4. 
 
Table C-4.5.4-1.  Summary of potential environmental impacts of the Mixed/Low-Level Waste
Disposal Facility Project under Alternative B. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 
Geology and soil,   Disturb 200 acres previously undisturbed soil;          Prevent soil/w
acres disturbed     no conflict with existing land use policies  
Water resources     Construction:  2,000,000 liters                         Engineered con
                    Operation:  2,500,000 liters/year                       Storm Water Po
                    Effluents:  2,000,000 liters construction water;        in place at IN
                       2,500,000 liters/year operation water  
Wildlife and        Loss of biodiversity and habitat productivity;          Avoid wetlands
habitat             animal displacement and mortality; potential            and critical h
                    for habitat fragmentation                               erosion; resee
Historic,           Unknown number of sites, located in                     Conduct and re
archaeological, or  archaeologically sensitive area, known site in          according to t
cultural resources  vicinity.                                               C-3.3.4)  
Air resources       Radiological operation emissions                        TBD  
                     No information available. (Implementation  
                     not until after 2004)  
                    Toxic Air Pollutants (TAPs)  
                      None  
                    Prevention of Significant Deterioration (PSD)   
                     None  
                      
Human health        No information available.                               TBD  
                    Implementation not until after 2004  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 27                                   and containers
                    Operation (onsite truck trips per year):                operators, and



                     Nonradiological - 4                                    procedure  
                     Radiological - 206  
Waste management    Construction (m3): industrial waste - 1,000             Waste minimiza
                    Operation (m3/yr): low-level waste - 17                 programs in pl
                              industrial waste - 150  
Socioeconomic       Construction:  174 subcontractor personnel              None required 
conditions          Operation:  50 existing workers  
  
  
a.  Definition of acronyms:  TBD - to be determined.  
b.  Reference location for impact analysis:  4 kilometers (2.5 miles) east of the Radioact
Complex. Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, no changes would be made to current low-level waste dispo
the INEL.  This option corresponds to Alternative A evaluated in this EIS.  Shallow land b
waste would continue until all available space at the Radioactive Waste Management Complex
Once available space at the Radioactive Waste Management Complex was used up, either gener
waste would have to cease, or alternative storage or disposal practices would have to be i
alternative would not provide Resource Conservation and Recovery Act permitted disposal ca
treated mixed low-level waste, and would not allow disposal of the INEL's inventory of alp
low-level waste.  This alternative also would not provide for projected low-level waste an
waste inventories generated from potential decontamination and decommissioning activities.
Expand Radioactive Waste Management Complex  -  Under this option, the boundaries of the R
Waste Management Complex would be expanded.  This option is not evaluated in this EIS.  Th
would include additional space for future quantities of low-level waste, permitted space f
low-level waste, and space for alpha-contaminated low-level waste.  This alternative requi
same programmatic steps as the proposed action, including National Environmental Policy Ac
analysis, Resource Conservation and Recovery Act permitting, and performance assessment.  
would allow use of the existing Radioactive Waste Management Complex infrastructure, inclu
facilities, utilities, and roads, but would not allow potential benefits of a different si
hydrogeologic characteristics, such as flooding elevation with respect to the 100-year pro
distance from basalt formations. 
Transport to Offsite Facility for Disposal  -  Under this option, INEL low-level waste and
waste would be packaged and transported to a non-INEL facility for disposal.  This option 
Alternative C (Minimum Treatment, Storage, and Disposal) evaluated in this EIS.  This opti
acceptance by the "host" state and would require transporting the waste across hundreds of
roads, introducing some new health and safety risks to the public.  This option would also
current restrictions that DOE-generated waste be disposed of at the site where generated o
site. 
Indefinite Storage Onsite  -  Under this option, the waste would be put into monitored sto
permanent disposal option is identified.  The monitoring would check the integrity of the 
configuration and verify compliance with a large number of recent requirements applicable 
This option would require design and construction of monitored storage buildings at some l
INEL.  Impacts from construction would be similar to those anticipated for the proposed ac
allows additional time to implement permanent disposal of the waste. 
 

Figure. (page 2) C-4.5.5 SHIPPING/TRANSFER STATION 

 
 
Figure. Project Data Sheet-Mixed/Low-Level Waste Disposal Facility Project. (page 1)  
See desription in Section C-4.4.4. 
 

C-4.6 PROJECTS RELATED TO MIXED LOW-LEVEL WASTE 

C-4.6.1 WASTE EXPERIMENTAL REDUCTION FACILITY INCINERATION 

See description in Section  C-4.5.1. 
 



C-4.6.2 IDAHO WASTE PROCESSING FACILITY  

See description in Section C-4.4.3. 
 

C-4.6.3 MIXED/LOW-LEVEL WASTE TREATMENT FACILITY 

See description in Section C-4.5.3. 
 

C-4.6.4 NONINCINERABLE MIXED WASTE TREATMENT 

PROJECT NAME:  Nonincinerable Mixed Waste Treatment 
GENERAL PROJECT OBJECTIVE:  The general objectives of this project would be to upgrade exi
facilities at the Waste Engineering Development Facility and provide treatment capabilitie
mixed low-level wastes that are not suitable for incineration.  Mixed low-level wastes are
treated before disposal in accordance with U.S. Environmental Protection Agency Land Dispo
regulations.  Quantities and types of specific waste streams that would be treated in this
on the outcome of the Federal Facility Compliance Act process. 
This project would involve the treatment of mixed wastes.  Under the Federal Facility Comp
1992, DOE is required to negotiate with states or the U.S. Environmental Protection Agency
to develop site treatment plans, including schedules and milestones, to develop treatment 
construct facilities that would treat mixed wastes.  Decisions on these treatment technolo
facilities would be made in conjunction with negotiations already underway with the State 
to the Federal Facility Compliance Act, and after appropriate National Environmental Polic
been completed. 
DOE needs to treat specific waste types that cannot be treated at the Waste Experimental R
because they don't meet the Waste Acceptance Criteria for the facility.  Also, incineratio
appropriate for all waste types such as soils.  U.S. Environmental Protection Agency regul
storage of Land Disposal Restrictions waste unless the storage is for the sole purpose of 
sufficient quantities to facilitate proper recovery, treatment, or disposal.  Mixed waste 
operations at the INEL, and is being stored.  Under Alternative D (Maximum Treatment, Stor
Disposal), similar waste would be received from other DOE sites and increase the waste vol
be treated.   
PROJECT DESCRIPTION:  Treatment developed to meet Land Disposal Restrictions standards wou
implemented at the Waste Engineering Development Facility near the Power Burst Facility.  
these modules would be of modest size.  The Waste Engineering Development Facility would p
modified to implement new technology as larger treatment facilities are constructed and op
Alternative D (Maximum Treatment, Storage, and Disposal). 
The Waste Engineering Development Facility is located at the Power Burst Facility in the f
Power Excursion Reactor Test-II reactor building.  The building is a two-story structure w
exterior walls, and a concrete and steel frame.  The reactor high bay area is about 9 mete
The facility was previously used for severe-damage testing of nuclear fuels and materials 
reactors. 
The main floor would be used for receiving, storage, and inspection areas.  The various Wa
Development Facility processes would be installed in the basement as the processes were de
implemented.  The main floor is approximately 510 square meters (600 square yards), and th
space is about 320 square meters (400 square yards).  There is an 11-foot, 10-inch rollup 
the building.  A 10-ton overhead bridge crane is already installed in the Special Power Ex
Test-II building and is being used to lower drums into the basement through access hatches
Approximately 880 cubic meters (1,100 cubic yards) of the total mixed low-level wastes in 
treated under this program; 290 cubic meters (380 cubic yards) would be solidified.  About
(720 cubic yards) would be decontaminated or macroencapsulated; ten cubic meters would be 
deactivated; 40 cubic meters (50 cubic yards) would be processed by ion-exchange.  A small
waste would be processed by mercury roast or retorting.  Mercury roasting, retorting is a 
is heated to evaporate the mercury that is condensed and recovered for reuse. 
Treatment processes for this type of stored waste and for similar mixed low-level wastes t
the future are being developed and would be implemented at the Waste Engineering Developme
These U.S. Environmental Protection Agency-approved treatment processes include ion exchan
stabilization, macroencapsulation, gamma-ray degradation treatment for polychlorinated bip
neutralization, and amalgamation. 
      -  Ion exchange:  This process removes dissolved ions from aqueous wastes.  Ion-exch
         treatment is provided by the existing processes at the Portable Water Treatment U



          
      -  Stabilization:  In this process, waste is converted to a more stable or environme
         configuration.  This process can include chemical reaction to transform the waste
         chemically active form; solidification to make a liquid into a solid; and immobil
         loose material in place within a matrix of inert material.  Immobilization is the
         treatment for ash, resin fines, and substances contaminated with heavy metals tha
         amenable to other treatments. 
          
      -  Lead Decontamination:  Several decontamination techniques are being evaluated.  H
         insufficient data are available at this time to select a specific option.  Suffic
         expected to be available by the time this EIS is submitted. 
          
      -  Macroencapsulation:  In this process, a waste piece or agglomerate is isolated by
         another substance such as polyethylene epoxy.  This treatment is proposed for lea
         solids, and debris that cannot be decontaminated.  
          
      -  Gamma-ray Degradation for Polychlorinated Biphenyls Compounds:  This process expo
         polychlorinated biphenyls contaminated mixed waste to gamma-rays from spent fuel.
          
      -  Neutralization:  In this process, corrosive wastes, both acidic and caustic, are 
         deactivated to meet pH standards. 
          
      -  Amalgamation:  In this process a base metal, such as zinc or copper, is blended w
         elemental mercury to form a solid alloy.  Amalgamation is the specified treatment
         mercury containing waste. 
          
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative B (Ten-Ye
expanded under Alternative D (Maximum Treatment, Storage, and Disposal).  The project data
end of this project summary support the above project description. 
The proposed project would be located in an existing facility within a major facility area
Facility/Auxiliary Reactor Area).  (See Figure C-1-1 for location and Section C-3.2 for a 
projects within an existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
under Alternative B are summarized in Table C-4.6.4-1.  This table is complemented by info
environmental impacts in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Oth
issues are discussed in Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the Nonincinerable Mixed Waste Treatment project would no
constructed.  This option corresponds to Alternatives A (No Action) and C (Minimum Treatme
and Disposal) evaluated in this EIS.  Resource Conservation Recovery Act regulations requi
be developed for mixed low-level wastes in storage.  Not performing this project would be 
U.S. Environmental Protection Agency regulations. 
Offsite Treatment at Another DOE Facility  -  Under this option, the waste would be treate
DOE facility.  This option is not evaluated in this EIS.  At this time, no offsite or othe
treatment of the mixed low-level wastes in storage is available.  These plans would become
developed through ongoing efforts under the Federal Facility Compliance Act, at other DOE 
DOE Headquarters.  Several sites have announced plans to construct facilities with the sam
capability.  Transportation of the waste offsite is evaluated in Alternative C (Minimum Tr
and Disposal). 
Offsite Treatment at a Private Sector Facility  -  Under this option, stabilization would 
private sector treatment unit.  Available treatment capabilities would not meet the requir
waste types; therefore, this specific option was not analyzed.  However this option is bou
performed for the Idaho Waste Processing Facility and the Private Sector Alpha-Contaminate
Level Waste Treatment facilities. 
 
Table C-4.6.4-1.  Summary of potential environmental impacts of the Nonincinerable Mixed 
Waste Treatment Project under Alternative B. 
    Environmental               Potential impacta,b                          Potential mit
 attribute 
Geology and soil,   None (no disturbed acreage)                             Project would 
acres disturbed                                                             facility  
Water resources     Construction: water use minimal                         Storm Water Po
                    Operation: 200,000 liters/yr                            Prevention Pla



Wildlife and        None                                                    Project would 
habitat                                                                     facility  
Historic,           None                                                    Project would 
archaeological, or                                                          facility  
cultural resources 
Air resources       Radiological operational emissions                      Facility desig
                    9.9 y 10-3% of NESHAP dose limit                        criteria, safe
                    Toxic Air Pollutants (TAPs)                             inspection and
                    9.7 y 10-8% of significance level for combined TAPs     annual reporti
                    Prevention of Significant Deterioration (PSD):   
                    None  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           safety analysi
                     9.9 y 10-4 mrem/yr                                     surveillance, 
                     5.0 y 10-10 latent cancer fatalities/yr                requirements 
                    80-km (50-mile) population:  
                     Year 2000: 7.5 y 10-3 person-rem/yr  
                          3.8 y 10-6 latent cancer fatalities/yr  
                     Year 2010: 8.3 y 10-3 person-rem/yr  
                          4.2 y 10-6 latent cancer fatalities/yr  
                    Nonradiological effects  
                     Negligible impact on health effects expected  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 11.7                                 vehicles and c
                    Operation (onsite truck trips per year):                equipment oper
                     Nonradiological - 2.8                                  shipment manif
                     Radiological - 147.1  
Waste management    Construction (m3): industrial waste - 430               Waste minimiza
                    Operation (m3/yr): low-level waste - 4                  recycling prog
                              mixed low-level waste - 5                     INEL  
                              industrial waste - 100  
                              hazardous waste - <1  
Socioeconomic       Construction:  4 to 6 existing workers                  None required 
conditions          Operation:  4 to 6 existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
Use Other Technologies at Waste Engineering Development Facility  -  A number of technolog
considered for implementation at the INEL.  Technologies were ranked based on their relati
their level of development, and their amenability to variations in waste.  Based on the ov
three of these areas, the proposed technologies were selected.  As options for stabilizati
technologies such as chemical extraction, precipitation, chemical reduction, and biologica
considered.  As alternatives for carbon absorption and gamma degradation, thermal desorpti
biodegradation, wet oxidation, ozone and ultra-violet radiation oxidation were considered.
Macroencapsulation, amalgamation, and neutralization are specified technologies.  Since su
technologies would require additional U.S. Environmental Protection Agency approval, such 
not considered. 
Locate the Proposed Activities or Other Technologies Onsite at Facilities Other than the W
Development Facility  -  Other onsite locations considered for permitted treatment operati
Engineering Development Facility; Power Burst Facility; Manufacturing, Assembly, and Hot S
Test Area North; New Waste Calcining Facility at the Idaho Chemical Processing Plant; and 
Facility and Hot Fuel Examination Facility at Argonne National Laboratory-West.  These fac
deemed as available for these proposed activities. 
 

Figure. (page 2) C-4.6.5 Mixed/Low-Level Waste Disposal Facility 

 
 
Figure. Project Data Sheet-Nonincinerable Mixed Waste Treatment Project. (page 1)  
See description in Section C-4.5.4. 
 



C-4.6.6 REMOTE MIXED WASTE TREATMENT FACILITY 

PROJECT NAME:  Remote Mixed Waste Treatment Facility 
GENERAL PROJECT OBJECTIVE:  The general objective of the proposed Remote Mixed Waste 
Treatment Facility Project would be to construct and operate a facility to remove sodium m
radioactive wastes and convert the sodium to a disposable waste form.  
PROJECT DESCRIPTION:  This project would design, construct, and operate a new facility to 
convert sodium and other hazardous waste from radioactive scrap and waste components. The 
and handling capabilities would meet all requirements for removing sodium metal from the E
Breeder Reactor-II components (up to the size of a coldtrap), items stored at the Radioact
Facility, and items stored at the Hot Fuel Examination Facility.  The method proposed to r
sodium from the scrap and waste is the melt-drain-evaporation-carbonation process.  This p
remove sodium metal from components by melting and draining bulk sodium, followed by evapo
residual sodium under vacuum conditions, and finally, by converting the removed sodium to 
carbonate (Na2CO3). 
Waste disposal and storage sites, including the Radioactive Waste Management Complex at th
do not accept sodium-containing wastes.  The same policy also exists for the storage of tr
the Waste Isolation Pilot Plant. 
Reprocessing sites do not accept sodium-containing fissile materials.  Savannah River does
plutonium fuel fused with sodium, and the Idaho Chemical Processing Plant does not accept 
fused with sodium.  Therefore, a facility is needed to remove sodium from transuranic and 
waste and scrap so that it can be handled and processed. 
The waste sodium carbonate from the proposed process could be discarded at a disposal site
into a glass or other form suitable for storage.  The sodium-free low-level radioactive wa
for disposal at the Radioactive Waste Management Complex and the sodium-free fissile mater
stored or reprocessed.  Until final repositories become available, contact-handled transur
shipped to the Radioactive Waste Management Complex, and remote-handled transuranic waste 
stored at Argonne National Laboratory-West in the Radioactive Scrap/Waste Facility. 
The proposed facility would be 50 meters (55 yards) long, 26 meters (30 yards) wide, and 1
yards) high.  The Remote Mixed Waste Treatment Facility would have an inert-atmosphere cel
area, covered truck loading area, equipment access area, control room and operating corrid
transfer tunnel, and a decontamination cell.  The use of existing Argonne National Laborat
capabilities, such as shielded radioactive material shipping casks in conjunction with the
Waste Treatment Facility and the Radioactive Liquid Waste Treatment Facility, would result
facility. 
The inert-atmosphere cell would be gas-tight and would contain the sodium process equipmen
atmosphere.  Some of the nine standard hot-cell work stations in the cell would be fully e
viewing window and master-slave manipulators.  The remaining stations would be available f
other forms of mixed waste debris.  Functions for these stations would include waste can u
sorting, fuel subassembly dismantling, fuel-rod decanning, and waste packaging. 
Direct transfers could be made to and from this cell from either top- or bottom-loading ca
transfers could be made between the hot cell and the decon cell for decontamination of equ
contact maintenance in the hot-repair area or packaging for transport. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located within a major facility area (Argonne National Labor
(See Figure C-1-1 for location and Section C-3.2 for a discussion of new construction in a
area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.6.6-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, a remote mixed waste treatment facility would not be impl
option corresponds to Alternatives A (No Action) and C (Minimum Treatment, Storage, and Di
evaluated in this EIS.  
Offsite Treatment  -  This option would provide for the transport of mixed low-level waste
treatment facility.  This option corresponds to Alternative C (Minimum Treatment, Storage,
evaluated in this EIS.  A treatment facility would need to be constructed at an offsite lo
Modify Existing Facility  -  This option would modify an existing facility to treat mixed 
This option corresponds to Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storag



Disposal) evaluated in this EIS.   
 
Table C-4.6.6-1.  Summary of potential environmental impacts of the Remote Mixed Waste 
Treatment Facility Project under Alternative B. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 
Geology and soil,   Disturb 1 acre of previously disturbed soil             Project would 
acres disturbed                                                             area; previous
Water resources     Construction:  water use minimal                        Storm Water Po
                    Operation:  [unknown]                                   Plan in place 
                    Effluent: construction water; operation  
                    (cleaning solutions to RLWTF)  
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat             productivity, and animal displacement and               soil erosion; 
                    mortality within major facility area  
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          mitigate accor
cultural resources                                                          requirements (
Air resources       Radiological operational emissions                      Facility desig
                     0.17% of NESHAP dose limit                             criteria, safe
                    Toxic Air Pollutants (TAPs)                             and surveillan
                     None  
                    Prevention of Significant Deterioration (PSD)   
                     None  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     0.017 mrem/yr                                          annual reporti
                     9.0 y 10-9 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                     Year 2000: 0.25 person-rem/yr  
                        1.2 y 10-4 latent cancer fatalities/yr  
                     Year 2010: 0.27 person-rem/yr  
                        1.4 y 10-4 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 54                                   and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 0.6                                  procedure  
                     Radiological - 0.3  
Waste management    Construction (m3): industrial waste - 2,000             Waste minimiza
                    Operation (m3/yr): low-level waste - 7                  programs in pl
                              mixed low-level waste - 3  
                              industrial waste - 25  
Socioeconomic       Construction:  300 peak/160 average                     None required 
conditions            subcontractor personnel  
                    Operation:  12 existing workers  
  
  
a.  Definition of acronyms:  National Emission Standards for Hazardous Air Pollutants; RWM
Waste Management Complex; RLWTF - Radioactive Liquid Waste Treatment Facility.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.6.7 SODIUM PROCESSING PROJECT 

Figure. Project Data Sheet-Remote Mixed Waste Treatment Facility Project.   
PROJECT NAME:  Sodium Processing Project  
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to con
and operate a process system to convert sodium hydroxide to a disposable waste form, sodiu
This project would involve the treatment of mixed wastes.  Under the Federal Facility Comp
1992, DOE is required to negotiate with states or the U.S. Environmental Protection Agency
to develop site treatment plans, including schedules and milestones, to develop treatment 
construct facilities that would treat mixed wastes.  Decisions on these treatment technolo



facilities would be made in conjunction with negotiations already under way with the State
to the Federal Facility Compliance Act, and after appropriate National Environmental Polic
been completed. 
PROJECT DESCRIPTION:  This project would provide for the modification of the Sodium Proces
Facility to provide a system to convert sodium hydroxide to sodium carbonate.  The sodium 
system would be sized to process sodium hydroxide at the equivalent rate that elemental so
to sodium hydroxide in the Sodium Processing Facility. 
The Sodium Processing Facility was designed and built to convert the FERMI Reactor sodium 
percent sodium hydroxide, which would be used for neutralizing acidic plutonium, uranium e
at the Hanford Site.  DOE terminated all plutonium, uranium extraction operations before a
FERMI sodium could be accomplished.  This facility could be used to convert sodium hydroxi
carbonate from other sources.  In 1994 DOE terminated operation of the Experimental Breede
power plant at the INEL.  The Sodium Processing Facility would be used to treat the contam
from the primary and secondary systems of the Experimental Breeder Reactor-II. 
Sodium hydroxide is considered a "characteristic hazardous waste" for disposal by the U.S.
Protection Agency.  Therefore, it is desirable to convert the sodium hydroxide to a nonhaz
disposal.  This could be accomplished by modifying the Sodium Processing Facility to inclu
system to perform the necessary conversion. 
The process for the conversion would consist of a system to process the sodium hydroxide t
evaporator operating under a carbon dioxide atmosphere.  The sodium hydroxide upon exposur
dioxide atmosphere would be converted to a sodium carbonate compound.  The excess water wo
evaporated in the thin-film evaporator and the sodium carbonate would be discharged into a
as a solid.  The water would be condensed and recovered for reuse in the conversion of sod
hydroxide. 
The process system would be located in the Sodium Processing Facility caustic loading room
space were available.  If not, it would be located on the south side of the Sodium Process
proposed facility would be approximately 8 meters (8.7 yards) wide, 8 meters (8.7 yards) l
(5.5 yards) high.  The facility would contain all the equipment for converting sodium hydr
carbonate, for packaging the sodium carbonate for disposal, and for recovering the water f
and transferring the water to the sodium-sodium hydroxide process. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project may be located in an existing facility within a major facility area (
Laboratory-West).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.6.7-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
 
Table C-4.6.7-1.  Summary of potential environmental impacts of the Sodium Processing Proj
under Alternative B. 
    Environmental              Potential impacta,b                           Potential mit
 attribute 
Geology and soil,   Disturbs 0.03 acres of previously disturbed soil        Project would 
acres disturbed                                                             facility area;
                                                                            soil  
Water resources     Water use minimal                                       Storm Water Po
                                                                            Plan in place 
Wildlife and        Minimal short-term impact on biodiversity,              Previously dis
habitat 
                   productivity, and animal displacement and               soil erosion; r
                    mortality within major facility area  
                        
Historic,           Survey conducted, no sites identified                   None required 
archaeological, or  
cultural resources 
Air resources       Radiological operational emissions                      Facility desig
                     2.2 y 10-3% of NESHAP dose limit                       criteria, safe
                    Toxic Air Pollutants (TAPs)                             and surveillan
                     None  
                    Prevention of Significant Deterioration (PSD)  



                     None  
                      
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           safety analysi
                     2.2 y  10-4 mrem/yr                                    surveillance, 
                     1.1 y 10-10 latent cancer fatalities/yr                requirements 
                    80-km (50-mile) population:  
                     Year 2000: 1.4 y 10-3 person-rem/yr  
                          7.0 y 10-7 latent cancer fatalities/yr  
                     Year 2010: 1.5 y 10-3 person-rem/yr  
                          7.5 y 10-7 latent cancer fatalities/yr  
                    Nonradiological effects - No emissions  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 1                                    and containers
                    Operation (onsite truck trips per year):                equipment oper
                     Nonradiological - 0.1                                  shipment manif
                     Radiological - 0.8  
Waste management    Construction (m3): industrial waste - 30                Waste minimiza
                    Operation (m3/yr): low-level waste - 30                 programs in pl
                              industrial waste - 2   
Socioeconomic       Construction:  6 existing workers                       None required 
conditions          Operation:  20 existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the sodium processing project would not be implemented.  
corresponds to Alternatives A (No Action) and C (Minimum Treatment, Storage, and Disposal)
this EIS. 
 

C-4.6.8 Shipping/Transfer Station 

Figure. Project Data Sheet-Sodium Processing Project.  
See discription in Section C-4.4.4. 
 

C-4.7 Project Related to Greater-than-Class-C Waste 

C-4.7.1 GREATER-THAN-CLASS-C DEDICATED STORAGE 

PROJECT NAME:  Greater-Than-Class-C Dedicated Storage 
GENERAL PROJECT OBJECTIVE:  The objective of this proposed project would be to provide for
DOE receipt and storage of greater-than-Class-C low-level waste sealed radiation sources f
commercial sector.  Other greater-than-Class-C low-level waste would also be received on a
basis. 
Under the Low-Level Radioactive Waste Policy Amendments Act of 1985 (Public Law 99-240), t
government is responsible for the disposal of greater-than-Class-C low-level waste generat
the U.S. Nuclear Regulatory Commission and Agreement States.  DOE was identified as the Fe
responsible for this effort.  In February 1989, a report to Congress (DOE/LLW-77T) (DOE 19
that DOE plans to accept and manage limited quantities of greater-than-Class-C low-level w
disposal facility is developed.  DOE has assigned the management responsibility for greate
low-level waste to the INEL. 
PROJECT DESCRIPTION:  This project would provide for the design, construction, and operati
Greater-Than-Class-C Low-Level Waste Dedicated Storage Facility.  The Greater-Than-Class-C
Facility would provide for the consolidated management and storage of the greater-than-Cla
waste at one centralized storage location. 
Greater-than-Class-C low-level waste is low-level waste that contains long-lived and/or sh
radionuclides in concentrations greater than the Class C concentrations as specified in 10
C is the most radioactive low-level waste that is acceptable for disposal by shallow land 
than-Class-C low-level waste is generally unacceptable for shallow land burial. 



DOE plans to accept and manage greater-than-Class-C low-level waste only on an as-needed b
time that a greater-than-Class-C low-level waste disposal facility becomes available.  Est
only a small fraction of the projected greater-than-Class-C low-level waste inventory (if 
transfer to DOE before disposal.  However, a need for DOE acceptance of excess sealed radi
been stated by the U.S. Nuclear Regulatory Commission, based on public health and safety c
receipt and management of these sources would be the primary near-term function of this pr
the sealed sources to be received would be classified as greater-than-Class-C low-level wa
intended.  However, nearly all of these sealed sources would be received and managed as ra
suitable for recycle and reuse, rather than as greater-than-Class-C low-level waste, becau
continuing functionality and value. 
The U.S. Nuclear Regulatory Commission has estimated that DOE acceptance of up to 2,000 se
over a five-year period may be required.  Under this limited receipt scenario, any needed 
or expansions would be much less extensive than the estimates presented in this project su
these sealed sources are now planned to be managed as reusable material rather than waste,
stored in existing facilities without special pre-storage packaging operations.  Over 1,00
sources are already being managed and stored at the INEL. 
For conservatism in assessing the environmental impacts of this project, a receipt scenari
sources over a 30-year period was assumed, for a baseline rate of 1,000 sources per year. 
considered to be a bounding case because it represents approximately the total inventory o
held sealed sources that would be classified as greater-than-Class-C low-level waste if th
waste. 
The sealed sources would be received inside the devices in which they were used.  The sour
small leaktight capsules containing Sr-90, Cs-137, AmBe, PuBe, or other radionuclides.  Th
planned to be stored in existing facilities without further dismantling or packaging.  How
conservative bounding case for the environmental impact assessments, the design basis in t
includes a repackaging operation and storage in casks on a concrete pad. 
The design basis for the Greater-Than-Class-C Storage Facility would be an outdoor above-g
laydown pad on which appropriately shielded casks would be placed.  For storage, the proje
the expansion of an existing concrete pad, or the construction of a new concrete pad, and 
numerous concrete storage casks.  Existing facilities and grounds could be modified and us
receiving and handling operations; for example, the Test Area North or Test Reactor Area h
used for the waste handling operations.  
One cask design adapted from the Test Area North Pool Fuel Transfer Project (see Section C
nominally be 9 feet outside diameter by 16 feet high.  It has an internal cavity 7 feet in
high.  Ninety-four (94) casks would be needed if each one holds thirty-two (32) 55-gallon 
of eight drums each).  Each drum would hold an average of ten (10) sealed sources/devices 
appropriate packaging medium. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located within a major facility area (either the Test Area N
Reactors Area).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of new 
major facility area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.7.1-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, DOE would continue to store the greater-than-Class-C low-
variety of sites.  This option corresponds to Alternative A (No Action) evaluated in this 
option, no new storage facilities would be constructed, nor would any existing facilities 
storage. 
Offsite Storage  -  Under this option, DOE would transport all greater-than-Class-C low-le
another DOE site.  This option corresponds with Alternative C (Minimum Treatment, Storage,
evaluated in this EIS. 
 
Table C-4.7.1-1.  Summary of potential environmental impacts of the Greater-Than-Class-C 
Dedicated Storage Project under Alternative B. 
 Environmental                Potential impacta,b                            Potential mit
 attribute  
Geology and soil,    Disturb 1.7 acres of previously disturbed soil          Project would
acres disturbed                                                              facility area
                                                                             soil  



Water resources      Operations effluents:  No information                   Storm Water P
                                                                             Plan in place
Wildlife and         Minimal short-term impact on biodiversity,              Previously di
habitat              productivity, and animal displacement and               soil erosion;
                     mortality within major facility area  
                         
Historic,           Survey conducted, no sites identified                   None required 
archaeological 
or cultural resources 
Air resources        Radiological operational emissions                      Facility desi
                      6.3 y 10-3% of NESHAP dose limit                       criteria, saf
                     Toxic Air Pollutants (TAPs)                             and surveilla
                      None  
                     Prevention of Significant Deterioration (PSD)  
                      None  
                       
Human health         Radiation exposures and cancer risk                     Access contro
                     Maximally exposed individual:                           safety analys
                      6.3 y 10-4 mrem/yr                                     surveillance,
                      3.2 y 10-10 latent cancer fatalities/yr                requirements 
                     80-km (50-mile) population:  
                      Year 2000: 0.019 person-rem/yr   
                         9.5 y 10-6 latent cancer fatalities/yr  
                      Year 2010: 0.021 person-rem/yr  
                         1.0 y 10-5 latent cancer fatalities/yr  
                     Nonradiological effects - No emissions  
Transportation       Construction (onsite truck trips):                      Use of approv
                      Nonradiological - 0.8                                  and container
                     Operation (truck trips per year):                       necessary, qu
                      Nonradiological - 3 onsite                             operators, an
                      Radiological - 0.7 onsite; 200 offsite                 manifesting p
Waste management     Construction (m3): industrial - 28                      Waste minimiz
                     Operation (m3/yr): low-level waste - 25                 programs in p
                               industrial waste - 100  
Socioeconomic        Construction:  15 subcontractor personnel               None required
conditions           Operation:  20 part-time existing workers  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
Multiple Storage Sites  -  Under this option, DOE would transfer greater-than-Class-C low-
regional storage locations created at two to five DOE sites.  New storage facilities would
each regional site as required.  If the INEL were selected as one of the sites, this optio
Alternatives B (Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal) evaluated 
 

C-4.8 Project Related to Hazardous Waste 

Figure. Project Data Sheet-Greater-Than-Class-C Dedicated Storage Project.  
 

C-4.8.1 HAZARDOUS WASTE TREATMENT, STORAGE, 

                 AND DISPOSAL FACILITIES 
PROJECT NAME:  Hazardous Waste Treatment, Storage, and Disposal Facilities 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to pro
facilities necessary to treat, store, and dispose of hazardous waste generated onsite as a
operations [Alternative D (Maximum Treatment, Storage, and Disposal)]. 
PROJECT DESCRIPTION:  Facilities would consist of a modern hazardous waste storage facilit
treatment facilities capable of treating INEL Resource Conservation and Recovery Act regul
waste streams so that onsite disposal can be achieved at a Resource Conservation and Recov
INEL facility. 



The storage facility would be a Resource Conservation and Recovery Act permitted facility 
compliance with all applicable DOE orders and guidance.  The facility would include the fo
not in the present facility:  eight segregation areas separated by fire walls, containment
leaks, fire protection areas, collection systems for firewater in the event of system acti
ventilated spaces for sampling and inspection, safety showers, change rooms, and safety eq
The treatment facility would use organic destruction stabilization, neutralization, and or
removal/recovery technologies to treat approximately 80 percent of INEL-generated hazardou
(100 percent of organic hazardous waste).  
The disposal facility would use a combination of waste form (such as immobilization in con
barriers (such as enclosures, pads, layers of clay, or uses of other nonpermeable material
setting (soil characteristics, distance above aquifer, and area of low rainfall) to provid
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative D (Maximu
Treatment, Storage, and Disposal).  The project data sheet at the end of this project summ
above project description. 
The proposed project would involve new construction assumed to be outside major facility a
Figure C-1-1 for assumed location and Section C-3.2 for a discussion of new construction o
facility areas.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.8.1-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the Hazardous Waste Treatment, Storage, and Disposal Faci
constructed.  This option corresponds to Alternatives A (No Action), B (Ten-Year Plan), an
Treatment, Storage, and Disposal) evaluated in this EIS.  This option would involve the co
Hazardous Waste Storage Facility, and the continued transport of the waste to an offsite d
 
Table C-4.8.1-1.  Summary of potential environmental impacts of the Hazardous Waste 
Treatment, Storage, and Disposal Facilities Project under Alternative D. 
    Environmental             Potential impacta                              Potential mit
 attribute 
Geology and soil,   Disturb 5 acres of previously undisturbed soil;         Prevent soil/w
acres disturbed     no conflict with existing land use policies  
Water resources     Construction:  10,000,000 liters usage                  Storm Water Po
                    Operation:  None                                        in place at IN
                    Effluents:  2,000,000 liters construction water  
Wildlife and        Loss of biodiversity and habitat productivity;          Avoid wetlands
habitat             animal displacement and mortality; potential            and critical h
                    for habitat fragmentation                               erosion; resee
Historic,           Unknown number of sites                                 Conduct and re
archaeological, or                                                          according to a
cultural resources                                                          (Section C-3.3
Air resources       No information available.                               Facility desig
                    Implementation not until after 2005                     criteria, safe
                                                                            surveillance, 
Human health        No information available; Implementation not            Access control
                    until after 2005                                        analysis, insp
                                                                            annual reporti
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 14                                   and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 58                                   procedure  
Waste management    Construction (m3): industrial waste - 500               Waste minimiza
                    Operation (m3/yr): industrial waste - 500               programs in pl
                              hazardous waste - 5  
Socioeconomic       Construction:  50 peak/15 average                       None required 
conditions            subcontractor personnel  
                    Operation:  15 new workers  
  
  
a.  Reference location for impact analysis:  4 kilometers (2.5 miles) east of the Radioact
Complex. Potential impacts are described further in Section C-3.2.  
b.  Mitigative measures are described further in Section C-3.3. 



  
 

C-4.9 Projects Related to Infrastructure 

Figure. Project Data Sheet-Hazardous Waste Treatment, Storage, and Disposal Facilities Pro
 

C-4.9.1 INDUSTRIAL/COMMERCIAL LANDFILL EXPANSION 

PROJECT NAME:  Industrial/Commercial Landfill Expansion 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project is to provide c
solid waste disposal for the INEL for a 30-year landfill life by (a) disposing the waste i
with regulatory requirements, (b) monitoring for hazardous and radioactive contaminants in
closing and monitoring for the existing INEL sanitary landfill.  The Landfill Complex woul
Federal regulations 40 CFR Parts 257 and 258 as applicable, and the State of Idaho Departm
and Welfare regulations. 
PROJECT DESCRIPTION:  This project would extend the boundaries of the Central Facilities A
Complex to provide 91 additional hectares (225 acres) of land for INEL industrial solid wa
operations through the year 2025 as a minimum.  The complex would use the existing adminis
facilities.  The landfill complex extension would encompass activities and operations asso
solid waste disposal including recycling.  The facility would accommodate at least 48,000 
year (63,000 cubic yards per year) of waste. 
The Landfill Complex extension would provide a centralized area for the following function
      -   Landfill operations with disposal cells for nonradioactive, nonhazardous INEL in
          solid waste and asbestos 
           
      -   Waste minimization area including recycling and volume reduction operations 
           
      -   Ancillary operations functions including construction/maintenance of roads; litt
          utilities; cover and closure of completed landfill cells; drainage control; seed
          erosion control; and traffic control 
           
      -   Treatment and disposal of petroleum-contaminated media 
           
      -   Waste or recyclable collection/transportation to and from the landfill complex.
           
The previous project description was used for the analysis of potential consequences in Ch
Volume 2 of the SNF and INEL EIS where the project would be implemented under Alternatives
Plan), C (Minimum Treatment, Storage, and Disposal), and D (Maximum Treatment, Storage, an
The project data sheet at the end of this project summary supports the above project descr
The proposed project would be integral to an existing facility within a major facility are
Facilities Area).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of ne
major facility area.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.9.1-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, an Industrial/Commercial Landfill Expansion would not be 
landfill needs would continue with incremental assessments under the National Environmenta
is the current practice.  This option corresponds to Alternative A (No Action) evaluated i
existing solid waste disposal cells would continue to operate for this option.  Under the 
cells would fill to capacity during 1998, thus leaving the INEL without a waste disposal a
Transfer Station  -  Under this option, a waste transfer station would be constructed to c
prior to transport to an offsite landfill.  This option is not evaluated in this EIS.  An 
would continue to be operated for disposal of bulky waste items such as concrete and aspha
engineered metal buildings would be constructed to house the waste transfer operations and
and support facilities.  The transfer station would be designed to receive 48,600 cubic me
yards) of solid waste annually, of which 20 percent would be recycled or disposed of at th
landfill with the remainder to be consolidated for  
 



Table C-4.9.1-1.  Summary of potential environmental impacts of the Industrial/Commercial
Landfill Expansion Project under Alternative B. 
    Environmental             Potential impacta                              Potential mit
 attribute 
Geology and soil,   Disturb 112 acres of previously undisturbed             Prevent soil/w
acres disturbed     soil (no conflict with existing land use                previously dis
                    policies); disturb 168 acres of previously  
                    disturbed soil  
Water resources     None                                                    None required 
Wildlife and        For previously undisturbed soil: Loss of                Previously und
habitat             biodiversity and habitat productivity; animal           wetlands, aqua
                    displacement and mortality; potential for               critical habit
                    habitat fragmentation                                   reseed.  
                    For previously disturbed soil: Minimal short-           Previously dis
                    term impact on biodiversity, productivity, and          erosion; resee
                    animal displacement and mortality within  
                    major facility area   
Historic,           Unknown number of sites, located in an                  Conduct and re
archaeological, or  archaeologically sensitive area, known sites in         according to a
cultural resources  the vicinity                                            (Section C-3.3
Air resources       Radiological operational emissions - None               Unknown  
                    Nonradiological emissions - No increase in  
                    emissions over present operation  
Human health        No information                                          Unknown  
Transportation      Construction (onsite truck trips):  None                Use of approve
                    Operation (onsite truck trips per year):                and containers
                     Nonradiological - 1630                                 equipment oper
Waste management    None (no waste generated)                               None required 
Socioeconomic       Operation:  9 existing workers                          None required 
conditions 
  
  
a.  Potential impacts are described further in Section C-3.2.  
b.  Mitigative measures are described further in Section C-3.3. 
  
transport to a licensed offsite landfill operated by others.  This option would be subject
availability of an offsite landfill.  The 30-year cost for construction and operation of t
at $105 million. 
Municipal Landfill  -  Under this option, a municipal landfill would be provided instead o
landfill.  The environmental impacts of this option are bounded by the proposed project ev
This option would be similar to the proposed action for operations and extension of dispos
However, the landfill would be operated in compliance with additional regulatory requireme
"Criteria for Municipal Solid Waste Landfills").  The 30-year cost for construction and op
option is estimated at $180 million. 
Incineration  -  Under this option, a solid waste incinerator would be constructed at the 
not evaluated in this EIS.  This option was eliminated from further study because the volu
generated at the INEL is too low to efficiently operate an incinerator.  The volume of was
increased by transporting solid waste from the surrounding communities to the INEL, but in
waste would have potential environmental and liability issues because it contains hazardou
Shipment to Another DOE Site  -  Under this option, the INEL solid waste would be transpor
DOE site for disposal.  This option is not evaluated in this EIS.  This option was elimina
study because of the high cost of constructing a transfer station and transporting the was
 

C-4.9.2 GRAVEL PIT EXPANSIONS 

Figure. Project Data Sheet-Industrial/Commercial Landfill Expansion Project.  
PROJECT NAME:  Gravel Pit Expansions 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to exp
existing gravel borrow pit operations to provide gravel and fill material for existing and
construction activities at the INEL during the ten-year period of June 1995 to June 2005.
The pits provide sand, gravel, and aggregate for construction and maintenance, and the spr
provides borrow material consisting primarily of soil, silt, and sand for lining ponds and
as Radioactive Waste Management Complex Pad A and landfills. 



PROJECT DESCRIPTION:  This project would reopen and/or expand the use of natural resources
within several gravel pits and one borrow area on the INEL.  These natural resources consi
aggregate, and borrow (eolian and alluvial sediments).  Future operations would be conduct
"Infrastructure" and "Excavation" programs that would be managed by facility landlords, op
contractors, and waste management and environmental restoration organizations.  The follow
gravel pits and borrow area that are located on the INEL: 
      1. Test Area North gravel pit  -  This pit is located approximately 1.2 kilometers (
         north of the Test Area North Containment Test Facility.  The excavation has an ap
         area of 60 acres.  The pit would be expanded approximately 0.4 acres. 
          
      2. Lincoln Boulevard pit  -  This pit is located along Lincoln Boulevard approximate
         kilometers (8 miles) north of the Naval Reactors Facility.  The excavation at thi
         approximate area of 70 acres.  The pit would be expanded approximately 0.34 acres
          
      3. Naval Reactors Facility pit  -  There are three small pits in the Naval Reactors 
         #1 is located near the intersection of Lincoln Boulevard and Washington Boulevard
         located just south of the Naval Reactors Facility fence adjacent to the railroad 
         located approximately 0.4 kilometer (0.25 mile) west of Washington Boulevard.  Th
         excavations at these pits have a total approximate area of 5 acres.  No expansion
         Reactors Facility pits is proposed. 
          
      4. Test Reactor Area/Idaho Chemical Processing Plant pit  -  This pit is located nea
         intersection of Lincoln Boulevard and Monroe Street between the Test Reactor Area
         Idaho Chemical Processing Plant.  The excavation at this pit has an approximate a
         acres.  The pit would be expanded approximately 0.65 acres. 
          
      5. Central Facilities Area pit  -  This pit is located east of Lincoln Boulevard app
         kilometer (0.5 mile) north of the intersection with Portland Ave.  The excavation
         an area of less than 10 acres.  The pit would be expanded approximately 2.4 acres
          
      6. Boiling Water Reactor Experiment pit  -  This pit is located north of Adams Boule
         approximately 0.6 kilometer (0.4 mile) west of the intersection with Van Buren Bo
         excavation of this pit has an approximate area of 30 acres.  The pit would be exp
         approximately 3.7 acres. 
          
      7. Radioactive Waste Management Complex pit  -  This pit is located approximately 5 
         (3 miles) west of Radioactive Waste Management Complex on the T-12 road.  The exc
         of this pit has an approximate area of 30 acres.  The pit would be expanded appro
         acres. 
          
      8. Radioactive Waste Management Complex Spreading Area B  -  This spreading area is 
         approximately 5 kilometers (3 miles) south of Radioactive Waste Management Comple
         excavation has an approximate area of 200 acres.  The pit would be expanded appro
         120 acres. 
          
Under all alternatives, minor fugitive dust emissions would be produced during onsite load
gravel/borrow and transportation on unpaved roads.  Expansion of existing gravel pits or o
gravel/borrow area would not impact INEL wetlands, floodplains, surface water, or groundwa
stormwater discharge plan would be prepared for all active gravel/borrow pits.  DOE-ID has
Water Act Section 404 permit application for the continued removal of borrow material from
Spreading Area B.  These activities become subject to Section 404 permitting requirements 
as a result of regulations that modified the definition of discharge of dredged materials.
No known critical wildlife habitats are located on the INEL, but there are occasional migr
threatened species on the INEL.  An additional 40 acres at each gravel pit and 60 acres at
have been intensively surveyed for cultural resources.  The results of these cultural surv
review, and any questions or concerns after reviewing the results may be discussed with th
of resources from existing gravel pits under all alternatives within the surveyed area wou
significant cultural resources.  However, nine prehistoric resources were identified in Sp
Therefore, as recommended by the Idaho State Historic Preservation Office, a program of su
archaeological testing has been initiated to formally determine the National Register elig
resources and thereby assess the effects of borrow activities within Spreading Area B unde
Under all alternatives, excavation from gravel/borrow pits would be sloped in accordance w
Safety and Health Administration regulations.  Soil erosion and stormwater discharge would
identified in a stormwater discharge plan written to address a consolidated source of stor
for gravel/borrow users and for all active gravel/borrow pits. 



The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternative B (Ten-Ye
expanded under Alternative D (Maximum Treatment, Storage, and Disposal).  The project data
end of this project summary supports the above project description. 
The proposed project would involve new construction outside major facility areas.  (See Fi
assumed location and Section C-3.2 for a discussion of new construction outside major faci
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.9.2-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  This alternative (A) is evaluated because it represents baseline conditions 
potential impacts of the other alternatives are compared.  Under this alternative, infrast
projects would maintain schedule, cost, and staffing at current levels.  These operations 
approximately 158,000 cubic meters (207,000 cubic yards) gravel/borrow onsite. 
Ten-Year Plan  -  Under this alternative (B) and in support of SNF and INEL ER&WM activiti
infrastructure, and excavation projects would increase schedule, cost, and staffing above 
These operations would require approximately 392,000 cubic meters (513,000 cubic yards) gr
onsite through project life cycles. 
Minimum Treatment, Storage, and Disposal  -  Under this alternative (C) and in support of 
ER&WM activities, infrastructure and excavation projects would maintain schedule, cost, an
nearly current levels.  These operations would require approximately 296,000 cubic meters 
yards) gravel/borrow onsite through project life cycles. 
Maximum Treatment, Storage, and Disposal   -  Under this alternative (D) and in support of
nuclear fuel and ER&WM activities, infrastructure and excavation projects would require sc
modifications and an increase in cost and staffing levels above Alternatives A (No Action)
Plan), and C (Minimum Treatment, Storage, and Disposal).  These operations would require a
1,772,000 cubic meters (2,317,000 cubic yards) gravel/borrow onsite through project life c
necessitate the expansion of existing pits and the opening of a new borrow area.  The prep
water pollution prevention plan, and the determination of an air permitting action would b
gravel pit and borrow area before proposed actions commence. 
 
Table C-4.9.2-1.  Summary of potential environmental impacts of the Gravel Pit Expansion 
Project.  
    Environmental             Potential impacta                              Potential mit
 attribute 
Geology and soil,   Disturb 20.12 acres of previously undisturbed           Prevent soil/w
acres disturbed     soil; no conflict with existing land use policies  
Water resources     None                                                    None required 
Wildlife and        Loss of biodiversity and habitat productivity;          Avoid wetlands
habitat             animal displacement and mortality; potential            and critical h
                    for habitat fragmentation                               erosion; resee
Historic,           23 sites have been partially surveyed                   Complete and r
archaeological, or                                                          according to a
cultural resources                                                          (Section C-3.3
Air resources       Radiological operational emissions - None               None required 
                    Nonradiological emissions - No net increase  
                    in emission rate over current gravel pit  
                    operations  
Human health        Radiation exposures and cancer risk - None              None required 
                    Nonradiological effects - No emissions  
Transportation      Truck trips included in individual projects             Excavation and
                                                                            equipment oper
Waste management    None (no waste generated)                               None required 
Socioeconomic       Construction:  No additional workers                    None required 
conditions 
  
  
a.  Potential impacts are described further in Section C-3.2.  
b.  Mitigative measures are described further in Section C-3.3.  
  
Cease Use of Gravel/Borrow  -  This option would cease use of gravel/borrow resources on t
option was not evaluated in this EIS.  Maintenance of the INEL infrastructure and performa
environmental restoration and waste management activities require these resources, even un



alternative. 
Obtain Gravel/Borrow from an Offsite Commercial Source  -  Under this option, DOE would pu
import 3,800 cubic meters (5,000 cubic yards) or less of crushed gravel for roadbase mater
aggregate (screened), and gravel for plant mix from an outside source.  Over 5,000 cubic y
cost efficient to allow subcontractor access to INEL gravel and an onsite crusher. 
Identify New, Onsite Sources of Gravel/Borrow  -  This option would allow DOE to develop a
source.  Terreton Lake beds south of Test Area North are an example.  These lake beds are 
clayey silt, with lesser amounts of relatively pure clay and would suffice  as an alternat
B. 
 

C-4.9.3 CENTRAL FACILITIES AREA CLEAN LAUNDRY 

Figure. Project Data Sheet-Gravel Pit Expansion Project.  
  
 AND RESPIRATOR FACILITY 
PROJECT NAME:  Central Facilities Area Clean Laundry and Respirator Facility 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project would be to use
existing facility for a new use, continue use as intended, or to decontaminate and decommi
PROJECT DESCRIPTION:  This project would provide several alternatives for the existing Bui
CFA-617, Clean Laundry and Respirator Facility, located in the northeast part of the Centr
at the INEL.  Other than for No Action, the selection of an appropriate alternative for Bu
"proposed action."  This project would implement one of the following five alternative act
      1. Hazardous Waste Storage Facility 
      2. Quality Assurance Testing Facility 
      3. Radiological Development & Research Laboratory Facility 
      4. Decontaminate and decommission the Facility 
      5. Resume operation of the Clean Laundry and Respirator Facility. 
The Clean Laundry and Respirator Facility is a one-story, cement block building built in 1
1,067 square meters (11,494 square feet).  Seven functional areas are within this area: 
      1. Respirator processing 
          2. Hot laundry processing 
      3. Special hot laundry monitoring 
      4. Health Physics office and monitoring area 
      5. Cold laundry processing 
      6. Office, lunch room, and rest rooms 
      7. Mechanical system room. 
A parking lot is on the west side of the building, with three loading docks on the east an
facility is presently not operating and is in an interim shutdown condition per a National
Policy Act categorical exclusion. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Facilities Area).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.9.3-1.  This table is complemented by information on environme
Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues are 
C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the Central Facilities Area Clean Laundry and Respirator 
be reused.  This option corresponds to Alternatives A (No Action) and C (Minimum Treatment
Disposal) evaluated in this EIS.  This option would involve continued surveillance and mai
existing facility under a National Environmental Policy Act categorical exclusion status. 
Environmental Policy Act categorical exclusion was not written to support such a long-term
Build Treatment, Storage, and Disposal Facility  -  Under this option, the facility would 
(except possibly on an interim basis) for use as a Hazardous Waste Storage Facility if the
Treatment and Storage and Disposal Facility were to be built.  This option corresponds wit
(Maximum Treatment, Storage, and Disposal) evaluated in this EIS. 
 
Table C-4.9.3-1.  Summary of potential environmental impacts of the Central Facilities Are



Clean Laundry and Respirator Facility Project under Alternative B. 
    Environmental            Potential impacta,b                            Potential miti
 attribute 
Geology and soil,  None (no disturbed soil)                                Project would b
acres disturbed 
Water resources    Depends on option selected                              Storm Water Pol
                                                                           in place at INE
Wildlife and       None                                                    Project would b
habitat 
Historic,          None                                                    Project would b
archaeological, or  
cultural resources 
Air resources      Radiological operational emissions                      Measures depend
                    None                                                   emissions; may 
                   Nonradiological emissions                               filtration, sta
                    None  
Human health       No information                                          TBD  
Transportation     Construction (onsite truck trips):                      Use of approved
                    Nonradiological - 11                                   containers, qua
                   Operation onsite truck trips per year):                 operators, and 
                    Nonradiological - 3                                    procedure  
Waste management   Construction (m3):  industrial waste - 400              Waste minimizat
                             low-level waste -                             programs in pla
                             (depends  
                               on option)  
                   Operation (m3/yr):  industrial waste - 100  
Socioeconomic      Operation:  No additional workers                       None required 
conditions 
  
  
a.  Definition of acronyms:  TBD - to be determined.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
  
 

C-4.10 PROJECTS RELATED TO TECHNOLOGY DEVELOPMENT 

Figure. Project Data Sheet-Central Facilities Area Clean Laundry and Respirator Facility P
 

C-4.10.1 CALCINE TRANSFER PROJECT (BIN SET #1) 

PROJECT NAME:  Calcine Transfer Project (Bin Set #1) 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project is to provide f
and equipment for the safe retrieval and transport of high-level waste calcine from the ex
Set #1 to a fully qualified storage facility. 
PROJECT DESCRIPTION:  Retrieval of calcine from Bin Set #1 is necessary to comply with an 
Federal Court Order, Federal laws, and DOE orders governing the handling, storage, and dis
level waste.  The retrieval of calcine from Bin Set #1 and transport to a fully qualified 
the following tasks.  The top of the vault chamber would be accessed by removing the suppo
backfilled soil, and equipment housed above the vault.  The vault roof would be thickened 
reinforced concrete slab for shielding and increased support capacity.  A containment stru
placed over the vault.  A pneumatic transport line and support facilities at the receiving
constructed concurrently.  Within the containment structure, penetrations would be made th
roof and access risers would be remotely attached at appropriate locations to the enclosed
tested.  The bins would then be penetrated through the riser, and retrieval devices would 
riser to remove the 8,000 cubic feet of calcine.  The components would be designed to be p
compatible with all bin sets at the Idaho Chemical Processing Plant as these calcine solid
and treated as part of the Idaho Chemical Processing Plant High-Level Waste Calcine Immobi
Program. 
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y



D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located within a major facility area (the Idaho Chemical Pro
(See Figure C-1-1 for location and Section C-3.2 for a discussion of projects within an ex
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.10.1-1.  This table is complemented by information on environm
in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues a
Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the technology to transfer calcine from older bin sets wo
demonstrated.  This option corresponds to Alternatives A (No Action) and C (Minimum Treatm
and Disposal) evaluated in this EIS. 
 
Table C-4.10.1-1.  Summary of potential environmental impacts of the Calcine Transfer Proj
(Bin Set # 1) under Alternative B. 
   Environmental               Potential impacta,b                          Potential miti
   attribute 
Geology and soil,  Disturb 0.5 acre of previously disturbed soil           Project would b
disturbed area                                                             facility area; 
                                                                           soil  
Water resources    Construction/operation: water use minimal               Storm Water Pol
                   Effluent:  construction water                           Plan in place a
Wildlife and       Minimal short-term impact on biodiversity,              Previously dist
habitat            productivity, and animal displacement and               soil erosion; r
                   mortality within major facility area  
                       
Historic,          No sites identified                                     None required 
archaeological, or  
cultural resources 
Air resources      Radiological operational emissions                      Facility design
                    1.0 y 10-4% of NESHAP dose limit                       inspection and 
                   Toxic Air Pollutants (TAPs)                             reporting  
                    None  
                   Prevention of Significant Deterioration (PSD)  
                    None  
                     
Human health       Radiation exposures and cancer risk                     Access control,
                   Maximally exposed individual:                           safety analysis
                    1.0 x 10-5 mrem/yr                                     surveillance, a
                    5 y 10-12 latent cancer fatalities/yr                  requirements; m
                   80-km (50-mile) population:                             construction  
                     Year 2000: 8.4 x 10-5 person rem/yr  
                       4.2 y 10-8 latent cancer fatalities/yr  
                     Year 2010: 9.3 x 10-5 person rem/yr  
                       4.6 y 10-8 latent cancer fatalities/yr  
                   Nonradiological effects - No emissions  
Transportation     Construction (onsite truck trips):                      Use of approved
                    Nonradiological - 3                                    and containers,
                   Operation (onsite truck trips per year):  None          operators, and 
                                                                           manifesting pro
Waste management   Construction (m3): industrial waste - 100               Waste minimizat
                                                                           programs in pla
Socioeconomic      Construction:  15 subcontractor personnel               None required 
conditions         Operation:  No additional workers  
  
  
a.  Definition of acronyms:  ECA - environmentally controlled area; NESHAP - National Emis
Hazardous Air Pollutants.  
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
 

C-4.10.2 PLASMA HEARTH PROCESS PROJECT



Figure. Project Data Sheet-Calcine Transfer Project.  
PROJECT NAME:  Plasma Hearth Process Project 
GENERAL PROJECT OBJECTIVE:  The general objective of this proposed project is to demonstra
full-scale Plasma Hearth Process on actual mixed low-level waste that is difficult to trea
thermal technologies. 
PROJECT DESCRIPTION:  The Plasma Hearth Process is a high-temperature thermal treatment pr
using a plasma arc torch in a refractory-lined chamber that destroys organics and stabiliz
nonleaching, vitrified waste form.  Plasma arc technology is used commercially, primarily 
high purity alloys.  This project would involve the adaptation of that existing, commercia
technology.  The key elements of this technology are (a) extremely high temperature operat
completely destroys organics while stabilizing inorganics; (b) the ability to accept a ver
types without pretreatment; (c) the ability to treat waste without removing it from the co
generation of separate slag and metallic phases, allowing segregation and possible reuse o
(e) the preference of many radionuclides (especially the actinides) and toxic heavy metals
stable slag phase. 
The term "plasma" refers to a highly ionized gas.  The type of plasma that would be consid
application is known as a direct-current arc-generated plasma.  This type of plasma would 
plasma "torch."  Basically, the torch uses a flowing gas to stabilize an electrical discha
electrodes.  One or both of these electrodes is contained within the torch.  For treatment
second electrode is usually the material being processed.  Energy is dissipated in the for
the electrical current flows through the gas.  Through resistance heating (Joule heating),
high-temperature gas as well as directly heating the work piece. 
The plasma hearth process system would consist of the following functional units:  a feed 
plasma chamber, a secondary combustion chamber, an offgas treatment system, and a slag rem
Waste would be fed to the primary chamber where heat from the plasma torch would be used t
variety of chemical and physical changes.  Organic compounds in the waste would be decompo
volatilized, pyrolized, and/or oxidized.  The remaining inorganic material in the waste wo
high temperature where it would melt and separate into molten slag and metal phases.  Acti
heavy metals would migrate to the slag phase; cooling and solidification of this material 
final waste form. 
Offgas from the primary process chamber would be transported to a secondary chamber where 
temperature, excess oxygen, turbulence, and delay time of the offgas in the secondary cham
99.99 percent destruction and removal efficiency of any remaining organic compounds.  The 
then be cooled by use of an evaporative cooler before entry into the system baghouse and h
particulate air filters where particulates would be filtered from the offgas at an efficie
filter.   
The Plasma Hearth Process technology is chiefly applicable to solid or sludge wastes where
byproduct is required for disposal.  The application for which the Plasma Hearth Process i
developed is both solid mixed low-level waste and transuranic waste. 
The Transient Reactor Test reactor building (Building 720) is a metal-sided, steel-framed 
features two high bay sections (north and south) and two low bay sections (east and west).
Hearth Process field-scale unit (that is, plasma furnace system, offgas system, and suppor
be sized and configured for installation in the south high bay area (70 feet wide by 114 f
high) of the building and would tie into the reactor offgas system at a location not yet d
unit experiments would be conducted as nonreactor experiments in the Transient Reactor Tes
The above project description was used for the analysis of potential consequences in Chapt
of the SNF and INEL EIS where the project would be implemented under Alternatives B (Ten-Y
D (Maximum Treatment, Storage, and Disposal).  The project data sheet at the end of this p
supports the above project description. 
The proposed project would be located in an existing facility within a major facility area
Laboratory-West).  (See Figure C-1-1 for location and Section C-3.2 for a discussion of pr
existing facility.) 
Information regarding the environment affected by this project is covered by other section
summarized and referenced in Section C-3.1.  The potential environmental effects associate
are summarized in Table C-4.10.2-1.  This table is complemented by information on environm
in Section C-3.2 and on mitigation of impacts in Section C-3.3.  Other applicable issues a
Section C-3.4. 
PROJECT-SPECIFIC OPTIONS: 
No Action  -  Under this option, the Plasma Hearth Process would not be developed.  This o
to Alternatives A (No Action) and C (Minimum Treatment, Storage, and Disposal) evaluated i
 
Table C-4.10.2-1.  Summary of potential environmental impacts of the Plasma Hearth Process
Project under Alternatives B and D. 
    Environmental             Potential impacta,b                            Potential mit
 attribute 



Geology and soil,   None expected                                           Project would 
acres disturbed                                                             facility  
Water resources     Construction:  30,000 liters                            Storm Water Po
                    Operation:  70,855 liters/year                          in place at IN
Wildlife and        None                                                    Project would 
habitat                                                                     facility  
Historic,           None                                                    Project would 
archaeological, or                                                          facility  
cultural resources 
Air resources       Radiological operational emissions                      Facility desig
                    5.7 y 10-6% of NESHAP dose limit                        criteria, safe
                    Toxic Air Pollutants (TAPs)                             surveillance, 
                    0.62% of significance level for combined TAPs  
                    Prevention of Significant Deterioration (PSD)  
                    0.01% 24-hr SO2 - Class I, Craters of the Moon  
                    Wilderness Area  
Human health        Radiation exposures and cancer risk                     Access control
                    Maximally exposed individual:                           analysis, insp
                     5.7 y 10-7 mrem/yr                                     annual reporti
                     2.8 y 10-13 latent cancer fatalities/yr  
                    80-km (50-mile) population:  
                     Year 2000: 7.5 y 10-6 person-rem/yr  
                        4.0 y 10-8 latent cancer fatalities/yr  
                     Year 2010: Not operational  
                    Nonradiological effects  
                     Negligible impact on health effects  
                     expected  
Transportation      Construction (onsite truck trips):                      Use of approve
                     Nonradiological - 0.5                                  and containers
                    Operation (onsite truck trips per year):                operators, and
                     Nonradiological - 1.4                                  procedure  
                     Radiological - 37.6  
Waste management    Construction (m3): industrial waste - 20                Waste minimiza
                    Operation (m3/yr): low-level waste - 23                 programs in pl
                              industrial waste - 50  
Socioeconomic       Construction:  5 to 10 subcontractor personnel          None required 
conditions            for 3 months  
                    Operation:  6  subcontractor personnel  
  
  
a.  Definition of acronyms:  NESHAP - National Emission Standards for Hazardous Air Pollut
b.  Potential impacts are described further in Section C-3.2.  
c.  Mitigative measures are described further in Section C-3.3. 
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APPENDIX D ACRONYMS AND ABBREVIATIONS 

       ACRONYMS AND ABBREVIATIONS 
                    A 
A1W          Large Ship Reactor Prototype 
AAC          acceptable air concentration 
AACC         acceptable air concentration of 
             carcinogens 
AAQS         Idaho Ambient Air Quality 
             Standards 
ACGIH        American Conference of 
             Government Industrial 
             Hygienists 
AE           architectural engineering 
AEA          Atomic Energy Act of 1954 
AIRFA        American Indian Religious 
             Freedom Act 
ALARA        as low as reasonably 
             achievable 
ANL-W        Argonne National Laboratory- 
             West 
ANSI         American National Standards 
             Institute 
APCE         air pollution control equipment 
App.         Appendix 
APS          atmospheric protection system 
ARA          Auxiliary Reactor Area 
ARAR         applicable or relevant 
             appropriate requirement 
ARMF         Advanced Reactivity 
             Measurement Facility 
ARN          Asbestos Removal Notification 
ARPA         Archeological Resources 
             Protection Act 
ARVFS        Army Reentry Vehicle Entry 
             Facility Site 
ASB          Air Support Building 
ASWS         air support weather shield 
ATR          Advanced Test Reactor 
                    B 
BA           Bachelor of Arts Degree 
BACT         best available control 
             technology 
BEIR V       Biologic Effects of ionizing 
             Radiation (NAS-NRC 
             committee) 
BLEVE        boiling liquid-expanding vapor 
             explosion 
BLM          U.S. Bureau of Land 
             Management 
BORAX        Boiling Water Reactor 
             Experiment 
BS           Bachelor of Science Degree 
                    C 
CAA          Clean Air Act 
CEQ          Council on Environmental 
             Quality 
CERCLA       Comprehensive Environmental 
             Response, Compensation, and 
             Liability Act 
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CPA          Central Facilities Area 
CFC          chlorofluorocarbons 
CFR          Code of Federal Regulations 
CPRMF        Coupled Fast Reactivity 
             Measurement Facility 
CH-TRU       contact-handled transuranic 
             waste 
CHP          certified health physicist 
Ci           curies 
cm           centimeters 
COCA         Consent Order and Compliance 
             Agreement 
COE          Corps of Engineers 
CPP          Chemical Processing Plant 
CTF          Core Test Facility 
CWA          Clean Water Act 
                    D 
D&D          decontamination and 
             decommissioning 
dBA          decibel A-weighted 
DBA          design basis accident 
DCG          Derived Concentration Guide 
DEIS         Draft Environmental Impact 
             Statement 
DEQ          Division of Environmental 
             Quality (State of Idaho) 
DOE          U.S. Department of Energy 
DOE-CH       U.S. Department of Energy- 
             Chicago Operations Office 
DOE-Chicago  U.S. Department of Energy- 
             Chicago Operations Office 
DOE-ID       U.S. Department of Energy- 
             Idaho Operations Office 
DOI          U.s. Department of the 
             Interior 
DOT          U.S. Department of 
             Transportation 
DRCT         Dry Rod Consolidation 
             Technology 
DVF          Drum Venting Facility 
                    E 
EA           environmental assessment 
EBR-I        Experimental Breeder Reactor 
EBR-II       Experimental Breeder Reactor 
             II 
ECF          Expended Core Facility 
EDE          effective dose equivalent 
EDF          Engineering Design File 
EIS          Environmental Impact 
             Statement 
EM           Environmental Restoration and 
             Waste Management (DOE 
             Headquarters) 
EMT          emergency medical technician 
EO           Executive Order (U.S. 
             president) 
EP           environmental program 
EPA          Environmental Protection 
             Agency 
ER&WM        Environmental Restoration and 
             Waste Management 
ERPG         Emergency Response Planning 
             Guide 
ERPG3        Emergency Response Planning 
             Guide Level 3 



ES           executive summary 
ESF          engineered-safety features 
exp.         exposure 
                    F 
FAST         Fluorinel Dissolution Process 
             and Fuel Storage 
FDM          frequency division multiplex 
FDM          Fugitive Dust Model 
FDP          fluorinel dissolution process 
FECF         Fuel Element Cutting Facility 
FEIS         Final Environmental Impact 
             Statement 
FFA/CO       Federal Facility Agreement and 
             Consent Order 
FFC Act      Federal Facility Compliance 
             Act 
FMC          Food, Machinery, and 
             Chemical Corporation 
FONSI        finding of no significant impact 
FPR          fuel processing restoration 
FR           Federal Register 
FSA          Fuel Storage Area 
FSV          Fort St. Vrain 
FTE          full-time employee 
FWHA         Federal Highway 
             Administration 
FWS          U.S. Fish and Wildlife Service 
FY           fiscal year 
                   GH 
GPP          General Plant Project 
GTCC         greater-than-Class-C (waste) 
haz.         hazardous 
HEPA         high-efficiency particulate air 
             (filter) 
HFEF         Hot Fuel Examination Facility 
HLLW         high-level liquid waste 
HLW          high-level waste 
HPIL         Health Physics Instrument 
             Laboratory 
HTRE-3       Heat Transfer Reactor 
             Experiment No. 3 
HW           hazardous waste 
HWMA         Hazardous Waste Management 
             Act 
HWSF         Hazardous Waste Storage 
             Facility 
                  I 
IAEA         International Atomic Energy 
             Agency 
IAG          Interagency Agreement  
IAQB         Idaho Air Quality Bureau (now 
             known as Division of 
             Environmental Quality) 
IBO          Idaho Branch Office (of 
             Pittsburgh Naval Reactors) 
IC           industrial/commercial waste 
ICPP         Idaho Chemical Processing 
             Plant 
ICRP         International Commission on 
             Radiation Protection 
IDE          Idaho Department of Education 
IDHW         Idaho Department of Health 
             and Welfare 
IDLH         immediate danger to life or 
             health 



IDO          Department of Energy-Idaho 
             Operations Office reports 
IDWR         Idaho Department of Water 
             Resources 
IET          Initial Engine Test 
IFSF         Irradiated Fuel Storage Facility 
ILTSF        Intermediate-Level Transuranic 
             Storage Facility 
ind.         industrial 
INEL         Idaho National Engineering 
             Laboratory 
INPS         Idaho Natural Plant Society 
IPC          Idaho Power Company 
IRC          INEL Research Center 
ISC2         Industrial Source Complex 2 
ISDE         Idaho State Department of 
             Employment 
ISU          Idaho State University 
IWPF         Idaho Waste Processing 
             Facility 
                   JKL 
JD           Juris Doctor (Doctor of Law) 
K            one thousand 
kl           kiloliters 
km           kilometers 
kV           kilovolt 
l            liters 
LDR          land disposal restrictions 
LLW          low-level waste 
                    M 
ug           micrograms 
m            meters 
m^3          cubic meters 
MA           Master of Arts Degree 
MACT         maximum achievable control 
             technology 
MCL          maximum containment level 
MCW          maximally exposed co-located 
             worker 
MEI          maximally exposed individual 
mil.         millions 
MLLW         mixed low-level waste 
MLLWTF       Mixed Low-Level Waste 
             Treatment Facility 
MPA          Master's Degree in Public 
             Affairs 
mrem         millirem 
MRW          mixed radioactive waste 
MS           Master of Science Degree 
MTHM         metric tons of heavy metal 
MTR          Materials Test Reactor 
MW           mixed waste 
MWh          megawatt hours 
                    N 
NA, N/A      not applicable 
NAAQS        National Ambient Air Quality 
             Standards 
NAGPRA       Native American Graves 
             Protection and Repatriation Act 
NAS          National Association of 
             Science 
NCR          notification of change report 
NCRP         National Council on Radiation 
             Protection 
NDE/NDA      nondestructive examination/ 



             nondestructive analysis 
NEC          National Electrical Code/ 
             Nuclear Energy Center 
NEPA         National Environmental Policy 
             Act of 1969 
NESHAP       National Emission Standard for 
             Hazardous Air Pollutants 
NHPA         National Historic Preservation 
             Act 
NIOSH        National Institute for 
             Occupational Safety and Health 
NOA          notice of availability 
NOAA         National Oceanic and 
             Atmospheric Association 
NODA         Naval Ordnance Disposal Area 
NOI          Notice of Intent 
NON          Notice of Noncompliance 
NOO          Notice of Opportunity 
NPDES        National Pollutant Discharge 
             Elimination Systems 
NPL          National Priority List 
NPR          New Production Reactor 
NPRD         New Production Reactor 
             Department 
NPS          National Park Service 
NRC          U.S. Nuclear Regulatory 
             Commission 
NRF          Naval Reactors Facility 
NSC          National Security Council 
NTIS         National Technical Information 
             Service 
NUREG        Nuclear Regulatory Guide 
NWCF         New Waste Calcining Facility 
NWPA         Nuclear Waste Policy Act of 
             1982 
NYSERDA      New York State Energy 
             Research and Development 
             Authority 
                   op 
OCRWM        Office of Civilian Radioactive 
             Waste Management 
OIP          operating internal pressure 
ops.         operations 
ORR          Oak Ridge Reservation 
OSHA         Occupational Safety and Health 
             Administration 
PBF          Power Burst Facility 
PCB          polychlorinated biphenyl 
pCi          picocuries 
PEIS         programmatic environmental 
             impact statement 
PEW          process equipment waste 
PhD          a doctoral degree 
PMF          probable maximum flood 
PNL          Pacific Northwest Laboratory 
PREPP        Process Experimental Pilot 
             Plant 
PSAWT        private sector alpha low-level 
             waste treatment 
PSD          prevention of serious 
             deterioration 
PSD          plant safety document 
PTC          permit to construct 
PTI          Protection Technology Idaho 
PTO         permit to operate 



                   QR 
R&D          research and development 
RCRA         Resource Conservation and 
             Recovery Act 
RESL         Radiological and 
             Environmental Sciences 
             Laboratory 
RFP          Request for Proposal 
RI/FS        Remedial Investigation/ 
             Feasibility Study 
RLWTF        Radioactive Liquid Waste 
             Treatment Facility 
RMWSF        Radioactive Mixed Waste 
             Storage Facility 
ROD          Record of Decision 
ROI          region of influence 
RSAC-5       Radiological Safety Analysis 
             Computer Program 
RSWF         Radioactive Scrap and Waste 
             Facility 
RW           radioactive waste 
RWMC         Radioactive Waste 
             Management Complex 
              
RWMIS        Radioactive Waste 
             Management Information 
             System 
                    S 
S1W          Submarine Thermal Reactor 
S5G          Submarine Reactor 
SAA          Satellite Accumulation Area 
             (process waste) 
SAIC         Science Applications 
             International Corporation 
SAR          Safety Assessment Report 
SARA         Superfund Amendments and 
             Reauthorization Act 
scfm        standard cubic feet per minute 
SDA          Subsurface Disposal Area 
SDWA         Safe Drinking Water Act 
SF           support facilities 
SL-1         Stationary Low-Power Reactor 
             No. 1 
SMC          Specific Manufacturing 
             Complex 
SNF          spent nuclear fuel 
SNF and      Department of Energy 
INEL EIS     Programmatic Spent Nuclear 
             Fuel Management and Idaho 
             National Engineering 
             Laboratory Environmental 
             Restoration and Waste 
             Management Programs 
             Environmental Impact 
             Statement 
SPERT        Special Power Excursion 
             Reactor Test     
SPF          Sodium Process Facility 
spp.         species 
SSC          species of special concern 
             (State of Idaho) 
SWEPP        Solid Waste Examination Pilot 
             Plant 
SWMU         solid waste management unit 
                    T 



TAN          Test Area North 
TBD          to be determined 
TCE          tetrachloroethylene 
TCLP         toxicity characterization 
             leeching procedure 
TEDE         total effective dose equivalent 
THEF         Thermal Hydraulic Experiment 
             Facility 
TLD          thermoluminescent dosimeters 
TLV-TWA      threshold limit valve/time 
             weighted average 
TMI          Three-Mile Island 
TPSP         TAN (Test Area North) Pool 
             Stabilization Project 
TRA          Test Reactor Area 
TRANSAX      transportation accident exercise 
TRD          Technical Resource Document 
TRU          transuranic waste 
TRUPACT      transuranic packaging container 
TSA          Technical Support Annex 
TSA          Transuranic Storage Area 
TSCA        Toxic Substances Control Act 
TSD          Treatment, Storage, or 
             Disposal (Facility) 
TSD          Technical Support Document 
TSF          Technical Support Facility 
                    U 
UCRL         University of California 
             Research Laboratory 
UCW          utility cooling water 
USBC         U.S. Bureau of the Census 
USC          United States Code 
USGS         U.S. Geological Survey 
UTM          Universal Transverse Mercator 
                   vw 
VOC          volatile organic compound 
VVE          vapor vacuum extraction 
WAG          Waste Area Group 
WCC          Warning Communication 
             Center 
WCF          Waste Calcining Facility 
WEC          Westinghouse Electric 
             Corporation 
WEDF         Waste Engineering 
             Development Facility 
WERF         Waste Experimental Reduction 
             Facility 
WHF          Waste Handling Facility 
WIF          Waste Immobilization Facility 
WINCO        Westinghouse Idaho Nuclear 
             Company 
WIPP         Waste Isolation Pilot Plant 
WM           waste management 
WMO          Waste Management Office 
WMO          World Meteorological 
             Organization 
WNYNSC       Western New York Nuclear 
             Service Center 
WRRTF        Water Reactor Research Test 
             Facility 
WTD          waste technology development 
WVDP         West Valley Demonstration 
             Project 
WWSB         Waste Experimental Reduction 
             Facility Waste Storage 
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                   XVZ 
ZPPR         Zero Power Physics Reactor 
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APPENDIX E 

                                        GLOSSARY 
Terms in this glossary are defined based on the context in which they are used in this EIS
100-year flood  A flood event of such magnitude it occurs, on average, every 100 years (eq
a 1 percent probability of occurring in any given year). 
500-year flood  A flood event of such magnitude it occurs, on average, every 500 years (eq
a 0.2 percent probability of occurring in any given year). 
absorbed dose  The energy imparted by ionizing radiation per unit mass of irradiated mater
The unit of absorbed dose is the rad. 
accelerator produced radioactive material  Radioactive material that was produced in a cha
particle accelerator. 
acceptable ambient concentration for a carcinogen (AACC)  Ambient air quality standards 
based on the probability of developing excess cancers over a 70-year lifetime exposure to 
microgram per cubic meter (1ug/m^3) of a given carcinogen and expressed in terms of a scre
emission level or an acceptable ambient concentration for a carcinogenic toxic air polluta
acceptable ambient concentration for a noncarcinogen (AAC)  Ambient air quality standards
based on occupational exposure limits for airborne toxic chemicals expressed in terms of a
emission level or an acceptable ambient concentration for a noncarcinogenic toxic air poll
accident  An unplanned sequence of events that results in undesirable consequences. 
actinide  Any of a series of chemically similar, mostly synthetic, radioactive elements wi
numbers ranging from actinium-89 through lawrencium-103. 
acute exposure  The absorption of a relatively large amount of hazardous material (or inta
hazardous material) over a short period of time. 
adsorption  The attraction and adhesion of ions or molecules in a gaseous or aqueous state
solid surface. 
air pollutant  Any substance including, but not limited to, dust, fumes, gas, mist, odor, 
vapor, pollen, soot, carbon, or particulate matter that is regulated. 
air quality  The specific measurement in the ambient air of a particular air pollutant at 
time. 
air quality criteria  The varying amounts of pollution and lengths of exposure at which sp
adverse effects to health and welfare take place. 
air quality standard  The prescribed level of a pollutant in the outside air that cannot b
during a specified time in a specified geographical area. Established by both Federal and 
governments. 
alluvium  Sedimentary material deposited by flowing water, as in a river bed or delta. 
alpha-emitter  A radioactive substance that decays by releasing an alpha particle. 
alpha low-level waste  Waste that was previously classified as transuranic waste but has a
transuranic concentration lower than the currently established limit for transuranic waste
level waste requires additional controls and special handling. This waste stream cannot be
for onsite disposal under the current waste acceptance criteria; therefore, it is special-
alpha-particle  A positively charged particle ejected spontaneously from the nuclei of som
radioactive elements. It is identical to a helium nucleus that has a mass number of 4 and 
electrostatic charge of +2. 
ambient air That portion of the atmosphere outside of buildings to which the general publi
access. 
applicable or relevant and appropriate requirements (ARARs)  Requirements, including 
cleanup standards, standards of control, and other substantive environmental protection re
and criteria for hazardous substances as specified under Federal and State law and regulat
must be met when complying with the Comprehensive Environmental Response, Compensation, an
Liability Act of 1980 (CERCLA). 
aquifer  A body of rock or sediment sufficiently permeable to conduct groundwater and to y
significant quantities of water to wells and springs. 
as low as reasonably achievable (ALARA)  A process by which a graded approach is applied t
maintaining dose levels to workers and the public and releases of radioactive materials to
environment as low as reasonably achievable. 
attainment area  Any area which is designated, pursuant to 42 U.S.C. Section 7407(d) of th
Clean Air Act, as having ambient concentrations equal to or less than national primary or 
ambient air quality standards for a particular air pollutant or air pollutants. 
atomic number The number of positively charged protons in the nucleus of an atom and the 
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number of electrons on an electrically neutral atom. 
background level  The value assigned to the quantity of particulate or gaseous material in
air which originates from natural sources uninfluenced by the activity of man. 
background radiation  Radiation from cosmic sources, naturally occurring radioactive mater
including radon (except as a decay product of source or special nuclear material), and glo
it exists in the environment from the testing of nuclear explosive devices. 
basalt  A general term for dark-colored, fine-grained igneous rock. Commonly extrusive and
composed primarily of calcic plagioclase and pyroxene minerals. 
baseline  For purposes of this EIS, the conditions projected to exist in June 1995, the sc
date for the Record of Decision, against which the environmental consequences of the vario
alternatives are evaluated. 
below regulatory concern  A definable amount of low-level waste that is sufficiently small
can be deregulated with minimal risk to the public. 
best available control technology (BACT)  An emission standard (including fuel cleaning or
treatment or innovative fuel combination techniques) for control of such contaminants. BAC
be determined on a case-by-case basis, taking into account energy, environmental and econo
impacts, and other costs, and shall be at least as stringent as any applicable Sections of
60 and 40 CFR Part 61. If an emissions standard is infeasible, a design, equipment, work p
operational standard, or combination thereof, may be prescribed as BACT. 
beta-emitter  A radioactive substance that decays by releasing a beta particle. 
beta-particle  A charged particle emitted from a nucleus during radioactive decay, with a 
equal to 1/1837 that of a proton. A negatively charged beta particle is identical to an el
positively charged beta particle is called a positron. 
beyond design basis accidents  Accidents of the same type as a distinct design basis accid
(fire, earthquake, and so forth) but defined by parameters that exceed in severity the par
defined for the distinct design basis accident. 
bound  To estimate or describe an upper limit on a potential environmental consequence whe
uncertainty exists. 
bounding  That which represents the maximum reasonably foreseeable event or impact. All ot
reasonably foreseeable events or impacts would have fewer and/or less severe environmental
consequences. 
breeder reactor A type of nuclear reactor that creates more fissionable fuel than it uses.
buffer zone  An area designed to separate. Specifically, the portion of a disposal site th
controlled by the licensee and that lies under and between the disposal units and the boun
site. 
by-product material  (a) Any radioactive material (except special nuclear material) yielde
made radioactive by, exposure to the radiation incident to the process of producing or uti
nuclear material, and (b)the tailings or wastes produced by the extraction or concentratio
or thorium from any ore processed primarily for its source material content [Atomic Energy
11(e)]. By-product material is exempt from regulation under the Resource Conservation and
Recovery Act. 
calcination  The process of converting high-level waste to unconsolidated granules or powd
called calcining). 
calcine  The materials produced by calcination. 
canning  The process of placing spent nuclear fuel in canisters to retard corrosion, conta
radioactive releases, or control geometry. 
certification plan  See waste certification plan. 
certified waste  Waste that has been confirmed to comply with the waste acceptance criteri
treatment, storage, or disposal facility for which it is intended under an approved waste 
program. 
certifying authority or official  An organization or person outside the waste generator li
organization who is responsible for certifying that the waste being sent to a treatment, s
disposal facility meets the requirements of the receiving facility's waste acceptance crit
characterization  The determination of waste composition and properties, whether by review
process knowledge, nondestructive examination or assay, or sampling and analysis, generall
the purpose of determining appropriate storage, treatment, handling, transportation, and d
requirements. 
chronic exposure The absorption of hazardous material (or intake of hazardous materials) o
long period of time (for example, over a lifetime). 
cladding  The outer jacket of fuel elements and targets usually made of aluminum, stainles
or zirconium-aluminum alloy, used to prevent fuel corrosion and retain fission products du
operation, or to prevent releases into the environment during storage. 
Class I area  Under the Clean Air Act, any Federal land that is classified or reclassified
The designation applies to pristine areas, such as national parks and wilderness areas, wh
substantial growth is effectively precluded in order to avoid any degradation of the air q



clean waste  Waste products that are neither radioactive nor hazardous but require appropr
disposal in a solid waste landfill. 
closure  Deactivation, stabilization, and surveillance of a waste management unit, landfil
facility. Closure often refers to the process under the Resource Conservation and Recovery
involving the preparation and signing of a Closure Plan. 
cold nuclear fuel  Nuclear reactor fuel which has not been exposed to a neutron flux in a 
reactor. 
collective dose  The sum of the individual doses received in a given period of time by a s
population from exposure to a specified source of radiation. The units of collective dose 
rem. 
co-located workers  Workers in a fixed population outside the day-to-day process safety 
management controls of a given facility area. In practice, this fixed population is normal
workers at an independent facility area located some distance from the reference facility 
commercial waste management facility A facility located off DOE-controlled property that i
not managed by DOE to which DOE sends waste for treatment, storage, and/or disposal. 
committed dose equivalent (H50)  The dose equivalent to organs or tissues of reference tha
be received from an intake of radioactive material by an individual during the 50-year per
following the intake. The International Commission on Radiological Protection defines this
committed equivalent dose. 
committed effective dose  See committed effective dose equivalent. 
committed effective dose equivalent (HE,50)  The sum of the products of the weighting fact
applicable to each of the body organs or tissues that are irradiated and the committed dos
to these organs or tissues. The International Commission on Radiological Protection define
the committed effective dose. 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA)  A Federal law (also known as "Superfund") that provides a comprehensive framewor
to deal with past or abandoned hazardous materials. The Comprehensive Environmental Respon
Compensation, and Liability Act of 1980 (CERCLA) provides for liability, compensation, cle
and emergency response for hazardous substances released into the environment that could e
public health, welfare, or the environment, as well as the cleanup of inactive hazardous w
sites. CERCLA has jurisdiction over any release or threatened release of any "hazardous su
to the environment. Under CERCLA, the definition of "hazardous" is much broader than under
Resource Conservation and Recovery Act, and the hazardous substance need not be a waste. I
meets the CERCLA requirements for designation, it is ranked along with other "Superfund" s
listed on the National Priorities List.  This ranking and listing is the U.S. Environmenta
Agency's way of determining which sites have the highest priority for cleanup. 
committed equivalent dose  See committed dose equivalent. 
confinement  General control of contaminants through engineering design, such as heating a
ventilation systems that use high-efficiency particulate air (HEPA) filters to remove cont
before discharge to the atmosphere. Such systems may break down or experience a loss of el
power that would "lose confinement" temporarily. This may require evacuation of the struct
would not lead to significant consequences to workers or a significant release. 
Consent Order and Compliance Agreement (COCA)  A legally binding agreement signed in 
1987 between the U.S. Department of Energy Idaho Field Office (DOE-ID), U.S. Environmental
Protection Agency Region 10 (EPA Region 10), and the U.S. Geological Survey (USGS). This 
agreement addressed environmental restoration activities at the INEL. The COCA was superse
the Federal Facilities Agreement/Consent Order, among DOE-ID, EPA Region 10, and the State
Idaho, signed in December 1991. 
contact-handled waste Packaged waste whose external surface dose rate does not exceed 200
millirem per hour. 
containerization The process of placing radioactive or other hazardous material in a confi
receptacle for storage or transport. For spent nuclear fuel, this is called canning. 
containment The provision of a gastight shell or other enclosure around a reactor to confi
fission products that otherwise might be released into the atmosphere in the event of an a
contamination The deposition of unwanted radioactive material on the surfaces of structure
areas, objects, or personnel. 
contingency plan  A document setting out an organized, planned, and coordinated course of 
to be followed in case of unanticipated events such as fire, explosion, or other events th
toxic chemicals, hazardous wastes, or radioactive materials to threaten human health or th
environment. The goal of the contingency plan is the containment or mitigation of the impa
resulting from the event. 
continuity of operations Activities that include developing strategic and long-range waste
management plans, surveillance and maintenance of facilities and equipment, waste certific
proper training programs for personnel, and record/information administration. 
control equipment  Any method, process or equipment which removes, reduces, or renders les



noxious, air pollutants discharged into the atmosphere. 
coolant  A gas or liquid circulated through a nuclear reactor to remove or transfer heat.
core The central portion of a nuclear reactor containing the fuel elements, moderator, neu
poisons, and support structures. 
criteria air pollutant Under the Clean Air Act, and the State of Idaho air quality regulat
air pollutant for which there is a State or national ambient air quality standard. 
cumulative impact The impact on the environment which results from incremental impacts of 
action when added to other past, present, and reasonably foreseeable future actions regard
agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impact
result from individually minor but collectively significant actions taking place over a pe
curie (Ci)  The basic unit used to describe the intensity of radioactivity in a sample of 
curie is equal to 37 billion disintegrations per second, which is approximately the rate o
gram of radium. A curie is also a quantity of any radionuclide that decays at a rate of 37
disintegrations per second. 
decay, radioactive  The decrease in the amount of any radioactive material with the passag
time, due to the spontaneous emission from the atomic nuclei of either alpha or beta parti
accompanied by gamma radiation. (See half-life; radioactive.) 
decommissioning  The process of removing a facility from operation, followed by 
decontamination, entombment, dismantlement, or conversion to another use. 
decontamination  The actions taken to reduce or remove substances that pose a substantial 
or potential hazard to human health or the environment, such as radioactive contamination 
facilities, soil, or equipment by washing, chemical action, mechanical cleaning, or other 
defense waste  Radioactive waste from any activity performed in whole or in part in suppor
DOE atomic energy defense activities; excludes waste from DOE nondefense activities or was
the purview of the U. S. Nuclear Regulatory Commission or generated by the commercial nucl
power industry. 
delta E  A parameter used to define color shift in visual impact modeling. It is the prima
for determining perceptibility of plume visual impact in screening analyses. 
design basis accident (DBA)  Accidents that are postulated for the purpose of establishing
functional requirements for safety significant structures, systems, components, and equipm
diffusion The process by which a pollutant plume is diluted by turbulent eddies. 
discharge  Under principles of hydrogeology, the amount of water passing through (or leavi
given cross-sectional area in a given period of time. Under the Clean Water Act, discharge
pollutant, which includes any addition of any pollutant or combination of pollutants to wa
United States from any point source. This definition includes additions of pollutants into
the United States from: surfaced runoff which is collected or channeled by man; discharges
pipes, sewers, or other conveyances owned by a State, municipality, or person which do not
treatment works; and discharges through pipes, sewers, or other conveyances, leading into 
owned treatment works. 
dispersion  In air pollution, the process of transport and diffusion of airborne contamina
atmosphere. 
disposal  Emplacement of waste in a manner that ensures protection of human health and the
environment within prescribed limits for the foreseeable future with no intent of retrieva
requires deliberate action to regain access to the waste. 
disposal facility  A facility or part of a facility at which hazardous waste is intentiona
into or on any land or water and at which waste will remain after closure. 
dissolution  The ability of water to take a substance into solution. 
DOE orders  Requirements internal to the U.S. Department of Energy (DOE) that establish DO
policy and procedures, including those for compliance with applicable laws. 
DOE site boundary  A geographic boundary within which public access is controlled and acti
are governed by the U.S. Department of Energy (DOE) and its contractors, not by local auth
Based on the definition of exclusion zone, a public road traversing a DOE site is consider
within the DOE site boundary if DOE or the site contractor has the capability to control t
any time necessary. 
dose (or radiation dose)  A generic tern that means absorbed dose, dose equivalent, effect
dose equivalent, committed dose equivalent, committed effective dose equivalent, or total 
dose equivalent, as defined elsewhere in this glossary. 
dose conversion factor Any factor that is used to change an environmental measurement to d
in the units of concern. Frequently used as the factor that expresses the committed effect
equivalent to a person from the intake (inhalation or ingestion) of a unit activity of a g
radionuclide. 
dose equivalent  The product of the absorbed dose in tissue, quality factor, and all other
modifying factors at the location of interest. The unit of dose equivalent is the rem. The
International Commission on Radiation Protection defines this as the equivalent dose. 
dose rate  The radiation dose delivered per unit of time; measured, for example, in rem pe



dry storage  Storage of spent nuclear fuel in environments where the fuel is not immersed 
for purposes of cooling and/or shielding. 
earthquake magnitude  A measure of earthquake size, determined by taking the common 
logarithm (base 10) of the largest ground motion recorded during the arrival of a seismic 
and applying a standard correction for distance to the epicenter. Three common types of ma
are Richter (or local) (ML), P body wave (mb), and surface wave (M8). 
effective dose  See effective dose equivalent. 
effective dose equivalent (EDE)  The sum of the products of the dose equivalent to the org
tissue and the weighting factors applicable to each of the body organs or tissues that is 
includes the dose from radiation sources internal and/or external to the body and is expre
of rem. The International Commission on Radiation Protection defines this as the effective
effluent The wastewater, treated or untreated, that flows out of a facility. Generally, ef
discharged into surface waters. 
emission  Any controlled or uncontrolled release or discharge into the outdoor atmosphere 
air pollutants or combination thereof. Emission also includes any release or discharge of 
pollutant from a stack, vent, or other means into the outdoor atmosphere that originates f
emission unit. 
emission standard  A permit or regulatory requirement established by the Idaho Department 
Health and Welfare, or a requirement contained in 40 CFR Part 60, 40 CFR Part 61, or the I
State Implementation Plan (SIP), which limits the quantity, rate, or concentration of emis
continuous basis, including any requirements which limit opacity, prescribe equipment, set
specifications, or prescribe operation or maintenance procedures to assure continuous emis
control. 
engineered barriers  Manmade components of a waste management system or facility designed 
prevent or impede the release of radionuclides or other waste material into the biosphere.
includes the waste form, radioactive waste containers, and other materials placed over and
such containers, and physical features of the system or facility. 
enriched uranium  Uranium that has greater amounts of the fissionable isotope uranium-235 
occurs naturally. Naturally occurring uranium is 0.72 percent uranium-235. 
environmental monitoring  The process of sampling and analysis of environmental media in a
around a facility being monitored for the purpose of (a) confirming compliance with perfor
objectives and (b) early detection of any contamination entering the environment to facili
remedial action. 
environmental restoration  Cleanup and restoration of sites and decontamination and 
decommissioning of facilities contaminated with radioactive and/or hazardous substances du
production, accidental releases, or disposal activities. 
environmental restoration program  A DOE subprogram concerned with all aspects of 
assessment and cleanup of both contaminated facilities in use and of sites that are no lon
active operations. Remedial actions, most often concerned with contaminated soil and groun
and decontamination and decommissioning are responsibilities of this program. 
eolian  Applied (a) to deposits arranged by the wind, (b)to the erosive action of the wind
deposits which are due to the transporting action of the wind. 
equivalent dose  See dose equivalent. 
existing facilities  Facilities that are projected to exist as of the Record of Decision f
scheduled for June 1995. 
exposure Being exposed to ionizing radiation or to hazardous material. Alternatively, a me
of the ionization produced in air by X or gamma radiation; the unit of exposure in air is 
external accident  Accidents initiated by manmade energy sources not associated with opera
a given facility. Examples include airplane crashes, induced fires, transportation acciden
a facility, and so forth. 
external dose  That portion of the dose equivalent received from radiation sources outside
body. 
facility  (a) Any building, structure, installation, equipment, pipe or pipeline (includin
into a sewer or publicly owned treatment works), well, pit. pond, lagoon, impoundment, dit
landfill, storage container, motor vehicle, rolling stock, or aircraft; or (b) any site or
hazardous substance has been deposited, stored, disposed of, placed, or otherwise come to 
facility area  The area within the DOE site boundary immediately surrounding a facility or
facilities that functions under process safety management programs and a common emergency
response plan. This definition covers any building within such an area regardless of wheth
dedicated to production, waste handling, or administrative issues; for example, an office 
cafeteria, a production facility, a machine shop, and a waste handling facility all contai
common boundary. If programs such as radiation protection, training, auditing, and evaluat
integral part of safety management at each facility and emergency response plans cover the
responses of individuals at all buildings, then the collection of buildings constitutes a 
All personnel in the area are facility workers, not co-located workers. 



facility area boundary The geographic boundary of an area controlled on a daily basis by p
safety management and a common emergency response plan. 
facility security plan  In the context of waste management, a security plan is one that pr
measures required by law, regulation, or good judgment for prevention of unknowing or unau
entry into a treatment, storage, or disposal facility; or operation of facility equipment 
access to waste material or spent nuclear fuel. 
facility worker  Any worker whose day-to-say activities are controlled by process safety 
management programs and a common emergency response plan associated with a facility or fac
area. This definition includes any individual within a facility/facility area or its 0.4-m
area. This definition can also include those transient individuals or small populations ou
exclusion zone but inside the radius defined by the maximally exposed co-located worker if
efforts to account for such people have been made in the facility or facility area emergen
facility accident analyses, the facility worker is defined as an individual located 100 me
downwind of the facility location where an accidental release occurs. 
feasibility study (FS)  A step in the environmental restoration process specified by the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). Th
objectives are to identify the alternatives for remediation and describe a remedial action
applicable or relevant appropriate requirements (ARRs) for mitigating confirmed environmen
contamination. The FS presents a series of specific engineering or construction alternativ
dealing up a site; for each alternative presented, there will be a detailed analysis of th
engineering feasibility, and environmental impacts. The FS is based on information provide
remedial investigation (RI). Successful completion of an FS should result in a decision (R
Decision) selecting a remedial action alternative and the subsequent development of a reme
for implementation of the selected remedial action. 
Federal Facility Compliance Act (FFCA)  Federal law signed in October 1992 amending the 
Resource Conservation and Recovery Act. The objective of the FFCA is to bring all Federal
facilities into compliance with applicable Federal and State hazardous waste laws, to waiv
sovereign immunity under those laws, and to allow the imposition of fines and penalties  T
also requires the U.S. Department of Energy to submit an inventory of all its mixed waste 
develop a treatment plan for mixed wastes. 
Federal Facility Agreement and Consent Order (FFA/CO) A binding agreement, negotiated 
pursuant to Section 120 of CERCLA, signed by DOE, the Environmental Protection Agency Regi
10, and the State of Idaho, to coordinate cleanup activities at the INEL. The FFAICO and i
Plan outline the remedial action process that will encompass all investigation of hazardou
release sites. The FFA/CO superseded the Consent Order and Compliance Agreement (COCA). 
Federal land manager The Secretary of the Federal department with authority over any Feder
lands in the United States. 
field offices  An administrative division of the DOE that operates facilities that are in 
jurisdiction. 
fiscal year (FY) The time frame specified by any public or private entity to separate one 
financial (fiscal) activities from the next year's. The 1994 Federal Fiscal Year (FY 1994)
October 1, 1993, and ended on September 31, 1994. 
fissile material  Although sometimes used as a synonym for fissionable material, this term
acquired a more restricted meaning; namely, any material fissionable by thermal (slow) neu
The three primarily fissile materials are uranium-233, uranium-235, and plutonium-239. 
fission  The splitting of a nucleus into at least two other nuclei and the release of a re
amount of energy. Two or three neutrons are usually released during this type of transform
fission products  The nuclei (fission fragments) formed by the fission of heavy elements, 
nuclides formed by the fission fragments' radioactive decay. 
fissionable material Commonly used as a synonym for fissile material, the meaning of this 
has been extended to include material that can be fissioned by fast neutrons, such as uran
fluorides  Gaseous or solid compounds containing fluorine emitted into the air from a numb
industrial processes. 
free liquid Liquid that is not absorbed into host material such that it could readily sepa
solid portion of a waste under ambient temperature and pressure and spill or drain from it
fugitive dust Dust that is stirred up and released into the atmosphere during construction
Fugitive emissions composed of particulate matter. 
fugitive emissions  Those emissions which could not reasonably pass through a stack, chimn
vent, or other functionally equivalent opening. 
gamma-emitter  A radioactive substance that decays by releasing gamma radiation. 
gamma ray (gamma radiation)  High-energy, short wavelength electromagnetic radiation (a 
packet of energy) emitted from the nucleus. Gamma radiation frequently accompanies alpha a
emissions and always accompanies fission. Gamma rays are very penetrating and are best sto
shielded against by dense materials, such as lead or uranium. Gamma rays are similar to X-
are usually more energetic. 



generator (generation)  Organizations of the DOE that produce waste. 
geologic repository  A system that is intended to be used for, or may be used for, the dis
radioactive waste or Spent nuclear fuel in excavated geologic media. A geologic repository
(a) the geologic repository operations area, and (b)the portion of the geologic setting th
isolation. A near-surface disposal area is not a geologic repository. 
geothermal energy  The energy available from natural sources of heat, such as hot springs 
near-surface heat sources in volcanically active areas. 
graded approach  A process by which the level of analysis, documentation, and actions nece
to comply with a requirement are commensurate with (a) the relative importance to safety, 
and security; (b) the magnitude of any hazard involved; (c) the lifecycle stage of a facil
programmatic mission of a facility; (e) the particular characteristics of a facility; and 
relevant factor. 
graphite fuel  Fuel that consists of small pellets of highly enriched uranium (HEU)-carbid
surrounded by protective layers of other carbide compounds. These pellets are dispersed in
larger graphite structures for handling and neutron moderation. 
greater-than-Class-C waste (GTCC)  Low-level radioactive waste that is generated by the 
commercial sector and that exceeds U. S. Nuclear Regulatory Commission concentration limit
Class-C low-level waste as specified in 10 CFR 61. DOE is responsible for the disposal of 
than-Class-C wastes from DOE nondefense programs. 
groundwater  Generally, all water contained in the ground. Water held below the water tabl
available to freely enter wells. 
grouting  Grouting is the process of immobilizing or fixing solid forms of waste so they c
more safely stored or disposed. 
half-life  The time in which half the atoms of a particular radioactive substance disinteg
another nuclear form. Measured half-lives vary from millionths of a second to billions of 
Also called physical half-life. 
hazard classification  A safety classification based on potential onsite consequences. Cri
this classification are discussed in DOE Order 5480.23 (Nuclear Safety Analysis Reports).
hazardous air pollutant  Any air pollutant subject to a standard promulgated under 42 U.S.
Section 7412 or other requirements established under 42 U.S.C. Section 7412 of the Clean A
including 42 U.S.C. Section 7412(g), (j), and (r) of the Clean Air Act. 
hazardous substance  Any substance that when released to the environment in an uncontrolle
unpermitted fashion becomes subject to the reporting and possible response provisions of t
Water Act and the Comprehensive Environmental Response, Compensation, and Liability Act. 
hazardous waste  Under the Resource Conservation and Recovery Act, a solid waste, or 
combination of solid wastes, which because of its quantity, concentration, or physical, ch
infectious characteristics may (a) cause, or significantly contribute to, an increase in m
increase in serious irreversible, or incapacitating reversible, illness; or (b)pose a subs
or potential hazard to human health or the environment when improperly treated, stored, tr
or disposed of, or otherwise managed. Source, special nuclear material, and byproduct mate
defined by the Atomic Energy Act, are specifically excluded from the definition of solid w
hazardous waste landfill  A disposal facility or part of a facility where hazardous waste 
in or on land and which is not a pile, a land treatment facility, a surface impoundment, a
underground injection well, a salt dome formation, a salt bed formation, an underground mi
cave. 
heavy metals  Metallic elements with high atomic weights (for example, mercury, chromium,
cadmium, arsenic, and lead) that can damage living things at low concentrations and tend t
accumulate in the food chain. 
heterogeneous  Pertaining to a substance having different characteristics in different loc
synonym is nonuniform. 
high-efficiency particulate air (HEPA) filter A filter with an efficiency of at least 99.9
used to separate particles from air exhaust streams prior to releasing that air to the atm
high-level waste  The highly radioactive waste material that results from the reprocessing
nuclear fuel, including liquid waste produced directly from reprocessing and any solid was
from the liquid that contains a combination of transuranic and fission product nuclides in
that require permanent isolation. High-level waste may include other highly radioactive ma
the U. S. Nuclear Regulatory Commission, consistent with existing law, determines by rule 
permanent isolation. 
Holocene In the geological scale of time, the more recent of the two epochs of the Quatern
period (10,000 years ago to the present); that period of time since the last ice age. 
hot cell/hot cell facility A heavily shielded enclosure for handling and processing (by re
means or automatically) or storing highly radioactive materials. 
hydraulic conductivity  Capacity of a porous media to transport water. 
hydraulic gradient  The slope of the water table per unit of distance, resulting in ground
movement. 



hydrogeochemistry  The study of the chemical interactions between the earth's components,
including rocks, minerals, and water. 
hydrogeology  The study of the geological factors relating to water. 
hydrology  The study of water, including groundwater, surface water, and rainfall. 
infiltrate  Water passing from the land surface through the vadose zone into the aquifer.
intermittent surface water A stream, creek, or river which does not contain water during p
all of the year. 
inadvertent intrusion  The inadvertent disturbance of a disposal facility or its immediate
environment by a potential future occupant that could result in loss of containment of the
exposure of personnel. Inadvertent intrusion is a significant consideration that shall be 
in the design requirements or waste acceptance criteria of a waste disposal facility. 
incineration  The efficient burning of combustible solid and liquid wastes to destroy orga
constituents and reduce the volume of the waste. Incinerators are designed to burn with an
high efficiency. The greater the burning efficiency, the cleaner the air emission. Inciner
radioactive materials does not destroy the radionuclides but does significantly reduce the
these wastes. High-efficiency particulate air (HEPA) filters are used to prevent radionucl
heavy metals from going out of the stack and into the atmosphere. 
industrial commercial waste  Material that is not subject to Resource Conservation and Rec
Act Subtitle C or Atomic Energy Act regulation. It is generated by manufacturing or indust
processes. Industrial commercial waste is also known as solid waste and is regulated by Re
Conservation and Recovery Act, Subtitle D. 
INEL industrial waste  Industrial commercial waste generated at the INEL is categorized as
industrial waste. 
institutional control  The control of waste management facilities by human institutions. 
Interagency Agreement (IAG)  See Federal Facility Agreement and Consent Order. 
interim status facility  See RCRA interim status facility. 
Interim action (CERCLA)  A remedial action undertaken to clean up or contain a potential t
to human health and the environment that can or should be addressed within a short timefra
study associated with an interim action may be completed within an "umbrella" remedial 
investigation/feasibility study. Interim actions are completed on an accelerated schedule 
deal with well-defined contamination problems that present a significant, although not imm
threat to human health and the environment. 
interim action (NEPA)  An action that may be undertaken while work on a required program E
is in progress and the action is not covered by an existing program statement. An interim 
not be undertaken unless such action: (a) is justified independently of the program; (b)is
accompanied by an adequate EIS or has undergone other NEPA review; and (c) will not prejud
ultimate decision on the program. Interim action prejudices the ultimate decision on the p
when it tends to determine subsequent development or limit alternatives. 
internal accidents  Accidents that are initiated by man-made energy sources associated wit
operation of a given facility. Examples include process explosions, fires, spills, critica
forth. 
inversion  In the atmosphere, a condition in which air temperature warms with increasing a
isotope  One of two or more atoms with the same number of protons, but different numbers o
neutrons, in their nuclei. Thus, carbon-12, carbon-13, and carbon-14 are isotopes of the e
carbon, the numbers denoting the approximate atomic weights. Isotopes have very nearly the
chemical properties, but often different physical properties (for example, carbon-12 and -
stable, carbon-14 is radioactive). 
Kjeldahl nitrogen  A method of nitrogen analysis designed to measure nitrogen present as p
organic compounds. 
lacustrine Pertaining to, produced by, or formed in a lake or lakes; growing in or inhabit
Land Disposal Restrictions  A Resource Conservation and Recovery Act (RCRA) program that 
restricts land disposal of RCRA hazardous and RCRA mixed wastes and requires treatment to
promulgated treatment standards. Land Disposal Restrictions identify hazardous wastes that
restricted from land disposal and define those limited circumstances under which an otherw
prohibited waste may continue to be land disposed. 
land-use planning  A decisionmaking process to determine the future or end use of a parcel
land, considering such factors as current land use, public expectations, cultural consider
ecological factors, legal rights and obligations, technical capabilities, and costs. 
lapse  In the atmosphere, a condition in which air temperature cools with increasing altit
less-than-go-day storage  The onsite accumulation and/or storage of hazardous waste for a 
of less than 90 days by a generator subject to the requirements of 40 CFR 262.34(a). 
life cycle  The entire time period from generation to permanent disposal or elimination of
liquid metal fast breeder reactor  A reactor that operates using a type of fission known a
fission where the neutrons that are used to split the atoms are not slowed down or moderat
usually the case with normal fission. It creates more fissionable material than it consume



liquid metal as a coolant. Liquid sodium is a common metal used to cool this type of react
listed waste  Under the Resource Conservation and Recovery Act, waste listed in 40 CFR 261
Subpart D, as hazardous. Listed hazardous wastes include wastes from specific sources, non
sources, and discarded commercial chemical products. These wastes have not been subjected 
toxicity characterization leaching procedure because the dangers they present are consider
loess  A homogeneous deposit consisting predominantly of silt, with subordinate amounts of
fine sand and/or clay. 
long-term storage  The storage of hazardous waste (a) Onsite (a generator site) for a peri
days or greater, other than in a satellite accumulation area, or (b)off-site in a properly
treatment, storage, or disposal facility for any period of time. 
low-level waste  Waste that contains radioactivity and is not classified as high-level was
transuranic waste, or spent nuclear fuel. Test specimens of fissionable material irradiate
and development only, and not for the production of power or plutonium, may be classified 
level waste, provided the concentration of transuranic elements is less than 100 nanocurie
of waste. 
mafic Pertaining to or composed predominantly of the magnesian rock-forming silicates; sai
some igneous rocks and their constituent minerals; synonymous with "dark minerals." 
major radionuclides  The radioisotopes that together comprise 95 percent of the total curi
of a waste package by volume and have a half-life of at least 1 week. Radionuclides that a
important to a facility's radiological performance assessment and/or a safety analysis and
the facility's waste acceptance criteria are considered major radionuclides. 
management (of spent nuclear fuel)  Emplacing, operating, and administering facilities, 
transportation systems, and procedures to ensure safe and environmentally responsible hand
storage of spent nuclear fuel pending (and in anticipation of) a decision on ultimate disp
maximally exposed co-located worker (MCW)  A hypothetical individual defined to allow dose
or dosage comparison with numerical criteria for co-located workers.  This individual is l
whichever is the greater of 0.4 miles from the facility area boundary (that is, the exclus
boundary) or 75 percent of the distance to the nearest independent facility area (that is,
population zone boundary). The MCW is irrelevant if the DOE site boundary is closer than t
MCW location. 
maximally exposed individual (MEI)  A hypothetical individual defined to allow dose or dos
comparison with numerical criteria for the public. This individual is located at the point
site boundary nearest to the facility in question. Sometimes called maximally exposed offs
individual (MOI). 
maximally exposed offsite individual (MOI) A hypothetical individual defined to allow dose
dosage comparison with numerical criteria for the public. This individual is located at th
the DOE site boundary nearest to the facility in question. Sometimes called maximally expo
individual (MEI). 
maximum concentration level  These are the maximum concentrations of radionuclides in wate
estimated to correspond to a lifetime cancer risk of 1/10,000, assuming a lifetime daily c
of 2 liters of water. These concentrations assume radionuclides emit only one type of radi
nonradioactive, noncarcinogenic compounds, maximum concentration levels are based on no 
observable effect levels. 
maximum contaminant level (MCL)  Under the Safe Drinking Water Act, the maximum 
permissible concentrations of specific constituents in drinking water that are delivered t
public water system that serves 15 or more connections and 25 or more people. The standard
maximum contaminant levels take into account the feasibility and cost of attaining the sta
meteorological classifications  Categories defining various states of atmospheric turbulen
(dispersion and dilution) that are used to estimate diffusion of radioactive material conc
accident scenarios. The criteria consider the relationship of wind speed, insolation (amou
incoming solar radiation), and cloudiness (see Brenk et al. 1983). 
      Average (50 percent) meteorology: Average meteorological dispersion conditions; more
      favorable and less favorable to dispersion conditions will each occur 50 percent of 
      Conservative (95 percent) meteorology: Adverse meteorological dispersion conditions
      (unfavorable to dispersion) which will not occur more than 5 percent of the time. 
      Neutral meteorology: Pasquill Stability Class D, conditions which neither enhance no
      inhibit vertical diffusion in the atmosphere. 
      Stable meteorology: Pasquill Stability Class F, moderately stable conditions; the 
      atmospheric condition existing when the temperature of the air rises rather than fal
      altitude. It allows for little or no vertical air movement. 
metric tons of heavy metal (MTHM) Quantities of unirradiated and spent nuclear fuel and ta
are traditionally expressed in terms of metric tons of heavy metal (typically uranium), wi
inclusion of other materials, such as cladding, alloy materials, and structural materials.
is 1,000 kilograms, which is equal to about 2,200 pounds. 
millirem  One thousandth of a rem (see rem). 



mitigation  Those actions that avoid impacts altogether, minimize impacts, rectify impacts
or eliminate impacts, or compensate for the impact. 
mixed waste Waste that contains both hazardous waste under the Resource Conservation and 
Recovery Act and source, special nuclear, or by-product material subject to the Atomic Ene
1954. 
mixing depth  The height to which pollutants can freely disperse, above which inversion co
exist. 
moment magnitude A measure of earthquake size. The rigidity of the rock times the area of
faulting times the amount of slip. 
M(s) Surface wave magnitude; motion is restricted to near the ground surface. Such waves 
correspond to ripples of water that travel across a lake. Most of the wave motion is locat
outside surface itself; and, as the depth below this surface increases, wave displacements
and less. 
nanocurie  One billionth of a curie (see curie). 
National Environmental Policy Act of 1969 (NEPA)  A law that requires Federal agencies to
include in their decisionmaking processes appropriate and careful consideration of all pot
environmental effects of proposed actions, analyses of their alteratives, and measures to 
minimize adverse effects of a proposed action that have the potential for significantly af
environment. These analyses are presented in either an environmental assessment (EA) or in
environmental impact statement (EIS). 
National Oceanic and Atmospheric Administration (NOAA)  A Federal agency that collects 
and analyzes information on the weather. NOAA has an office at INEL for collecting weather
information. NOAA also is involved with the environmental monitoring programs at INEL. 
National Priorities List (NPL)  A formal listing of the nation's worst hazardous waste sit
established by the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), that have been identified for remediation. 
natural phenomena accidents Accidents that are initiated by phenomena such as earthquakes,
tornadoes, floods, and so forth. 
near-surface disposal  Disposal in the uppermost portion of the earth, approximately 30 me
Near-surface disposal includes disposal in engineered facilities that may be built totally
above-grade provided that such facilities have protective earthen covers. A near-surface d
facility is not considered a geologic repository. 
nearest public access  For facility accident analyses, the location of the nearest public 
where members of the public could be present. 
new facilities  Any facility that is not an existing facility or an existing hazardous was
management facility. 
nitrogen oxides (N0x) Gases formed in great part from atmospheric nitrogen and oxygen when
combustion takes place under conditions of high temperature and high pressure; considered 
air pollutant.  Two major nitrogen oxides, nitric oxide (NO) and nitrogen dioxide (NO2), a
important airborne contaminants. In the presence of sunlight, nitric oxide combines with a
oxygen to produce nitrogen dioxide, which in high enough concentrations can cause lung dam
nonattainment area  Any area which has been designated as not meeting (or contributes to 
ambient air quality in a nearby area that does not meet) the national primary or secondary
quality standard for the pollutant. 
noncertifiable waste  Waste that is not able to meet the waste acceptance criteria for the
treatment, storage, or disposal facility; transportation requirements; or waste that may b
to characterize adequately to prove that it meets the applicable criteria. 
nonreactor nuclear facility Those activities or operations that involve radioactive and/or
fissionable materials in such form and quantity that a nuclear hazard potentially exists t
employees or to the general public. These activities or operations include producing, proc
storing radioactive liquid or solid waste, fissionable materials, or tritium; conducting s
operations; conducting inspections of irradiated materials, fuel fabrication, decontaminat
recovery operations; conducting fuel enrichment operations; or performing environmental re
or waste management activities involving radioactive materials. 
nonhazardous  Waste that does not pose risks to human health and the environment. 
Industrial/commercial waste is an example (see hazardous waste). 
normal conditions All activities associated with a facility mission, whether operation, 
maintenance, storage, and so forth, which are carried out within a defined envelope. This 
can be design process conditions, performance in accordance with procedure, and so forth.
normal operation  All normal conditions and those abnormal conditions that frequency estim
techniques indicate occur with a frequency greater than 0.1 events per year. 
NO(x)  A generic term used to describe the oxides of nitrogen (see nitrogen oxides). 
nuclear criticality  A self-sustaining chain reaction that releases neutrons and energy an
radioactive by-product material. 
nuclear fuel  Materials that are fissionable and can be used in nuclear reactors to make e



nuclide  A general term referring to all known isotopes, both stable (279) and unstable (a
5,000), of the chemical elements. 
off-link doses  Doses to members of the public within 800 meters (2,625 feet) of a road or
railway. 
offsite facility  A facility located at a different site or location than the shipper. 
offsite population For facility accident analyses, the collective sum of individuals locat
an 80-kilometer (50-mile) radius of the INEL facility and within the path of the plume wit
blowing in the most populous direction. 
on-link doses  Doses to members of the public sharing a road or railway. 
onsite The same or geographically contiguous property that may be divided by public or pri
right-of-way, provided the entrance and exit between the properties is at a cross-roads in
and access is by crossing as opposed to going along the right-of-way. Non-contiguous prope
owned by the same person but connected by a right-of-way that he/she controls and to which
public does not have access is also considered onsite property. 
onsite facilities  Buildings and other structures, their functional systems and equipment,
fixed systems and equipment installed onsite. 
operable unit  A discrete portion of a Waste Area Group (WAG) consisting of one or many re
sites considered together for assessment and cleanup activities. The primary criteria for 
release sites into an operable unit include geographic proximity, similarity of waste char
site types, and the possibilities for economy of scale. 
operator  The organization that operates a facility. 
organic compounds  Chemicals containing mainly carbon, hydrogen, and oxygen. Petroleum 
products, petroleum-based solvents, and pesticides are samples of organic compounds. Expos
some organic compounds can produce toxic effects on body tissues and processes. 
orphan wastes  Wastes in a classification that currently have no long-term disposal schedu
anticipated. An example of an orphan waste is low-level mixed waste. Orphan waste is proba
radioactive enough to qualify for disposal at the Waste Isolation Pilot Plant and it canno
of onsite because it has hazardous components. 
orthophosphate  The phosphate ions including H(2)O(4), HPO(4)^2-, and PO(4)^3-. 
overpack  A secondary container placed around a primary container to provide additional pr
to or from the contents of a waste package or enclose a damaged primary container. 
package  The packaging plus its contents. 
packaging  A receptacle and any other components or materials necessary for the receptacle
perform its required containment function. 
particulate matter  Any material, except water in uncombined form, that exists as a liquid
solid at standard conditions. 
passivation The process of making metals inactive or less chemically reactive. For example
passivate the surface of steel by chemical treatment. 
perched water  A discontinuous saturated water body above the water table with unsaturated
conditions existing both above and below. 
perennial surface water  A stream, creek, lake, pond, or river which contains water year r
performance assessment  A systematic analysis of the potential risks posed by waste 
management systems to the public and environment and a comparison of those risks to establ
performance objectives. 
performance assessment limited waste Special-case waste comparable to greater-than-Class-C
waste but generated by the government. This is a low-level waste but has unique characteri
make it unsuitable for shallow land burial. 
performance-assessment-limited alpha waste  Any alpha-contaminated waste, not meeting the
definition of transuranic waste, that cannot be disposed of by shallow land burial, based 
documented site-specific performance assessment approved by the DOE Operations Office and
Headquarters. 
performance objectives  Parameters within which a facility must perform to be considered 
acceptable. 
permeability  The degree of ease with which water can pass through a rock or soil. 
person-rem  A unit of collective radiation dose applied to populations or groups of indivi
collective dose). 
playa  The shallow central basin of a desert plain in which water gathers and then evapora
Pleistocene The older of the two epochs of the Quaternary period (2 million to 10,000 year
plume  The three-dimensional area containing measurable concentrations of a compound or el
which has migrated from its source point. 
PM-10  All particulate matter in the ambient air with an aerodynamic diameter less than or
a nominal ten (10) micrometers. 
pollutant migration  The movement of a contaminant away from its initial source.  
pollution prevention  The use of any process, practice, or product that reduces or elimina
generation and release of pollutants, hazardous substances, contaminants, and wastes, incl



that protect natural resources through conservation or more efficient utilization. 
polychlorinated biphenyls (PCBs)  A class of chemical substances formerly manufactured as 
insulating fluid in electrical equipment that is highly toxic to aquatic life. In the envi
exhibit many of the characteristics of dichloro diphenyl trichloroethane (DDT); they persi
environment for a long time and accumulate in animals. 
population dose  The overall dose to the offsite population. 
porosity (n)  Porosity is an index of the relative pore volume. It is the total unit volum
or rock divided into the void volume. 
preferential pathways  Preferred pathways for fluid flow. They are dependent upon the mois
content of the porous media. 
pressurized water reactor A nuclear power reactor that uses water under pressure as a cool
The water boiled to generate steam is in a separate system. 
primary ambient air quality standard  That air quality that, allowing an adequate margin o
safety, is requisite to protect the public health. 
probable maximum flood  The largest flood for which there is any reasonable expectancy in 
specific area. The probable maximum flood is normally several times larger than the larges
record. 
process knowledge The set of information that is used by trained and qualified individuals
are cognizant of the origin, use, and location of waste-generating materials and processes
detail so as to certify the identity of the waste. 
processing (of spent nuclear fuel) Applying a chemical or physical process designed to alt
characteristics of a spent nuclear fuel matrix. 
public  Anyone outside the DOE site boundary at the time of an accident or during normal 
operation. With respect to accidents analyzed in this EIS, anyone outside the DOE site bou
the time of an accident. 
quality assurance  All those planned and systematic actions necessary to provide adequate
confidence that a facility, structure, system, or components will perform satisfactorily a
service. Quality assurance includes quality control, which is all those actions necessary 
verify the features and characteristics of a material, process, product, or service to spe
requirements. 
quality factor (Q)  The modifying factor that is used to derive dose equivalent from absor
Quaternary The younger of the two geologic periods in the Cenozoic Era (2 million years ag
the present). Quaternary is subdivided into the Pleistocene and Holocene epochs. 
rad  The special unit of absorbed dose. One rad is equal to an absorbed dose of 100 ergs/g
radiation (ionizing radiation)  Alpha particles, beta particles, gamma rays, x-rays, neutr
speed electrons, high-speed protons, and other particles capable of producing ions. Radiat
used in this EIS, does not include nonionizing radiation, such as radio- or microwaves, or
infrared, or ultraviolet light. 
radiation worker  A worker who is occupationally exposed to ionizing radiation and receive
specialized training and radiation monitoring devices to work in such circumstances. 
radioactive waste  Waste that is managed for its radioactive content. 
radioactivity  The property or characteristic of material to spontaneously "disintegrate" 
emission of energy in the form of radiation. The unit of radioactivity is the curie (or be
radioisotope  An unstable isotope, of an element, that decays or disintegrates spontaneous
emitting radiation. Approximately 5,000 natural and artificial radioisotopes have been ide
radiological survey  The evaluation of the radiation hazards accompanying the production, 
existence of radioactive materials under a specific set of conditions. Such evaluation cus
includes a physical survey of the disposition of materials and equipment, measurements or 
of the levels of radiation that may be involved, and a sufficient knowledge of processes a
materials to predict hazards resulting from unexpected or possible changes in materials or
Radiological and Environmental Sciences Laboratory (RESL)  A facility involved in 
environmental monitoring of INEL onsite and offsite radiation and research on its effects.
radionuclide  See radioisotope. 
RCRA  See Resource Conservation and Recovery Act. 
RCRA accumulation point There are two types of accumulation areas allowed under the 
Resource Conservation and Recovery Act (RCRA): 
       Satellite Accumulation Areas (SAAs): Locations where hazardous waste generators are
       allowed to accumulate waste at or near the point of generation. Generators may accu
       up to 55 gallons of hazardous waste or one quart of acutely hazardous waste at or n
       point of generation. Upon reaching 55 gallons, the generator has 72 hours to move t
       hazardous waste to either a temporary accumulation area or a permitted facility. 
      Temporary Accumulation Areas (TAAs): Under RCRA, the location where hazardous 
      waste may be stored by a generator without a RCRA permit, TAAs are limited by the am
      of time they can store a hazardous waste. Generators may store hazardous wastes for 
      90 days without a permit if the generator complies with other safety and storage req



      including a personnel training plan, a contingency plan, and an emergency preparedne
      response plan. 
RCRA interim status facility  Hazardous waste management facilities (that is, treatment, s
or disposal facilities) subject to Resource Conservation and Recovery Act requirements tha
existence on the effective date of regulations are considered to have been issued a permit
interim basis as long as they have met notification and permit application submission requ
Such facilities are required to meet interim status standards until they have been issued 
or until their interim status is withdrawn. 
RCRA storage  A facility used to store Resource Conservation and Recovery Act (RCRA) 
hazardous waste for greater than 90 days. To be in compliance with the regulatory requirem
RCRA, the facility must meet both documentation requirements (for example, contingency and
analysis plans) and physical requirements (for example, specific aisle widths and separati
incompatible wastes). 
reclassified low-level waste  See alpha low-level waste. 
Record of Decision (ROD)  A public document that records the final decision(s) concerning 
proposed action. The Record of Decision is based in whole or in part on information and te
analysis generated either during the Comprehensive Environmental Response, Compensation, a
Liability Act (CERCLA) process or the National Environmental Policy Act (NEPA) process, bo
which take into consideration public comments and community concerns. 
recycling  Recycling techniques are characterized as use, reuse, and reclamation technique
(resource recovery). Use or reuse involves the return of a potential waste material either
originating process as a substitute for an input material or to another process as an inpu
Reclamation is the recovery of a usefill or valuable material from a waste stream. Recycli
potential waste materials to be put to a beneficial use rather than going to treatment, st
disposal. 
regulated substances  A general term used to refer to materials other than radionuclides t
regulated by Federal, State, (or possibly local) requirements. 
release site  A location at which a hazardous, radioactive, or mixed waste release has occ
is suspected to have occurred. It is usually associated with an area where these wastes, o
contaminated with them, have been used, treated, stored, and/or disposed of. 
rem  The dosage of an ionizing radiation that will cause the same biological effect as one
of X-ray or gamma-ray exposure. 
remedial investigation (RI)  The Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) process of determining the extent of hazardous substance 
contamination and, as appropriate, conducting treatability investigations. The RI provides
site-specific information for the feasibility study (FS). 
remediation  Process of remedying a site where a hazardous substance release has occurred.
remote-handled waste  Packaged waste whose external surface dose rate exceeds 200 millirem
per hour. 
remote handling  The handling of wastes from a distance so as to protect human operators f
unnecessary exposure. 
repository  A permanent deep geologic disposal facility for high-level or transuranic wast
spent nuclear fuel. 
representative sample  A sample of a universe or whole (for example, waste pile, lagoon, g
water) that can be expected to exhibit the average properties of the universe or whole. 
reprocessing (of spent nuclear fuel)  Processing of reactor irradiated nuclear material (p
spent nuclear fuel) to recover fissile and fertile material, in order to recycle such mate
for defense programs. Historically, reprocessing has involved aqueous chemical separations
elements (typically uranium or plutonium) from undesired elements in the fuel. 
research reactor  A nuclear reactor used for research and development. 
Resource Conservation and Recovery Act (RCRA)  A Federal law addressing the management 
of waste. Subtitle C of the law addresses hazardous waste under which a waste must either 
"listed" on one of the U. S. Environmental Protection Agency's (EPA's) hazardous waste lis
meet one of EPA's four hazardous characteristics of ignitability, corrosivity, reactivity,
measured using the toxicity characterization leaching procedure (TCLP). Cradle-to-grave 
management of wastes classified as RCRA hazardous wastes must meet stringent guidelines fo
environmental protection as required by the law. These guidelines include regulation of 
transportation, treatment, storage, and disposal of RCRA-defined hazardous waste. Subtitle
law addresses the management of nonhazardous, nonradioactive, solid waste, such as municip
wastes. 
retrieval  The process of recovering wastes that have been stored or disposed of onsite so
be appropriately characterized, treated, and disposed of. 
rhyolite  A very acid volcanic rock that is the lava form of granite. 
risk  Quantitative expression of possible loss that considers both the probability that a 
harm and the consequences of that event. 



roentgen  A unit of exposure to ionizing radiation. It is that amount of gamma or X-rays r
to produce ions carrying one electrostatic unit of electrical charge in one cubic centimet
under standard conditions. 
safe and secure  Storage with design and operational features that maintain the integrity 
cladding, prevent criticalities, preclude diversion, and so forth. Safe and secure storage
generally meet the intent of DOE Orders, but waivers may be required and granted for some
requirements on a case-by-case basis where warranted. 
safety analysis report  A report, prepared in accordance with DOE Orders 5481.1B and 5480.
that summarizes the hazards associated with the operation of a particular facility and def
safety requirements. 
safety class structures, systems, and components  Those systems, structures, or components
whose functioning is necessary to keep maximally exposed offsite individual (MOI) exposure
dose of 25 rem or an Emergency Response Planning Guideline-2 dosage for design basis accid
and evaluation basis accidents. 
sanitary landfill  A facility for the disposal of solid waste where there is no reasonable
of adverse effects on health or the environment from disposal of the solid waste at the fa
facility is not an open dump and is not for disposal of hazardous waste. 
sanitary waste Liquid or solid wastes that are generated as a result of routine operations
facility and are not considered hazardous, or radioactive. 
satellite accumulation  See RCRA accumulation point. 
saturated zone  That part of the earth's crust in which all naturally occurring voids are 
water. 
scaling factor  A multiplier that allows the inference of one radionuclide concentration f
another that is more easily measured. 
scientific notation  A notation adopted by the scientific community to deal with very larg
very small numbers by moving the decimal point to the right or left so that only one numbe
zero is to the left of the decimal point. Scientific notation uses a number times ten and 
positive or negative exponent to show how many places to the left or right the decimal pla
moved. For example, in scientific notation, 120,000 would be written as 1.2 x 1O^5, and 0.
would be written as 1.2 x 10^-5. In a variation of scientific notation often used in compu
the multiplication sign and number 10 are replaced by the letter E. The above numbers woul
written as 1.2E5 and 1.2E-5, respectively. 
scrubber  A device that uses a liquid spray to remove aerosol and gaseous pollutants from 
airstream. The gases are removed either by absorption or chemical reaction. Solid and liqu
particulates are removed through contact with the spray. 
secondary ambient air quality standard  That air quality which is requisite to protect the
welfare from any known or anticipated adverse effects associated with the presence of air 
the ambient air. 
secondary emissions  Emissions which would occur as a result of the construction, modifica
or operation of a stationary source or facility but do not come from the stationary source
itself. 
sedimentary interbeds  Rock layers composed of materials, such as sand or gravel, which ar
derived from the breakdown of various rocks that are layered between other rock types. 
segregation The process of separating (or keeping separate) individual waste types and/or 
order to facilitate their cost-effective treatment and storage or disposal. 
seismicity  The phenomenon of earth movements; seismic activity. Seismicity is related to 
location, size, and rate of occurrence of earthquakes. 
site inspection The Comprehensive Environmental Response, Compensation, and Liability Act 
1980 (CERCLA) process to acquire the necessary data to confirm the existence of environmen
contaminatiOn and to assess the associated potential risks to human health, welfare and th
environment. The data collected must be sufficient to support the decision either for cont
a remedial investigation/feasibility study (RI/FS) or for removing the site from further i
through a decision document. 
site waste management organization  The functional organization at a DOE site whose 
responsibility it is to manage waste generated by that site's operations. 
sizing  The process of reducing the size of various types of solid wastes by compaction, m
mechanical reduction. 
small quantity generator A generator who generates less than 1,000 kilograms of hazardous
waste in a calendar month. 
sodium-bearing waste  Liquid radioactive waste generated from decontamination of process 
equipment and other miscellaneous activities at the Idaho Chemical Processing Plant. 
sole source aquifer  A designation granted by the U. S. Environmental Protection Agency wh
groundwater from a specific aquifer supplies more than 50 percent of the drinking water fo
overlying the aquifer.  Sole source aquifers have no alternative source or combination of 
which could physically, legally, and economically supply all those who obtain their drinki



from the aquifer. Sole source aquifers are protected from federally financially assisted a
determined to be potentially unhealthy for the aquifer. 
solid waste  Any garbage, refuse, or sludge from a waste treatment plant, water supply tre
plant, or air pollution control facility and other discarded material, including solid, li
or contained gaseous material resulting from industrial, commercial, mining, and agricultu
operations, and from community activities. It does not include solid or dissolved material
sewage, or solid or dissolved materials in irrigation return flows or industrial discharge
point sources subject to permits under Section 402 of the Federal Water Pollution Control 
amended, or source, special nuclear, or by-product material as defined by the Atomic Energ
1954, as amended [Public Law 94-580, 1004(27) (Resource Conservation and Recovery Act)]. 
solid waste management units (SWMU)  Any site, excluding Land Disposal Units, that receive
or handled solid waste, whether or not hazardous constituents were involved. 
solvents  Liquid chemicals, usually organic compounds, that are capable of dissolving anot
substance. Exposure to some organic solvents can produce toxic effects on body tissues and
processes. 
source material  (a) Uranium, thorium, or any other material that is determined by the Nuc
Regulatory Commission pursuant to the provisions of the Atomic Energy Act of 1954, Section
be source material; or (b)ores containing one or more of the foregoing materials, in such
concentration as the Nuclear Regulatory Commission may by regulation determine from time-t
[Atomic Energy Act 11 (z)]. Source material is exempt from regulation under the Resource 
Conservation and Recovery Act. 
source term  The type and quantity of pollutants emitted to air from a specific source or 
sources. 
SO(x)  A generic term used to describe the oxides of sulfur. The combination of sulfur oxi
water vapor produces acid rain (see sulfur oxides). 
special nuclear material  (a) Plutonium or uranium enriched in the isotope 233, or in the 
235, and any other material that the U. S. Nuclear Regulatory Commission, pursuant to the 
provisions of the Atomic Energy Act of 1954, Section 51, determines to be special nuclear 
or (b) any material artificially enriched by any of the foregoing, but does not include so
Special nuclear material is exempt from regulation under the Resource Conservation and Rec
Act (RCRA). 
special-case waste  Radioactive waste owned or generated by DOE that does not fit into typ
management plans developed for the major radioactive waste types. 
spent nuclear fuel  Fuel that has been withdrawn from a nuclear reactor following irradiat
constituent elements of which have not been separated. For the purposes of this EIS, spent
fuel also includes uranium/neptunium target materials, blanket subassemblies, pieces of fu
debris. 
stabilization (of spent nuclear fuel)  Actions taken to further confine or reduce the haza
associated with spent nuclear fuel, as necessary for safe management and environmentally r
storage for extended periods of time. Activities that may be necessary to stabilize spent 
include canning, processing, and passivation. 
stabilized waste (stability) Treatment or packaging of a waste stream that is intended to 
that the waste does not structurally degrade and affect overall stability of the disposal 
slumping, collapse, or other types of failures that will lead to water infiltration into t
Stabilization is also a factor in limiting exposure to an inadvertent intruder since it pr
recognizable and nondispersible waste. 
stable  Low potential for vertical mixing. 
stakeholder  Any person or organization with an interest in or affected by DOE activities.
Stakeholders may include representatives from Federal agencies, State agencies, Congress, 
American Tribes, unions, educational groups, industry, environmental groups, other groups,
members of the general public. 
stationary source  Any building, structure, emissions unit, or installation which emits or
any air pollutant. 
storage  The collection and containment of waste or spent nuclear fuel in such a manner as
constitute disposal of the waste or spent nuclear fuel for the purposes of awaiting treatm
disposal capacity (that is, not short-term accumulation). 
storativity  Storativity of a saturated aquifer is defined as the volume of water that a u
the aquifer releases from storage under a unit decline in hydraulic head. 
sulfur oxides Pungent, colorless gases formed primarily by the combustion of fossil fuels;
considered major air pollutants, sulfur oxides may damage the respiratory tract as well as
(see SOx). 
subsurface  The area below the land surface (including the vadose zone and aquifers). 
superfund The common name used for the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) and its amendments. 
superfund site  Any site that has been listed on the National Priority List (NPL) because 



been identified by the EPA as having the potential to harm human health and the environmen
and cleanup activities at these sites are regulated by the Comprehensive Environmental Res
Compensation, and Liability Act (CERCLA). "Superfund" sites at Federal facilities must be 
up by the operating agency (lead agency) under the oversight of the U. S. Environmental Pr
Agency and other parties to a Federal Facility Agreement. 
surface dose  The radiological dose emanating from a container of material (waste), usuall
expressed as a measurement at contact and at one meter. 
tank  A stationary device designed to contain an accumulation of waste, which is construct
primarily of non-earthen materials (for example, wood, concrete, steel, plastic) which pro
structural support. 
target  A tube, rod, or other form containing material that, on being irradiated in a nucl
would produce a designed end product (that is, uranium-238 produces plutonium-239 and nept
237 produces plutonium-238). 
technical safety requirement  Those requirements that define the conditions, safe boundari
the management or administrative controls necessary to ensure the safe operation of a nucl
and reduce the potential risk to the public and co-located workers from uncontrolled relea
radioactive materials, radiation exposure due to inadvertent criticality, or uncontrolled 
nonradiological material or energy hazards. 
tectonics  Geological structural features as a whole, or a branch of geology concerned wit
structure of the crust of a planet and especially with the formation of folds and faults i
tephra  Solid material ejected into the air during a volcanic eruption, including volcanic
and cinders. 
Tertiary The older of the two geologic periods in the Cenozoic Era (63 to 2 million years 
thermal treatment  The treatment of hazardous waste in a device which uses elevated temper
as the primary means to change the chemical, physical, or biological character or composit
hazardous waste. Examples of thermal treatment processes are incineration, molten salt, py
calcination, wet air oxidation, and microwave discharge. 
total effective dose equivalent  The sum of the external dose equivalent (for external exp
and the committed effective dose equivalent (for internal exposures). 
total suspended particulates  All particulate matter in the ambient air as measured by the
method described in Appendix B of 40 CFR Part 50. 
toxic air pollutant  Under the Idaho Air Quality Control Regulations, any air pollutant th
determined by the Idaho Department of Health and Welfare to be, by its nature, toxic to hu
animal life or vegetation. 
toxic air pollutant reasonably available control technology (T-RACT) An emission standard
based on the lowest emission of toxic air pollutants that a particular source is capable o
the application of control technology that is reasonably available, as determined by the I
Department of Health and Welfare, considering technological and economic feasibility. 
toxicological hazard  Any material defined in 40 CFR 355 Appendix A as an extremely hazard
substance. 
transient  A change in the reactor coolant system temperature and/or pressure. Transients 
caused by adding or removing neutron poisons, by increasing or decreasing the electrical l
turbine generator, or by accident conditions. 
transmissivity  The rate at which water of a prevailing density and viscosity is transmitt
a unit width of an aquifer under a unit hydraulic gradient. It is a function of properties
the porous media, and the thickness of the porous media. 
transuranic waste  Waste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes with half-lives greater than 20 years per gram of waste, except for (a) high-leve
waste; (b)waste that the U. S. Department of Energy has determined, with the concurrence o
Administrator of the U. S. Environmental Protection Agency, does not need the degree of is
required by 40 CFR 191; or (c) waste that the U. S. Nuclear Regulatory Commission has appr
for disposal on a case-by-case basis in accordance with 10 CFR 61. 
transuranium radionuclide  Any radionuclide having an atomic number greater than 92. 
treatment  Any method, technique, or process designed to change the physical or chemical 
character of the waste to render it less hazardous, safer to transport, store or dispose o
volume. 
treatment facility  Land area, structures, and/or equipment used for the treatment of wast
nuclear fuel. 
ultimate disposition  The final step in which a material is either processed for some use 
disposed of. 
United States Geological Survey (USGS)  A Federal agency that collects and analyzes infor-
mation on geology and geological resources including ground and surface water. 
vadose zone  The zone between the land surface and the water table. Saturated bodies, such
perched groundwater, may exist in the vadose zone. Also called the zone of aeration and th
unsaturated zone. 



vapor vacuum extraction (VVE)  A technology that applies a vacuum to a well field to remov
volatile organic contamination from soils and permeable rock layers in that well field. 
vitrification  The process of immobilizing waste material that results in a glass-like sol
volatile organic compound (VOC)  Chemical containing mainly carbon, hydrogen, and oxygen 
that readily evaporates at ambient temperature. Exposure to some organic compounds can pro
toxic effects on body tissue and processes. 
Volcanic Rift Zones Linear belts of basaltic vents marked by open fissures, monoclines, an
normal faults. Volcanic rift zones were produced during the propagation of vertical molten
dikes that fed surface eruptions. 
vulnerabilities  Conditions or weaknesses that may lead to radiation exposure to the publi
unnecessary or increased exposure to the workers, or release of radioactive malrials to th
environment. For example, some DOE facilities have had leakage from spent fuel storage poo
excessive corrosion of fuel causing increased radiation levels in the pool, or degradation
systems.  Vulnerabilities are also caused by loss of institutional controls, such as cessa
funding or reductions in facility maintenance and control. 
waste  Any waste defined as solid waste by 40 CFR 261.2. Solid waste excluded from regulat
by the Resource Conservation and Recovery Act (RCRA) is still considered a waste. This inc
wastes of all types (solid, liquid, gaseous, hazardous, radioactive, sanitary, and so fort
waste acceptance criteria (WAC)  The requirements specifying the characteristics of waste 
waste packaging acceptable to a waste receiving facility; and, the documents and processes
generator needs to certify that waste meets applicable requirements. 
waste acceptance specifications The functions to be performed and the technical requiremen
for a Waste Acceptance System for accepting spent nuclear fuel and high-level waste into t
Radioactive Waste Management System according to the Waste Acceptance System Requirements
Document (DOE/RW-0352P, January 1993, Office of Civilian Radioactive Waste Management). 
waste analysis plan (WAP)  A plan that specifies the parameters for which each waste will 
analyzed. These include a testing and sampling method(s), timing, and the rationale of the
or the facility operator responsible for treatment, storage, or disposal. It ensures that 
type and composition determinations are made as required by law, regulation, or good judgm
waste area group (WAG)  Ten groupings of release sites under the INEL Federal Facility 
Agreement and Consent Order (FFA/CO). Groupings are for efficiency in managing the assessm
and cleanup process. Nine of these WAGs are associated with specific facilities, and the t
associated with the remaining miscellaneous facilities. Each WAG may be broken down into 
individual operable units. 
waste certification  A process by which a waste generator certifies that a given waste or 
stream meets the waste acceptance criteria of the facility to which the generator intends 
waste for treatment, storage, or disposal. Certification is accomplished by a combination 
characterization, documentation, quality assurance, and periodic audits of the certificati
waste certification plan  A plan or collection of plans used by a generator to specify the
which waste is prepared and certified to meet applicable waste acceptance and safety crite
hazardous and radiological waste handling, treatment, transportation, and packaging regula
other local or site requirements. Certification plans result in developing the information
receiving facility needs to confirm the suitability of waste for acceptance. 
waste certification program A systematic approach to ensure that waste characterization is
conducted in a manner to provide reasonable assurance that the receiving facility's waste 
criteria are met. A waste certification program consists of all the functional elements, o
and activities necessary to provide reasonable assurance that waste characterization is do
sufficient accuracy to ensure proper handling. These functions can be performed by various
organizations. 
waste characterization  See characterization. 
waste container  A receptacle for waste, including any liner or shielding material that is
to accompany the waste in disposal. 
waste generation  Any waste (after being declared a waste, see "waste") produced during a
particular calendar year. This does not include waste produced in previous years that is b
repacked, treated, or disposed of in the current calendar year. It does include any second
(for example, clothing, gloves, waste from maintenance operations, and so forth) generated
treatment, storage, or disposal activities of previously generated wastes. 
waste generator organization Any organization that is responsible for the individual gener
of waste. 
Waste Isolation Pilot Plant (WIPP)  A facility near Carlsbad, New Mexico, authorized to 
demonstrate safe disposal of defense-generated transuranic waste in a deep geologic medium
waste management  The planning, coordination, and direction of those functions related to
generation, handling, treatment, storage, transportation, and disposal of waste, as well a
surveillance and maintenance activities. 
waste management facility  All contiguous land, structures, other appurtenances, and 



improvements on the land, used for treating, storing, or disposing of waste or spent nucle
facility may consist of several treatment, storage, or disposal operational units (for exa
more landfills, surface impoundments, or combinations of them). 
waste management program  A systematic approach to organize, direct, document, and assess
activities associated with waste generation, treatment, storage, or disposal.  A waste man
program consists of all the functional elements, organizations, and activities that compri
needed to properly manage waste. These functions and activities can be performed by variou
organizations. 
waste management systems assessment A systems assessment of the entire low-level waste 
management (or all of waste management) structure/program at a given site that considers t
storage, and disposal, as well as onsite and offsite points of generation with an emphasis
optimization of all aspects of the operations, including, but not limited to, protection o
and the environment, regulatory compliance, and cost effectiveness. 
waste minimization  An action that economically avoids or reduces the generation of waste 
source reduction, reducing the toxicity of hazardous waste, improving energy usage, or rec
These actions will be consistent with the general goal of minimizing present and future th
human health, safety, and the environment. 
waste receiving facility  A facility that formally accepts waste from a waste generator or
for treatment, storage, or disposal. 
waste segregation  The process of separating (or keeping separate) individual waste types 
forms in order to facilitate their cost-effective treatment and storage or disposal. 
waste stream  A waste or group of wastes with similar physical form, radiological properti
U. S. Environmental Protection Agency waste codes, or associated land disposal restriction
standards. It may be the result of one or more processes or operations. 
waste type  The waste types being considered in this EIS are high-level waste, transuranic
mixed low-level waste, low-level waste, hazardous waste, or nonhazardous waste. 
water pool  A type of facility usually used for the storage of irradiated nuclear material
fuel. The water shields the material being stored while allowing it to be accessible for h
Sometimes referred to as a water pit. 
water table The surface below which is saturated with water (an aquifer) and above which i
saturated with water (the vadose zone). 
weathering  The process by which rocks are broken down and decomposed by the physical and
chemical actions of wind, rain, temperature change, plant colonization, and bacterial acti
weighing factor (W (T)) For an organ or tissue, (W (T)) is the proportion of the risk of h
(cancer fatalities) resulting from irradiation of that organ or tissue to the total risk o
(cancer fatalities) when the whole body is irradiated uniformly. 
wet storage  Storage of spent nuclear fuel in a pool of water, generally for the purposes 
and/or shielding. 
zone of aeration  See vadose zone.    
zone of saturation  That part of the earth's crust in which all voids are filled with wate
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#F-1  SOCIOECONOMICS 
      The socioeconomic impact analysis conducted for this Environmental Impact Statement 
potential effects of the proposed Idaho National Engineering Laboratory (INEL) alternative
economic resources of the region of influence, defined in terms of employment, income, pop
education, and community services.  The changes in U.S. Department of Energy (DOE) expendi
workforce, and payroll that would occur under each of the alternatives impact the communit
effects on regional business activity and employment.  Changes in DOE expenditures for reg
services, as well as changes in household expenditures made by INEL employees, affect the 
business activity generated within the region of influence, the demand for community servi
care and public education), and the ability of local government agencies to fund such serv
      This analysis evaluates the effects of the proposed alternatives relative to the bas
conditions described in Section 4.3, Socioeconomics, in Volume 2 of this Environmental Imp
The existing and projected economic conditions in the region of influence provide the fram
assessing the impacts of the socioeconomic effects that may result from implementation of 
alternatives.  The impact analysis, as described in the following methodology section, est
the alternatives on regional employment (the number of direct and secondary jobs) and earn
wages and salaries, proprietors' income, and other labor income).  These employment and ea
then generate potential changes in regional population and demand for housing and communit
   
      In general, the results of the impact analysis indicate that each of the proposed al
generate initial increases in employment within the region of influence, primarily due to 
activities.  Alternatives A (No Action) and C (Minimum Treatment, Storage, and Disposal), 
phaseout of the Expanded Core Facility, would result in employment declines by 2004, while
(Ten-Year Plan) and D (Maximum Treatment, Storage, and Disposal) would result in employmen
However, the projected decreases in baseline expenditures and employment at INEL are of su
magnitude to offset any increases projected as a result of the proposed alternatives.  As 
cumulative socioeconomic impact of INEL activity over the forecast horizon would be a decl
employment and economic activity. 
 

F-1.1 Region of Influence 

      The analysis of socioeconomic impacts is limited to the seven-county area surroundin
comprised of Bannock, Bingham, Bonneville, Butte, Clark, Jefferson, and Madison counties. 
influence was determined according to the following criteria: 
      -     Counties that contain the residences of at least 85 percent of the current INE
            and construction workforce 
             
      -     Counties in which the resident INEL workforce comprises 5 percent or greater o
            county's civilian labor force. 
             
 

F-1.2 Methodology and Key Assumptions 

      The analysis of socioeconomic impacts considers both impacts on economic activity, a
changes in employment and earnings, and the community, as measured by changes in populatio
demand for housing and community services.  The impact analysis conducted for Volume 2 of 
Nuclear Fuel and INEL Environmental Restoration and Waste Management Environmental Impact 
(SNF and INEL EIS) estimates the potential social and economic impacts expected to occur w
of influence as a result of implementation of any of the proposed INEL environmental resto
management alternatives. 
      The socioeconomic impacts estimated in this analysis would be generated by the propo
expenditures and employment at INEL, which includes employment at DOE and site-related con
subcontractors, and would consider both direct and secondary effects.  Direct impacts are 
changes in INEL employment and earnings that occur during the construction and operations 
alternative over the period of analysis and the resultant effects on regional population, 
community services. 
      Secondary impacts include both indirect and induced impacts.  Indirect impacts are t
regional economic activity that result from changes in DOE purchases of goods and services
expected to occur under any of the alternatives.  Induced impacts are the additional chang



economic activity that result from changes in the household spending of employees whose jo
by (a) the change in employment at INEL and (b) the change in employment at regional busin
from the indirect impacts to regional economic activity. 
 

F-1.2.1 Economic Activity 

      Analysis of socioeconomic effects utilized total output, employment, and earnings mu
region of influence, obtained from the U.S. Bureau of Economic Analysis Regional Input-Out
System (RIMS II).  Interindustry multipliers were prepared by the Bureau of Economic Analy
United States input-output table in combination with the most recent region-specific infor
the relationship of the regional economy to the national economy.  The Bureau of Economic 
II model is based on research by Cartwright et al. (1981). 
      The direct economic impacts of each alternative were estimated based on project summ
descriptions developed by DOE, INEL contractors, and their representatives.  The project s
descriptions identify employment and expenditure requirements during the preconstruction, 
operations phases of each alternative.  (For the purposes of this analysis, preconstructio
activities were combined.)  Direct earnings were estimated based on average INEL wages and
direct employment impact under each alternative represents only the additional or new empl
expected to occur under implementation of an alternative.  The reassignment of existing em
would not represent a change in total INEL staffing; therefore is not included as part of 
impact. 
      These direct effects were then multiplied, using RIMS II coefficients specific to th
economy, to provide estimated total employment and earnings associated with the proposed a
Input-output sectors were selected to appropriately reflect the activities associated with
alternatives in order to capture the economic characteristics of each scenario within the 
For the purposes of this analysis, the construction activities under each alternative are 
Construction Industry, and the operations phase activities are represented by the Chemical
Refining Industry. 
      The number of in-migrant or out-migrant workers associated with implementation of ea
was estimated according to a set of proportional assumptions.  Most INEL employees are in 
which increases the likelihood of migration from the area.  Construction and related emplo
employed under service contracts at the site, many of which are in lower-skilled positions
the likelihood of out-migration. 
 

F-1.2.2 Population and Housing 

      Population changes associated with projected baseline conditions and the proposed al
an important determinant of other socioeconomic and environmental impacts.  These populati
three key components:  (a) baseline growth, (b) relocation of workers and their dependents
increase of population (births minus deaths) over the long term.  The projected population
region of influence, as presented in Section 4.3, assumed continuation of current operatio
forecasts were then adjusted to reflect the impacts of projected baseline decreases in INE
the potential effects of each of the alternatives. 
      The relocation of workers in response to the projected declines in baseline activity
implementation of each of the alternatives was determined by utilizing the methods and ass
discussed in Section F-1.2.1.  The number of dependents expected to relocate with these wo
estimated based on household-size parameters derived from U.S. Census Bureau demographic d
      The population changes associated with the alternatives would result in further chan
demand.  Housing demand impacts were estimated from migration projected for each scenario,
in-migrating household would require one unit and each out-migrating household would relin
The number of relocating households was determined assuming that each relocating worker re
single household. 
      Expected housing availability was considered for the region of influence and key com
on recent housing market conditions and vacancy trends.  Projected demands associated with
were then assessed in the context of recent housing construction trends and vacancies in k
 

F-1.2.3 Community Services and Public Finance 

      Potential impacts to local community services due to changes in demand associated wi
proposed alternatives were determined for the region's key public services.  Impacts were 



jurisdictions that have the closest linkages to INEL personnel and their dependents, as we
likely to be most affected by the activities planned under the alternatives. 
      Projected changes in public school enrollments were estimated based on the results o
analysis.  The effects on public schools was based on the number of school-age children pr
households, current enrollment projections, and existing student/teacher ratios.  Likewise
public services was determined based on the current levels and service and the expected ch
the population to be served. 
      Local jurisdiction finances were evaluated based on changes in historic revenues and
levels, changes in fund balances, and reserve bonding capacities.  The effects of implemen
alternatives and projected declines in baseline INEL activity were evaluated based on: 
      -     Gains (or losses) of jobs in the region 
             
      -     Population increases (or decreases) in each jurisdiction, including school dis
             
      -     Earnings and income gains (or losses) 
             
      -     Potential changes in each jurisdiction's property tax base. 
             
 

F-1.3 Key Assumptions 

      The following section documents the key assumptions used to establish baseline condi
estimate economic and community impacts. 
 

F-1.3.1 Idaho National Engineering Laboratory Employment and Earnings 

      -     The Argonne National Laboratory-West (ANL-W) workforce was assumed to be const
            from Fiscal Year 1999 to Fiscal Year 2004. 
             
      -     Baseline workforce data for INEL include the effects of contractor consolidati
            that the West Valley Demonstration Project is not included. 
             
      -     The baseline workforce is assumed to be nonconstruction-related. 
             
      -     All construction workers were assumed to be new personnel for the four alterna
            on information received from construction contractors, 85 percent of construct
            would be hired from existing labor force in the region of influence. 
             
      -     Construction staffing was based on project descriptions.  Where no staffing in
            available, the construction staff was assumed to be one full-time employee for
            million in expenditure.  (The average expenditure per one full-time constructi
            was derived from those projects that had construction staffing data). 
             
      -     97.45 percent of new operation and construction employees were expected to liv
            region of influence. 
             
      -     Preconstruction staffing levels were determined by assuming one full-time empl
            million dollars in construction expenditure. 
             
      -     Operations staff requirements were based on information provided by project de
            and were assumed to be per year for the life of the project. 
             
      -     Employees classified as existing were assumed to be transferred from existing 
            at INEL.  Existing employees were considered to be part of the baseline employ
             
      -     Operations staffing requirements that would be filled by reassignment of exist
            personnel were not considered in the impact analysis.  The impact analysis onl
            personnel. 
             
      -     An average annual wage of $27,168 was assumed for construction employees.  An 
            annual wage of $43,304 was assumed for operation employees at INEL (U.S. Burea



            Economic Analysis, INEL Finance Office). 
             
      -     19.7 percent of all nonpayroll expenditures were assumed to be spent within th
            influence. 
             
 

F-1.3.2 Idaho National Engineering Laboratory Funding 

      -     Funding for environmental restoration and waste management does not include th
            Valley Demonstration Project. 
             
      -     Ongoing projects identified by Science Applications International Corporation 
            to be part of the baseline activities at INEL. 
              
      -     Projects included under the alternatives were not included in baseline funding
            Funding data received from DOE were adjusted to take into account the exclusio
            projects. 
             
      -     Duration of projects was rounded down to the nearest full year. 
             
      -     For projects for which the funding period was not provided, funding was evenly
            over the project period. 
             
      -     Funding for the Office of Civilian Radioactive Waste Management does not inclu
            West Valley Demonstration Project. 
             
      -     Argonne National Laboratory-West was assumed to operate at projected levels un
            Year 1999 and then hold constant through 2004. 
             
 

F-1.3.3 Idaho National Engineering Laboratory Related Population 

      -     One household per INEL employee is assumed. 
             
      -     The average household size per INEL household is assumed to be 3.47 people. 
             
      -     An 80-percent migration rate is assumed for population effects related to chan
            employment.  A 10-percent migration rate is assumed for population effects rel
            change in secondary employment. 
             
 

F-1.3.4 Project Information 

      -     Construction and Operations schedule, cost, and staffing data were obtained fr
            summaries found in Appendix C of Volume 2 of this Environmental Impact Stateme
             
      -     Preconstruction and construction phases were combined for this analysis. 
             
      -     Project schedules were based on project summaries.  If not provided, the opera
            was assumed to be 2004 (last year in analysis timeframe). 
             
 

F-1.4 Data Analysis 

      The following tables summarize the detailed economic data upon which the socioeconom
analysis was based.  Table F-1-1 presents employment data derived from the project data sh
Appendix C).  The employment data presented in the data sheets were categorized by existin
and new workers for each project and then aggregated by alternative.  Table F-1-2 summariz



employment expected under each alternative and represents the direct employment impact.  T
presents the results of the multiplier effects, summarizing direct, secondary, and total e
under implementation of each alternative.  Table F-1-4 presents the direct, secondary, and
expected under implementation of each alternative.  Table F-1-5 presents the change in pop
region of influence that could occur under each alternative, including a breakdown of the 
secondary-related effects.  Table F-1-6 presents the population change expected in the reg
to the declines in baseline INEL activity and the cumulative effect of the alternatives.  
presents historical and projected INEL baseline employment, INEL-related secondary employm
direct and secondary employment. 
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TABLES 
       
 
Table F-1-1.  Construction and operations employment (existing and new) at the Idaho Natio
category and by fiscal year.  ,b,c 
                        1995   1996   1997   1998   1999   2000   2001   2002   2003   200
                                              Alternative A (No Action)  
   Construction         409    424    223    77     155    80     0      0      0      0 
      Existing          44     43     27     2      0      0      0      0      0      0 
      Subcontractors    365    381    196    75     155    80     0      0      0      0 
   Operations           10     10     67     58     -92    -146   -390   -410   -410   -41
      Existing          10     10     20     61     61     161    103    103    103    103
      Subcontractors    0      0      0      0      0      0      0      0      0      0 
      New hires         0      0      47     -3     -153   -307   -493   -513   -513   -51
                                              Alternative B (Ten-Year Plan)  
   Construction         592    778    718    595    720    630    310    574    524    536
      Existing          217    284    244    207    200    160    130    85     60     30 
      Subcontractors    375    494    474    388    520    470    180    489    464    506
   Operations           10     10     171    251    252    432    280    280    277    277
      Existing          10     10     118    198    196    276    230    230    230    230
      Subcontractors    0      0      6      6      6      6      0      0      0      0 
      New hires         0      0      47     47     50     150    50     50     47     47 
                                    Alternative C (Minimum Treatment, Storage, and Disposa
   Construction         501    659    418    272    350    300    70     202    202    202
      Existing          86     78     72     47     45     45     45     2      2      2 
      Subcontractors    415    581    346    225    305    255    25     200    200    200
   Operations           10     10     97     97     -53    -107   -351   -371   -371   -37
      Existing          10     10     50     100    100    200    142    142    142    142
      Subcontractors    0      0      0      0      0      0      0      0      0      0 
      New hires         0      0      47     -3     -153   -307   -493   -513   -513   -51
                                    Alternative D (Maximum Treatment, Storage, and Disposa
   Construction         642    933    873    754    1121   1036   746    826    801    936
      Existing          267    289    249    216    251    216    216    161    121    80 
      Subcontractors    375    644    624    538    870    820    530    665    680    856
   Operations           10     10     177    257    258    438    286    286    283    283
      Existing          10     10     124    204    202    282    236    236    236    236
      Subcontractors    0      0      6      6      6      6      0      0      0      0 



      New hires         0      0      47     47     50     150    50     50     47     47 
                                         
a.  Source:  Project data sheets found in Volume 2, Appendix C, of this Environmental Impa
b.  See Section F-1.3 for assumptions regarding existing and new personnel.  
c.  Totals may not add due to rounding. 
          
 
Table F-1-2.  Direct construction and operations employment impacts in the Idaho National 
region of influence by alternative and by fiscal year.  ,b,c 
                        1995   1996   1997   1998   1999   2000   2001   2002   2003   200
                                                   Alternative A (No Action)  
Direct employment       347    362    232    68     -2     -223   -480   -500   -500   -50
   Construction         347    362    186    71     147    76     0      0      0      0 
      Subcontractors    347    362    186    71     147    76     0      0      0      0 
      New hires         0      0      0      0      0      0      0      0      0      0 
   Operations           0      0      46     -3     -149   -299   -480   -500   -500   -50
      Subcontractors    0      0      0      0      0      0      0      0      0      0 
      New hires         0      0      46     -3     -149   -299   -480   -500   -500   -50
                                                   Alternative B (Ten-Year Plan)  
Direct employment       356    469    502    420    548    598    220    513    487    527
   Construction         356    469    450    369    494    447    171    465    441    481
      Subcontractors    356    469    450    369    494    447    171    465    441    481
      New hires         0      0      0      0      0      0      0      0      0      0 
   Operations           0      0      52     52     54     152    49     49     46     46 
      Subcontractors    0      0      6      6      6      6      0      0      0      0 
      New hires         0      0      46     46     49     146    49     49     46     46 
                                         Alternative C (Minimum Treatment, Storage, and Di
Direct employment       394    552    375    211    141    -57    -457   -310   -310   -31
   Construction         394    552    329    214    290    242    24     190    190    190
      Subcontractors    394    552    329    214    290    242    24     190    190    190
      New hires         0      0      0      0      0      0      0      0      0      0 
   Operations           0      0      46     -3     -149   -299   -480   -500   -500   -50
      Subcontractors    0      0      0      0      0      0      0      0      0      0 
      New hires         0      0      46     -3     -149   -299   -480   -500   -500   -50
                                         Alternative D (Maximum Treatment, Storage, and Di
Direct employment       356    612    644    563    881    931    552    680    692    859
   Construction         356    612    593    511    827    779    504    632    646    813
      Subcontractors    356    612    593    511    827    779    504    632    646    813
      New hires         0      0      0      0      0      0      0      0      0      0 
   Operations           0      0      52     52     54     152    49     49     46     46 
      Subcontractors    0      0      6      6      6      6      0      0      0      0 
      New hires         0      0      46     46     49     146    49     49     46     46 
                                          
a. Source:  project data sheets found in Appendix C, Volume 2, of this Environmental Impac
b. See Section F-1.3 for assumptions regarding existing and new personnel.  
c. Totals may not add due to rounding. 
 
Table F-1-3.  Direct and secondary employment impacts in the Idaho National Engineering La
influence by alternative and by fiscal year.  ,b,c 
                        1995   1996   1997   1998   1999   2000   2001    2002    2003    
                                                   Alternative A (No Action)  
Total employment        835    872    566    164    -28    -585   -1233   -1283   -1283   
  Direct                347    362    232    68     -2     -223   -480    -500    -500    
    Construction        347    362    186    71     147    76     0       0       0       
    Operations          0      0      46     -3     -149   -299   -480    -500    -500    
  Secondary             489    510    334    96     -26    -361   -752    -783    -783    
    Construction-related489    510    262    100    207    107    0       0       0       
    Operations-related  0      0      72     -5     -233   -468   -752    -783    -783    
                                                   Alternative B (Ten-Year Plan)  
Total employment        858    1130   1217   1020   1330   1465   537     1244    1179    
  Direct                356    469    502    420    548    598    220     513     487     
    Construction        356    469    450    369    494    447    171     465     441     
    Operations          0      0      52     52     54     152    49      49      46      
  Secondary             502    661    715    600    781    867    317     731     693     
    Construction-related502    661    634    519    696    629    241     654     621     



    Operations-related  0      0      81     81     85     238    76      76      72      
                               Alternative C (Minimum Treatment, Storage, and Disposal)  
Total employment        950    1330   909    507    315    -184   -1175   -825    -825    
  Direct                394    552    375    211    141    -57    -457    -310    -310    
    Construction        394    552    329    214    290    242    24      190     190     
    Operations          0      0      46     -3     -149   -299   -480    -500    -500    
  Secondary             555    778    535    297    175    -127   -719    -515    -515    
    Construction-related555    778    463    301    408    341    33      268     268     
    Operations-related  0      0      72     -5     -233   -468   -752    -783    -783    
                               Alternative D (Maximum Treatment, Storage, and Disposal)  
Total employment        858    1474   1560   1363   2131   2266   1338    1647    1674    
  Direct                356    612    644    563    881    931    552     680     692     
   
  Construction        356    612    593    511    827    779    504     632     646     81
    Operations          0      0      52     52     54     152    49      49      46      
  Secondary             502    862    916    801    1250   1335   786     966     982     
    Construction-related502    862    835    720    1164   1079   709     890     910     
    Operations-related  0      0      81     81     85     238    76      76      72      
                                    
a.  Sources:  USBEA (1993) and project data sheets found in Volume 2, Appendix C, of this 
b.  See Section F-1.3 for assumptions regarding population migration.  
c.  Totals may not add due to rounding.  
 
Table F-1-4.  Direct and secondary earnings impacts in the Idaho National Engineering Labo
by alternative and by fiscal year (in thousands of dollars).  ,b,c 
                        1995     1996     1997     1998     1999     2000      2001      2
                                                                  Alternative A (No Action
Total earnings          18,213   19,011   13,396   3,512    -4,035   -19,624   -37,924   -
  Direct                9,421    9,834    7,042    1,809    -2,456   -10,891   -20,804   -
    Construction        9,421    9,834    5,059    1,936    4,001    2,065     0         0
    Operations          0        0        1,983    -127     -6,457   -12,955   -20,804   -
  Secondary             8,792    9,178    6,353    1,702    -1,579   -8,734    -17,120   -
    Construction-related8,792    9,178    4,721    1,807    3,734    1,927     0         0
    Operations-related  0        0        1,632    -104     -5,313   -10,661   17,120    -
                                                                  Alternative B (Ten-Year 
Total earnings          18,712   24,650   27,717   23,426   30,243   35,441    12,828    2
  Direct                9,679    12,750   14,464   12,244   15,778   18,707    6,756     1
    Construction        9,679    12,750   12,234   10,014   13,421   12,131    4,646     1
    Operations          0        0        2,230    2,230    2,357    6,577     2,110     2
  Secondary             9,033    11,900   13,253   11,181   14,465   16,734    6,072     1
    Construction-related9,033    11,900   11,418   9,346    12,526   11,321    4,336     1
    Operations-related  0        0        1,835    1,835    1,939    5,412     1,736     1
                                                        Alternative C (Minimum Treatment, 
Total earnings          20,708   28,991   20,880   10,996   3,449    -10,892   -36,677   -
  Direct                10,711   14,995   10,914   5,681    1,415    -6,374    -20,159   -
    Construction        10,711   14,995   8,930    5,807    7,872    6,581     645       5
    Operations          0        0        1,983    -127     -6,457   -12,955   -20,804   -
  Secondary             9,997    13,995   9,967    5,316    2,034    -4,518    -16,518   -
    Construction-related9,997    13,995   8,335    5,420    7,347    6,143     602       4
    Operations-related  0        0        1,632    -104     -5,313   -10,661   -17,120   -
                                                        Alternative D (Maximum Treatment, 
Total earnings          18,712   32,134   35,202   30,911   47,707   52,905    30,292    3
  Direct                9,679    16,621   18,335   16,116   24,811   27,741    15,789    1
    Construction        9,679    16,621   16,105   13,886   22,454   21,164    13,679    1
    Operations          0        0        2,230    2,230    2,357    6,577     2,110     2
  Secondary             9,033    15,513   16,866   14,795   22,896   25,164    14,503    1
    Construction-related9,033    15,513   15,031   12,959   20,957   19,752    12,767    1
    Operations-related  0        0        1,835    1,835    1,939    5,412     1,736     1
                                        
a.  Sources:  USBEA (1993) and project data sheets found in Appendix C, Volume 2, of this 
b.  See Section F-1.3 for assumptions regarding wages and salaries.  
c.  Totals may not add due to rounding. 
 
Table F-1-5.  Direct and secondary population impacts in the Idaho National Engineering La
alternative and by fiscal year, not including baseline effects.  ,b,c 



                        1995     1996     1997     1998     1999     2000      2001      2
                                                             Alternative A (No Action)  
Population impact       350      365      340      62       -346     -916      -1595     -
  Direct-related        180      188      224      29       -337     -791      -1334     -
  Secondary-related     170      177      116      33       -9       -125      -261      -
                                                             Alternative B (Ten-Year Plan)
Population impact       360      474      625      543      679      955       334       6
  Direct-related        185      244      377      335      408      654       224       3
  Secondary-related     174      229      248      208      271      301       110       2
                                              Alternative C (Minimum Treatment, Storage, a
Population impact       398      557      484      206      -202     -749      -1571     -
  Direct-related        205      287      298      103      -263     -704      -1321     -
  Secondary-related     193      270      186      103      61       -44       -249      -
                                              Alternative D (Maximum Treatment, Storage, a
Population impact       360      618      769      687      1015     1290      670       7
  Direct-related        185      318      452      409      581      827       397       4
  Secondary-related     174      299      318      278      434      463       273       3
                                    
a.  Sources:  USBEA (1993) and project data sheets found in Volume 2, Appendix C, of this 
b.  See Section F-1.3 for assumptions regarding population migration.  
c.  Totals may not add due to rounding. 
 
Table F-1-6.  Direct and secondary population impacts in the Idaho National Engineering La
year, including baseline effects.  ,b,c 
                                                               Fiscal year  
                                1995          1996    1997    1998    1999    2000    2001
Baseline effects  
Change from 1995                0             -1451   -1620   -2715   -3638   -4534   -456
  Direct-related                0             -1213   -1355   -2271   -3042   -3792   -381
  Secondary-related             0             -237    -265    -444    -595    -742    -747
                                                                  Alternative A (No Action
Population impact               350           -1085   -1280   -2653   -3984   -5451   -615
  Direct-related                180           -1025   -1131   -2242   -3380   -4583   -514
  Secondary-related             170           -60     -149    -411    -605    -868    -100
                                                                  Alternative B (Ten-Year 
Population impact               360           -977    -994    -2172   -2959   -3579   -422
  Direct-related                185           -969    -977    -1936   -2634   -3138   -359
  Secondary-related             174           -8      -17     -236    -324    -441    -636
                                              Alternative C (Minimum Treatment, Storage, a
Population impact               398           -893    -1136   -2509   -3840   -5283   -613
  Direct-related                205           -926    -1056   -2168   -3306   -4496   -513
  Secondary-related             193           32      -80     -342    -535    -786    -996
                                              Alternative D (Maximum Treatment, Storage, a
Population impact               360           -833    -851    -2028   -2623   -3244   -389
  Direct-related                185           -895    -903    -1862   -2461   -2965   -341
  Secondary-related             174           62      53      -167    -162    -279    -474
  
                                                             
  
a.  Sources:  Tellez (1995), DOE-ID (1994), USBEA (1993), and project data sheets found in
b.  See Section F-1.3 for assumptions regarding population migration.  
c.  Totals may not add due to rounding. 
 
Table F-1-7.  Baseline employment:  Idaho National Engineering Laboratory direct employmen
                                                                              Fiscal year 
                 1990          1991     1992     1993     1994     1995     1996     1997 
                                                                                 Direct em
Contractors      7,500         7,985    7,901    7,820    7,700    6,097    6,047    6,097
DOE-ID           402           531      587      491      499      499      499      499  
Argonne National 786           882      905      943      890      880      860      850  
Laboratory-West 
Naval Reactors   2,434         2,252    2,263    2,017    1,640    1,144    777      686  
Facility 
Total direct     11,122        11,650   11,656   11,271   10,729   8,620    8,183    8,132
employment 



                                                                                 Secondary
Secondary        17,415        18,242   18,251   17,648   16,799   13,497   12,813   12,73
employment 
                                                                                 Total emp
Total employment 28,537        29,892   29,907   28,919   27,528   22,117   20,996   20,86
                                          
  
a.  Sources:  Tellez (1995), DOE-ID (1994b), USBEA (1993).  
b.  Direct employment  is defined as historical and projected baseline employment at INEL.
as non-DOE employment generated in the region as a result of baseline INEL employment and 
is direct plus secondary employment. 
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#F-2  GEOLOGY AND WATER 
     This section describes the methodology used to support the conclusions regarding the 
at the INEL site and local and regional water resource impacts for the four alternatives e
of this Environmental Impact Statement.  These conclusions resulted from an extensive revi
documentation characterizing the geologic and hydrologic conditions at the INEL site and a
this material into a concise description of the existing conditions and potential impacts.
Appendix F directly supports the summaries provided in Sections 4.6 and 5.6 (Geology) and 
(Water Resources) of Volume 2 of this Environmental Impact Statement. 



 

F-2.1 Geology 

     The evaluation of geology at the INEL site focused on the geologic hazards that could
impact the environmental restoration, waste management, and spent nuclear fuel  management
proposed under the four alternatives.  The following sections discuss the methods used to 
magnitude and likelihood of the hazards associated with seismicity and volcanism at the IN
 

F-2.1.1 Seismic Hazards Assessment 

     Since the early 1970s, seismic hazards assessments have been conducted at the INEL si
potential earthquake ground motions for establishing seismic design criteria.  Since that 
seismology hazard assessment and Federal regulations evolved.  To keep pace with these cha
deterministic evaluations were conducted for specific sites (WCC 1990), and deterministic 
seismic hazards assessments were conducted for the proposed New Production Reactor site at
(WCC 1992).  Also, an INEL site probabilistic seismic hazard assessment is underway to ass
contributions from potential local and regional earthquake sources on the magnitude and fr
motions and their estimated return periods for all facility areas (WCFS 1993). 
 

F-2.1.1.1 Current Deterministic and Probabilistic Evaluations. Both deterministic and 

probabilistic evaluations used the same geologic information and numerical techniques as f
deterministic evaluation (WCC 1990) and additional information collected under the New Pro
Geologic/Seismological/Geotechnical Studies program, which was conducted during the period
Under this program, paleoseismic investigations were conducted on the Lemhi Fault to deter
magnitude and recurrence, and a deep hole [1,520 meters (5,000 feet)] was drilled at the p
Production Reactor site to determine the near-surface geology (core samples).  Additional 
studies are being conducted to assess the seismogenic potential of the Arco Segment of the
     The INEL site is located adjacent to the Basin and Range province, which is character
extensional tectonics and associated normal faulting earthquakes.  Limited empirical data 
motion attenuation exist from the Basin and Range province, necessitating the use of empir
other regions and direct modeling results of ground motions using numerical techniques.  I
hazards evaluations, seismic wave transmission characteristics were developed using empiri
relationships based mostly on California data and a site-specific model based on the inter
stratigraphy obtained from the deep hole.  To model the effects of INEL site geology, a st
stochastic ground motion modeling approach was used to develop site-specific attenuation r
Band-Limited-White-Noise model, combined with random vibration theory, captures the featur
ground motion with a minimum of free parameters (WCC 1990). 
     The sources for the New Production Reactor site deterministic evaluation included (a)
magnitude (MW) 7.0 earthquake on the Lemhi fault, (b) a MW 5.5 earthquake randomly located
kilometer (15.5 mile) radius of the proposed New Production Reactor site, and (c) a MW 5.5
earthquake associated with the axial volcanic zone.  Peak horizontal and vertical accelera
spectra were estimated for the 50th and 84th percentiles based on the range of uncertainti
and ground motion model.  The predicted 50th percentile peak horizontal accelerations were
Lemhi fault and 0.18g from the volcanic earthquake at the New Production Reactor site.  Th
accelerations would be approximately two-thirds of the horizontal accelerations (WCC 1992)
     The New Production Reactor site probabilistic evaluation considered ground motion con
from the following earthquake sources:  (a) Basin and Range faults, (b) Eastern Snake Rive
rift zones and the axial volcanic zone, (c) the Eastern Snake River Plain areal source (ra
and (d) the Yellowstone Plateau and Idaho Batholith tectonic provinces (WCC 1992).  Result
analyses performed with the input source parameters and choice of attenuation relationship
size and location of the random earthquake and seismicity rates in the Eastern Snake River
important contributors to the uncertainty in the hazard at high peak acceleration levels (
     A probabilistic evaluation is underway to estimate site-specific seismic hazard curve
spectra for major INEL site facility areas.  This evaluation will incorporate geologic dat
New Production Reactor geological, seismological, and geophysical studies and the results 
fault paleoseismological studies.  As with past studies, the results will undergo extensiv
being considered for use in INEL site seismic design criteria.  Preliminary results sugges
motion levels, the Lemhi and Lost River faults are the largest contributors to the total h
motion levels, the hazard is dominated by the Eastern Snake River Plain areal source (rand



because it considers the occurrence of an earthquake in the immediate INEL site vicinity (
 

F-2.1.1.2 Seismic Design Criteria. Following completion of the 1990 deterministic evaluation, 

the results were subjected to extensive peer review by the U.S. Geological Survey, Univers
Engineering, INEL subcontractors, the U.S. Department of Energy (DOE), and the Defense Nuc
Safety Board.  The deterministic peak accelerations were adopted into the INEL architectur
standards in 1991 (DOE-ID 1993a).  The results of the New Production Reactor 1992 determin
probabilistic evaluations were extensively reviewed by a panel of experts.  This panel inc
recognized experts in the fields of seismology, tectonics, statistics, and structural engi
convened by DOE through Lawrence Livermore National Laboratory to review and approve 
recommendations for New Production Reactor structural design criteria (including seismic d
Ground motion results of the 1990 and 1992 studies indicate that INEL seismic design crite
appropriate for the estimated seismic hazards.  The probabilistic seismic hazard assessmen
1993) has undergone this review process. 
 

F-2.1.2 Volcanism 

     Hazards associated with INEL-area volcanism, as well as distant volcanic sources, hav
by several investigators.  A Volcanism Working Group consisting of experts from the INEL, 
laboratories, the U.S. Geological Survey, and universities was convened in 1990 to assess 
volcanism on the INEL site (VWG 1990). 
     For volcanic areas such as the Eastern Snake River Plain with no historical volcanism
incomplete chronologic record of prehistoric volcanism, assessments of potential volcanic 
volcanic risks are estimated based on interpretation of the long-term geologic record and 
effects of historical eruptions in analog regions such as Iceland and Hawaii.  Volcanic ha
site are related to future basaltic and rhyolitic eruptions along volcanic-rift zones and 
The most significant volcanic hazard to the INEL site is the inundation or burning of faci
lava flows from volcanic-rift zones.  A significant related hazard is disruption of facili
deformation accompanying magma intrusion along volcanic-rift zones: opening of fissures, n
and broad-region tilting and uplift within several kilometers of vents.  Other, less signi
include volcanic-gas emission and disruption of groundwater.  
     Available geologic map data, flow volume estimates, and geochronometry of INEL site b
flows suggest maximum (most conservative) volcanic frequencies of 10-4 to 10-5 per year fo
volcanic zone, and the Arco and Lava Ridge-Hell's Half Acre volcanic-rift zones.  The prob
basalt-lava inundation or intrusion-related ground disturbance at a specific facility is, 
be less than 10-5 per year for facilities on the southern INEL site.  Risk from these phen
INEL site facilities is still lower because volcanism there has been less frequent and les
probability of significant impact from all other volcanic phenomena, such as growth of new
the Eastern Snake River Plain or thicker than 8-centimeter (3-inch) tephra fall from non-E
Plain vents, is estimated to be much less than 10-5 per year due to the combined effects o
infrequency, low volume, and topographic or atmospheric barriers to the dispersal of tephr
 

F-2.2 Water Resources 

     The evaluation of potential consequences to water resources at the INEL site focused 
potential and water quality and use.  The following sections discuss the methods and refer
determine impacts resulting from the implementation of environmental restoration and waste
activities proposed under the alternatives. 
 

F-2.2.1 Surface Water 

     Surface water studies and data were reviewed during a literature search performed for
Environmental Impact Statement (EIS).  This section presents the methodology used for the 
potential impacts of the proposed alternatives to natural and artificial (manmade) surface
the vicinity of, the INEL site.  These methods were used to determine existing surface wat
potential (which could conceivably cause surface contamination to enter surface water bodi
Geological Survey has been compiling surface water quality data for many years.  In additi



Geological Survey and INEL studies have been conducted concerning flood potential at the I
 

F-2.2.1.1 Surface Water Quality. INEL site activities do not directly affect the quality of surface 

water outside the INEL site because the INEL site is located within a closed drainage basi
does not flow directly offsite (Hoff et al. 1990).  All major drainages within the INEL si
Big Lost River Playa in the northern portion of the INEL site.  However, water from the Bi
well as from seepage of evaporation basins and storm water injection wells, does infiltrat
River Plain Aquifer. 
     Physical, chemical, and radioactive water quality parameters have been measured along
River, the Little Lost River, and Birch Creek.  As a result of intermittent flow along the
consequently limited sampling opportunities, insufficient information is available to make
comparisons.  However, the water quality of these three intermittent streams is similar an
varied relatively little over time (USGS 1963-1993).  Chemical and physical parameters mea
three water tributaries do not exceed water quality standards (Estes et al. 1995), and wat
for all INEL site uses.  However, surface water is not withdrawn from these tributaries fo
site. 
     The Big Lost River System (the Big Lost River, Little Lost River, Birch Creek, and th
and playas) is defined as "waters of the United States" as specified by the Clean Water Ac
Water Act, two National Pollutant Discharge Elimination System General Permits for Storm W
Discharges were issued for the INEL site, one for industrial activities and one for constr
permit requirements for both of these activities specify the development of a site-wide St
Prevention Plan.  Any facility at the INEL site having the potential to discharge storm wa
River System associated with industrial or construction activities is subject to the monit
requirements of the INEL Storm Water Pollution Prevention Plans (FR 1992a, b).  The INEL S
Pollution Prevention Plans (DOE-ID 1993b, c) were established to assess potential storm wa
sources; select and implement appropriate management practices and controls to prevent con
storm water runoff; and implement monitoring, inspection, and notification programs.  Peri
are performed to determine the effectiveness of the plans to prevent storm water pollution
     Many potential sources of surface water contamination are also identified in the Fede
Agreement/Consent Order.  All potential contamination sources must be evaluated, including
activities, material inventory, past spills and leaks, nonwater discharge, and existing st
data.  Other activities required under the Federal Facility Agreement/Consent Order includ
summarizing potential pollutants, identifying and implementing best management practices, 
runoff maps, and identifying potential pollutants in the runoff. 
 

F-2.2.1.2 Flood Analysis. Several studies have been performed to evaluate the potential for 

flooding to occur at the INEL site.  A frequency analysis of local basin snowmelt for seve
INEL site was conducted in 1986 using historical data (Koslow and Van Haaften 1986).   Pre
from the Central Facilities Area weather station for 1956 to 1985 were used in the analysi
data from the Central Facilities Area station were assumed to be representative of precipi
INEL site (Koslow and Van Haaften 1986). 
     In general, flood plains at the INEL site are poorly defined, primarily because detai
flood hydrographic data are not available for much of the INEL site.  Studies are currentl
determine the 100-year flood plain for the Big Lost River at the INEL site.  These studies
rigorous assessment of the relationship between the Mackay Dam failure probable maximum fl
in Section F-2.2.1.3) and the INEL site 100-year flood plain for the Big Lost River.  A re
Sagendorf (1991) for a design analysis conducted by Zukauskas et al. (1992) used meteorolo
Central Facilities Area for 1950 through 1990 and, for the 25- and 100-year return periods
maximum 24-hour precipitation amounts and 25- and 100-year maximum snow depths at the Radi
Waste Management Complex. 
     During the winter months, mid-November through mid-March, a rain-on-snow event could 
the ground is frozen.  The 25- and 100-year, 24-hour duration rainfall amounts for these m
determined to be 2.3 and 2.9 centimeters (0.92 and 1.13 inches), respectively.  Based on r
year, the 25- and 100-year, 24-hour duration amounts were found to be 3.5 and 4.2 centimet
1.64 inches), respectively.  The expected 25-year maximum snow depth was determined to be 
centimeters (22.6 inches), and the 100-year maximum snow depth was found to be 77.7 centim
inches).  The peak discharges for the 25- and 100-year rainfall-on-snowmelt floods for the
Management Complex watershed were estimated by Zukauskas et al. (1992) to be 18.2 and 19.9
per second (643 and 704 cubic feet per second), respectively. 
     Zukauskas et al. (1992) conducted another flooding study at the Radioactive Waste Man



Complex.  The effects of natural topographic depressions, railroad embankments, and culver
discharges at the Radioactive Waste Management Complex were evaluated.  The study was cond
parts.  The first part was a hydrologic modeling study that evaluated the adequacy of the 
water drainage control system in preventing flooding of the Transuranic Storage Area durin
year return interval, 24-hour duration storm events.  The second part of the study present
drainage plan for the area.   
     The Zukauskas et al. (1992) study computed reservoir stages and peak discharges at ke
using the U.S. Army Corps of Engineering HEC-1 flood hydrograph package.  Precipitation an
inputs for modeling the 25- and 100-year return period events were derived from the Nation
Service records for the INEL site.  Water surface profiles for the main channel flow syste
elevations for computing culvert flow at critical locations were computed with the HEC-2 w
profiles program.  The study concluded that, with some minor reconfigurations and grading 
channel and the upgrading of two berms, the existing surface water drainage control system
flooding resulting from the 25- and 100-year, 24-hour rainfall/snowmelt storm. 
     McKinney (1985) documents flooding events that have occurred at the INEL Diversion Sy
Big Lost River.  The report presents an evaluation of Big Lost River flow records, the INE
System, the 1983 Mount Borah Earthquake, record low temperatures in December 1983, and the
jam on the diversion system that forced the river to pond along and nearly overtop Dike 1.
     Several flood routing studies have been conducted over smaller areas near specific IN
One of these was conducted by Martineau et al. (1990) at the Subsurface Disposal Area with
Radioactive Waste Management Complex.  The objective of this study was to determine if the
Subsurface Disposal Area berm is sufficient to prevent floodwater from entering the Subsur
Area if Dike 2 fails.  The Martineau et al. (1990) investigation showed that the Subsurfac
berm could be in danger of being overtopped by a breach flood from Dike 2.  For example, t
from Dike 2 could be initiated by a large flood in the Big Lost River. 
 

F-2.2.1.3 Probable Maximum Flood. Analysis of high-magnitude flooding caused by a dam 

failure relies on hydrodynamic theory to describe the dam-break wave and to propagate the 
Closed-form solutions do not exist for the partial differential equations of unsteady flow
numerical techniques are employed to achieve solutions.  Koslow and Van Haaften (1986) use
DAMBRK model developed by the National Weather Service to simulate four different postulat
Dam failure scenarios:  seismic dam failure, hydraulic (piping) failure of the dam with 10
hydraulic (piping) failure with 500-year flood, and overtopping failure.  DAMBRK has been 
tested against data from a number of actual dam failures, including the 1976 Teton Dam fai
Idaho. 
     Three functional elements are involved in DAMBRK:  description of the dam failure mod
conditions; computation of the time-varying flow and water surface elevations at the breac
the flood through the downstream valley.  These functions are accomplished using a number 
elements, including breach description, reservoir inflow and storage characteristics, down
resistance, flow losses, and downstream channel geometry.  The DAMBRK simulation routed th
along the Big Lost River channel from Mackay Dam to Test Area North at the INEL site.  Out
river into the INEL site diversion channel were estimated by the broad-crested weir outflo
DAMBRK.  Koslow and Van Haaften (1986) used a total of 259 channel cross sections in the M
flood analysis.   
     Peak flow rate, peak water surface elevation, flood wave arrival time, and maximum wa
were presented for eight cross sections along the Big Lost River.  In the event of a Macka
any of the four scenarios, there would be flooding along the Big Lost River channel with l
water depths on the INEL site.  The water velocity on the INEL site would range from 0.18 
second (0.6 to 3.4 feet per second), with water depths outside the banks of the Big Lost R
0.61 to 1.22 meters (2 to 4 feet) (Koslow and Van Haaften 1986).  No significant differenc
inundation was formed for the seismically induced dam failure and the piping failures that
100- and 500-year floods.  Significantly higher flow downstream and a greater extent of fl
the overtopping failure of the dam from a probable maximum flood. 
     The flat, open topography on the INEL site results in considerable spreading of flood
facilities subject to encroaching floodwaters are the Idaho Chemical Processing Plant, the
Facility, and the Loss-of-Fluid Testing Facility near Test Area North.  As part of an over
Koslow and Van Haaften (1986) of the flood potential at the INEL site facilities, Schreibe
a probable maximum flood inflow hydrograph to the Mackay Reservoir. 
     The use of the probable maximum flood represents a conservative estimate of the Macka
because the amount of water resulting as inflow into the reservoir would be far greater th
year or 500-year storm events.  Inflow resulting from the probable maximum flood would be 
meters per second (82,100 cubic feet per second) compared with 140 and 160 cubic meters pe



and 5,760 cubic feet per second) for the 100-year or 500-year storm event, respectively (K
Haaften 1986).  Modeling of the probable maximum flood scenario was performed assuming the
rose above the dam and caused failure.  This is likely because the spillways built into th
able to release the flow fast enough.  Results predict that 8,700 cubic meters per second 
per second) would be released immediately downstream of the dam.  This peak flow attenuate
meters per second (71,850 cubic feet per second) at the INEL Diversion Dam and to 990 cubi
second (34,810 cubic feet per second) at the Test Area North.  The flood wave reaches the 
Dam in 10 hours with flow rates of 0.028 to 0.085 cubic meters per second (1 to 3 cubic fe
the INEL site.  These flow rates would not be great enough to cause structural damage to t
facilities. 
 

F-2.2.2 Subsurface Water 

     Subsurface water quality and quantity, hydrologic properties, waste inputs, and other
gathered through a literature search.  This section contains a summary of the documentatio
used to characterize subsurface water quality and use at the INEL site and to support conc
impacts to water resources from the proposed alternatives.  Section F-2.2.2.1 discusses da
techniques; Section F-2.2.2.2 presents methodologies and references utilized to characteri
resources.  Section F-2.2.2.3 discusses modeling methodologies, individual modeling studie
and the assumptions on which the models are based. 
 

F-2.2.2.1 Data Collection Techniques. Hydrologic parameters at the INEL site, specifically 

hydraulic conductivity and transmissivity, are often determined by single-well pumping tes
Ackerman 1991).  Storativity values must be determined from multi-well pumping tests.  The
method for determining transmissivity involves pumping water from a well at a rate which s
aquifer and creates drawdown in the well.  The amount of drawdown is inversely related to 
of the aquifer.  The drawdown in the well is recorded as a function of time.  Time-well re
are also used and involve measuring the water level recovery as a function of time (Freeze
Curve matching techniques that compare the observed curves against type curves are used to
aquifer parameters (Freeze and Cherry 1979, Driscoll 1986, Domenico and Schwartz 1990).  
     Finite-difference computer modeling as performed by Garabedian (1992) can also be use
the hydraulic parameters by matching observed water levels to simulated levels.  The codes
finite-difference approximations of equations representing the hydrologic flow, which are 
hydraulic conductivity, storativity, porosity, hydraulic gradient, and transmissivity.  By
parameters until a match between actual and modeled water levels occurs, the parameters ca
Linear regression techniques have also been used to estimate transmissivity from specific 
1991). 
     Groundwater chemistry data are obtained by water sampling and chemical analysis.  Mon
sampled are purged until field parameters (that is, pH, temperature, conductivity) stabili
This ensures that the water sampled is formation water and not residual water that has bee
altered in the well.  The U.S. Geological Survey has been routinely monitoring wells at th
1949 and uses these methods of sampling (Barraclough et al. 1976, Pittman et al. 1988).  A
techniques used to determine concentrations of solutes include liquid scintillation and al
testing for radionuclides; atomic adsorption for metals and anions; and gas chromotography
spectrometry for volatile organic compounds (Mann 1990, Driscoll 1986).  Recently, studies
inductively coupled plasma-mass spectrometry for chemical analysis of cations, which offer
limits and an expanded analyte list (McCurry et al. 1994). 
 

F-2.2.2.2 Water Resources Characterization. This section presents the methodologies and 

briefly summarizes sources of information used to characterize subsurface conditions.  Spe
describing aquifer properties, water quality, and contaminant distribution are identified 
elements are highlighted.  Factors affecting background water chemistry and groundwater qu
references for source term determination are also provided. 
 

F-2.2.2.2.1 Description of Physical Properties and Flow



Characteristics-Determining the aquifer properties of the Snake River Plain Aquifer has be
standing goal of the U.S. Geological Survey, INEL, and other investigators.  Aquifer prope
include the hydraulic conductivity, transmissivity, specific capacity, flow rates and dire
of static head levels.  Because of the significant heterogeneity of the aquifer, these par
several orders of magnitude (tens to hundreds of meters) within the Snake River Plain Aqui
1991, Robertson et al. 1974).  Several investigators attribute the heterogeneity to the co
stratigraphy, which consists of numerous relatively thin basalt flows with rubble zones an
sedimentary interbeds (Robertson et al. 1974, Whitehead 1992).  Groundwater flow velocitie
aquifer are greatest along fractures, rubble zones, and boundaries between basalt flow lob
1994).  Locally, the variance can be important; but on an intermediate (hundreds of meters
regional (kilometers to tens of kilometers) scale, the properties are easier to model beca
average out (Garabedian 1986, 1992).  References that address hydrologic property testing,
hydrologic parameters, and modeling of properties in the Snake River Plain Aquifer include
Pittman et al. (1988), Ackerman (1991), Garabedian (1986, 1992), Robertson et al. (1974), 
et al. (1976).   
     Of these references, Ackerman (1991) and Garabedian (1986, 1992) are the most recent 
details on transmissivity distributions at the INEL site.  Ackerman (1991) utilized data f
well pumping tests within the Snake River Plain Aquifer to determine the distribution of t
under the INEL site.  Type-curve matching methods as discussed by Driscoll (1986) were use
linear regression of specific capacity-transmissivity relationships.  Conclusions showed t
values ranged from 0.6 to 70,000 liters per minute per meter (0.05 to 6000 gallons per min
transmissivity values varied over six orders of magnitude from 0.09 to 90,000 square meter
106 square feet per day).  Garabedian (1986) used parameter estimation techniques to estim
and estimated values ranged from 400 to 3.5 y 105 square meters per day (4,300 to 3.8 y 10
day) on a regional scale. 
 

F-2.2.2.2.2 Subsurface Water Quality and Contaminant Distribution-The natural 

groundwater chemistry of the Snake River Plain Aquifer is determined by inputs from precip
anthropogenic inputs, and water-rock reactions (Wood and Low 1988).  The background chemis
Snake River Plain Aquifer has been the subject of investigation and is important for deter
where elevated contaminant levels may exist.  Robertson et al. (1974) provides a detailed 
recharge water quantity and quality entering the Snake River Plain Aquifer and presents re
evolution of the natural groundwater chemistry.  The study was a mass balance approach and
inputs from the Mud Lake area, the Big Lost River System, and local precipitation.   
     Water-rock interactions taking place from the recharge to discharge zones of the aqui
natural water chemistry of the aquifer.  Robertson et al. (1974) and Wood and Low (1986, 1
mass balance studies consisting of a series of equations to explain chemical changes from 
southern part of the INEL site.  The equations consist of dissolution reactions for basalt
anorthite, pyroxenes, and olivines, as well as precipitation reactions for calcite and qua
reactions, which are responsible for the formation of clays (Drever 1988), were also consi
the calculations indicate that about 20 percent of the solutes in the groundwater can be a
dissolution reactions and that precipitation of quartz and calcite have an important impac
capabilities of the aquifer. 
     Knowledge of individual contaminant behavior is also necessary to understand contamin
and residence times below the surface.  Properties affecting contaminant behavior include 
dispersion, and radioactive decay.   These parameters are used in transport models; theref
are required.  Retardation factors are typically determined by laboratory column and batch
which are performed considering site-specific conditions (for example, soil and rock type,
(Drever 1988, Domenico and Schwartz 1990).  Retardation factors of 5-130, 1, and 2 for str
tritium, and iodine-129, respectively, have been used for modeling studies at the INEL sit
1993, 1994).   
     Strontium-90 was chosen for modeling conducted in support of this EIS for several rea
cesium-137 and strontium-90 were both disposed of by direct injection into the Snake River
from 1953 to 1984, extensive aquifer sampling showed that cesium-137 had not migrated a si
distance from the injection well, while strontium-90 has been detected in enough wells to 
geometry of plumes over time and space (Arnett and Rohe 1993).  This observation supports 
laboratory data regarding the relatively greater sorbtion and retardation properties of ce
to strontium-90 (Arnett and Rohe 1993), clearly indicates that strontium-90 has more of a 
INEL and regional water quality, and provides strontium-90 plume migration data for parame
      
     Dispersivities used in contaminant transport models range from 91 to 140 meters (298 
the longitudinal and transverse directions, respectively.  Radioactive decay is constant u



and the values used for the radionuclides are 26.6, 12.5, and 15,700,000 years for stronti
iodine-129, respectively (Arnett and Rohe 1993, 1994; Schafer-Perini 1993; Robertson 1974,
References that address the determination of retardation factors and dispersion coefficien
use in transport equations include Freeze and Cherry (1979), Domenico and Swartz (1990), a
(1988). 
     Contaminants interact differently below the surface, depending on whether they are in
or the saturated zone.  The vadose zone at the INEL site is very thick and acts as a buffe
between the surface and the saturated zone.  As a result, several studies have examined sp
vadose zone, such as the infiltration rates of water in basalt and sediments, location and
perched water zones, and location of contaminants sorbed to interbeds and the basalt matri
1992, Marts and Barrash 1991, Ackerman 1992, Hubbell 1990, and Cecil et al. 1991).  Kamins
Bishop (1991), and Cecil et al. (1992) address infiltration rates of water in subsurface s
Results indicate that the infiltration rates are highly dependent on the degree of saturat
Under highly unsaturated conditions, rates can be as slow as 0.36 centimeter per year (0.1
Bishop (1991) showed rates of water movement in a dry block of basalt to be approximately 
investigators have shown rates to be higher under saturated conditions in the vadose zone 
     Water quality evaluation and determining distribution of contaminants in the Snake Ri
Aquifer beneath the INEL site is the primary goal of the U.S. Geological Survey monitoring
U.S. Geological Survey has conducted routine sampling of monitoring wells and maintains re
chemical analyses in a database (Barraclough et al. 1981).  Typically, wells are sampled o
basis for major anions and cations, radionuclides, some trace metals, and field physical m
temperature, conductivity, pH).  Many wells constructed within the perched zones beneath t
ponds at the Test Reactor Area and Idaho Chemical Processing Plant are sampled quarterly f
parameters but include an expanded list of radionuclides (Cecil et al. 1991, Marts and Bar
addition to the routine studies, special studies have been conducted to define the distrib
contaminants.  For example, several studies evaluated the distribution of volatile organic
1990, Liszewski and Mann 1992, Mann and Knobel 1987).  Routine monitoring is required to m
updated information characterizing the levels and distribution of contaminants.  This is v
subsurface distributions of contaminants are transient.  Hubbell (1990) describes the fluc
levels and perched water chemistry at the Radioactive Waste Management Complex as a functi
Cecil et al. (1991) and Robertson (1977) discuss the relationship between waste inputs and
chemistry at the Test Reactor Area.  The distribution of contamination within the aquifer 
over time.  Golder (1994) discusses the time relation of contaminant distribution and prov
of the plumes at various time intervals.  Additional references addressing aquifer chemist
of contaminants include Robertson et al. (1974), Barraclough et al (1976), Cecil et al. (1
et al. (1988), Whitehead (1992), and Barraclough et al. (1981). 
 

F-2.2.2.2.3 Source Terms-Many references provide information identifying and 

characterizing source terms of liquid effluents as well as discuss the processes that prod
information is important for the overall characterization of the contaminant budget for th
kept by INEL site facility operating personnel and from monitoring devices are used to det
inputs.  Input data from 1953 to 1970 are sparse compared to after 1970, because recordkee
sampling programs were not as comprehensive as they are today.  References addressing sour
INEL site include Creed (1994), Lehto (1993), Arnett and Brower (1994), Arnett and Rohe (1
Golder (1994), IDHW (1994), Arnett (1994a), and Bobo (1993). 
     Golder (1994), prepared for this EIS, describes the baseline contaminants in the subs
history of contaminant plumes, background chemistry, concentrations of contaminants within
Plain Aquifer, and contaminants within the perched zones is summarized in this report from
studies.  Lehto (1993) was also prepared for this EIS and addresses the past history of wa
summarizes the volumes and radionuclide concentrations disposed of at the Test Reactor Are
Chemical Processing Plant, Test Area North, and several inactive areas.  Data in this repo
from the Radioactive Waste Management Information System and Non-Radioactive Waste Managem
Information System and were used as input for the modeling performed by Arnett and Rohe (1
Arnett (1994b). 
     Creed (1994) discusses source terms for a generic spent nuclear fuel storage facility
quality data from the Idaho Chemical Processing Plant Fluorinel and Storage Facility and a
nuclear fuel storage facility design (Hale 1994) used to identify impacts to the water qua
unintentional discharge of 18.9 liters per day (5 gallons per day) for 30 days consisting 
radionuclide concentrations:   
     -   Tritium - 10,000 picocuries per liter  
     -   Strontium-90 - 810 picocuries per liter 
     -   Antimony-125 - 100 picocuries per liter 



      
     -   Cobalt-60 - 9,290 picocuries per liter 
     -   Cobalt-58 - 148 picocuries per liter 
     -   Cesium-137 - 101 picocuries per liter.   
Creed (1994) also describes the scenario leading to the hypothetical leak, which consists 
leakage from secondary containment around the spent nuclear fuel storage pools. 
     Constant process monitoring, mass-balance, and facility design in accordance with cur
including double-walled confinement of all vessels and piping, would be used by DOE to lim
operational releases from a new spent nuclear fuel storage facility to a goal of essential
operational releases postulated would result from degraded equipment.  Arnett (1994a) addr
that this leak would have on subsurface water resources.  Results indicate that there woul
contaminants above maximum contaminant levels at the INEL site boundary resulting from a p
operational leak. 
 

F-2.2.2.2.4 Water Use-The amount of water consumed above the baseline differs for each 

alternative, with Alternative B (Ten-Year Plan) consuming the greatest quantity of water. 
alternative, the impacts to water quantity are expected to be minor compared to the volume
under the INEL site yearly [1.77 y 109 cubic meters (470 y 109 gallons)] (Robertson et al.
65 percent of the water consumed under current operations is returned to the aquifer by su
and infiltration.  Similar returns to the aquifer are expected to occur regardless of the 
The amount of water to be consumed under each alternative is estimated based on an evaluat
descriptions and conversations with project personnel.  
 

F-2.2.2.2.5 Data Limitations-Groundwater samples used to characterize subsurface water 

quality are taken from dedicated pumps that access the most permeable parts of the aquifer
are homogenized by the pump and represent a composite of the entire well.  Chemical consti
depending on the particular interval being sampled, and some intervals may have higher con
others (McCurry et al. 1994).  Hence, intervals with elevated concentrations of constituen
detected.   
     Retardation coefficients and dispersivity values used in contamination transport mode
site are not well known and were initially estimated from previous investigations (Roberts
Arnett and Rohe 1993, 1994)  The final values used are from calibration of the models wher
factor and dispersivity are varied until a match is obtained between the simulated and obs
concentrations for a 20-year timeframe.  In that sense, they are fitting parameters, rathe
derived parameters from field or laboratory experiments.  The significant contaminant plum
considered as large-scale, long-term tracer tests that provide intermediate scale paramete
factors obtained in this manner were lower than those obtained from laboratory scale tests
retardation estimated by model calibration for strontium-90, for example, was five, which 
than obtained from laboratory tests.  The lower, more conservative value was used in the a
      This is more important for the nonconservative contaminants because the values vary 
elements.  An assumed retardation factor of one for conservative contaminants (indicates n
used in all models for tritium and volatile organic compounds (Schafer-Perini 1993; Arnett
1994; Robertson 1974, 1977).  A small value of two was used for iodine-129.  Laboratory ex
difficult to extrapolate to the field because of large scale differences.  In addition, th
specific laboratory conditions that may or may not accurately reflect real conditions.  Fi
are preferred because of the scaling towards a larger system.  Other than the migration of
plumes themselves, no empirical studies to date have been performed at the INEL site for d
dispersivities or retardation coefficients for radionuclides.  A large-scale aquifer infil
a site on the INEL to determine field-scale contaminant transport properties (Wood et al. 
transport parameters, including retardation and dispersion used in contaminant transport m
EIS have been conservatively estimated to account for potential uncertainties in parameter
ensure that modeled impacts to the Snake River Plain Aquifer equal or exceed potential fut
high degree of certainty  (Arnett and Rohe 1993, 1994; Arnett 1994a, b). 
     Values for hydrologic parameters derived from pumping tests (for example, conductivit
transmissivity) are difficult to determine in the Snake River Plain Aquifer because the aq
transmissivity and is difficult to stress.  Formations yielding large volumes of water req
rates, but drawdowns of more than a few feet are difficult to obtain (Ackerman 1991, Rober
Transmissivity values determined from pump tests are underestimated due to effects of part
with the aquifer by the wells (Garabedian 1986, 1992).  The effective portion of the aquif
understood, especially beneath individual wells (Ackerman 1991, Garabedian 1986, 1992).  G



(1992) compared modeled values to empirical values and determined that the empirical value
smaller values, because the wells tested are only completed in the upper portion of the aq
     Porosity values are a limiting factor in transport modeling.  Highest porosity zones 
Plain Aquifer are the rubble zones and fractures, although saturated vesicular basalts con
capacity.  Porosity estimates range from near zero to 20 percent (Robertson et al. 1974), 
estimates of 5 to 10 percent are commonly used in modeling studies (Robertson 1974, Arnett
Schafer-Perini 1993).  Because the Snake River Plain Aquifer is semiconfined, storativity 
equal to porosity, and values for storativity are also estimated. 
     The levels of contaminants in the vadose zone need further study because their distri
moderately characterized and concentrations change with time (Cecil et al. 1991, Marts and
The lack of information is partially due to the lack of monitoring wells that access the v
water zones.  Several perched water zones are known and have been characterized for quanti
water, but other perched zones may exist that have not been studied yet.  Hubbell (1990), 
Marts and Barrash (1991), and Cecil et al. (1991) suggest the presence of possible perched
the ones documented, located along deeper sedimentary interbeds.  Known perched zones are 
and characterized at the Idaho Chemical Processing Plant and Test Reactor Area with sampli
quarterly.  Nonradiactive metallic contaminants in unsaturated parts of the vadose zone ar
locally but would probably be bound to sediments by sorption. 
     Infiltration rates in the vadose zone are one of the most poorly characterized but im
for modeling contaminant transport to the saturated zone.  Two of the important studies on
of water in the surface sediments near the Radioactive Waste Management Complex have been 
Cecil et al. (1992) and Kaminsky (1991).  Arnett and Rohe (1993) use a rate of 47 meters p
per year) as a conservative assumption in modeling the flow of liquids from the Idaho Chem
Plant and Test Reactor Area surface ponds to the saturated zone. 
 

F-2.2.2.3 Modeling Contaminant Transport. For this EIS, computer modeling was performed 

to predict the fate and transport of contaminants in the vadose and saturated zones (Arnet
1994; Schafer-Perini 1993; Dames and Moore 1993; Arnett 1994b).  The modeling characterize
contaminant behavior in the subsurface based on established theories of contaminant intera
transport, and hydrologic flow.  The models are capable of estimating contaminant migratio
timeframe specified by the user and results provide information on future impacts.  This s
general approach to modeling, provides a discussion of the modeling studies used, and incl
of limitations and assumptions on which the models are based.  See Table F-2-1 for a summa
contaminant transport models used to evaluate consequences to subsurface water resources. 
includes a brief model description, assumptions, calibration methods, modeling results, an
consequences to water resources. 
 

F-2.2.2.3.1 Techniques in Contaminant Fate and Transport Modeling-Fate and 

transport modeling requires an understanding of the subsurface in addition to understandin
work.  The steps involved in modeling include (a) data assembly and verification, (b) deve
conceptual model, (c) code selection, (d) model calibration, and (e) computer simulation.
     Conceptual model development is one of the first steps in the modeling process and co
a complicated system such as the aquifer located under the INEL site and making simplifyin
This simplification process involves defining (a) the geometry, including boundaries of th
input and output; (c) locations of important features such as sedimentary interbeds; and (
wastes and rates of discharge.  Depending on the area being modeled, several different con
were developed for the models addressed in this EIS (Arnett 1994b; Arnett and Rohe 1993, 1
Perini 1993; Dames and Moore 1993; Robertson 1974, 1977).  
     For the modeling conducted in this EIS, several codes are available to model contamin
the Snake River Plain Aquifer.  Arnett et al. (1993) provides a detailed discussion of the
bases for selecting the codes used.  The codes MODFLOW and MT3D were chosen because of the
acceptance in the scientific community.  GFLUX is a modification of a U.S. Nuclear Regulat
code, GWSCREEN, which is widely used in the scientific  
 
Table F-2-1. Matrix of contaminant transport models used to evaluate consequences to subsu
(page 1) 
 
Table F-2-1. (page 2) Table F-2-1. (page 3) community and is accepted for use at the INEL 
FLAME for modeling organic plumes.   
     Calibration is an important step in the modeling process, because the validity of fut



relies on the accuracy of the match between simulated groundwater flow patterns and contam
and observed data.  Calibration of a flow model of the regional aquifer involved preparati
contours for multiple time periods (Arnett and Brower 1994, Arnett 1994b).  Time versus he
(hydrographs) were also prepared for selected wells.  Hydrologic parameters were varied un
resembled observed contours.  This method required several iterations with manual paramete
before a suitable match was obtained.  Calibration of the contaminant transport model foll
approach (Arnett and Rohe 1994).  Errors in calibration are usually associated with areas 
parameters are uncertain because of the high degree of  heterogeneity within the basalts. 
transport modeling typically requires adjustment of the retardation and dispersion coeffic
scale values are not known (Arnett and Rohe 1993, 1994; Schafer-Perini 1993, Dames and Moo
Robertson 1974). 
     The general approach to groundwater modeling by computer simulation is to solve the g
flow equation to predict hydraulic heads and to use the head distribution in the transport
the advective flow (velocity).  Hydrologic flow equations for transient conditions are a f
changing hydraulic gradient in time and space (water input and output), storativity, poros
compressibility, and transmissivity.  Contaminant transport equations are a function of ti
factors, dispersion coefficients, decay constants, advective transport, and rates of waste
flow equations must be solved first because results provide input into contaminant transpo
flow and transport equations used in this EIS are widely accepted and utilized in many typ
codes (Arnett 1994b; Arnett and Rohe 1993, 1994; Robertson 1974).  Flow and contaminant tr
are discussed in Freeze and Cherry (1979), Driscoll (1986), and Domenico and Schwartz (199
     A primary step in performing computer simulation is to establish the model's spatial 
then divided into a set of similar units of specified dimensions which are assigned a comp
Each node is assigned material properties.  The edges of the domain are assigned boundary 
information external to the model (Arnett 1994b; Arnett and Rohe 1993, 1994).  In general,
the more accurate the predictions, but the longer the computational time.  Grid patterns i
Arnett and Rohe (1993, 1994), and Robertson (1974) consisted of a rectangular pattern stre
northwestern mountain range and east about 16 kilometers (10 miles) past the INEL site bou
northern grid boundary was along the mountain front, and the southern boundary extended ab
(5 miles) south of the INEL site.  A submodel with a final grid was set up within the INEL
contaminant plumes for finer detail.  The finite-element grid formed by Schafer-Perini (19
contained more complicated triangular elements near sources of contamination (for example,
injection well). 
     The flow and contaminant transport equations are solved by finite-difference or finit
techniques (approximations of the partial differential equations) for each node within the
predict hydraulic head and concentrations of contaminant distributions as a function of ti
patterns are needed around some waste sources to simulate steeper hydrologic and chemical 
element techniques have some advantages in these situations.  Arnett (1994b), Arnett and R
and Robertson (1974) used the finite-difference techniques, whereas Schafer-Perini (1993) 
element techniques.  After completion of the simulation (that is, equations solved for eac
increments) the concentrations and hydraulic heads within the nodes are contoured, thus pr
plume maps and hydraulic head contours.  The modeling grid used for this EIS was bounded b
variable head and no-flow boundaries to the west.  No-flow boundaries were assigned to the
the mountains and Snake River Plain Aquifer, whereas variable head boundaries were assigne
areas such as mouths of the Big Lost River, Little Lost River, and Birch Creek.  Schafer-P
considered variable head boundaries for the Test Area North model.  Eastern and southern b
considered constant head and at sufficient distances from contaminant plumes such that rea
defining the boundary conditions had a negligible effect on the simulated groundwater velo
areas.   
 

F-2.2.2.3.2 Modeling Studies-Table F-2-1 presents the different models used in the 

assessment of predicted consequences to water resources.  Table F-2-1 describes the indivi
results produced, potential impacts to the water resources, calibration of the models, and
models are based on.  Modeling was performed by several investigators for the vadose zone,
zone, for a bounding accident scenario, and for an unintentional release from a generic sp
storage facility.  Iodine-129, tritium, and strontium-90 plumes extending from the Test Re
Idaho Chemical Processing Plant were modeled by Arnett and Rohe (1993).  Organic contamina
Area North and the Radioactive Waste Management Complex were modeled by Schafer-Perini (19
Dames and Moore (1993), respectively.  In addition, an accident scenario for a high-level 
the Idaho Chemical Processing Plant was modeled.  The accident scenario model concluded th
would not extend beyond the INEL site boundary above maximum contaminant levels throughout
implementation period (Arnett 1994a).  The results of the tank failure model were dependen



amount of liquid in the tank being the only hydraulic driver; it appears reasonable that p
be taken by authorities to mitigate the impacts of such an accident through capping, pumpi
means.  The source terms for unintentional discharges at a generic spent nuclear fuel stor
negligible compared with the strontium-90 source terms in the high-level waste tank and sm
past strontium-90 discharges. 
     A simple, one-dimensional model was used to estimate flow and contaminant transport i
zone below the disposal ponds.  Average vertical water velocity was calculated from averag
time and vadose zone thickness.  The conclusion that strontium-90 is strongly retarded in 
based on laboratory and theoretical data to a limited degree.  It is based more on the fac
amounts of strontium-90 have been discharged to the Test Reactors Area radioactive waste p
past 40 years and very little, if any, strontium-90 (near detection limit) concentrations 
aquifer directly beneath or near the Test Reactors Area perched water body.  Again, approp
data (which integrate the effects of local heterogeneities) were available to provide a go
model parameter.  In the case of strontium-90, the retardation factor was calculated assum
90 would experience break-through in the near future.   
 

F-2.2.2.3.3 Modeling Assumptions and Limitations-Table F-2-1 lists the 

assumptions that provide the bases for the different models used to support the environmen
described in Section 5.8, Water Resources, of Volume 2 of this Environmental Impact Statem
following briefly discusses the assumptions and limitations. 
     -   Transient versus steady-state modeling:  Garabedian (1986, 1992), Arnett (1994b),
         and Rohe (1993, 1994), and Robertson (1974) concluded that the Snake River Plain 
         system is best simulated by considering transient conditions and a transient hydr
         Modeling can be conducted under transient (time-dependent) or steady-state condit
         Steady-state modeling is used when aquifer conditions (for example, water levels,
         be considered constant for approximately the period of simulation.  Mathematicall
         in hydraulic gradient with time is considered zero, and storativity terms are not
         assuming steady-state conditions.  The steady-state assumption cannot be made bec
         levels and recharge volumes change with time.   
          
     -   Aquifer anisotropy and two dimensional flow:  Garabedian (1992) concluded that on
         regional scale the groundwater flow is predictable and can be simulated in two di
         Vertical flow was found to be several orders of magnitude less than horizontal fl
         scales vertical flow may be significant, but on regional scales the assumption is
          
     -   No new discharge of radioactive wastes with concentrations above the maximum 
         contaminant level or derived concentration guides:  One of the primary assumption
         for modeling and in the evaluation of impacts to the water resources is that no n
         discharges of radioactive wastes with concentrations above the maximum contaminan
         derived concentration guides will be discharged to the subsurface.  Modeling perf
         fate and transport of contaminant plumes assumes this in evaluating baseline cont
         migration from the vadose zone to the saturated zone (Arnett and Rohe 1993).  Rev
         individual project descriptions indicates that wastes will be disposed of in evap
         and liquid waste condensers.  Sources of wastes are slowly declining due to impro
         management practices and engineering and institutional controls; therefore, under
         operating conditions no liquid wastes will have concentrations above maximum cont
         levels or derived concentration guides which would enter the subsurface.  However
         assumes no accidental or unintentional releases will occur.  Bounding conditions 
         effects from a series of accidental spills indicate that even under conservative 
         will not likely affect water quality beyond the immediate facility area (Arnett 1
          
     -   Boundary conditions:  The boundary conditions imposed for the INEL site model gri
         consisted of constant head, no-flow, and variable head.  Boundaries to the east w
         to have sufficient distances from contaminant plumes such that reasonable errors 
         boundary conditions have negligible effects on the simulated groundwater velocity
         areas.  These boundaries were assigned constant heads.  The boundaries along the 
         border were considered to have no flow along the mountain fronts and variable hea
         recharge zones.  Variable head boundaries were used on the Schafer-Perini (1993) 
         northern recharge zones.  Model calibration indicates that these boundaries appea
         because a suitable match between simulated and observed flow patterns was made fo
         1970-to-1990 time period (Arnett 1994b). 
          



     -   Precipitation is insignificant to recharge:  The amount of precipitation that acc
         the vadose zone and migrates to the aquifer is negligible when compared to the am
         underflow.  This is a good assumption considering the amount of precipitation (22
         per year, 8.7 inches per year) and the evaporation rate (125 centimeters per year
         year).  Thirty percent of the average annual precipitation at the INEL site resul
         content in snow (Bishop 1993).  Snowmelt creates ponding in localized areas, whic
         infiltrates to the Snake River Plain Aquifer.  However, this recharge is insignif
         the water flow under the INEL site each year is 1.77 billion cubic meters (470 bi
         (Robertson et al. 1974).  
          
     -   Contaminant transport occurs in the upper 74-100 meters (243-325 feet) of the aqu
         Several modelers assume that the contaminant transport occurs in the upper 100 me
         feet) of the aquifer because this is the portion with the highest hydraulic condu
         and Rohe 1993, 1994; Schafer-Perini 1993; Robertson 1974, 1977).  Vertical migrat
         wastes downward below this zone is considered insignificant.  Several studies con
         be the effective portion of the aquifer (Ackerman 1991; Robertson et al. 1974, Ba
         al. 1976, Garabedian 1986, 1992), hence for regional scale modeling this is likel
         assumption.  On a local scale, downward vertical movement of contaminants may be 
          
     -   No speciation of the contaminant of interest:  The models that were used in this 
         consider speciation of contaminants (specifically strontium-90) with other anions
         The contaminants are assumed to be in their valance state and not bound to other 
         thus preventing sorption.  Equilibrium modeling using the U.S. Environmental Prot
         Agency-developed code MINTEQA2 indicated that the contaminants of interest in the
         would be unspeciated and would be expected to sorb as discussed in the models. 
          
     The mathematics used in the models are founded on other assumptions that are not desc
example, it is assumed that flow can be described by Darcy's Law and that the partial diff
can be approximated for solution by numerical methods.  For more detail, see Domenico and 
(1990). 
 

F-2.2.2.3.4 Potential Contaminant Migration from Solid Waste-Solid low-level 

radioactive and transuranic waste have been disposed of in several pits at the Subsurface 
within the Radioactive Waste Management Complex since 1952, and these dispositions are pro
continue until 2020.  Transuranic waste disposal at the complex was discontinued in 1970; 
of low-level radioactive waste is projected to continue until 2020.  A preliminary scoping
radioactive waste disposal practices during the time period from 1952 to 1996 is currently
as part of a Comprehensive Environmental Response, Compensation, and Liability Act investi
investigation is being conducted under the Federal Facility Agreement/Consent Order that r
negotiations among DOE, the U.S. Environmental Protection Agency, and the State of Idaho. 
purposes of this EIS, impacts are being evaluated from 1995 to 2005.  Results of the preli
assessment indicate that contaminants would not reach the INEL site boundary exceeding Fed
drinking water standards through 2005 (Loehr et al. 1994).  For the next 100 years, the ra
highest 30-year average concentration in groundwater are predicted to be carbon-14 and tri
4,510 picocuries per liter, respectively.  These levels are well below DOE's Derived Conce
established for carbon-14 (70,000 picocuries per liter) and the U.S. Environmental Protect
Maximum Contaminant Level established for tritium (20,000 picocuries per liter). 
     A radiological performance assessment was also conducted for low-level waste buried a
Radioactive Waste Management Complex from 1984 through present operations and projected to
disposed through 2020 (Maheras et al. 1994).  The results of the assessment indicate that 
pathway exposure occurring by the year 2060 at the INEL site boundary would be less than 0
year (Maheras et al. 1994).  No significant impacts are expected to occur within the imple
the EIS.  However, further information is required before an accurate evaluation of the po
contaminant transport from the Radioactive Waste Management Complex to the environment can
completed.  Information is currently being compiled to characterize source terms, migratio
water, infiltration rates through soil coverings, sorptive characteristics of contaminants
information.  A Remedial Investigation/Feasibility Study and a risk assessment is being pr
the potential impacts of past, present, and future activities at the Radioactive Waste Man
but is not available for this EIS. 
     New wastes resulting from sources outside the INEL site identified under the proposed
would not be addressed by the Remedial Investigation/Feasibility Study or the risk assessm
new wastes transported to the INEL site under the alternatives would be addressed under se



Environmental Policy Act documentation, and/or as specified under the Resource Conservatio
and the Comprehensive Environmental Response, Compensation, and Liability Act. 
     Loehr et al. (1994) and Maheras et al. (1994) used computer models including GWSCREEN
PORFLOW to predict the levels of contaminants that would occur at the INEL site boundary. 
considered the leaching and migration of contaminants through the vadose zone and into the
For a detailed discussion of methods used in the modeling approach, refer to these reports
 

F-2.3 References 

      Ackerman, D. J., 1991, Transmissivity of the Snake River Plain Aquifer at the  Idaho
     Laboratory, Idaho, U.S. Geological Survey Water Resources Investigations Report 91-40
     DOE/ID-22097, U.S. Department of Energy, Idaho Falls, Idaho. 
      
      Ackerman, D.J., 1992, Transmissivity of Perched Aquifers at the Idaho National Engin
     Idaho, U.S. Geological Survey Water Resources Investigations Report 91-4114, DOE/ID-2
     Department of Energy, Idaho Falls, Idaho. 
      
      Arnett, R. C., 1994a, EG&G Idaho, Inc., Idaho Falls, Idaho, memorandum to A. L. Bowm
     Inc., Idaho Falls, Idaho, subject:  "Calculated Contaminant Releases from Spent Nucle
     Transfer and Storage Systems," RCA-05-94, May 10. 
      
      Arnett, R. C., 1994b, Calibration of the Groundwater Flow Model for a Portion of the
     Aquifer Beneath the Idaho National Engineering Laboratory, ER&WM-EDF-0024-93, Revisio
     EG&G Idaho, Inc., Idaho Falls, Idaho, December 19. 
      
      Arnett, R. C. and J. M. Brower, 1994, Groundwater Flow Model Data for Model Calibrat
     EDF-0001-93, EG&G Idaho, Inc., Idaho Falls, Idaho, November 14.   
                                                                      
      Arnett, R. C. and M. J. Rohe, 1993, Predicted Consequences on the Snake River Plain 
     Alternative Actions 1 and 2, ER&WM-EDF-0025-93, EG&G Idaho, Inc., Idaho Falls, Idaho,
     25. 
      
      Arnett, R. C. and M. J. Rohe, 1994, Calibration of the Groundwater Transport Model f
     Plain Aquifer Beneath the Idaho National Engineering Laboratory, Engineering Design F
     SNF&EIS-0005-94, EG&G Idaho, Inc., Idaho Falls, Idaho, December 22. 
      
      Arnett, R. C., J. M. McCarthy, G. T. Norell, A. L. Schafer-Perini, T. R. Wood, 1993,
     Selection for WAG 10 Groundwater and Contaminant Transport Modeling at the Idaho Nati
     Engineering Laboratory, EGG-ERD-10532, EG&G Idaho, Inc., Idaho Falls, Idaho, February
        
      Barraclough, J. T., J. B. Robertson, V. J. Janzer, 1976,  Hydrology of the Solid Was
     Related to the Potential Migration of Radionuclides, Idaho National Engineering Labor
     Geological Survey Open-File Report 76-471, IDO-22056, U.S. Department of Energy, Idah
     Idaho, August. 
      
      Barraclough, J. T., B. D. Lewis, R. G. Jensen, 1981, Hydrologic Conditions at the Id
     Engineering Laboratory, Idaho-Emphasis:  1974-1978, U.S. Geological Survey Water Reso
     Investigations Report 81-526, IDO-22060, U.S. Department of Energy, Idaho Falls, Idah
      
      Bishop, C. W., 1991, Hydraulic Properties of Vesicular Basalts, master's thesis, Uni
     Tucson, Arizona. 
      
      Bishop, C. W., 1993, "Water Resources," in Irving, J. S., 1993, Environmental Resour
     Idaho National Engineering Laboratory, Volume 1, EGG-WMO-10279, EG&G Idaho, Inc., Ida
     Falls, Idaho, July. 
      
      Bishop, C. W., A. H. Wylie, J. L. Mattick, 1992, Results of Perched Water Aquifer Te
     Reactor Area, Idaho National Engineering Laboratory, Idaho, EGG-WM-10014, EG&G Idaho,
     Inc., Idaho Falls, Idaho, January. 
      
      Bobo, R., 1993, A Review of the Production, Use, and Disposal of Groundwater and the
     Storage, and Processing of Radioactive Liquid Waste at the Idaho Chemical Processing 
     INEL, INEL Oversight Program Technical Report 93-03, INEL Oversight Program, Idaho Fa



     Idaho, August. 
      
      Cecil, L. D., B. R. Orr, T. Norton, S. R. Anderson, 1991, Formation of Perched Groun
     Concentrations of Selected Chemical Constituents in Water, Idaho National Engineering
     Laboratory, Idaho, 1986-88, U.S. Geological Survey Water Resources  
      Investigations Report 91-4166, DOE/ID-22100, U.S. Department of Energy, Idaho Falls,
      November. 
       
      Cecil, L. D., J. R. Pittman, T. M. Beasley, R. L. Michel, P. W. Kubik, P. Sharma, U.
     "Water Infiltration Rates in the Unsaturated Zone at the Idaho National Engineering L
     Estimated from Chlorine-36 and Tritium Profiles, and Neutron Logging," in Proceedings
     International Symposium on Water-Rock Interaction, Park City, Utah, July 13-18. 
      
      Creed, B., 1994, U.S. Department of Energy, Idaho Operations Office, Idaho Falls, Id
     distribution regarding "Non-Zero Source Terms for Spent Nuclear Fuel (SNF) Wet Transf
     Storage and Criteria Checklist Compliance," March 30. 
        
      Dames & Moore, 1993, Remedial Investigation/Feasibility Study Report for the Organic
     the Vadose Zone-Operable Unit 7-08, Volume I: Remedial Investigation, EGG-ER-10684, p
     for EG&G Idaho, Inc., by Dames & Moore, Denver, Colorado, December. 
      
      DOE-ID (U.S. Department of Energy, Idaho Operations Office), 1993a, DOE-ID Architect
     Standards, Revision 14, U.S. Department of Energy, Idaho Falls, Idaho, September. 
      
      DOE-ID (U.S. Department of Energy, Idaho Operations Office), 1993b, Idaho National E
     Laboratory Storm Water Pollution Prevention Plan for Industrial Activities, DOE/ID-10
     Revision 01, U.S. Department of Energy, Idaho Falls, Idaho, September 15. 
      
      DOE-ID (U.S. Department of Energy, Idaho Operations Office), 1993c, Idaho National E
     Laboratory Storm Water Pollution Prevention Plan for Construction Activities--Generic
     DOE/ID-10425, U.S. Department of Energy, Idaho Falls, Idaho, September. 
      
      Domenico, P. A. and F. W. Schwartz, 1990, Physical and Chemical Hydrogeology, Toront
     Canada:  John Wiley & Sons, Inc. 
      
      Drever, J. I., 1988, The Geochemistry of Natural Waters, Second Edition, Englewood C
     Prentice Hall. 
      
      Driscoll, F. G., 1986, Groundwater and Wells, Second Edition, St. Paul, Minnesota:  
     Systems, Inc. 
      
      Estes, M., A. L. Lundahl, S. Williams, K. Fischer, 1995, Water Resources of the Idah
     Engineering Laboratory and Surrounding Region, EDF-94-WATR-0101, Revision 2, Science
     Applications International Corporation, Idaho Falls, Idaho, April 7. 
      
      FR (Federal Register), 1992a, 57 FR 175, "Final NPDES General Permits for Storm Wate
     Construction Sites," U.S. Environmental Protection Agency, September 9, pp. 41176-412
        
      FR (Federal Register), 1992b, 57 FR 175, "Final NPDES General Permits for Storm Wate
     Associated with Industrial Activity," U.S. Environmental Protection Agency, September
     41342. 
      
      Freeze, R. A. and J. A. Cherry, 1979, Groundwater, Englewood Cliffs, New Jersey:  Pr
      
      Garabedian, S. P., 1986, Application of a Parameter Estimation Technique to Modeling
     Aquifer Underlying the Eastern Snake River Plain, Idaho, Water Supply Paper 2278, U.S
     Geological Survey, Idaho Falls, Idaho. 
      
      Garabedian, S. P., 1992, Hydrology and Digital Simulation of the Regional Aquifer Sy
     River Plain, Idaho, Professional Paper 1408-F, U.S. Geological Survey, Idaho Falls, I
      
      Golder (Golder Associates, Inc.), 1994, Assessment of Trends in Groundwater Quality 
     National Engineering Laboratory, Report No. 933-1151, Golder Associates, Idaho Falls,
     September. 
      



      Hale, D., 1994, Description of a Generic Spent Nuclear Fuel Infrastructure for the P
     Environmental Impact Statement, EGG-WM-11230, EG&G Idaho, Inc., Idaho Falls, Idaho, M
      
      Hoff, D. L., R. G. Mitchell, G. C. Bowman, R. Moore, 1990, The Idaho National Engine
     Site Environmental Report for Calendar Year 1989, DOE/ID-12082(89), U.S. Department o
     Energy, Environmental Sciences Branch, Radiological and Environmental Sciences Labora
     Falls, Idaho, June. 
      
      Hubbell, J. M., 1990, "Monitoring and Sampling Perched Ground Water in a Basaltic Te
     89411, EG&G Idaho, Inc., Idaho Falls, Idaho. 
      
      IDHW (Idaho Department of Health and Welfare), 1994, The 1994 Idaho Water Quality St
     Idaho Department of Health and Welfare, Department of Environmental Quality, Idaho Fa
     October. 
      
      Kaminsky, J. F., 1991, In Situ Characterization of Unsaturated Hydraulic Properties 
     Sediments Adjacent to the Radioactive Waste Management Complex, Idaho National Engine
     Laboratory, Idaho, master's thesis, Idaho State University, Pocatello, Idaho. 
      
      Koslow, K. N. and D. H. Van Haaften, 1986, Flood Routing Analysis for a Failure of M
     EP-7184, EG&G Idaho, Inc., Idaho Falls, Idaho, June. 
      
      Lehto, W. K., 1993, INEL Groundwater Source Term, ER&WM-EDF-0018-93, EG&G Idaho, Inc
     Falls, Idaho, September 10. 
      
      Liszewski, M. J. and L. J. Mann, 1992, Purgeable Organic Compounds in Groundwater at
     National Engineering Laboratory, Idaho - 1990 and 1991, U.S. Geological Survey Open-F
     92-174, DOE/ID-22104, U.S. Department of Energy, Idaho Falls, Idaho, July. 
      
      Loehr, C. A., B. H. Becker, D. E. Burns, R. M. Huntley, S. M. Rood, P. Sinton, T. H.
     Preliminary Scoping Risk Assessment for Waste Pits, Trenches, and Soil Vaults at the 
     Disposal Area, Idaho National Engineering Laboratory, EGG-WM-11181, EG&G Idaho, Inc.,
     Falls, Idaho, April. 
      
      Maheras, S. J., A. S. Rood, S. W. Magnuson, M. E. Sussman, R. N. Bhatt, 1994, Radioa
     Management Complex Low-Level Waste Radiological Performance Assessment, EGG-WM-8773,
     EG&G Idaho, Inc., Idaho Falls, Idaho, April. 
      
      Mann, L. J., 1990, Purgeable Organic Compounds in Groundwater at the Idaho National 
     Laboratory, Idaho-1988 and 1989, U.S. Geological Survey Open-File Report 90-367, DOE/
     22089, U.S. Department of Energy, Idaho Falls, Idaho, July. 
      
      Mann, L. J. and L. L. Knobel, 1987, Purgeable Organic Compounds in Groundwater at th
     Engineering Laboratory, Idaho, U.S. Geological Survey Open-File Report 87-766, DOE/ID
     U.S. Department of Energy, Idaho Falls, Idaho, December. 
      
      Martineau, R.C., D. H. Hoggan, K. N. Keck, T. R. Wood, 1990, Hydrologic Modeling Stu
     Flooding at the Subsurface Disposal Area from A Hypothetical Breach of Dike 2 at the 
     National Engineering Laboratory, EGG-WM-9502, EG&G Idaho, Inc., Idaho Falls, Idaho, 
     December. 
      
      Marts, K. and W. Barrash, 1991, Duplicate Sampling of Perched Groundwater Beneath th
     Ponds at the Idaho Chemical Processing Plant, INEL, Technical Report 91-03, State of 
     Oversight Program, Idaho Falls, Idaho, December. 
      
      McCurry, M., M. Estes, J. Fromm, J. Welhan, W. Barrash, 1994, "Three-dimensional Che
     the INEL Aquifer System near the Idaho Chemical Processing Plant," in Hydrology, Wast
     Science and Politics, Proceedings of the 30th Symposium on Engineering Geology and 
     Geotechnical Engineering, P. K. Link (ed.), College of Engineering, Idaho State Unive
     Idaho, pp. 207-219. 
      
      McKinney, J. D., 1985, Big Lost River 1983-1984 Flood Threat, PPD-FPB-002, EG&G Idah
     Falls, Idaho, July. 
      
      Pittman, J. R., R. G. Jensen, P. R. Fischer, 1988, Hydrologic Conditions at the Idah



     Laboratory, 1982 to 1985, U.S. Geological Survey Water-Resources Investigations Repor
     DOE/ID-22078, U.S. Department of Energy, Idaho Falls, Idaho, December. 
      
      Robertson, J. B., 1974, Digital Modeling of Radioactive and Chemical Waste Transport
     Plain Aquifer at the National Reactor Testing Station, Idaho, U.S. Geological Survey 
     Report IDO-22054, U.S. Department of Energy, Idaho Falls, Idaho, May. 
      
      Robertson, J. B., 1977, Numerical Modeling of Subsurface Radioactive Solute Transpor
     Waste-Seepage Ponds at the Idaho National Engineering Laboratory, U.S. Geological Sur
     Open-File Report 76-717, IDO-22057, U.S. Department of Energy, Idaho Falls, Idaho, Ja
      
      Robertson, J. B., R. Schoen, J. T. Barraclough, 1974, The Influence of Liquid Waste 
     Geochemistry of Water at the National Reactor Testing Station, Idaho:  1952-1970, U.S
     Survey Open-File Report IDO-22053, U.S. Department of Energy, Idaho Falls, Idaho, Feb
      
      Sagendorf, J., 1991, Meteorological Information for RWMC Flood Potential Studies, Na
     Atmospheric Administration, Idaho Falls, Idaho, August. 
      
      Schafer-Perini, A. L., 1993, TAN Groundwater RI/FS Contaminant Fate and Transport Mo
     Engineering Design File ER-WAG1-21, Revision 0, EG&G Idaho, Inc., Idaho Falls, Idaho,
      
      Schreiber, D. L., 1986, Probable Maximum Flood on the Big Lost River at Mackay Dam, 
     Idaho, Inc., Idaho Falls, Idaho. 
      
      USGS (U.S. Geological Survey), 1963-1993, Water Data Storage Retrieval System (WATST
     Quality File, U.S. Geological Survey, Idaho National Engineering Laboratory Project O
      
      VWG (Volcanism Working Group), 1990, Assessment of Potential Volcanic Hazards for th
     Production Reactor Site at the Idaho National Engineering Laboratory, EGG-NPR-10624, 
     Idaho, Inc., Idaho Falls, Idaho, October. 
      
      WCC (Woodward-Clyde Consultants), 1990, Earthquake Strong Ground Motion Estimates fo
     National Engineering Laboratory:  Final Report, Volume I:  Summary, Volume II:  Metho
     and Analyses, and Volume III:  Appendices, EGG-BG-9350, EG&G Idaho, Inc., Idaho Falls
     November. 
      
      WCC (Woodward-Clyde Consultants), 1992, Earthquake Ground Motion Evaluations for the
     New Production Reactor at the Idaho National Engineering Laboratory:  Final Report, V
     Deterministic Evaluation and Volume II:  Probabilistic Evaluation, EGG-GEO-10304, EG&
     Idaho, Inc., Idaho Falls, Idaho, June. 
      
      WCFS (Woodward-Clyde Federal Services), 1993, Site-Specific Probabilistic Seismic Ha
     the Idaho National Engineering Laboratory (Draft), prepared by Woodward-Clyde Federal
     for EG&G Idaho, Inc., Idaho Falls, Idaho, June. 
      
      Whitehead, R. L., 1992, Geohydrologic Framework of the Snake River Plain Regional Aq
     Idaho and Eastern Oregon, Professional Paper 1408-B, U.S. Geological Survey, Idaho Fa
            
      Wood, T. R., G. T. Norrell, A. W. Wylie, K. J. Dooley, G. S. Johnson, E. R. Neher, 1
     Idaho National Engineering Laboratory Integrated Field Scale Pumping and Infiltration
     Hydrology, Waste Disposal, Science and Politics, Proceedings of the 30th Symposium on
     Engineering Geology and Geotechnical Engineering, pp. 152-164. 
          
      Wood, W. W. and W. H. Low, 1986, "Aqueous Geochemistry and Digenesis in the Eastern 
     Aquifer System," Geological Society of America Bulletin, 97, 12, pp. 1456-1466. 
      
      Wood, W. W. and W. H. Low, 1988, Solute Geochemistry of the Snake River Plain Region
     System, Idaho and Eastern Oregon, Professional Paper 1408-D, U.S. Geological Survey, 
     Idaho. 
      
      Zukauskas, J. F., D. H. Hoggan, R. M. Neupauer, J. F. Sagendorf, 1992, Conceptual De
     Water Drainage Control Upgrades for the RWMC Watershed and the Transuranic Storage Ar
     EGG-ESQ-9994, EG&G Idaho, Inc., Idaho Falls, Idaho, August. 
        
       



    
    
    
    
    
 

F-3 Air Resources 

SECTION F-3 CONTENTS 
F-3 AIR RESOURCES                                                                    
    F-3.1 Overview                                                                  
          F.3.1.1 Scope                                                            
          F-3.1.2 Supporting Documentation                                        
          F-3.1.3 Organization                                                   
    F-3.2 The Idaho National Engineering Laboratory Site Environment                  
          F-3.2.1 Radiation and Airborne Radioactivity                                
                  F-3.2.1.1 Sources of Radiation Exposure Not Related to Idaho 
                            National Engineering Laboratory Site Operations            
                  F-3.2.1.2 Radiological Environmental Monitoring                      
          F-3.2.2 Background Nonradiological Air Quality                               
    F-3.3 Air Quality Standards and Regulations                                       
          F-3.3.1 Federal and State Air Quality Requirements                         
                  F-3.3.1.1 Ambient Air Quality Standards                           
                  F-3.3.1.2 Prevention of Significant Deterioration                   
                  F-3.3.1.3 National Emission Standards for Hazardous Air Pollutants   
                  F-3.3.1.4 State of Idaho Permit Programs                            
                  F-3.3.1.5 State of Idaho Rules for Toxic Air Pollutants             
          F-3.3.2 Department of Energy Orders and Guides                             
    F-3.4 Air Quality Impact Assessment Methodology                                 
          F-3.4.1 Source Term Estimation                                               
                 F-3.4.1.1  Source Terms for Existing Facilities                       
                 F-3.4.1.2  Source Term Estimation for Environmental Restoration and 
                            Waste Management Alternatives                             
          F-3.4.2 Radiological Assessment Methodology                                  
                 F-3.4.2.1  Model Selection and Application                            
                 F-3.4.2.2  Release Modeling                                           
                 F-3.4.2.3  Meteorological Data                                        
                 F-3.4.2.4  Receptor Locations                                         
          F-3.4.3 Nonradiological Assessment Methodology                              
               F-3.4.3.1    Atmospheric Dispersion Models for Criteria and 
                            Toxic Air Pollutant Evaluations                           
                 F-3.4.3.2  Summation of Results                                      
                 F-3.4.3.3  Impacts on Visibility                                     
                 F-3.4.3.4  Mobile Source Assessment Methodology                      
     F-3.5 Data Analysis                                                               
     F-3.6 References                                                                  
                                        FIGURES 
     F-3-1 The airborne radioactivity monitoring network operated by  
           the Radiological and Environmental Sciences Laboratory at the Idaho  
           National Engineering Laboratory                                                
     F-3-2 Locations of meteorological monitoring stations at the Idaho 
           National Engineering Laboratory and surrounding communities               
                                        
                                        TABLES 
     F-3-1  Summary of environmental radiation dose from natural                      
            background sources to residents of the Eastern Snake 
            River Plain for 1991                        
     F-3-2  Airborne radioactivity levels for Idaho National 
            Engineering Laboratory onsite, site boundary co~unities,                    
            and distant locations for 1991                                            
     F-3-3  Environmental surveillance program particulate matter 
            monitoring data at the Idaho National Engineering Laboratory 



            for 1988 through 1992                                                      
     F-3-4  Summary of total suspended particulate matter monitoring data 
            for Craters of the Moon Wilderness Area                                    
     F-3-5  National Ambient Air Quality Standards and increment values for 
            Prevention of Significant Deterioration                                   
     F-3-6  Listing of projected Idaho National Engineering Laboratory site 
            radionuclide emissions by project and alternative                             
     F-3-7  Listing of projected Idaho National Engineering Laboratory site 
            criteria air pollutant emissions by project and alternative                   
     F-3-8  Listing of projected Idaho National Engineering Laboratory site 
            toxic air pollutant emission rates by project and alternative                 
     F-3-9  Comparison of doses to maximally exposed individual due to Idaho 
            National Engineering Laboratory site emissions as calculated by the 
            GENII and CAP-88 computer codes                                             
                                   
 
#F-3 AIR RESOURCES 
      Section F-3 provides supplemental information on methodology and other technical sup
for the air resources sections of Volume 2 of the Spent Nuclear Fuel and INEL Environmenta
Restoration and Waste Management Environmental Impact Statement (SNF and INEL EIS). 
 

F-3.1 Overview 

      Activities proposed under the Environmental Restoration and Waste Management (ER&WM)
Program at the Idaho National Engineering Laboratory (INEL) site may affect the quality of
air resources in various ways. The alternative courses of action proposed under this Progr
consequences that vary both in nature and magnitude. These consequences must be thoroughly
characterized to provide information needed to support the selection of proper courses of 
Assessments have been performed to characterize the existing conditions of radiological an
nonradiological air quality, as well as the consequences of alternative courses of action.
presents background information related to these assessments, including descriptions of 
 
     -     The regulatory framework under which air quality standards and criteria are 
           established and administered 
     -     Airborne emissions of radiological and nonradiological pollutants from existing
           site facilities and proposed projects 
     -     The data, methods, and computer models applied to estimate concentrations of 
           pollutants at various locations as a result of airborne emissions. 
      The information presented herein supports the summary results presented in Sections 
5.7 (Air Resources) of Volume 2 of the SNF and INEL EIS, which respectively describe the a
environment and consequences of alternatives on air quality. In addition to establishing t
basis for those summary results, this section presents detailed emissions estimates for sp
proposed facilities. Additional details on the assessment results, including predicted con
all combinations of alternative and waste management options and selected individual proje
(including incineration at the Waste Experimental Reduction Facility), are presented in th
Support Document for Air Resources, INEL Environmental Restoration and Waste Management 
Programs (Belanger et al. 1995a). 
 

F-3.1.1 Scope 

  
      The assessments described in Section F-3 consider both nonradiological and radiologi
quality related to baseline conditions, projected increases to the baseline, and the conse
ER&WM alternative courses of action. Specifically, the scope includes background informati
air resources, air quality regulation, and assessments related to (a) existing conditions 
actual emissions from INEL site facilities (termed the actual emissions baseline), (b) con
would be experienced if existing facilities operated to the maximum extent allowed by appl
permits or limits (termed the maximum emissions baseline), and (c) the estimated consequen
emissions from projects associated with each of the four ER&WM alternatives. 
      The assessments focus on conditions or impacts that result at onsite and offsite loc
the release of contaminants from various categories of sources. The types of emissions ass



include radionuclides and the two major categories of nonradiological pollutants-the so-ca
pollutants and toxic air pollutants. The categories of sources assessed include stationary
as facility stacks and vents), mobile sources, and sources related to construction activit
locations for which baseline conditions and impacts are assessed include major work areas 
INEL site, locations along the INEL site boundary and public roads, and the Craters of the
Wilderness Area. Assessment results are summarized in Sections 4.7 and 5.7 (Air Resources)
main text and are presented in additional detail in Belanger et al. (1995a). 
 

F-3.1.2 Supporting Documentation 

      Section F-3 summarizes the methods of independent analyses performed by several diff
specialists from contractor organizations. In some cases, those analyses are documented in
prepared for this EIS. These documents are considered key references. Their contents and t
manner in which they were used in the air resources assessments are summarized as follows:
 -    A report prepared by Science Applications International Corporation (Belanger et al.
      1995a), which provides additional detail on assessment methodology and results, 
      including projected emissions and impacts for specific projects and waste management
      options. 
 -    Two reports prepared by Science Applications International Corporation (Raudsep et 
      al. 1995 and Belanger et al. 1995b), which provide specific information on the 
      assessment of Prevention of Significant Deterioration. 
 -    A report prepared by EG&G Idaho, Inc. (Leonard 1993), which presents estimated 
      radiological doses resulting from airborne radionuclides released by facilities at t
      INEL site. This report was used as a basis for the existing radiological air quality
      conditions. 
 -    A document prepared by Ecology and Environment, Inc. (E&E 1994), describing the 
      methods and results of the assessment of baseline conditions for toxic air pollutant
      These results were used to establish the actual and maximum baseline levels of toxic
      air pollutants. 
 -    An Engineering Design File prepared by EG&G Idaho, Inc. (Leonard 1994), which 
      presents estimated radiation doses to the maximally exposed worker and offsite 
      individual and population dose resulting from specific projects associated with 
      ER&WM alternative actions. These results were used as the basis for estimating 
      radiological doses for radionuclide emissions associated with specific alternatives 
      waste stream management options. 
 -    Engineering Design Files prepared by EG&G Idaho, Inc, describing the source terms 
      estimated for no action projects (Staley 1993a) and proposed action projects (Staley
      1993b). These source terms were used as input to the air quality assessments for 
      projected increases to the baseline and ER&WM alternatives, which included no 
      action and proposed action projects. 
           
 -    A document prepared by Ecology and Environment, Inc. (E&E 1993), describing the 
      methods and results of assessments to estimate impacts from mobile and construction
      source emissions. These results were used as a basis for estimating consequences of
      mobile sources and construction activities related to ER&WM alternatives. 
      Section F-3 attempts to integrate the descriptions of methods, assumptions, and othe
information from the analyses cited above into a single source. 
 

F-3.1.3 Organization 

        The remainder of this section is organized as follows: 
        -    Section F-3.2 presents the background environmental information on the INEL s
             including background levels of radiation. radioactivity, and nonradiological 
        -    Section F-3.3 contains a description of air quality regulations and guideline
             discussion of how they apply to sources at the INEL site 
        -    Section F-3.4 describes the methods and assumptions used to estimate emission
             assess conditions and impacts for releases of radiological and nonradiologica
             pollutants and presents listings of these emissions for specific projects pro
             ER&WM alternatives. 
 



F-3.2 The Idaho National Engineering Laboratory Site Environment 

      This section describes background levels of radiation, airborne radioactivity, and 
nonradiological air quality in the environs of the INEL site. 
 

F-3.2.1 Radiation and Airborne Radioactivity 

      The population of the Eastern Snake River Plain is exposed to environmental radiatio
both natural and anthropogenic sources (that is, sources of human origin). This section de
background levels of radiation and airborne radioactivity in this geographical region and 
of population exposure not related to INEL site emissions. Monitoring data for areas beyon
influence of INEL site emissions are also presented. Additional information related to rad
conditions (including monitoring results and airborne radioactivity associated with existi
facilities) is presented in Hoff et al. (1993). 
 

F-3.2.1.1 Sources of Radiation Exposure Not Related to Idaho National 

Engineering Laboratory Site Operations. The predominant source of radiation in the region 
the natural radiation background, a term that refers to natural sources of radiation to wh
are continuously exposed. Background radiation includes sources such as cosmic rays; radio
naturally present in soil, rocks, and the human body; and airborne radionuclides of natura
(such as radon). The dose from background radiation results from sources that can be eithe
(outside the body) or internal (within the body). External sources consist primarily of co
and radioactivity within soil and rocks. Internal sources include radioactivity naturally 
the human body and airborne radioactivity that can deposit in the lungs when inhaled. The 
background dose is increased by radioactivity still remaining in the environment as a resu
atmospheric testing of nuclear weapons, although this increase is very minor (less than on
      Table F-3-1 presents a summary of the estimated background dose by various exposure
categories for residents of the Eastern Snake River Plain. As can be seen from these resul
cumulative annual dose, 351 millirem, is due largely to the inhalation of airborne radioac
radioactivity consists almost entirely of radioactive particles formed by the decay of nat
occurring radon. 
      In addition to natural background sources, residents of the Eastern Snake River Plai
exposure from radiation sources of human origin (anthropogenic sources), including medical
nuclear medicine diagnostic procedures, consumer products (such as televisions, smoke dete
self-luminous products), and radioactivity remaining in the environment as a result of atm
testing of nuclear weapons. Collectively, these result in an animal dose of about 68 milli
average U.S. population member, with most of this dose (about 54 millirem per year) result
the medical use of radiation (NCRP 1987). This dose does not include the contribution from
radioactivity in tobacco products, which results in a substantial radiation dose (several 
to the lungs of smokers. 
__________________________________________________________________________________________
_ 
 
Table F-3-1. Summary of environmental radiation dose from natural background sources to re
of the Eastern Snake River Plain for 1991.^a 
__________________________________________________________________________________________
                                                               Annual dose 
                        Source                                  (millirem) 
__________________________________________________________________________________________
External sources^b                                                 
 Terrestrial radioactivity                                           73  
 Cosmic rays                                                         39 
  Total external                                                    112 
Internal sources^c  
 Airborne (inhaled) radioactivity                                   200 
 Radioactivity in the body                                           39 
  Total internal                                                    239 
Total dose                                                          351 
_______________________________ 
 a. Dose is expected to vary by a small amount from year to year. 



 b. Source: Hoff et al. (1992). 
 c. Regional data are not available; internal dose values are effective doses for an avera
 member of the U.S. population but are likely to be representative of the Eastern Snake Ri
 Plain (NCRP 1987). 
__________________________________________________________________________________________
 

F-3.2.1.2 Radiological Environmental Monitoring. Over the years, radiological 

conditions in the INEL Site environs have been characterized by various monitoring program
Monitoring refers to a variety of activities (for example, sampling, analysis, and direct 
performed to measure ambient radiation exposure rates and airborne radioactivity levels. T
Environmental Surveillance Program includes a comprehensive network of 23 continuous air 
samplers. Twelve of the sampling locations are located within the boundaries of the INEL s
are located offsite, including seven stations near the INEL site boundary and four distant
located within the communities of Blackfoot, Idaho Falls, and Rexburg, and in Craters of t
Wilderness Area. It is assumed that results from onsite and boundary community locations i
contributions from background conditions and INEL site emissions, while distant locations 
background conditions beyond the influence of INEL site emissions. A summary of gross alph
beta activity measurement results for distant and INEL site boundary community locations, 
in Table F-3-2, indicates that there is no significant difference in airborne radioactivit
these locations. Additional details regarding this program are provided in Hoff et al. (19
      The Environmental Surveillance Program also includes direct measurements of ambient
(environmental) radiation levels using thermoluminescent dosimeters (TLDs). These devices 
__________________________________________________________________________________________
 
Table F-3-2. Airborne radioactivity levels for Idaho National Engineering Laboratory onsit
boundary communities, and distant locations for 1991.^a  
__________________________________________________________________________________________
                                            Average concentration^b  
                                      (10^-15  microcuries per milliliter) 
                          ________________________________________________________________
          Location                     Alpha                          Beta 
__________________________________________________________________________________________
 Distant                             2.0 +/- 0.2                    27 +/- 1 
 Boundary                            1.8 +/- 0.1                    28 +/- 1  
 Onsite                              1.7 +/- 0.1                    29 +/- 1 
_______________________________ 
a.  Source: Hoff et al. (1992). 
b.  Values are arithmetic means with 95 percent confidence interval. 
__________________________________________________________________________________________
ionizing radiation exposure rates due to the combined sources of natural radioactivity in 
soil, cosmic rays, residual fallout from nuclear weapons tests, and radioactivity from INE
operations. Dosimeters are placed at seven distant community locations and six boundary lo
The average annual exposure measured by the thermoluminescent dosimeters for 1991 was 
123 milliroentgen (which corresponds to a dose of 127 millirem) for distant locations, and
121 milliroentgen (125 millirem) for boundary community locations (Hoff et al. 1992). 
 

F-3.2.2 Background Nonradiological Air Quality 

       As used here, the term background air quality refers to the levels of nonradiologic
pollutants in ambient air that are not attributable to INEL site activities. Limited infor
available for characterization of background air quality levels, since only particulate ma
monitored at locations beyond the influence of the INEL site. The INEL Environmental 
Surveillance Program, which is conducted by the Department of Energy (DOE) Idaho Operation
Office Radiological and Environmental Sciences Laboratory (RESL), monitors airborne partic
matter concentrations at INEL Site boundary communities and distant and onsite locations, 
illustrated in Figure F-3-1.  Onsite data are considered to include background levels plus
from INEL site activities. Results for airborne particulate monitoring at distant, INEL si
and onsite locations for the period 1988 through 1992 are presented in Table F-3-3. Monito
other pollutant levels, including nitrogen dioxide and sulfur dioxide, is performed at ons
Nitrogen dioxide is monitored at two locations onsite to fulfill one of the conditions in 



Construct issued by the State of Idaho. Sulfur dioxide is also measured at one of these lo
 
Figure F-3-1. The airborne raioactivity monitoring network operated by the Radiological an
 
Table F-3-3. Environmental surveillance program particulate matter monitoring data at the 
National Engineering Laboratory for 1988 through 1992.^a  
__________________________________________________________________________________________
                                             Concentration^b  
                                      (micrograms per cubic meter) 
                        __________________________________________________________________
        Year              Distant group       Boundary group         Onsite group 
__________________________________________________________________________________________
        1988                50 +/- 20              35 +/- 9               32 +/- 13 
        1989                40 +/- 14              30 +/- 7               17 +/- 2 
        1990                36 +/- 12              32 +/- 8               20 +/- 9 
        1991                30 +/- 20              28 +/- 12              18 +/- 3 
        1992                26 +/- 19              23 +/- 10              13 +/- 2 
________________________ 
a. Source: Hoff et al. (1993).  
b. Values are arithmetic group means of quarterly composites of weekly samples with 
95 percent confidence level for the mean. 
__________________________________________________________________________________________
      The State of Idaho has conducted particulate monitoring at the Craters of the Moon 
Wilderness Area. Monitoring results for this activity, which was discontinued in 1990, are
in Table F-3-4. Since this location is approximately 20 kilometers (12.4 miles) from the I
boundary (and much further from most major emmisions sources), these levels can be conside
representative of general background. 
 
Table F-3-4. Summary of total suspended particulate matter monitoring data for Craters of 
Wilderness Area.^a  
__________________________________________________________________________________________
                                              Concentration 
                                      (micrograms per cubic meter) 
                __________________________________________________________________________
      Year        24-year maximum         Standard^b      Annual average      Standard^b 
__________________________________________________________________________________________
      1984              41                 260                6                 75 
      1985              48                 260               10                 75 
      1986              41                 260               10                 75 
      1987              35                 260               15                 75 
      1988              43                 260               14                 75 
________________ 
 a. Source: IDHW (1991). Data are for the last five years for which results are available.
 b, These are primary State standards for total suspended particulates; secondary standard
 150 micrograms per cubic meter for 24-hour total suspended particulates and 60 micrograms
 cubic meter for annual average. 
__________________________________________________________________________________________
                    
  
 

F-3.3 Air Quality Standards and Regulations 

      To protect the public from potential harmful effects of air pollution, air quality r
have been established by Federal and State agencies. These regulations are based on an ove
strategy that incorporates the following principal elements: 
     -     Designation of acceptable levels of pollution in ambient air to protect public 
     -     Establishment of limits on emissions of air pollutants from vehicular and man-m
           sources 
     -     Implementation of a permitting program to regulate (control) emissions from 
           stationary (nonvehicular) sources of air pollution 
     -     Issuance of prohibitory rules, such as rules prohibiting open burning. 
      At the INEL, programs have been developed and implemented to ensure compliance with 
quality regulations by (a) identifying sources of air pollutants and obtaining necessary S



Federal permits, (b) providing adequate control of emission of air pollutants, (c) monitor
sources and ambient levels of air pollutants to ensure compliance with air quality standar
(d) operating within permit conditions, and (e) obeying prohibitory rules. 
      This section describes Federal and State air quality regulations that are applicable
proposed actions and programs established by DOE to comply with environmental, safety, and
requirements in general and air quality requirements in particular. 
 

F-3.3.1 Federal and State Air Quality Requirements 

      The Federal Clean Air Act establishes the framework to protect the nation's air reso
public health and welfare. The U.S. Environmental Protection Agency (EPA) and the State of
are jointly responsible for establishing and implementing programs that meet the requireme
Act. Facilities planned or currently operating at the INEL are subject to air quality regu
standards established under the Clean Air Act and by the State Department of Health and We
(IDHW), Division of Environmental Quality, and to internal policies and requirements of DO
quality standards and programs applicable to INEL operations are summarized in Figure 4.7-
Volume 2 of this EIS and are described in further detail below. 
 

F-3.3.1.1 Ambient Air Quality Standards. The Federal Clean Air Act establishes 

National Ambient Air Quality Standards (NAAQS) to protect public health and welfare. Prima
standards define the ambient concentration of an air pollutant below which no adverse impa
human health is expected. A second category of standards (called secondary standards) has 
established to prevent adverse impacts on public welfare, including aesthetics, property, 
vegetation. Certain standards apply to long-term (annual average) conditions; others are s
applying to conditions that persist for periods ranging from one hour to three months, dep
the toxic properties of the pollutant in question. Ambient standards have been developed f
few specific contaminants, namely, respirable particulate matter (particles not larger tha
10 micrometers in diameter, which tend to remain in the lung when inhaled), sulfur dioxide
dioxide, carbon monoxide, lead, and ozone.  In addition, the State of Idaho has also estab
additional State ambient air quality standard for total suspended particulates (all airbor
regardless of size) and a standard for fluorides in vegetation. (a) These pollutants have 
criteria air pollutants. A listing of National Ambient Air Quality Standards is provided i
 
Table F-3-5. 
      The U.S. Environmental Protection Agency and State of Idaho have monitored ambient a
quality in an attempt to define areas as either attainment (that is, the standards are not
nonattainment of the ambient air quality standard, although many areas are unclassified du
of regional monitoring data. The attainment status is specific to each pollutant and avera
Designation as either attainment or nonattainment not only indicates the quality of the ai
also dictates the elements that must be included in local air quality regulatory control p
Unclassified areas are generally treated as being in attainment. The elements required in
nonattainment areas are more comprehensive (or stricter) than in attainment areas. The reg
_____________________________________________ 
a. In the assessments performed for this EIS, all particulate matter was assumed to be of 
(termed PM-10), with the exception of fugitive dust sources. Since the standard for PM-10 
than that for total particulates, the former standard was used as basis for comparison in 
assessment for flourides in vegetation was  omitted in favor of a more stringent comparati
of toxic air pollutants in air (see Section F-3.3.1.5). Therefore, discussions that follow
detail on total suspended particulates and flourides.  
__________________________________________________________________________________________
 
Table F-3-5. National Ambient Air Quality Standards and increment values for Prevention of
Significant Deterioration (micrograms per cubic meter).  
__________________________________________________________________________________________
                                               Standard                Increment 
                        __________________________________________________________________
                           Averaging                               Class II     Class I 
     Pollutant             time          Primary      Secondary        area        area 
Sulfur dioxide             3-hour          (a)          1300         512         25 
                           24-hour         365          (a)          91          5 



                           Annual          80           (a)          20          2 
Particulate matter^b       2-hour          150          150          30          8 
                           Annual          50           50           17          4 
Nitrogen dioxide           Annual         100          100           25         2.5 
Carbon monoxide            1 hour        40,000         (a)          (a)        (a) 
                           8-hour        10,000         (a)          (a)        (a) 
Lead                       Quarterly       1.5         1.5           (a)        (a) 
Ozone                      1-hour         235          235           (a)        (a) 
________________________ 
a. No standard or increment for this pollutant or averaging time. 
b. Refers to particulate matter less than 10 microns in size (PM-10). Includes recently 
promulgated increment for PM-10. 
__________________________________________________________________________________________
encompasses the environs of the INEL has been classified as attainment or unclassified for
National Ambient Air Quality Standards, meaning that air pollution levels are expected to 
considered healthful. The nearest nonattainment area lies some 50 miles south of the INEL 
Power and Bannock Counties. This area has been designated as nonattainment for the standar
related to respirable particulate matter. 
 

F-3.3.1.2 Prevention of Significant Deterioration. The Clean Air Act contains 

requirements to prevent the deterioration of air quality in areas designated as attainment
ambient air quality standards. These requirements are contained in the Prevention of Signi
Deterioration (PSD) amendments and are administered through a program that limits the incr
specific air pollutants above the levels that existed in what has been termed a baseline (
year. The amendments specify maximum allowable ambient pollutant concentration increases, 
increments. Increment limits for pollutant level increases are specified for the nation as
(designated as Class II areas), and more stringent increment limits (as well as ceilings) 
for designated national resources, such as national forests, parks, and monuments (designa
Class I areas). In Southeastern Idaho, the Craters of the Moon Wilderness Area is the only
area. Increment values applicable to the INEL site are presented in Table F-3-5. 
      The State of Idaho Department of Health and Welfare, Division of Environmental Quali
(DEQ), administers the Prevention of Significant Deterioration Program. Proposed new sourc
emissions at the INEL site and modifications are evaluated to determine the expected level
emissions of all pollutants. The INEL site is considered a major source, since facility-wi
of some air contaminants exceed 250 tons per year. As such, a Prevention of Significant 
Deterioration analysis must be performed whenever any modification would result in a signi
increase of any air pollutant.  Levels of significance range from very small quantities (l
pound) to over 100 tons per year, depending on the toxic nature of the substance. For radi
significance levels range from any increase in emissions to that which would result in an 
of 0.1 millirem per year or greater, depending on total facility emissions. If an INEL sit
requires a Prevention of Significant Deterioration permit, it must be demonstrated that th
       -     Will be constructed using best available control technology (a level of contr
             technologically feasible and considered cost-effective) to control significan
             in air emissions 
       -     Will operate in compliance with all prohibitory rules 
             Will not cause a detriment to ambient air quality at the nearby Craters of th
       -     Wilderness Area, a Prevention of Significant Deterioration Class I area 
       -     Will not result in an exceedance of an ambient air quality standard. 
      The evaluation also includes an assessment of potential growth and associated impact
quality-related values-visibility, vegetation, and soils. Generally, all Prevention of Sig
Deterioration projects must go through a public comment period with an opportunity for pub
review. The INEL has been granted a total of 23 Prevention of Significant Deterioration pe
construct by the Division of Environmental Quality; applications for an additional six per
been submitted and are pending approval (Hoff et al. 1992). 
 

F-3.3.1.3 National Emission Standards for Hazardous Air Pollutants, In addition to 

ambient air quality standards and Prevention of Significant Deterioration requirements, th
Act designates requirements for sources that emit substances designated as hazardous air p
These requirements are specified in a program termed National Emission Standards for Hazar
Pollutants (NESHAPs). This program was substantially amended in 1990 and has yet to be ful



implemented. However, one section of the National Emission Standards for Hazardous Air Pol
program that currently applies to INEL Operations is contained in Title 40 of the Code of 
Regulations (CFR) Part 61, Subpart H, National Emissions Standards for Radionuclides from
Department of Energy Facilities. This regulation establishes a limit to the dose that may 
by a member of the public due to operations at the INEL. The annual dose limit (10 millire
applies to the maximally exposed offsite individual and is designed to be protective of hu
with an adequate margin of safety. The regulation also establishes requirements for monito
emissions from facility operations and analysis and reporting of dose. 
       The INEL complies with the requirements of the National Emission Standards for Haza
Air Pollutants through programs to monitor radionuclide emissions, evaluate dose to nearby
residences, and report doses annually to the U.S Environmental Protection Agency. Proposed
sources of emissions at the INEL and modifications are evaluated to identify the expected 
to dose to nearby residents. If specified levels (fractions of the acceptable dose for com
Operations) are exceeded, a National Emission Standards for Hazardous Air Pollutants permi
application is prepared for submittal to the U.S Environmental Protection Agency. New sour
also evaluated to determine emissions monitoring requirements  The INEL currently holds 27
National Emission Standards for Hazardous Air Pollutants Permits granted by the U.S Enviro
Protection Agency (Hoff et al. 1992). 
       In addition to radionuclides, emissions standards have been established under the N
Emission Standards for Hazardous Air Pollutants Program for several nonradiological hazard
pollutants, including benzene, asbestos, and others. The INEL complies with the requiremen
evaluation, control, and permitting of nonradiological hazardous air pollutants through pr
are also administered by the U.S. Environmental Protection Agency. In accordance with the 
Amendments to the Clean Air Act, maximum achievable control technology (MACT) will be spec
by the U.S. Environmental Protection Agency for various sources. Those sources will have t
implement programs or controls to achieve maximum achievable control technology by the sch
implementation date and analyze residual risk. If the residual risk is above specified acc
limits, additional controls will be required. Only a few maximum achievable control techno
levels have been proposed, and the INEL is not yet directly affected. It is expected that 
controls will be required as maximum achievable control technology levels are promulgated 
categories, including (but not limited to) waste treatment, storage and disposal facilitie
boilers, process heaters, stationary internal combustion engines, hazardous waste incinera
remediation activities. 
 

F-3.3.1.4 State of Idaho Permit Programs. The Idaho Air Pollution Control Program, 

administered by the Division of Environmental Quality, requires that permits be obtained f
sources of air pollutants. Unless the source is specifically exempt from permitting requir
Permit to Construct must be obtained before a Source can be constructed. The list of exemp
very specific and limited; most new INEL sources and modifications to existing sources wou
subjected to a Permit to Construct. Under Title V of the 1990 Clean Air Act Amendments, th
would also be subjected to an Operating Permit, which must be renewed periodically. Permit
typically issued with specific emissions limits and conditions for operation. This formal 
process allows the State to determine that emissions will be adequately controlled, the so
comply with all emission standards and regulations, and public health and safety will be a
Protected. Generally, Operating Permit reviews must go through a public review period with
opportunity for public comment. 
      In addition to the Prevention of Significant Deterioration permits cited in Section 
as of January 1992 the State had issued 29 Permits to Construct for Sources at INEL. These
do not exceed the threshold for Prevention of Significant Deterioration; the estimated emi
these sources are less than 10 percent of levels deemed significant by the Division of Env
Quality and Prevention of Significant Deterioration analysis is not required (DOE-ID 1992a
 

F-3.3.1.5 State of Idaho Rules for Toxic Air Pollutants. The Idaho Division of 

Environmental Quality has recently promulgated rules and methodologies to estimate and con
potential human health impacts of toxic air pollutants (pollutants which by their nature a
human or animal life or vegetation) from new or modified sources. These rules are containe
Title 1, Chapter 1, of the Rules for the Control of Air Pollution in Idaho (IDHW 1994) and
implemented through the air quality permit program described above. Emission levels of sig
have been established for about 700 toxic air pollutants, based on the known or suspected 
these substances. Expected emissions above administrative screening levels must be evaluat



standard air dispersion modeling techniques (computerized programs to predict pollutant 
concentrations based on source emissions, release characteristics, and meteorological cond
risk assessment methodologies to assess potential impacts. A facility will not be granted 
unless it can be shown that the emissions will comply with all applicable toxic air pollut
for carcinogenic (cancer-causing) and noncarcinogenic substances (IDHW 1994). As part of t
permit evaluation process, requirements related to toxic air pollution control equipment, 
modifications, and materials substitutions may be specified to limit ambient levels of tox
pollutants. 
      The State has defined acceptable ambient concentration levels for many toxic air pol
including both carcinogenic and noncarcinogenic contaminants. These levels are increments 
existing levels and apply only to sources that became operational after May 1, 1994. For 
contaminants known or suspected to cause cancer in humans, this level has been defined as 
acceptable ambient concentration for a carcinogen (AACC). The acceptable ambient concentra
a carcinogen is based on risk and corresponds to that concentration at which the probabili
contracting cancer is one in a million, assuming continuous exposure over a 70-year lifeti
acceptable ambient concentration for a carcinogen differs for each carcinogenic substance 
carcinogenic potency, as defined by the U.S. Environmental Protection Agency. (The method 
assess cancer health risk associated with air emissions from current INEL site facilities 
actions is summarized in Section F-4, Health and Safety, of this appendix.) The State will
permit if the calculated incremental risk due to project emissions does not exceed the acc
ambient concentration for a carcinogen (that is, does not result in an individual excess c
greater than one in a million). If this level is expected to be exceeded, a permit may sti
if (a) the calculated risk does not exceed ten in a million and (b) toxic reasonably achie
________________________________________ 
a. This probability is often described as an "individual excess cancer risk." Excess, in t
here, means above the normal cancer incidence rate, which is currently about one in three 
An individual excess cancer risk of one in a million or less is generally considered an ac
__________________________________________________________________________________________
technology (which is similar to best available control technology, or BACT) is employed to
emissions of carcinogenic substances. 
       Many air contaminants are not carcinogens but may contribute to other health impact
as respiratory or eye irritants, or impacts to the cardiovascular, reproductive, central n
other body systems. Levels of significance for noncarcinogenic substances are called accep
concentrations (AAC). The acceptable ambient concentration is based on acceptable exposure
for occupational workers and other reference sources of information for the contaminant in
For an added margin of safety, the State generally sets the acceptable ambient concentrati
hundredth of the acceptable occupational exposure level. Permits are granted if incrementa
from the new or modified source are expected to result in annual average concentrations be
acceptable ambient concentration. However, if the acceptable ambient concentration is expe
exceeded, a permit may still be granted based on consideration of other factors, such as t
the substance and anticipated level of exposure. 
      The acceptable concentration levels specified in the regulation are increment (not c
standards that apply to new and modified stationary sources. They are used as guidelines f
comparison (called reference levels) with the results of the toxic air pollutant assessmen
in Section 5.7, Air Resources, of Volume 2 of this EIS. 
 

F-3.3.2 Department of Energy Orders and Guides 

      The DOE has developed and issued a series of orders and guides to ensure that all op
comply with applicable environmental, safety, and health regulations and DOE internal poli
including the concept of maintaining emissions and exposures to the public and workers at 
are as low as reasonably achievable (ALARA). The as-low-as-reasonably-achievable concept i
employed in the design and operation of all facilities and applies to all types of air pol
example, radionuclides, carcinogens, and toxic and criteria air pollutants).  Orders speci
designed for protection of environment, safety, and health are 
 -    DOE Order 5400.1, "General Environmental Protection Program," establishes 
      environmental protection program requirements pertaining to air and other 
      environmental media intended to ensure that operations comply with applicable 
      Federal, State, and local laws and regulations, as well as DOE internal policies. Th
      Order defines environmental protection requirements established in more general 
      terms in DOE Order 5480.1B. 
 -    DOE Order 5480.1B, "Environment, Safety, and Health Program for Department of 
      Energy Operations," details overall requirements for environmental, safety, and heal



      programs. 
 -    DOE 5480.4, "Environmental Protection, Safety, and Health Protection Standards," 
      specifies and provides requirements for the application of mandatory standards 
      applicable to DOE and contractor operations. 
 -    DOE Order 5400.5, "Radiation Protection of the Public and the Environment," 
      prescribes exposure limits for exposure of the public to radiation from sitewide 
      activities that are equivalent to the 40 CFR 61 limits described in Section F-3.3.1.
      As of December 1994, this order was in the process of being codified as Title 10, 
      Part 834, of the Code of Federal Regulations (that is, 10 CFR 834). 
 -    DOE policy further requires effluent and environmental air monitoring programs to 
      determine whether the public and the environment are adequately protected and 
      whether operations are in compliance with applicable regulations. The 
      "Environmental Regulatory Guide for Radiological Effluent Monitoring and 
      Environmental Surveillance" (DOE 1991) has been issued to assist operating facilitie
      in implementing this policy and specifies the required elements of a radiological ai
      monitoring program. 
 -    DOE Order 5483.1A, "Occupational Safety and Health Program for DOE Contractor 
      Employees at Government Owned, Contractor Operated Facilities," establishes 
      requirements and procedures to ensure that worker protection is consistent with that
      afforded private industry employees by the Occupational Safety and Health Act of 
      1970. 
 -    DOE Order 5480.11, "Radiation Protection for Occupational Workers," establishes 
      standards for protection of workers from occupational exposure to radiation. This 
      Order has been codified as Title 10, Part 835, of the Code of Federal Regulations 
      (that is, 10 CFR 835). 
 

F-3.4 Air Quality Impact Assessment Methodology 

      Distinct types of assessments have been performed to assess air quality for existing
and future actions. These are 
      -      Radiological air quality assessments, which are performed for radionuclide em
             from stationary sources 
      -      Nonradiological air quality assessments, which are performed for criteria and
             pollutant emissions from stationary (stack and diffuse) operational sources a
             dust and combustion product emissions associated with construction equipment 
             some operational sources 
      -      Degradation of visibility assessments, which are performed for certain criter
             emissions from stationary sources 
      -      Assessments of criteria pollutant emissions from mobile sources. 
       This section describes the methodology used in each type of air quality assessment,
the general approach to source term estimation and atmospheric dispersion modeling, as wel
specific information on related assumptions, methods, and data used in the analyses. 
 

F-3.4.1 Source Term Estimation 

       The type and quantity of pollutants emitted to air from a specific source, or group
is often referred to as the source term. This Section summarizes methods used to estimate
radiological and nonradiological source terms for current and projected INEL site faciliti
 

F-3.4.1.1 Source Terms for Existing Facilities. The source terms used for existing 

radiological conditions were obtained primarily from Engineering Design Files (EDFs) used 
prepare the 1991 INEL National Emission Standard for Hazardous Air Pollutants, Annual Repo
(DOE-ID 1992a) and Supplement (DOE-ID 1992b). Other source term-related data were obtained
from the INEL Radioactive Waste Management Information System (RWMIS) (Litteer et al. 1993
Taylor 1994) and from operating contractors of existing facilities. Radiological source te
existing INEL site facilities are summarized in Table 4.7-1 of Volume 2 of this EIS and ar
in Leonard (1993). 
       The maximum hourly and annual average emission rates for criteria and toxic air pol
from existing facilities and anticipated projects are listed in Table 4.7-2 of Volume 2 of



Criteria pollutant emission rates for existing facilities are based on data contained in t
Emissions Inventory for 1991 (DOE-ID 1992c). Toxic pollutant emission rates are from the I
Toxic Air Pollutant Emissions Inventory for 1989 (DOE-ID 1993a). These are the two most re
years for which the required data are available. To characterize a maximum emissions basel
actual emission rates were increased by appropriate scaling factors. In general, these sca
are based on maximum emission rates allowed by facility operating permits or on maximum 
throughput or capacity of the process producing the emissions. The rationale and method fo
process is described in further detail in E&E (1994) and Belanger et al. (1995a). 
       Emission rates are estimated for all criteria pollutants. However, since there are 
toxic air pollutants (many of which are released in only trace quantities), analysts used 
approach to reduce the number requiring assessment to only those toxic emissions that have
potential to result in concentrations approaching applicable standards or guidelines. For 
assessment, this was done by comparing current (1989) emission rates to the screening emis
proposed by the State of Idaho (IDHW 1994). Emission rates below this level are considered
State as not likely to have significant impacts and therefore do not warrant further analy
the proposed State regulations would apply only to new (and not existing) facilities; neve
screening emission levels are useful as indicators of potentially significant emissions. 
      Some projects that were originally considered part of Alternative A (No Action) are 
considered as projected increases to the baseline (that is, it was assumed, at the time of
that they would become operational prior to the implementation start date for the ER&WM 
alternatives).  Source terms for these projects were estimated as described below for ER&W
alternative projects but are reported on Table 4.7-2. 
 

F-3.4.1.2 Source Term Estimation for Environmental Restoration and Waste 

Management Alternatives. Emission rates were estimated for each project associated with on
more of the ER&WM alternatives. Source terms for specific projects associated with ER&WM 
alternatives were estimated using conservative engineering calculations based on knowledge
proposed facility or activity. Typically, these evaluations considered the processes to be
materials to be used, activities to be performed within the systems, and operating experie
similar systems. For some projects, emissions estimates had previously been made and docum
as part of an Environmental Assessment, Permit to Construct, or other action. In such case
previously estimated source terms were either used directly or were revised to reflect upd
information. Where applicable, the analysis used emission factors from authoritative refer
sources, such as EPA (1992a). 
      Source term estimates for ER&WM projects include the following components: 
      -      Radionuclide emissions from projected facility operation: as a minimum, all 
             radionuclides that collectively contribute 95 percent or more of the projecte
             specified individually 
      -      Criteria pollutant emissions from facility operations: all criteria pollutant
             included in the estimates 
      -      Toxic air pollutant emissions from facility operations: the toxic air polluta
             assessed were those that were either (a) included in the baseline assessment 
             emitted by any proposed project or (b) emitted by proposed projects in a cumu
             quantity that exceeds the screening level emission rate proposed by the State
             (even if the toxic was not assessed in the baseline) 
      -      Fugitive dust and criteria pollutant emissions from construction and demoliti
             is, decontamination and decommissioning projects) activities 
            
      -      Fugitive dust and criteria pollutant emissions from mobile sources. 
      The radiological and nonradiological source terms for ER&WM projects are documented 
Staley (1993a, 1993b) for no action and proposed action projects, respectively. However, s
time those documents were prepared, projects have been added, deleted, or changed in scope
definition. Emissions data have been revised to reflect updated project information. Revis
emission rates for radionuclides, criteria pollutants, and toxic air pollutants are presen
Tables F-3-6, F-3-7, and F-3-8, respectively. These tables present emission rates for each
which emissions are expected, as well as the ER&WM alternative and waste stream or program
which each project is associated. 
 

F-3.4.2 Radiological Assessment Methodology



      This section summarizes information on the data and methods used to assess radiologi
conditions and dose to individuals at onsite and offsite locations due to routine emission
radionuclides from existing and proposed INEL site facilities. 
 

F-3.4.2.1 Model Selection and Application. The computer program GENII (Napier et 

al. 1988) was used to calculate doses from all pathways and modes of exposure likely to co
significantly to the total dose from airborne releases. These are 
      -      External radiation dose from radionuclides in air 
      -      External dose from radionuclides deposited on ground surfaces 
      -      Internal dose from inhalation of airborne radionuclides 
      -      Internal dose from ingestion of contaminated food products. 
GENII incorporates algorithms, data, and methods for calculating doses to various tissues 
and for determination of effective dose equivalent, based on the recommendations of the In
 
Table F-3-6. Listing of projected Idaho National Engineering Laboratory site radionuclide 
                                  Assoc-                                                  
                                  iated     Carbon monoxide             Nitrogen dioxide  
Project, location, and program or altern-  
streama                           ativeb  
                                            Max.hr.           Annual    Max.hr.           
                                            (g/hr)            (kg/yr)   (g/hr)            
Radiological and Environmental SciA,B,C,D   14                118       66                
Laboratory Replacement, CFA,  
infrastructure 
BORAX-V D&D, EBR-I/BORAX-V area,                                                          
D&D 
  Emergency generator             A,B,C,D   200               176       940               
  Demolition (blasting)                     (c)               292       (c)               
Pit 9 Retrieval, RWMC, remediationA,B,C,D                                                 
  Retrieval of waste and soil               (c)               (c)       (c)               
  Thermal treatment                         4,250             16,600    32,600            
  Boiler                                    418               3,680     1,880             
Transuranic Storage Area EnclosureA,B,C,D   1,660             14,500    3,530             
Storage, RWMC, transuranic waste 
Waste Characterization Facility, RA,B,C,D   1,700             3,450     6,800             
transuranic waste 
Waste Handling Facility,          A,B,C,D   122               23        564               
ANL-W, low-level waste 
Waste Immobilization Facility,d IC     igh-                                               
level waste 
  With separations                C,D       1,300             420       190,000           
  With direct vitrification       B         0.04              0.4       190,000           
Mixed/Low-Level Waste Treatment   D                                                       
Facility, RWMC,e low-level and mixed low-  
level waste 
  Incineration                              24                137       232               
  Sizing, compaction, treatment             (c)               (c)       (c)               
  Emergency generator                       4,060             211       18,800            
Fort St. Vrain Spent Nuclear Fuel B,Deipt   5.0               0.17      25                
and Storage, ICPP, spent nuclear fuel 
Idaho Waste Processing Facility,f RWMC,                                                   
transuranic, low-level, and mixed low-level  
waste 
  Incineration                    B         6,790             17,650    18,430            
  Incineration                    D         7,810             20,300    21,200            
  Emergency generator             B,D       7,290             379       27,700            
  Heating boiler                  B,D       386               1,270     4,250             
RWMC modifications to support privB,D       1,200             11,000    5,500             
sector treatment of alpha-contaminated  
mixed low-level waste, RWMC, transuranic  
waste 
Waste Experimental Reduction FacilB,D       330               1,900     400               



Incineration,g PBF, low-level and mixed  
low-level waste 
Plasma Hearth Process, ANL-W, mixeB,D       82                257       2,200             
low-level and hazardous waste 
 Totalh                                     29,550            74,295    316,686           
                                      
  
a.  Only those projects with criteria pollutant emissions are listed; CFA = Central Facili
Reactor Experiment-V; EBR-I = Experimental Breeder Reactor-I; D&D = decontamination and de
Waste Management Complex; ICPP = Idaho Chemical Processing Plant; PBF = Power Burst Facili
Laboratory-West.  
b.  A = Alternative A (No Action); B = Alternative B (Ten-Year Plan); C = Alternative C (M
Disposal); D = Alternative D (Maximum Treatment, Storage, and Disposal).  
c.  No emissions of this type are predicted for the project.  
d.  The Waste Immobilization Facility may operate in either of two modes:  direct vitrific
separations (under Alternative C or D).  
e.  The precise location for these facilities has not yet been determined; for purpose of 
is slightly east of RWMC.  
f.  Incinerator emissions under Alternative D are assumed to be 15 percent higher than for
Alternative B; similar emissions would also be projected for the Private Sector Alpha-Cont
Treatment Facility, which is a competing project that would have a similar design and proc
g.  This project includes incineration only; other waste processing is assessed as anticip
h.  This total would apply only to Alternative D and only if all facilities were operating
for totals by alternative and program or waste stream. 
 
Table F-3-8.  Listing of projected Idaho National Engineering Laboratory site toxic air po
rates by project and alternative. 
                                                                 Emission rate  
                           Asso-  
Project name, location,    ciated  
and associated program or  alter- 
source groupa              nativeb  
                                                                 Maximum hourly           
                                     Compound                    (Grams per       (Pounds 
                                                                 hour)            hour)   
Radiological and           A,B,C,D   Hydrochloric acid           1.5 y 101        3.2 y 10
Environmental 
Science Laboratory Replacement,  
Central Facilities Area,  
infrastructure 
                                     Hydrofluoric acidc          3.0 y 100        6.5 y 10
                                     Nitric acid                 7.0 y 100        1.5 y 10
                                     Sulfuric acid               2.0 y 101        4.4 y 10
Boiling Water Reactor      A,B,C,D   Ammonia                     1.1 y 102        2.4 y 10
Experiment 
V (BORAX-V) Decontamination  
and Decommissioning,  
Experimental Breeder Reactor-  
I/BORAX-V area, decontamination  
and decommissioning  
                                     Benzene                     3.0 y 100        6.6 y 10
                                     Formaldehyde                5.8 y 100        1.3 y 10
                                                                                          
Pit 9 Retrieval,          A,B,C,D    Asbestos                    1.1 y 10y1       2.5 y 10
Radioactive 
Management Complex, remediation      Benzene                     4.7 y 100        1.0 y 10
                                     Beryllium                   9.8 y 10y3       2.2 y 10
                                     Carbon tetrachloride        5.7 y 100        1.2 y 10
                                     Chloroform                  1.3 y 100        2.8 y 10
                                     Chromium                    6.4 y 10-2       1.4 y 10
                                     Formaldehyde                5.2 y 101        1.1 y 10
                                     Hydrochloric acid           2.1 y 101        4.6 y 10
                                     Mercury                     9.3 y 10y1       2.1 y 10
                                     Nickel                      7.3 y 10-1       1.6 y 10
                                     Perchloroethylene           1.3 y 100        2.9 y 10



                                     Trichloroethylene           1.9 y 100        4.1 y 10
Transuranic Storage Area   A,B,C,D   Asbestos                    5.0 y 10y9       1.1 y 10
Enclosure and Storage, Radioactive  
Waste Management Complex,  
transuranic waste 
                                     Benzene                     8.4 y 100        1.9 y 10
                                     Beryllium                   7.5 y 10y13      1.7 y 10
                                     Cadmium                     1.1 y 10y11      2.4 y 10
                                     Carbon tetrachloride        2.3 y 10y1       5.0 y 10
                                     Chromium                    6.8 y 10y2       1.5 y 10
                                     Formaldehyde                9.3 y 101        2.0 y 10
                                     Methylene chloride          1.5 y 10y2       3.2 y 10
                                     Nickel                      7.8 y 10y1       1.7 y 10
                                     Perchloroethylene           2.3 y 10y2       5.0 y 10
                                     Trichloro-trifluoroethane   1.4 y 10y1       3.0 y 10
                                     Trichloroethylene           1.5 y 10y1       3.2 y 10
Vadose Zone Remediation,   A,B,C,D   Carbon tetrachloride        2.7 y 101        6.0 y 10
Radioactive Waste Management  
Complex, remediation 
                                     Chloroform                  9.0 y 10y1       2.0 y 10
                                     Perchloroethylene           1.1 y 100        2.3 y 10
                                     Trichloroethylene           4.7 y 100        1.0 y 10
Waste Characterization     A,B,C,D   Asbestos                    2.9 y 10y9       6.4 y 10
Facility, 
Radioactive Waste Management  
Complex, transuranic waste 
                                     Benzene                     1.9 y 10y1       4.2 y 10
                                     Beryllium                   2.2 y 10y10      4.8 y 10
                                     Cadmium                     3.2 y 10y12      7.0 y 10
                                     Carbon tetrachloride        4.5 y 10y1       9.9 y 10
                                     Chromium                    1.2 y 10y4       2.6 y 10
                                     Formaldehyde                2.1 y 100        4.6 y 10
                                     Mercury                     1.5 y 10y9       3.3 y 10
                                     Methylene chloride          1.1 y 103        2.4 y 10
                                     Nickel                      1.3 y 10y3       2.9 y 10
                                     Nitric acid                 1.0 y 102        2.2 y 10
                                     Polychlorinated biphenyls   9.0 y 10y9       2.0 y 10
                                     Perchloroethylene           4.5 y 10y2       9.9 y 10
                                     Sulfuric acid               1.4 y 101        3.1 y 10
                                     Trichloro-trifluoroethane   2.8 y 10y1       6.2 y 10
                                     Trichloroethylene           1.6 y 10y1       3.5 y 10
Waste Immobilization       C,D       Cadmium                     8.1 y 10y5       1.8 y 10
Facility, 
(separations)d, Idaho Chemical  
Processing Plant, high-level waste   
                                     Chromium                    2.6 y 10y5       5.7 y 10
                                     Hydrofluoric acidc          1.2 y 102        2.6 y 10
                                     Mercury                     2.7 y 101        5.9 y 10
                                     Nickel                      9.1 y 10y6       2.0 y 10
                                     Tributyl phosphate          1.1 y 102        2.4 y 10
Waste Immobilization      B          Cadmium                     3.4 y 10y6       7.5 y 10
Facility, 
(direct vitrification)e, Idaho  
Chemical Processing Plant, high-  
level waste 
                                     Chromium                    4.4 y 10y5       9.7 y 10
                                     Hydrofluoric acidc          1.2 y 102        2.6 y 10
                                     Mercury                     2.7 y 101        5.9 y 10
                                     Nickel                      1.4 y 10y8       3.1 y 10
Mixed/Low-Level Waste    D           Arsenic                     1.4 y 10y1       3.0 y 10
Treatment 
Facility, east of Radioactive Waste  
Management Complex, low-level  
and mixed low-level waste 
                                     Benzene                     6.0 y 101        1.3 y 10



                                     Cadmium                     1.9 y 10y1       4.2 y 10
                                     Chromium                    5.6 y 10y1       1.2 y 10
                                     Formaldehyde                1.2 y 102        2.6 y 10
                                     Mercury                     1.5 y 101        3.3 y 10
                                     Polychlorinated biphenyls   4.8 y 10y3       1.1 y 10
Fort St. Vrain Spent      B,D        Benzene                     5.6 y 10y2       1.2 y 10
Nuclear Fuel 
Receipt and Storage, Idaho  
Chemical Processing Plant, spent  
nuclear fuel 
                                     Formaldehyde                1.1 y 10y1       2.4 y 10
Idaho Waste Processing    B          Asbestos                    1.8 y 10y1       4.0 y 10
Facility, 
site not determined (reference site is  
east of Radioactive Waste  
Management Complex);  
transuranic, low-level, and mixed  
low-level waste 
                                     Benzene                     3.4 y 101        7.5 y 10
                                     Beryllium                   2.7 y 10y2       5.9 y 10
                                     Cadmium                     4.0 y 10y2       8.9 y 10
                                     Carbon tetrachloride        3.4 y 100        7.4 y 10
                                     Chromium                    2.5 y 10y1       5.5 y 10
                                     Formaldehyde                8.1 y 101        1.8 y 10
                                     Hydrochloric acid           2.7 y 103        5.8 y 10
                                     Hydrofluoric acidc          1.3 y 101        2.9 y 10
                                     Mercury                     6.0 y 10-4       1.3 y 10
                                     Methylene chloride          6.7 y 10y2       1.5 y 10
                                     Nickel                      2.9 y 100        6.4 y 10
                                     Polychlorinated biphenyls   3.7 y 101        8.2 y 10
                                     Perchloroethylene           3.4 y 100        7.4 y 10
                                     Trichloro-trifluoroethane   3.4 y 100        7.4 y 10
                                     Trichloroethylene           1.0 y 101        2.2 y 10
Idaho Waste Processing     D         Asbestos                    2.1 y 10y1       4.6 y 10
Facility,f 
site not determined (reference site is  
east of Radioactive Waste  
Management Complex);  
transuranic, low-level, and mixed  
low-level waste 
                                     Benzene                     3.4 y 101        7.5 y 10
                                     Beryllium                   3.1 y 10y2       6.8 y 10
                                     Cadmium                     4.6 y 10y2       1.0 y 10
                                     Carbon tetrachloride        3.9 y 100        8.5 y 10
                                     Chromium                    2.5 y 10y1       5.5 y 10
                                     Formaldehyde                8.1 y 101        1.8 y 10
                                     Hydrochloric acid           3.1 y 103        6.7 y 10
                                     Hydrofluoric acidc          1.5 y 101        3.4 y 10
                                     Mercury                     7.0 y 102        1.5 y 10
                                     Methylene chloride          7.7 y 10y2       1.7 y 10
                                     Nickel                      2.9 y 100        6.4 y 10
                                     Polychlorinated biphenyls   4.3 y 101        9.5 y 10
                                     Perchloroethylene           3.9 y 100        8.5 y 10
                                     Trichloro-trifluoroethane   3.9 y 100        8.5 y 10
                                     Trichloroethylene           1.2 y 101        2.6 y 10
Radioactive Waste        B,D         Asbestos                    2.0 y 10y8       4.4 y 10
Management 
Complex Modifications to Support  
Private Sector Treatment of Alpha  
Mixed Low-Level Waste Treatment  
of Alpha Mixed Low-Level Waste,  
Radioactive Waste Management  
Complex, transuranic waste 
                                     Benzene                     9.4 y 100        2.1 y 10
                                     Beryllium                   3.0 y 10y12      6.6 y 10



                                     Cadmium                     4.3 y 10y11      9.5 y 10
                                     Carbon tetrachloride        9.0 y 10y1       2.0 y 10
                                     Chromium                    1.9 y 10y1       4.1 y 10
                                     Formaldehyde                1.0 y 102        2.3 y 10
                                     Methylene chloride          5.8 y 10y2       1.3 y 10
                                     Nickel                      2.1 y 100        4.7 y 10
                                     Perchloroethylene           9.0 y 10y2       2.0 y 10
                                     Trichloro-trifluoroethane   5.4 y 10y1       1.2 y 10
                                     Trichloroethylene           5.8 y 10y1       1.3 y 10
Nonincinerable Mixed       B,D       Mercury                     5.5 y 10y3       1.2 y 10
Waste, 
Power Burst Facility, mixed low-  
level waste 
                                                                                          
Waste Experimental         B,D       Arsenic                     8.4 y 10y2       1.9 y 10
Reduction 
Facility Incineration,g Power Burst  
Facility, low-level and mixed low-  
level waste 
                                     Beryllium                   1.9 y 10y2       4.2 y 10
                                     Cadmium                     2.0 y 10y1       4.4 y 10
                                     Chromium                    3.8 y 10y3       8.4 y 10
                                     Hydrochloric acid           1.8 y 103        4.0 y 10
                                     Mercury                     2.5 y 101        5.5 y 10
                                     Nickel                      2.0 y 10y1       4.4 y 10
                                     Trichloroethylene           1.4 y 100        3.1 y 10
Plasma Hearth Process,    B,D       Arsenic                     4.5 y 10y3       9.9 y 10y
Argonne 
National Laboratory-West, mixed  
low-level and hazardous waste 
                                     Beryllium                   8.5 y 10y6       1.9 y 10
                                     Cadmium                     9.1 y 10y3       2.0 y 10
                                     Chromium                    2.0 y 10y3       4.4 y 10
                                     Hydrochloric acid           4.5 y 101        9.9 y 10
                                     Mercury                     2.3 y 10y2       5.1 y 10
                                     Nickel                      1.4 y 10y1       3.1 y 10
Spent Fuel Processing,     D         Ammoniah                    1.8 y 104        4.0 y 10
Idaho 
Chemical Processing Plant, spent  
nuclear fuel 
                                     Hydrofluoric acidc          3.8 y 100        8.4 y 10
                                     Methyl isobutyl ketone      2.7 y 103        5.9 y 10
                                     Tributyl phosphate          8.6 y 100        1.9 y 10
Totali                                                           2.9 y 104        6.3 y 10
                                          
a.  Only those emissions that meet assessment criteria are listed (see text for explanatio
b.  A = Alternative A (No Action); B = Alternative B (Ten-Year Plan); C = Alternative C (M
Alternative D (Maximum Treatment, Storage, and Disposal).  
c.  Hydrofluoric acid is not listed as a toxic air pollutant by IDHW (1994), but is includ
d.  Separations process is proposed under Alternatives C and D.   
e.  Direct vitrification process is proposed under Alternative B.  
f.  Under Alternative D, similar emissions would also be projected for the Private Sector 
Facility, which is a competing project that would have a similar design and process the sa
g.  Includes incineration only; other waste processing is assessed as foreseeable increase
h.  Includes emissions of ammonium hydroxide.  
i.  Total would apply only to Alternative D and only if all facilities were operating simu
Commission on Radiological Protection (ICRP), as contained in Publications 26 and 30 (ICRP
1979). This model has several technical advantages over other available methods, including
ability to assess dose from many different release scenarios and exposure pathways. In add
conforms to the strict quality assurance requirements of NQA-1, Basic Requirement 3 (Desig
and Supplementary Requirement 3S-1 (Supplementary Requirements of Design Control), which i
requirements for verification and validation of computer codes. 
      An additional dose model, CAP-88 (Clean Air Act Assessment Package), is routinely us
the INEL for the specific purpose of evaluating compliance with National Emission Standard
Hazardous Air Pollutants standard 40 CFR 61. As prescribed by that standard, CAP-88 is use



calculate the highest offsite dose to any member of the public resulting from annual airbo
radionuclide emissions from cumulative INEL site operations. The result must be below 10 m
to demonstrate compliance with the standard. The CAP-88 model was used in the prescribed m
to support the 1991 and 1992 INEL National Emission Standards for Hazardous Air Pollutants
Reports (DOE-ID 1992a, b; 1993). As part of that effort, detailed comparisons between resu
obtained with GENII and CAP-88 were made and documented (Maheras 1992, Ritter 1992). A 
comparison of GENII and CAP-88 dose results for the maximally exposed individual is presen
 
Table F-3-9. In both cases, the dose results represent a summation of the external effecti
equivalent (EDE) from the ground deposition and air immersion pathways and the 50-year com
effective dose equivalent (CEDE) from the inhalation and ingestion pathways. These results
directly comparable in that there were minor differences in the source terms used. Benchma
the GENII and CAP-88 codes for application at the INEL site has been performed and documen
(Maheras et al. 1994). These tests provide confidence that the application of GENII, inclu
source term and receptor-related assumptions used in this Environmental Impact Statement, 
results that are likely to be conservative. 
 

F-3.4.2.2 Release Modeling- Releases from stacks or vents may be modeled as either 

elevated or ground-level releases. For this EIS, the decision whether to model a given emi
as a stack or ground-level release was based on guidelines issued by the U.S. Environmenta
Protection Agency (EPA 1993a) and the National Council on Radiation Protection and Measure
NCRP 1986). In essence, if the height of the release point is less than or equal to 2.5 ti
height of attached or nearby buildings, turbulent (wake and downwash) effects are assumed 
__________________________________________________________________________________________
 
Table F-3-9. Comparison of doses to maximally exposed individual due to Idaho National 
Engineering Laboratory site emissions as calculated by the GENII and CAP-88 computer codes
__________________________________________________________________________________________
                                    Dose to maximally exposed individual 
                                                 (millirem) 
                      ____________________________________________________________________
    Source category         GENII 1991^a       CAP-88 1991^b          CAP-88 1992^c  
Monitored              9.8 X 10^-3             4.1 X 10^-3         1.4 X 10^-3 
Diffuse                3.0 X 10^-3             2.4 X 10^-5         3.1 X 10^-5 
Unmonitored            3.0 x 10^-4             1.2 X 10^-4         1.0 x 10^-4 
Total                  1.3 X 10^-2             4.2 X 10^-3         1.5 X 10^-3 
_____________________ 
a. Source: Leonard (1993); calculation for monitored source emissions from Idaho Chemical
 Processing Plant has been revised (Leonard, 1994). 
b. Source: 1991 INEL National Emission Standards for Hazardous Air Pollutants Report and 
 Supplement (DOE-ID 1992a, b). 
c. Source: 1992 INEL Annual National Emission Standards for Hazardous Air Pollutants Repor
(DOE-ID 1993b). 
__________________________________________________________________________________________
influence the release, effectively lowering the release height to ground level. In some ca
were modeled as individual release points; in other cases, sources were grouped together a
as a single release point. For example, elevated sources at the Power Burst Facility (the 
Experimental Reduction Facility North and South Stacks, and the Power Burst Facility Stack
modeled as individual elevated releases. Conversely, effluents from various vents at the N
Reactors Facility were summed and treated as a single ground-level release. The manner in 
specific sources were modeled is described In Leonard (1993, 1994). Additional related inf
including specific facility locations and stack data, are presented in Belanger et al. (19
 

F-3.4.2.3 Meteorological Data. The atmospheric transport modeling performed as part of 

these radiological assessments was based on actual meteorological conditions measured at e
different locations at the INEL site. In particular, the data files prepared for these ass
derived from observations at INEL site weather stations over the period 1987 through 1991,
was assumed to be representative of conditions during the years covered by the Environment
Statement (1995 through 2005). The method used for incorporating these data into wind file
be used by the GENII program is documented in Leonard (1992). 



 

F-3.4.2.4 Receptor Locations. Doses were assessed for individuals located at the onsite 

and offsite locations of highest predicted dose and for the surrounding population, descri
follows. In each case, the dose was assessed for baseline conditions, projected increases 
baseline, and ER&WM alternatives. 
             Maximally Exposed Individual. The offsite individual whose assumed location a
habits are likely to result in the highest dose is referred to as the maximally exposed in
(MEI). The location of the maximally exposed individual was identified on the basis of the
receptor distance and direction combination that yielded the highest predicted offsite dos
INEL Site area, radionuclide concentrations were calculated for the minimum distance to th
site boundary for each of the 16 compass directions. Since this location was assessed sepa
emissions from each of the INEL site areas, the maximally exposed individual receptor loca
merely points on the INEL site boundary and do not correspond to any actual residences or 
These maximum impacts were conservatively summed to derive cumulative impacts, although th
occur at spatially distant locations. (The actual maximally exposed individual locations f
major INEL site facilities are all located along a segment of the southern boundary, south
facilities in question.) Although unrealistic, this cumulative maximally exposed individua
process serves to establish the upper-bounding dose. Despite the inherent conservatism, th
obtained were low; and further resolution of the actual maximally exposed individual locat
dose was not necessary. The same general method for dose determination to the maximally ex
individual is used in the annual National Emission Standards for Hazardous Air Pollutants 
evaluation. 
             Population Dose. Dose was assessed for the collective population residing in 
circular area defined by a radius of 80 kilometers (50 miles) extending out from each majo
facility. Population data used were based on 1990 census data provided by the U.S. Census 
For projects associated with ER&WM alternatives and for projects expected to become operat
before June 1, 1995, growth projections for the counties surrounding INEL were applied. Th
growth estimates are approximately 10 percent per decade. Since the period of analysis for
extends to the year 2005, the population doses reported in Section 5.7, Air Resources, of 
of this EIS are the highest obtained for any year throughout this period. 
        
      INEL Site Worker. INEL site workers may be exposed to radiation attributable to 
INEL sources both as a direct result of job performance (such as work within a radiologica
controlled area) and incidentally (such as from airborne releases from facilities within t
as well as more distant sources within the INEL site). Onsite concentrations of radionucli
incidental exposure were assessed as described in this section. (Direct, job-related occup
exposure is discussed in Section 4.12, Health and Safety, of Volume 2 of this EIS.) An ind
who would receive the highest dose due to incidental exposures is termed the maximally exp
worker. The dose to the maximally exposed worker was assessed for all major INEL site work
as a result of radionuclide emissions from all current and projected sources. The dose was
using the general methodology described in previous sections. One major difference is the 
the worker dose calculations did not include the food ingestion pathway, since workers do 
consume food products grown onsite. 
 

F-3.4.3 Nonradiological Assessment Methodology 

      Air pollutant levels have been estimated by the application of air dispersion comput
that incorporate mathematical functions to simulate transport of pollutants in the atmosph
modeling methodology conforms to that recommended by the U.S. Environmental Protection Age
(EPA 1993a) and the State of Idaho (DOE-ID 1991) for such applications. The models and 
application methodology are designed to be conservative; that is, they employ data and alg
designed to prevent underestimating the pollutant concentrations that would actually exist
the methods used to assess consequences of proposed actions were identical to those used i
baseline assessments. Minor exceptions (such as the use of refined versus screening-level 
will be noted where applicable. The primary objective of the assessments is to estimate 
nonradiological pollutant concentration and other impacts in a manner that facilitates com
(a) to applicable standards or guidelines and (b) between alternative courses of action. 
      The types of pollutants assessed include the criteria pollutants and certain types o
pollutants. Criteria pollutant concentrations were estimated for locations and over period
corresponding to State of Idaho and National Ambient Air Quality Standards. Since these st



apply only to ambient air (that is, locations to which the general public has access), cri
concentrations were assessed for offsite locations and public roads traversing the INEL si
nonradiological assessment did not specifically address impacts related to ozone formation
(a) volatile organic compound emission levels are below the significance level designated 
of Idaho; (b) no simple, well-defined method exists to assess ozone formation potential (W
1993); and (c) while the Idaho Division of Environmental Quality has no ozone monitoring d
the vicinity, it is not aware of problematic ozone levels in the area (Andrus 1994). 
      Offsite levels of carcinogenic and noncarcinogenic toxic air pollutants were evaluat
basis of annual average emission rates and compared with annual average standards (increme
recently promulgated by the State of Idaho. Toxic air pollutants were also assessed for on
locations because of potential exposure of workers to these hazardous substances. Onsite l
specific toxins were calculated using maximum hourly emission rates and compared with occu
exposure limits set for these substances by either the Occupational Safety and Health Admi
(OSHA) or the American Conference of Governmental Industrial Hygienists (the lower of the 
limits being used). 
 

F-3.4.3.1 Atmospheric Dispersion Models for Criteria and Toxic Air Pollutant 

Evaluations. Atmospheric dispersion models used to estimate upper-bound levels of toxic an
criteria impacts, as well as impacts to visibility and highway hot spots, are described be
 

F-3.4.3.1.1 Model Description and Application- The modeling effort employed 

two levels of sophistication-screening-level and refined. Screening-level modeling was use
cases where a source's contribution to air quality levels was expected to be minimal (that
below acceptable standards). This method is less rigorous mathematically than refined mode
results in an overestimation of pollutant concentrations (greater than that of refined mod
      The short-term version of the U.S. Environmental Protection Agency Industrial Source
Complex-2 (ISC-2) computer code (EPA 1992a) is a refined model that was used to estimate 
concentrations resulting from routine operational emissions of criteria pollutants. The IS
incorporates site-specific data (such as meteorological observations from INEL site weathe
This model takes into account effects such as stack tip downwash and turbulence induced by
presence of nearby structures. Account was taken for building wake effects in the baseline
assessments of criteria pollutant emissions. However, it was not feasible to include wake 
calculations into the proposed action assessments, since building dimensions and distances
been defined. This is not expected to show appreciable differences in results other than i
in very close proximity of sources. In addition, the model accommodates multiple sources a
calculates concentrations for user-specified receptor locations. Concentrations can be cal
a range of durations, from one-hour maximum values to annual averages. The ISC-2 model is 
well suited for conditions where the receptor elevation exceeds the stack height. However,
the case for the INEL; the terrain is generally flat enough to avoid use of models develop
complex terrain (DOE-ID 1991). In summary, dispersion modeling using ISC-2 allows for a 
reasonable prediction of the impacts of proposed facilities and, therefore, is ideally sui
the Environmental Impact Statement process. 
       The SCREEN model (EPA 1992b) was used to estimate toxic air pollutant concentration
SCREEN is a relatively simple model that incorporates conservative data and methods. SCREE
limited to the calculation of only one-hour maximum concentrations from a single source fo
user-specified or predefined distances and performs iterations to determine the distance a
concentration at the point of maximum impact. Persistence factors (averaging time adjustme
factors) recommended by the U.S. Environmental Protection Agency or the Idaho Division of
Environmental Quality were used to scale one-hour SCREEN results to other required averagi
times. A persistence factor of 0.125 was used to scale one hour results to annual average 
as recommended by IDHW (1994). For onsite concentrations, a factor of 0.7 was used to scal
hour results to eight-hour estimates suitable for comparison to occupational exposure limi
      Since SCREEN can only accommodate a single source, most cases required multiple sour
within an area to be grouped and treated as a single source. This model incorporates build
algorithms; however, in the manner employed herein (that is, combining impacts from multip
and simulating as a single source), this feature was not used. Wind direction is not taken
account; therefore, impact levels were assumed to be equal in all directions from the sour
SCREEN was used in these assessments only to estimate baseline concentrations of toxic air
and to identify which of these pollutants warranted further refined modeling. For cases wh
SCREEN model predicted that toxic air pollutant concentrations were close to (within 50 pe



so) an acceptable level, remodeling with ISC-2 was performed to provide a more realistic e
      Those operations that would result in the generation of fugitive dust, including con
activities and equipment, travel on paved or unpaved roads, the concrete batch plant, mixi
pouring, and gravel pit and landfarming operations, were assessed using the U.S. Environme
Protection Agency-recommended Fugitive Dust Model (FDM) (Winges 1991). The Fugitive Dust 
Model was designed specifically for computing concentration and deposition impacts from fu
dust sources through improved algorithms for deposition. Sources may be either point, area
Model execution may include up to 20 particle size classes, with calculation of gravitatio
and deposition velocity for each hour. Similar to ISC-2, concentrations may be calculated 
range of durations, from one-hour maximum values to annual averages; 24-hour and annual av
assessments were conducted.  Modeling of fugitive dust sources with the Fugitive Dust Mode
been shown to be superior to ISC-2 for area ground-level ambient temperature releases 
(Winges 1991). 
 

F-3.4.3.1.2 Model Input Data- The use of air dispersion models requires emission 

parameters, such as stack height and diameter and exhaust gas temperature and flow rate; s
(for example, disturbed areas related to construction sources); and pollutant emission rat
most part, emission parameter data were obtained from the INEL site air emissions inventor
discussed above. In some cases, data were observed to be missing or in error. The missing 
were replaced by substituting parameter values from similar sources at the INEL site. (For
data for emergency generator combustion engines were obtained from other generators of the
capacity.) The specific values used for stack-related parameters (height, diameter, flow r
temperature) are presented in Belanger et al. (1995a). 
      The estimation and evaluation of impacts from fugitive dust sources was dependent on
type of source (see Section F-3.4.3.2). For construction sources, the size of the disturbe
assumed to be two times the construction project footprint. For example, construction of a
100-meter building is expected to disturb a 200-by-200-meter area during construction. Use
watering was assumed, providing a 50 percent reduction in fugitive emissions and preferent
removing larger-diameter particles. The resultant distribution was estimated to contain 64
dust of respirable size. (This follows methods developed by EPA (1993b)]. Construction-rel
emissions were averaged over the expected hours of construction activity- 12 hours per day
per week, for 26 weeks per year. Fugitive dust emissions were similarly calculated for dem
projects. Emissions related to the use of unpaved roads were divided equally across INEL s
Emissions of dust from paved roads were assumed to be generated primarily by the INEL bus 
These emissions include tire wear and road dust but exclude exhaust particulates, which we
calculated separately in the evaluation of mobile source emissions. Paved road use within 
site is heaviest along State Route 33 and U.S. Route 20/26. All emissions, therefore, were
to occur along these routes. Because approximately 11.4 percent of the buses travel to Tes
North, 11.4 percent of the total paved road emissions was assigned to State Route 33, the 
route to the Test Area North facility, and 88.6 percent to U.S. Route 20/26. The estimatio
emissions from employee vehicles assumed 1.5 persons per vehicle, 100 mile round trip, and
trips per year in light-duty (pickup) trucks. 
 

F-3.4.3.1.3 Meteorological Data- The modeling effort made use of two types of 

meteorological data: (a) ISC-2 and the Fugitive Dust Model modeling incorporated data from
measurements of meteorological conditions (temperature, wind speed and direction, atmosphe
stability, and so forth) made at the INEL site by the National Atmospheric and Oceanic    
Administration (NOAA); and (b) SCREEN modeling used a standard (not specific to INEL) set 
meteorological data, which are incorporated into the model to derive a worst-case approxim
pollutant concentrations. The following description pertains only to the site-specific dat
ISC-2 and the Fugitive Dust Model. 
       Meteorological data collected by the National Oceanic and Atmospheric Administratio
meteorological monitoring towers located at Grid 3 (lower, north of Central Facilities Are
Area North, and Argonne National Laboratory-West were used in the assessment of source imp
Conditions at these three locations are representative of the three major wind flow regime
INEL Site (Clawson et al. 1989). Sources at Test Area North and Argonne National Laborator
were modeled with meteorological data from those respective locations. Ail other sources w
modeled using data from the Grid 3 Station. The locations of these and other meteorologica
monitoring stations on and around the INEL are shown in Figure F-3-2. The meteorological d
used contained hourly observations of wind speed, direction, temperature, and stability cl



years 1991 and 1992. Data required for the calculation of mixing height are currently bein
at the INEL but are not available for these periods. Therefore, default mixing heights wer
For short-term assessments, a value of 150 meters (500 feet), which represents the lowest 
measured at the INEL site, was used. For annual average evaluations, 800 meters (2,600 fee
used. This value has been calculated by the National Oceanic and Atmospheric Administratio
recommended for use in dispersion modeling assessments (Sagendorf 1991). Each case was ass
separately using data from these years, and the highest of the predicted concentrations wa
 

F-3.4.3.1.4 Receptor Locations- The ISC-2 and Fugitive Dust Model are capable 

Figure F-3-2. Locations of meteorological monitoring stations at the Idaho National Engine
of determining air quality impacts at receptor locations using either a grid layout patter
user-specified receptor points. Based on modeling efforts performed previously, maximum im
ambient receptor locations are expected to occur either (a) along public roads that traver
site or (b) along the INEL site boundary. No points of maximum impact are expected to occu
locations beyond the INEL site boundary. Thus, only discrete receptors at those locations 
opposed to a gridded array) have been used for regulatory air assessments at those locatio
Craters of the Moon Wilderness Area. (Gridded arrays were used, however, in modeling perfo
to identify the areas where fine spacing of discrete receptors points is necessary.) 
      Due to the large areal extent of the INEL site, fine spacing of discrete receptor lo
regular intervals is not feasible. Therefore, an approach has been employed that utilizes 
coarse and fine receptor intervals, ranging from 100 meters (330 feet) to 2,500 meters (8,
depending on the potential for maximum impact. The process used to develop the receptor ar
as a starting point the complete coarse grid of ambient air locations described in the INE
Permitting Handbook (DOE-ID-1991). This grid incorporates receptor locations spaced at 
approximately 500-meter (1,640 foot) intervals along (a) the entire perimeter of the INEL 
(b) public roads traversing the INEL site; and (c) the eastern and northern boundaries of 
of the Moon Wilderness Area. Fine-grid modeling [using intervals of approximately 100-mete
(330-foot) x-y coordinate spacing] was then performed, and the results were plotted to ide
areas where closer receptor spacing was warranted. A substantial margin of conservatism wa
provided by extending the range of 100-meter (330-foot) spacing to well beyond the expecte
maximum impact (from several hundred to several thousand meters, depending on the uncertai
the case.) Once these ranges were established, Universal Transverse Mercator (UTM) coordin
were determined for receptor locations at 100-meter (330-foot) intervals along these range
coordinates were incorporated into the receptor array file. The modeling also revealed the
are clearly beyond the locations of maximum impact and that could be eliminated from the r
array. Additional details of the method for identifying the receptor areas of maximum impa
including examples of isopleth plots used for this purpose, are presented in Belanger et a
and Raudsep et al. (1995). 
      Ambient air impacts, including Prevention of Significant Deterioration increment 
consumption, have also been assessed for the Craters of the Moon Wilderness Area, the Clas
nearest the INEL site. Previous modeling has shown that there is only minor variation in 
concentrations between coarsely spaced receptor locations at the Craters of the Moon- a fa
not surprising in light of the substantial distance between this Class I area and the INEL
Thus, Class I area increments have been assessed at discrete receptor locations along the 
northern boundaries at intervals of 2,500 meters (8,200 feet) (that is, using every fifth 
receptor point). 
      Concentrations of air pollutants at onsite facility areas were assessed to indicate 
levels to which workers may be subjected. For the onsite assessments, 11 separate receptor
were developed. In general, these were 2-by-2-kilometer (1.2-by-1.2-mile) grids with fine 
330-foot} spacing centered on the major source groups at each facility. The grids for Test
North, Power Burst Facility, and Central Facilities Area were made larger to accommodate t
distribution of sources within those areas. These grids are described in detail in Belange
(1995b) and were used to determine maximum impacts as a result of emissions from sources w
low release elevations or building effects are prevalent. In addition to a fine grid, the 
each facility area also included discrete receptor locations of other facilities. For exam
assessments for sources at the Central Facilities Area included discrete receptor points a
Chemical Processing Plant, Power Burst Facility, and other facilities. In this way, it was
contributions of sources at locations other than the facility being assessed were represen
concentration. 
 

F-3.4.3.2 Summation of Results. An important function of the modeling effort is to



identify the location of highest predicted impact and the magnitude of the impact. This is
by the fact that there are numerous sources in widely dispersed locations at the INEL site
determination of the highest concentration must consider the contributions from each of th
Also, in some cases, sources at different facility areas required different meteorological
These factors precluded the execution of a single modeling run in which all sources and re
arrays could be included and necessitated the application of computer-aided data consolida
techniques. Since a common receptor array was used for all ambient air assessments, a summ
concentrations at each receptor point as a result of emissions from each source was possib
value and location of highest impact were identified by entering the results from individu
runs for a specific type of assessment (for example, maximum one-hour carbon monoxide 
concentrations) into a spreadsheet program, summing the values for each receptor point, an
identifying the maximum value and corresponding location. The same process was used to sum
contributions from baseline sources, projected increases to the baseline, and proposed act
      As provided by applicable regulations, the estimated impacts from temporary fugitive
sources, including construction and demolition activities, were characterized and evaluate
respect to ambient air quality standards (but not for Prevention of Significant Deteriorat
which exclude these types of activities from review). The cumulative emissions from fugiti
sources of a more permanent nature, including vehicle travel on paved and unpaved roads an
and concrete batch plant operations, were assessed for compliance with ambient air quality
However, these sources were not analyzed for Prevention of Significant Deterioration becau
became operational prior to the baseline date and are not associated with net emissions in
      The onsite assessments used separate grids, and the results had to be processed diff
This involved summing the contribution from each area to each area-specific discrete recep
This discrete receptor summation was then added to the maximum value calculated with use o
fine-grid network for the area under review. For example, maximum impacts at the Central F
Area consist of the maximum-predicted impact from sources within the Central Facilities Ar
sum of contributions from all other areas.  In this way, it was ensured that contributions
at locations other than the facility being assessed were represented in the total concentr
 

F-3.4.3.3 Impacts on Visibility. Atmospheric visibility has been specifically designated as 

an air quality-related value under the 1977 Prevention of Significant Deterioration Amendm
Clean Air Act. Therefore, in the assessment of proposed projects that invoke Prevention of
Significant Deterioration review (see Section F-3.1.1.2), potential impacts to visibility 
evaluated and shown to be acceptable in, designated Class I areas and associated integral 
Craters of the Moon Wilderness Area, located approximately 20 kilometers (12.4 miles) sout
the INEL site, is the only Class I area in the Eastern Snake River Plain. 
      The U.S. Environmental Protection Agency has designed methodologies to estimate pote
plume visual impacts due to emissions of proposed sources. The methodologies include three
of sophistication. Level-1 is designed to be very conservative; it uses assumptions and si
methodologies that will predict plume visual impacts larger than those calculated with mor
input and modeling assumptions. Level-2 visual impact modeling employs more site-specific
informatiOn than that of Level-1. It is still conservative and designed to overestimate po
visibility deterioration. Level-3 visual impact modeling is more intensive in scope and de
provide a more realistic treatment of plume visual impacts. The U.S. Environmental Protect
Agency has developed computer codes to implement the calculations associated with each lev
visual impact modeling. The VISCREEN model is designed to implement the methodology of the
Level-1 analysis (EPA 1992c). 
       The VISCREEN model was used to evaluate the potential visual impact of the cumulati
emissions of proposed sources at the INEL site on the Craters of the Moon Wilderness Area.
stated above, Level-l screening is designed to provide a conservative estimate of plume vi
impacts, that is, to estimate impacts that would be larger than those calculated with more
input and modeling assumptions. This conservatism is achieved by the use of worst-case 
meteorological conditions, including extremely stable (class F) stability coupled with a v
speed (1 meter per second) persisting for 12 hours, with a wind that would transport the p
directly adjacent to a hypothetical observer in the Class I area. Maximum short-term (hour
emission rates of particulates and nitrogen oxides and minimum and maximum distances from 
source to the Class I area are used. The U.S. Environmental Protection Agency recommends d
values for various model parameters. In this analysis, default values were used for all pa
with the exception of background ozone concentration, for which a site-specific value of 0
per million was used. Use of this value has been agreed to by the Idaho Division of Enviro
Quality (DOE-ID 1991) and the National Park Service (NPS) (Notar 1993a). The annual averag
background visual range as measured by the National Park Service at Craters of the Moon is



estimated to be 140 kilometers (87 miles) Notar 1993b); however, as suggested by the Natio
Service, the maximum seasonal average of 158 kilometers (98 miles) was used in this assess
(Notar 1993a, b). 
       The objective of the VISCREEN analysis was to calculate the potential visual impact
plume of specified emissions for specific transport and dispersion conditions. If screenin
calculations using VISCREEN demonstrate that during worst-case meteorological conditions a
is either imperceptible or, if perceptible, is not likely to be considered objectionable, 
of plume visual impact would not be required (EPA 1992c). The VISCREEN model determines 
whether a plume is visible by calculating contrast. If a viewed object, such as a snow-cov
is brighter than its background, it will have a positive contrast; alternatively, if an ob
than its background, its contrast is negative. In VISCREEN, contrasts at three visual wave
calculated to characterize blue, green, and red regions of the visual spectrum to determin
will be brighter, darker, or discolored compared to its viewing background. If plume contr
positive, the plume is brighter than its viewing background; if negative, the plume is dar
contrasts are different at different wavelengths, the plume is discolored. If contrasts ar
plume is indistinguishable from its background. With a range of wavelengths, a measure of 
must recognize both overall intensity and perceived color; perceptibility is a function of
both brightness and color. To address the dimension of color, a parameter called delta E i
the primary basis for determining the perceptibility of plume visual impacts in screening 
order to ascertain whether the plume from a facility has the potential to be perceptible t
observers under worst-case conditions, the VISCREEN model calculates both delta E and cont
two assumed plume-viewing backgrounds: the horizon sky and a dark terrain object. Results 
provided for two assumed worst-case sun angles (to simulate forward and backward scatterin
light), with the sun in front and behind the observer, respectively. If either of two scre
is exceeded, more comprehensive and realistic analyses should be carried out. The first cr
delta E value of 2.0; the second is a green contrast value of 0.05. Regional haze, which i
multiple sources throughout a region, is not calculated or estimated with the VISCREEN mod
       For this assessment, the potential impact of incremental emissions of particulate m
oxides of nitrogen associated with each project was evaluated. Cumulative impacts were est
each alternative as the sum of the impacts from specific projects associated with those al
waste stream options. Current operations were considered in the baseline [that is, the imp
current emission levels is monitored at the Craters of the Moon, resulting in a 158-kilome
(98-mile) value for maximum seasonal visual range]; however, projected increases to the ba
were also evaluated and added to the cumulative assessment for each alternative. All emiss
sources were included except construction emissions and emergency diesel generators, which
evaluated in a Prevention of Significant Deterioration assessment. 
 

F-3.4.3.4 Mobile Source Assessment Methodology. Ambient air quality impacts at 

offsite receptor locations due to INEL bus fleet operations, INEL fleet light- and heavy-d
privately owned vehicles, and heavy-duty commercial vehicles servicing the INEL site facil
quantitatively predicted using emission factors and screening-level methodologies develope
U.S. Environmental Protection Agency. The methodology included the use of a computerized 
mathematical model, CALINE-3 (Benson 1979), recommended for analysis of highways character
by uninterrupted traffic flows (EPA 1993a). CALINE-3 is designed to simulate traffic flow
conditions and pollutant dispersion from traffic and was used to predict maximum one-hour 
air concentrations of carbon monoxide and inhalable particulate matter. Regulatory-approve
averaging time adjustment factors were used to scale results for other applicable averagin
receptor locations were selected within 3 meters (10 feet) from the edge of the roadway, i
accordance with U.S. Environmental Protection Agency guidance. 
       Receptor locations were selected in accordance with DOE guidance for air permit mod
(DOE-ID 1991), including locations in the City of Idaho Falls near the central bus garage,
streets that are heavily travelled by INEL buses, and at selected ambient air locations al
routes to the INEL site. The receptor locations on the INEL site are accessible to the pub
where INEL traffic is heaviest. These locations include the INEL site main entrances on U.
Highway 20, the northern access point to Test Area North from State Highway 33, and other 
where public highways carrying INEL site traffic cross site boundaries. 
       Modeling was conducted for the year 1993 to quantify the current impact due to INEL
and traffic and projected impact of projects that would be constructed before 1995, togeth
projected impacts of alternatives. Additional details on the methodology used for mobile s
presented in E&E (1993). 
 



F-3.5 Data Analysis 

       The previous subsections describe the methodology used to perform and the technical
the air analysis for this Environmental Impact Statement. The results of these analyses ar
summarized in Sections 4.7 and 5.7 (Air Resources) of Volume 2 of this Environmental Impac
Statement and are not repeated here. Additional details on the analysis, including predict
consequences for various combinations of alternative and waste management options and sele
individual projects, are presented in the Technical Support Document for Air Resources, Id
National Engineering Laboratory Environmental Restoration and Waste Management Programs 
(Belanger et al. 1995a). 
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#F-4 HEALTH AND SAFETY 
       Potential health impacts to the public and workers can arise from a variety of sour
several distinct circumstances. The appropriate methods for evaluating health impacts are 
different under each of these conditions. This appendix describes the methods used and pre
key data required for evaluating the health effect impacts reported in this EIS. 
      The methods presented here are organized under three broad categories: (a) health im
from effluent releases, (b)normal workplace hazards, and (c) chemical releases under accid
conditions. The first category includes effluent releases of radioactivity, carcinogenic c



chemical toxins to air and water, and addresses health effects to both the public and work
second category includes radiological and nonradiological hazards to INEL workers in the n
conduct of their jobs. The final category of methods addresses the special case of toxic c
released under accident conditions. 
 

F-4.1 Background Information 

      This section provides essential background information on health effects to INEL wor
the public surrounding the INEL. The information provides a historical perspective on heal
safety concerns, and a basis for projecting future impacts to workers from normal occupati
hazards. 
 

F-4.1.1 Public Health and Safety 

      The primary public health and safety concern at the INEL is the potential for exposu
surrounding public to radioactivity. The principal pathway by which the public may be expo
radioactivity is through releases to the atmosphere. Radiation doses to members of the pub
airborne releases at the INEL are calculated annually by the Radioactive and Environmental
Laboratory using information from the Radioactive Waste Management Information System data
(Chew and Mitchell 1988, Hoff et al. 1989, 1990, 1991, and 1992). Table F-4-1 presents the
of these calculations for the five years of site operation from 1987 through 1991. The tab
that offsite radiation doses to any individual member of the public from normal operations
__________________________________________________________________________________________
 
Table F-4-1. Estimated doses to members of the public from Idaho National Engineering Labo
airborne releases 1987 to 1991. 
__________________________________________________________________________________________
                      Maximally 
                       exposed 
                     individual        Principal                       Population dose 
      Year           (millirem)       radionuclides   Percent of dose   (person-rem) 
__________________________________________________________________________________________
      1987             0.54             Sb-125             96.0              4.3 
                                        I-129              1.1 
                                        Ar-41              1.0 
      1988             0.13             Sb-125             68.0              1.7 
                                        I-129              19.6 
                                        Ar-41               6.1 
      1989             0.01             Ar-41              59.9              0.04 
                                        Kr-88              12.3 
                                        Xe-138             11.6 
      1990             <0.01            Ar-41              82.2              0.04 
                                        Kr-88              6.3 
                                        I-129              3.4 
      1991             0.02             Ar-41              45.1              0.06 
                                        I-129              40.3 
                                        Cs-137              4.8 
__________________________________________________________________________________________
substantially less than 1 millirem per year over the 5-year period examined. Current regul
releases of airborne radioactivity from DOE facilities to no more than 10 millirem per yea
member of the public. 
      The principal radionuclides contributing to offsite doses reflect the operation of d
facilities. During 1987 and 1988, for example, the fuel dissolution facility at the Idaho 
Processing Plant was operating and the antimony-125 releases characteristic of that facili
largest contributors to offsite dose. The fuel dissolution facility at the Idaho Chemical 
Plant did not operate during 1989 or 1990. Consequently, offsite doses were smaller and we
dominated by releases of argon-41 and other noble gases from the Advanced Test Reactor. In
the New Waste Calcining Facility operated for part of the year and contributed a small amo
other radionuclides such as iodine-129 and cesium-137. 
       Collective doses to the population residing in the vicinity of the INEL are also es
annually by the Radioactive and Environmental Sciences Laboratory (Chew and Mitchell 1988,



Hoff et al. 1989, 1990, 1991, and 1992). These calculations sum the potential radiation do
population of approximately 121,000 people living within 80 kilometers (50 miles) of the I
facilities. As indicated in Table F-4-1, site operations have resulted in an offsite colle
6.3 person-rem for a five-year period. The average for the period 1987 through 1991 was ab
person-rem. 
       Past activities at the INEL have resulted in larger doses to the public than curren
Estimates of these doses have been made for all years of INEL operation before 1989 (DOE-I
1991). The largest doses were during the late 1950s and mid-1960s and ranged between 1 and
millirem. The organ receiving the largest dose has been the thyroid during years when larg
quantities of radioactive iodine were released, or the skin during years when releases wer
by radioactive noble gases. Since the early 1970s, there has been a steady decline in offs
controls on emissions have improved and various reactor programs at the INEL have been com
       To put the offsite doses from the INEL into perspective, it is useful to compare th
levels of natural background radiation in the vicinity of the INEL. Table F-4-2 summarizes
estimated annual dose equivalent from natural sources for an individual living on the Snak
Plain (DOE-ID 1991). 
       Doses from airborne releases over the operating history of the INEL site have been 
compared to doses from sources of natural background radiation, a maximum of 3 percent of 
natural background effective dose equivalent in 1956. Since the early 1970s, doses from ai
releases have been small, even when compared to the variability in natural background. 
 

F-4.1.2 Occupational Health and Safety 

F-4.1.2.1 Radiological Hazards. Because of the nature of the work done at the INEL site, 

Occupational radiation exposures above background levels will inevitably occur for some wo
The radiation protection programs required by regulations and DOE orders are designed to e
no worker receives doses larger than the applicable limits and that worker doses are kept 
reasonably achievable. In addition, Federal regulations and DOE orders require that record
occupational exposure are maintained. Reports of radiation doses are provided annually to 
worker. Summary reports are also provided to DOE and published periodically. 
__________________________________________________________________________________________
 
Table F-4-2. Estimated natural background radiation dose for the Snake River Plain.^a  
__________________________________________________________________________________________
                   Source                      Annual effective dose equivalent (millirem)
__________________________________________________________________________________________
                                       External 
                  Terrestrial                                    75 
                  Cosmic                                         39 
                  Subtotal                                       114 
                                       Internal 
             K-40 and others                                     40 
             Inhaled nuclides^b                                  200 
                  Subtotal                                       240 
                   Total                                         334 
_____________________________________ 
a. From: Idaho National Engineering Laboratory Historical Dose Evaluation, Volume 1, 
DOE/ID-12119 (DOE-ID 1991). 
b. The dose from inhaled radionuclides is due primarily to short-lived decay products from
and varies widely with geographic location. The value shown represents the United States 
population average. 
__________________________________________________________________________________________
      Workers at the INEL site may be exposed either internally or externally to radiation
exposures arise when radioactive materials are deposited in the body through inhalation, i
absorption through intact skin or wounds in the skin  External exposures in the workplace 
received from radiation-emitting sources outside the body. 
      All workers in areas with a potential for airborne or surface contamination are moni
routinely for internal radioactivity using bioassay techniques. Whole body counting is use
internally deposited gamma emitters. Urinalysis and fecal analysis are used to detect beta
emitters that cannot be measured adequately using whole body counting, for instance, monit
uranium and plutonium uptakes. Radiation workers participate in the bioassay program if th
potential that they could receive intakes resulting in a dose of 100 millirem or more in t



period following an intake. If routine bioassay results indicate measurable intakes, worke
participate in follow-up bioassay programs to determine the date and source of the intake 
estimate the radiation dose received. Internal radiation doses constitute a small fraction
occupational dose at the INEL site. All cases of measurable internal radioactivity are inv
thoroughly to determine the cause and to assess the potential for additional internal dose
workforce. 
      External radiation dose is the largest fraction of the occupational dose received at
site. There are many more facilities at the INEL site with a potential for external exposu
than there are with a potential for internal exposure, Facilities with a potential for ext
exposure are those containing large quantities of gamma-emitting radioactive materials. Ce
devices, such as accelerators, x-ray machines, and nuclear reactors, can produce external 
exposure while operating, whether or not radioactive materials are present.  In addition, 
potential for external radiation dose during any maintenance, construction, environmental 
or decontamination activities at facilities where gamma radioactive materials have been us
in the past. 
       Personnel that could potentially receive annual external radiation exposures greate
millirem are assigned a thermoluminescent dosimeter that must be worn at all times during 
the INEL site. The dosimeter measures the amount and type of external radiation dose the w
receives. 
      All INEL site facilities are required to keep records of the individual exposure of 
employee. For normal INEL site operations, the summary establishes a baseline for comparin
potential impacts of alternatives considered in this EIS. Reported doses resulting from no
site operations for a recent five-year period of site operation are representative of curr
operations, and are used here as a baseline for routine operational activities. Table F-4-
collective dose equivalent measured on personnel dosimeters for each of the last five year
The number of individuals monitored for radiation exposure over the last five years has av
about 6,000. Of these, an average of about 31 percent receive measurable radiation doses. 
average dose equivalent of those individuals with measurable exposure ranges from about 13
millirem. The average dose equivalent of all monitored individuals ranges from 27 to 60 mi
      The average radiation dose rate to all INEL site workers over this five-year period 
millirem per year. This is the dose rate that is used to project doses to workers at the I
under each of the alternatives of this EIS. 
__________________________________________________________________________________________
 
Table F-4-3. Total collective dose equivalent for Idaho National Engineering Laboratory si
from normal operations. 
__________________________________________________________________________________________
                                                                               
                                                               Average dose       Average 
                                                               equivalent^b per   equivale
                               Number of                       individual for     individu
              Number of      individuals      Collective dose  all monitored      measurab
              individuals    with measurable    equivalent^a    individuals       exposure
      Year    monitored        exposure        (person-rem)     (millirem)        (millire
__________________________________________________________________________________________
     1987       5,588           1,831            290               52                 158
     1988       5,799           2,201            288               50                 131
     1989       5,883           2,118            351               60                 166
     1990       6,381           2,138            381               60                 178
     1991       6,646           1,224            182               27                 149
 Five-year      6,060           1,902            298               49                 156
 average 
     
_______________________________ 
a. Collective Dose Equivalent: The sum of the dose equivalents to all members of a group o
if 100 workers each received a dose equivalent of 0.1 rem, the collective dose equivalent 
(100 persons x 0.1 rem).  
b. Average Dose Equivalent: The average dose to members of a group of interest. For exampl
dose equivalent for a group of 100 wokers was 1 person-rem, then the average dose equivale
the group would be 0.01 rem (1 person-rem / 100 persons).  
__________________________________________________________________________________________
 

F-4.1.2.2 Workplace Hazards Other Than Radiation. There is widespread diversity of



the types and quantities of chemicals used at the various INEL facilities. Consequently, i
hygiene monitoring and sampling programs are designed to ensure that personal and/or area
monitoring strategy is directed toward the chemicals that pose the greater risks and hazar
aspects of the toxic chemical control program are designed to reduce risks and maintain po
exposures to hazards as low as reasonably achievable. The sampling and monitoring programs
INEL provide data to enable assessments for characterizing the more common materials and t
chemicals, such as asbestos, lead, cadmium, beryllium, formaldehyde, benzene, hydrogen chl
nitric acid, sulfuric acid, hydrogen fluoride, sulfur dioxide, welding by-products, coal d
fired generation plants, solvents, NOx, and other potentially hazardous substances. The mo
common physical agents encountered include noise, heat stress, nonionizing radiation sourc
ergonomic factors. Use of chemical carcinogens at the INEL is extremely limited and occurs
when absolutely required for a specific activity, and no other practical substitute can be
used, every effort is made to minimize the potential of exposure to as low as reasonably a
levels and to limit the size of and access to the work area. 
      The primary source of information on nonradioactive hazards to the workers at the IN
reports of occupational injuries. Data for DOE contractors were obtained from the EG&G Saf
Performance Measurements System to provide comparative statistics for total recordable inj
illness cases, lost workday cases, and lost workdays for 1987 to 1991 (EG&G Idaho 1993a, b
There were 1,337 total recordable injury/illness cases experienced at the INEL from 1987 t
an average of 8,385 employees that worked a total of 79,654,000 hours (EG&G Idaho 1993d). 
total recordable injury/illness cases rate of 3.4 for the INEL was slightly above the DOE-
2.9, but less than half the Bureau of Labor Statistics rate of 8.5. 
      Of the 1,337 total recordable injury/illness cases at the INEL from 1987 to 1991, 66
(50 percent) of the cases resulted in lost workdays or lost workdays restricted (EG&G Idah
The INEL lost workdays rate of 1.7 was slightly higher than the DOE-wide rate of 1.4, but 
half the Bureau of Labor Statistics rate of 4.0. A total of 8,497 lost workdays resulted f
lost workdays cases. The INEL lost workdays rate of 21.3 is nearly half that of the DOE-wi
of 36.0, and almost four times better than the Bureau of Labor Statistics rate of 79.1. 
      Of the 1,337 total recordable injury/illness cases at the INEL, 114 cases were class
occupational illnesses falling into the following six categories: (a) 34 cases were skin d
disorders, (b) 55 cases were repeated trauma disorders, (c) 13 cases were respiratory cond
because of toxic agents, (d) 4 cases were disorders caused from physical agents, (e) 2 cas
diseases of the lungs, and (f) 6 cases were from all other illnesses (EG&G Idaho 1993a). 
      Other measures of occupational hazards include motor vehicle accidents and property 
to fire and other causes. The average number of government vehicles driven at the INEL was
the five-year period of 1987 to 1991 (EGG 1993d). The INEL experienced 90 recordable motor
vehicle accidents (over $500 loss) during 64,711,000 miles of travel (EG&G Idaho 1993d). T
resultant accident rate of 1.4 compares very favorably with the DOE-wide rates for the sam
period of 2.4, and is nearly nine times better than the National Safety Council five-year 
      The INEL Motor Vehicle accident loss was a total of $202,000 for the 1987 to 1991 pe
(EG&G Idaho 1993d). An average loss rate of $3.11 per 1,000 miles traveled is only 65 perc
the DOE-wide average loss of $4.76 per 1,000 miles of travel (EG&G Idaho 1993d) and four t
less than the National Safety Council rate of $12.47 for the same five-year period. The IN
rate for each of the five years is considerably below the DOE-wide average loss. 
      The INEL fire loss experience for the five-year period from 1987 to 1991 shows only 
reportable losses over $1,000. A loss in 1989 resulted in $25,000 damage and one in 1991 t
$63,000 in damage loss. The INEL experienced a total of 20 reportable non-fire property da
losses (over $1,000) from 1987 to 1991. The total value of the loss from these 20 cases wa
$1,292,000. In 1988, seven cases accounted for a loss of $1,026,000, which represents 80 p
the five-year total. 
 

F-4.2 Health Effects Methodology 

      This section describes the methods used to evaluate (a) potential adverse health eff
workers and members of the public from releases of radioactive and nonradioactive effluent
environment under routine operating conditions, and (b) hazards to workers from normal wor
conditions. The scope of the health effects evaluation in the EIS follows the recommendati
specified by the DOE Office of National Environmental Policy Act Oversight in their 
Recommendations for the Preparation of Environmental Assessments and Environmental Impact
Statements (DOE 1993a). 
 



F-4.2.1 Health Effects from Effluent Releases to the Environment 

      In general, health impacts are estimated for releases of radioactive and nonradioact
contaminants to air and groundwater. However, the "sliding scale" concept has been applied
evaluation of health effects by considering the relative importance of specific contaminan
exposure pathways. For example, there are no permanent surface waters on the INEL site and
surface drainage from the INEL to offsite locations. Therefore, this EIS does not include 
analysis of this exposure pathway 
     For routine or accidental releases from facilities, the following three categories of
individuals are addressed as a minimum: (a) maximally exposed individual located at the IN
boundary, (b) population within 80 kilometers (50 miles) of the operating facilities, and 
workers. For routine releases, the population within an 80-kilometer (50-mile) radius was 
For releases from accidents, the most populous section of a 16-point compass section was e
In special circumstances, a fourth receptor location may be appropriate for evaluating acc
releases at individual sites. For example, at the INEL, where the site is traversed by pub
highways, it is possible that a member of the public on or near the highway could be affec
some potential accidents. 
      For offsite transportation accidents, four categories of exposed individuals are add
(a) maximally exposed individual located 100 meters downwind of the accident scene, (b) ur
population density (3,861 persons per square kilometer), (c) suburban population density (
per square kilometer), and (d) rural population density (6 persons per square kilometer). 
transportation accidents are treated similar to facility accidents. However, onsite transp
accidents may be treated using the methods described for offsite transportation accidents 
deemed appropriate on a case-by-case basis. Impacts from transportation are presented in S
5.11 of this EIS. 
      Health effects from radioactive and nonradioactive contaminants are reported separat
are not summed. Adding these impacts can be misleading because of the differences in envir
modeling methodology, health effect end-point, and basis for the risk factors used.  Simil
distinctly different types of effects are reported for chemical exposures (that is, carcin
noncarcinogenic) they are reported separately and not summed. 
 

F-4.2.1.1 Radiological Health Effects from Effluent Releases. Estimation of health 

effects from radionuclides are based on the 1990 Recommendations of the International Comm
On Radiological Protection (ICRP 1991). The risk factors from Table F-4-4 were used. 
       In the interests of clear and consistent presentation and to allow ready comparison
impacts from other sources, such as chemical carcinogens, the measure of impact used for e
of potential radiation exposures in this EIS is risk of fatal cancers. Population effects 
__________________________________________________________________________________________
 
Table F-4-4 Risk of fatal cancers and other health effects from exposure to radiation.^a 
__________________________________________________________________________________________
                         Fatal cancer       Nonfatal cancer   Genetic effects  Total detri
__________________________________________________________________________________________
 Workers                 4.0 x 10^-4       8.0 x 10^-5     8.0 x 10^-5    5.6 x 10^-4 
 General public          5.0 x 10^-4       1.0 x 10^-4     1.3 x 10^-4    7.3 x 10^-4  
________________________ 
a. Units when applied to an individual are "lifetime probability of cancer per rem of radi
applied to a population of individuals are "excess number of cancers per person-rem of rad
effects apply to populations, not individuals. 
__________________________________________________________________________________________
collective radiation dose (in person-rem) and the estimated number of fatal cancers in the
population. The maximum individual effects are reported as individual radiation dose (in r
the estimated lifetime probability of fatal cancer. Estimates of health effects from routi
accidental radiation exposures are based on the 1990 Recommendations of the International
Commission on Radiological Proteaton (ICRP 1991). The risk factors to be used in this EIS 
consistent with those recommended by the DOE Office of National Environmental Policy Act 
Oversight and contained in the Preamble to Standards for Protection Against Radiation (FR 
      The risk factors in Table F-4-4 are applicable for all cases involving low individua
(<20 rem) and low individual dose rates (<10 rem/hour). At higher doses, near-term effects
than cancer are the primary concern. Those unusual accident situations that may result in 
radiation doses to individuals are considered as special cases. 
      As indicated in Table F-4-4, the risk per unit of radiation exposure is slightly sma



workers than for the general public. This is because the working population is made up of 
age group that excludes infants, children, and the elderly. 
      Other health impacts could result from environmental and occupational levels of expo
radiation. Additional health effects that contribute to total impacts include nonfatal can
exposed population and genetic effects in subsequent generations.  The combined incidence 
adverse health effects determines the "total detriment." 
      Risk factors have been provided in Table F-4-4 so that anyone desiring to calculate 
impacts and total detriment from the fatal cancer risk estimates reported in this EIS may 
example, total detriment from radiation exposures for a given case can be obtained by mult
latent cancer fatality estimate by a factor of 1.4 for workers and by 1.46 for the general
cases, risks expressed as total detriment are only slightly larger than the fatal cancer r
       For the calculation of health effects from exposure to airborne radionuclides, the 
modeled exposure (in either rem for individuals or person-rem for populations) provided in
4.7 and 5.7 of this EIS is multiplied by the appropriate risk factor from Table F-4-4. The
of impact used for evaluation of potential radiation exposures in this EIS is risk of fata
Population effects are reported as collective radiation dose (in person-rem) and the estim
of fatal cancers in the affected population. The maximum individual effects are reported a
radiation dose (in rem) and the estimated lifetime probability of fatal cancer. 
       The concentration of radionuclides in water is reported in Sections 4.8 and 5.8 of 
To calculate health effects from radionuclide concentrations in water, the total quantity 
ingested must be converted to an effective dose equivalent and then the appropriate risk f
applied. This is accomplished by multiplying the concentration of radionuclide in the drin
(microcurie per liter) by the consumption rate (liter per day) and by the consumption peri
obtain the quantity of radionuclide ingested. This ingested quantity (microcurie) is then 
the appropriate exposure to dose conversion factor (millirem per microcurie) to obtain the
is then multiplied by the appropriate risk factor. 
      Exposure to dose conversion factors were obtained from Federal Guidance Report No. 1
Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors f
Inhalation, Submersion, and Ingestion (EPA 1988). These dose conversion factors were used 
convert a quantity of intake to an effective dose equivalent for the subsequent applicatio
appropriate risk factor obtained in ICRP (1991). The dose-to-conversion factors used in th
have been provided in Table F-4-5. 
 

F-4.2.1.2 Nonradiological Health Effects from Effluent Releases. For public 

exposures data concerning the toxicity of carcinogenic and noncarcinogenic constituents we
from dose-response values approved by the U.S. Environmental Protection Agency. These valu
include slope factors and unit risks for evaluating cancer risks, reference doses, and ref
concentrations for evaluating exposure to noncarcinogens, and primary National Ambient Air
__________________________________________________________________________________________
 
Table F-4-5. Exposure to dose conversion factors. 
__________________________________________________________________________________________
                                                     Exposure to dose conversion factor 
                   Isotope                              (millirem per microcurie) 
__________________________________________________________________________________________
                   Tritium                                   6.4 x 10^-2  
                  Iodine-129                                2.76 x 10^2 
                 Strontium-90                               1.42 x 10^2 
__________________________________________________________________________________________
Standards (CFR 1977) for evaluating criteria pollutants. When possible, all values were ta
the Integrated Risk Information System database (EPA 1994). If the information was not ava
the Integrated Risk Information System database, other sources were used, primarily the U.
Environmental Protection Agency's Health Effects Assessment Summary Tables (EPA 1993) and 
National Ambient Air Quality Standards (CFR 1977). 
      For occupational exposures, data were obtained from occupational standards. These in
eight-hour time-weighted averages established by either the American Conference of Governm
Industrial Hygienists (ACGIH 1993) or Occupational Safety and Health Agency and proposed 
standards for carcinogens from new sources under State of Idaho Rules for the Control of A
Pollution in the State of Idaho (IDHW 1994). 
      Per U.S. Environmental Protection Agency's guidance, each contaminant was categorize
carcinogenic or noncarcinogenic. Exposures to contaminants were then evaluated for potenti
effects. The method used was dependent on whether the exposure was to the public or to a w



and whether the contaminant was classified as a carcinogen or a noncarcinogen. Health effe
reported separately and were not summed where distinctly different types of effects were r
chemical exposures (that is, carcinogenic and noncarcinogenic). 
      The organization of the following sections is based on the difference in evaluation 
used for nonradiological health effects to the public and to workers. 
 

F-4.2.1.2.1 Nonradiological Health Effects to the Public- For carcinogens, 

risks are estimated as the incremental probability of an individual developing cancer over
a result of exposure to the potential carcinogen (that is, incremental or excess individua
cancer risk). 
      Values for slope factors and unit risk were taken from the Integrated Risk Informati
database (EPA 1994). If the information was not available in the Integrated Risk Informati
database, other sources were used, primarily the Health Effects Assessment Summary Tables 
1993). 
      For carcinogenicity, the probability of an individual developing cancer over a lifet
estimated by multiplying the slope factor (milligram per kilogram-day) for the substance b
chronic 70-year average) daily intake. Hence, the slope factor converts estimated daily in
averaged over a lifetime of exposure directly to incremental risk of an individual develop
This risk is considered a conservative estimate because the upper bound estimate for the s
is used with the "true" risk likely being less. 
      The unit risk that is calculated from the slope factor is an estimate in terms of ei
microgram per liter drinking water, or risk per microgram per cubic meter air concentratio
assessing the carcinogenic potential of a chemical, the Human Health Assessment Group of t
Environmental Protection Agency classifies the chemical into one of the following groups, 
to the weight of evidence from epidemiologic and animal studies: 
      -      Group A-Human Carcinogen (sufficient evidence of carcinogenicity in humans) 
      -      Group B-Probable Human Carcinogen (B1 - limited evidence of carcinogenicity i
             humans; B2 - sufficient evidence of carcinogenicity in animals with inadequat
             lack of evidence in humans) 
      -      Group C-Possible Human Carcinogen (limited evidence of carcinogenicity in ani
             and inadequate or lack of human data) 
      -      Group D-Not Classifiable as to Human Carcinogenicity (inadequate or no eviden
      -      Group E-Evidence of Noncarcinogenicity for Humans (no evidence of 
             carcinogenicity in adequate studies). 
      Quantitative carcinogenic risk assessments are performed for chemicals in Groups A a
and on a case-by-case basis for chemicals in Group C. Cancer slope factors [formerly calle
potency factors in the Superfund Public Health Evaluation Manual (EPA 1989)] are estimated
the use of mathematical extrapolation models, most commonly the linearized multistage mode
estimating the largest possible linear slope (within the 95 percent confidence limit) at a
extrapolated dose that is consistent with the data. The slope factor or risk is characteri
upperbound estimate, that is, the true risk to humans, while not identifiable, is not like
the upper-bound estimate and in fact may be lower. 
      Unit risk estimates for inhalation and oral exposure can be calculated by dividing t
appropriate slope factor by 70 kilograms and multiplying by the inhalation rate (20 cubic 
day) or the water consumption rate (2 liters per day), respectively, for risk associated w
concentration in air or water. Hence, 
      risk per ug/m^3 (air) = (risk per mg/kg/day) x 1/70 kg X 20 m^3/day x 10^-3 (mg/ug)
      risk per ug/L (water) = (risk per mg/kg/day) X 1/70 kg x 2 L/day X 10^-3 (mg/ug)  
      Ingestion and inhalation slope factors are best estimates (that is, median or 50th p
values) of the age-averaged, lifetime excess cancer incidence (fatal and nonfatal cancer) 
of activity inhaled or ingested, expressed as risk per picocurie or risk per becquerel. 
      In the interest of simplicity, and to ensure a bounding assessment, all U.S. Environ
Protection Agency weight-of-evidence classes were pooled and Class C (those with equivocal
of carcinogenicity) were included with Classes A and B. 
      Noncarcinogenic and criteria pollutant health effects are presented using the method
in the Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (P
(EPA 1989). This approach presents noncarcinogenic effects in terms of a hazard quotient, 
the ratio between the calculated concentrations in air or drinking water and the reference
reference concentration, respectively. Doses or concentrations for each chemical and expos
pathway are compared with the route-specific reference dose or reference concentration. If
index (the summed hazard quotients) for all chemicals and pathways exceeds one, the potent
exist for noncarcinogenic health risks. If the hazard quotient is less than one, then no a



effects are expected. In situations where simultaneous exposure to maximum baseline chemic
concentrations is not feasible, the hazard quotients are reported separately and are not s
      For criteria pollutants (ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, p
matter, and lead) that are regulated through the National Ambient Air Quality Standards, t
for health effects was based on a hazard quotient given by the ratio of calculated air con
the appropriate regulatory limit. Because the primary National Ambient Air Quality Standar
1977) and the inhalation reference concentration serve essentially the same function, and 
National Ambient Air Quality Standards have extensive databases rigorously reviewed, the p
National Ambient Air Quality Standards with annual averaging times was used in lieu of an 
reference concentration. Primary standards are designed to protect public welfare. 
      The measures used to describe the potential for noncarcinogenic toxicity to occur in
individual are not expressed as the probability of an individual suffering an adverse effe
the potential for noncarcinogenic effects is evaluated by comparing an exposure level over
time period (for example, lifetime) with a reference dose derived from a similar exposure 
This ratio is called a hazard quotient and is described below. 
      Noncancer Hazard Quotient = E/RfC 
where: 
      E = exposure level (or intake) 
      RfC = reference concentration 
      
E and RfC are expressed in the same units and represent the same exposure period (that is,
subchronic, or shorter term). 
      The noncancer hazard quotient assumes that there is a level of exposure (that is, re
concentration) below which it is unlikely for even sensitive populations to experience adv
effects. If the exposure level (E) exceeds this threshold (that is, if E/RfC exceeds unity
be concern for potential noncancer effects. As a rule, the greater the value of E/RfC abov
greater the level of concern. Be sure, however, not to interpret ratios of E/RfC as statis
probabilities; a ratio of 0.001 does not mean that there is a 1 in 1,000 chance of the eff
Further, it is important to emphasize that the level of concern does not increase linearly
reference dose is approached or exceeded because reference concentrations do not have equa
accuracy or precision and are not based on the same severity of toxic effects. Thus, the s
dose-response curve in excess of the reference concentration can range widely depending on
substance. 
      Where appropriate, to assess the overall potential for off-site (public) noncarcinog
posed by more than one chemical, a hazard index (HI) approach was used following the 
Environmental Protection Agency's Guidelines for Health Risk Assessment of Chemical Mixtur
1986). This approach assumes that simultaneous subthreshold exposure to several chemicals 
result in an adverse health effect. It also assumes that the magnitude of the adverse effe
proportional to the sum of the ratios of the subthreshold exposures to acceptable exposure
hazard index is equal to the sum of the hazard quotients, as described in the box below, w
exposure level and the reference concentration represent the same exposure period (for exa
subchronic, chronic, or shorter-term). When the hazard index exceeds unity, there may be c
for potential health effects. While any single chemical with an exposure level greater tha
value will cause the hazard index to exceed unity, for multiple chemical exposures, the ha
can also exceed unity even if no single chemical exposure exceeds its reference concentrat
      Noncancer Hazard Index =  E1/RfC1 + E2/RfC2 + ... + Ei/RfCi 
  
where: 
      Ei     =      exposure level (or intake) for the i^th toxicant 
      RfCi   =     reference concentration for the i^th toxicant 
E and RfC are expressed in the same units and represent the same exposure period (that is,
subchronic, or shorter-term). 
 

F-4.2.1.2.2 Nonradiological Health Effects to Workers- The primary difference 

between health effects evaluation of nonradiological exposures to workers and to the publi
exposure duration. For the public, exposure is assumed to occur, at the given concentratio
individual's lifetime (70 years). For the worker, exposure occurs only in the workplace an
therefore, of a limited duration. 
       The potential for occupational health effects from exposure to all chemical contami
evaluated using the method outlined for public exposures to noncarcinogens, with the excep
all occupational concentrations were compared with the applicable occupational standards. 
hazard quotient for occupational exposure then becomes the ratio of the chemical concentra



occupational standard. 
      Table F-4-6 provides the appropriate reference concentrations, unit risk factors, Na
Ambient Air Quality Standards, and occupational standards for evaluating exposure to chemi
air. To estimate the potential for health effects, these values were applied to the air em
concentrations given in Sections 4.7 and 5.7 of Volume 2, of this EIS. Note that all value
in this table were obtained from the reference published as of January 1, 1994. 
 

F-4.2.1.3 Additional Assumptions. In addition to the values reported in Tables F-4-4 

through F-4-6, the following assumptions were made. Where modeled plume concentrations are
predicted to impact site drinking water, the following assumptions were made: 
      -      The facility worker consumes 1 liter of water (one-half of the total daily co
             from a contaminated onsite well. 
      -      Consumption of the contaminated water is assumed to occur for a sample interv
             sample interval is the time between samples plus two weeks). The additional t
             weeks is used to allow sufficient time for the sample to be analyzed and the 
             the analysis returned to the appropriate water control personnel. 
      -      All workers at the facility are assumed to obtain water from the same water s
      -      The level of drinking water contamination is equal to the modeled groundwater
             concentration (no allowance is made for treatment). 
 
Table F-4-6. Chemical Contaminant risk evaluation factors (airborne).         -      The w
             sample results are obtained. 
      Where actual facility drinking water data are used, the following assumptions are ma
      -      The facility worker consumes 1 liter of water (one-half of the total daily co
             from the contaminated drinking water distribution system. 
      -      Consumption of the contaminated water occurs 5 days per week for 30 years. 
      Offsite health effects were calculated assuming: 
      -      The individual would have access to the highest modeled or measured offsite 
             contaminant concentration. 
      -      The individual's entire water consumption would be from the contaminated wate
             supply. 
      -      The consumption would occur for 70 years. 
 

F-4.2.2 Hazards to Workers from Normal Workplace Conditions 

      The primary impacts to workers at the INEL are not a result of effluent releases, bu
from occupational exposure to radioactivity and other workplace hazards. This section desc
methods used to evaluate these occupational hazards. 
 

F-4.2.2.1 Radiological Exposure and Health Effects. The activities to be performed by 

workers under each of the alternatives are similar to those currently performed at each si
Therefore, the potential hazards encountered in the workplace will be similar to those tha
exist. Further, these hazards will be controlled by occupational and radiological safety p
operating under the same regulatory standards and limits that currently apply at DOE facil
these reasons, the average collective radiation dose to the INEL workforce is anticipated 
proportional to the number of workers employed under each alternative. 
      The average annual dose rate for INEL workers was derived from the measured doses 
reported over the period 1987 to 1991, as presented in Table F-4-3. The value used for pro
doses to the INEL workforce is 27 millirem per worker per year. The number of workers unde
alternative is based on the values reported in this Appendix F, Section F-l, Socioeconomic
 

F-4.2.2.2 Workplace Hazards Other than Radiation. The measures of impact for 

workplace hazards used in this EIS are (a) total reportable injuries and illness, and (b)f
workforce. Injury and fatality rates for construction workers are considered separately be
relatively more hazardous nature of construction work. Table F-4-7 gives the rates for rep



injury and illness and for workplace fatalities for DOE and its contractors.  The rates fo
construction workers include both categories reported by DOE, that is, direct DOE contract
contractors) and their subcontractors (lump contractors). These rates are applied to the e
workforce under each alternative to evaluate potential occupational health effects. The nu
workers under each alternative is based on the values reported in this Appendix F, Section
Socioeconomics. 
      The average rates for private industry in the United States are also provided for pe
While the reporting practices of the DOE and the National Safety Council are not identical
similar enough to provide a good basis of comparison between DOE and private industry. 
 

F-4.2.3 Accidents 

      For evaluation of accident scenarios, health effects from exposure to radiation are 
using the methodology outlined in Section F-4.2.1.1. However, due to acute exposure condit
under accident scenarios, it is inappropriate to apply either occupational or public stand
chemical releases. Therefore, the following methods have been used to evaluate chemical 
concentrations under accident scenarios. 
 

F-4.2.3.1 Nonradioactive Releases from Accidents. For accident conditions, possible 

impacts to human health are assessed by comparing the airborne concentrations of each subs
specified downwind locations to standard accident exposure guidelines for chemical toxicit
__________________________________________________________________________________________
 
Table F-4-7. Average occupational injury/illness and fatality rates at the Idaho National 
Laboratory.^a 
__________________________________________________________________________________________
                              All labor categories             Construction workers 
                      ____________________________________________________________________
                         Total injury/illness  Fatalities       Total injury/illness  Fata
__________________________________________________________________________________________
 DOE and contractors^b    3.2                    0.0032            6.2                   0
__________________________________________________________________________________________
 Private industry^c       8.4                    0.0097            13                    0
_____________________ 
a. All incidence rates are given per 100 worker-years. 
b. 1988-1992 averages (DOE 1993b). 
c. 1983-1992 averages (NSC 1993). 
__________________________________________________________________________________________
      Where available, Emergency Response Planning Guideline values are used for this comp
(Homann 1988). The Emergency Response Planning Guideline values are estimates of airborne
concentration thresholds above which one can reasonably anticipate observing adverse effec
Emergency Response Planning Guideline values are specific for each substance, and are deri
each of three general severity levels: 
       -     Exposure to concentrations greater than Emergency Response Planning Guideline
             values results in an unacceptable likelihood that one would experience mild t
             adverse health effects, or perception of a clearly defined objectionable odor
      -      Exposure to concentrations greater than Emergency Response Planning Guideline
             values results in an unacceptable likelihood that one would experience or dev
             irreversible or other serious health effects, or symptoms that could impair o
             ability to take protective action. 
       -     Exposure to concentrations greater than Emergency Response Planning Guideline
             values results in an unacceptable likelihood that one would experience or dev
             threatening health effects. 
      Where Emergency Response Planning Guideline values have not been derived for a toxic
substance, other chemical toxicity values are substituted, as follows: 
        -     For Emergency Response Planning Guideline-1, Threshold Limit Value, Time- 
              Weighted Average values (ACGIH 1993) are substituted: The Time-Weighted 
              Average is the time-weighted average concentration for a normal eight-hour w
              and a 40-hour workweek, to which nearly all workers may be repeatedly expose
              after day, without adverse effects. 



        -     For Emergency Response Planning Guideline-2, Level of Concern values (equal 
              of Immediately Dangerous to Life or Health) are substituted: Level of Concer
              defined as the concentration of a hazardous substance in air, above which th
              be serious irreversible health effects or death as a result of a single expo
              relatively short period of time (EPA/FEMA/DOT 1987). 
        -     For Emergency Response Planning Guideline-3, Immediately Dangerous to Life o
              Health values are substituted: Immediately Dangerous to Life or Health is de
              the maximum concentration from which a person could escape within 30 minutes
              without a respirator and without experiencing any effects which would impair
              ability to escape or irreversible side effects (NIOSH 1990). 
        Possible health effects associated with exceeding an Emergency Response Planning G
2 or -3 are specific for each substance of concern, and must be characterized in that cont
concentrations are found to exceed an Emergency Response Planning Guideline or substitute 
the specific toxicological effects for the chemicals of concern are considered in describi
health effects associated with exceeding a threshold value. 
       Emergency Response Planning Guideline values are based upon a one-hour exposure of 
member of the general population. In this EIS, exposures resulting from the release of tox
chemicals during an accident condition were postulated to occur over a period of 1 hour or
allow for a direct comparison to the Emergency Response Planning Guideline values. This ap
provides an additional element of conservatism in the evaluation of accidents with release
much less than one hour. 
 

F-4.3 Data Analysis 

      The previous subsections describe the methodology used in evaluating the potential h
impacts to the public and workers for this EIS. The results of these analyses are summariz
Sections 4.12 and 3.12 (Health and Safety) of this EIS and are not repeated here. 
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#F-5 Facility Accidents 
                                         
                                        F-5.1 Introduction 
     Section F-5 provides background information for Volume 2, Section 5.14 (facility acci
the INEL associated with environmental restoration and waste management operations as well
receipt, storage, and handling of spent nuclear fuel). For this EIS, the likelihood of acc
been categorized into events that are abnormal (for example, minor spills), design basis (
facility was designed to withstand), and beyond design basis (accidents a facility is not 
withstand). This section presents analyzed consequences of facility accidents in these cat
member of the public at the nearest INEL site boundary, for the collective population with
kilometers (50 miles), and for workers. 
      An accident is an unplanned sequence of events that results in undesirable consequen
Initiating events for accidents were defined in three broad categories: external initiator
initiators, and natural phenomena initiators. All types of initiators were defined in term
events that cause or may lead to a release of materials and energy by failure or bypass of
confinement. 
       To obtain a perspective on potential accidents involving spent nuclear fuel and was
management and environmental restoration operations at the INEL, the approach was as follo
      -    Summarize historical accidents at the INEL 
      -    Review previous accident analyses for spent nuclear fuel, waste management, and
           environmental restoration activities 
      -    Perform an independent analysis of the accidents with the greatest potential 
           consequences. 
       This section describes the selection of locations or operations for analysis, the p
identify maximum reasonably foreseeable accident scenarios, the basis for evaluating selec
scenarios, and the selection of computer codes and modeling assumptions used to estimate h
effects consequences. The analyses of accidents are intended to be conservative in the sen
where uncertainties exist, assumptions that bound the potential for credible environmental
consequences are used. 
 

F-5.2 Methodology 



F-5.2.1 Accidents with Potential Release of Radioactive Material 

      Radioactive materials are involved in a wide variety of operations at the INEL, incl
scientific research and engineering development for both domestic and national defense pur
the past four decades, the INEL has been the world's most notable research and development
for testing of nuclear power reactor concepts, their fuels, their stability, and their beh
accidents, as well as a center for the reprocessing of spent nuclear fuel. Radioactive mat
encompass potentially valuable resources, such as spent nuclear fuels and various isotopes
include waste products ranging in form from contaminated laboratory equipment and metal fi
contaminated trash and liquids. These resources and wastes present a potential for release
radioactive materials caused by human error, equipment failure, or severe natural phenomen
earthquakes. 
      This section describes the selection of facilities and operations for analysis and d
computer codes used in the analysis. The assumptions concerning atmospheric dispersion, sc
and generic data used to calculate consequences is presented in Section F-5.3. 
 

F-5.2.1.1 Selection of Facilities and Operations for Radiological Accident 

Scenarios. 
       Radiological accident scenarios were selected and classified as described in the fo
sections. 
 

F-5.2.1.1.1 Selection Process- The accident analysis considered all INEL nonreactor 

nuclear facilities (accidents at the Naval Reactors Facility are considered in Appendix D 
1). U.S. Department of Energy (DOE) Order 5480.23 (DOE 1994) defines nonreactor nuclear 
facilities as those with activities or operations that involve radioactive and/or fissiona
such form and quantity that a nuclear hazard potentially exists to the employees or the ge
Excluded from the definition are facilities with generation of radioactive emissions (for 
x-ray machines, industrial lasers, radiography sources, or electron microscopes). 
      After excluding offices and facilities without radioactive materials (that is, consi
nonreactor nuclear facilities), facilities were screened using preexisting "hazard classif
Contractors operating nonreactor nuclear facilities are required by DOE Order 5480.23 (DOE
and DOE guidance (DOE 1992a) to perform a hazard classification of a facility to assess th
consequences of an unmitigated release of radioactive and/or hazardous material in one of 
following categories: 
      -    Category 1. The hazard analysis shows the potential for significant offsite con
      -    Category 2. The hazard analysis shows the potential for significant onsite cons
      -    Category 3. The hazard analysis shows the potential for only significant locali
           consequences. 
      These categories (or the equivalent classifications performed under the previous DOE
were used as a screening threshold. Category 3 (low) hazard facilities were excluded since
in these facilities would be bounded by those in Category 2 (moderate) or Category 1 (high
facilities. Those facilities with a hazard classification of Category 2 or greater were ev
further. They were ranked on the basis of their total quantities of radioisotopes, their p
likelihood of an accident occurring, and their relationship with surrounding facilities. C
projected inventories by alternative at the various facilities were considered. 
 

F-5.2.1.1.2 Determination of Qualitative Likelihood of "Reasonably 

Foreseeable" Accidents- The estimated frequency of each postulated accident was based on a
identification of the physical basis for the accident and estimates of the frequency or pr
independent events combined with the conditional probability of the dependent events requi
accident to occur. Once the frequency was estimated for each accident, they were classifie
frequency range. Descriptions of the accidents and data obtained from a variety of sources
to estimate accident frequency. Once an accident frequency was estimated, it was categoriz
one of the likelihood ranges described below. In addition, a brief description was develop
basis of the frequency determination for each accident. 
      The three frequency ranges chosen, based on the frequency of an accident per facilit
are as follows: 



         _________________________________________________________________________________
                                                Frequency range 
                    Category                  (accidents per year) 
          ________________________________________________________________________________
           Abnormal events              frequency > 1 x 10^-3 
           Design basis events          1 X 10^-3 > frequency >/= 1 X 10^-6 
           Beyond design basis events   1 X 10^-6 > frequency >/= 1 X 10^-7 
         _________________________________________________________________________________
Results of the screening process are given in Section F-5.4. 
 

F-5.2.1.2 Computer Modeling to Estimate Radiation Doses. To determine dose from 

radioactive material releases using computer codes, factors such as receptor locations and
uptake parameters, material transport mechanisms, and radionuclide inventory are required 
variables. This section explains these input parameters, notes the degree of conservatism,
describes computer models used to perform dose estimates. Generic input parameters used in
accident analyses are summarized in Section 3. 
      The Radiological Safety Analysis Computer Program (RSAC-5) (Wenzel 1993) was the 
computer code chosen for estimating radiation doses resulting from the accidental airborne
radionuclides. Two other computer codes, ORIGEN2. 1 (Croff 1983, RSIC 1991), and Microshie
3.13 (Grove 1988) are used for some accident scenarios to calculate radionuclide inventori
to RSAC-5. 
 

F-5.2.1.2.1 RSAC-5 Code- The computer code RSAC-5 was developed for the DOE 

Idaho Operations Office by Westinghouse Idaho Nuclear Co., Inc. (Wenzel 1993) and is in th
domain. 
      RSAC-5 simulates potential radiation doses to maximally exposed individuals or popul
groups from accidental airborne releases of radionuclides to the environment. From a speci
RSAC-calculated source term users can calculate the environmental transfer, uptake, and hu
exposure. Individual doses are determined at specific distances onsite, at the site bounda
away from the site via airborne plume immersion, ground surface contamination (shine), inh
and ingestion. (The ingestion pathway applies only where food is raised locally and potent
consumed there.) Population doses are the product of individual dose and the number of peo
the affected population. 
           Source Term Calculation. For most accident scenarios, the radioactive source te
calculated separately by the analyst for input to RSAC-5. Alternatively, for accident scen
involving reactor fuel, the source term can be calculated by RSAC-5 directly. The latter o
useful for calculating fission product inventories. However, activation products and actin
inventories (for example, uranium and plutonium) must be calculated separately and input b
analyst. RSAC-5 includes an option to calculate radioactive decay of the entire radionucli
or selected specific nuclides. 
           Atmospheric Dispersion Calculations. Because this analysis addresses accidents,
are calculated for discrete releases of specific quantities of radioactive material. 
      The RSAC-5 code uses a two-dimensional Gaussian atmospheric-dispersion model to esti
the dispersion of the radioactive-material plume at various distances downwind from the po
release. INEL-specific values of these dispersion coefficients are built into RSAC-5 for c
dispersion factors (x/Qs). 
       The user has the option of directly entering x/Q or having the x/Qs calculated by t
Other code options for calculating atmospheric transport include plume depletion by wet or
deposition and building wake effects. 
           Dose Calculations. As recommended by the International Commission on Radiologic
Protection (ICRP 1974, 1979), RSAC-5 uses weighting factors for various body organs to cal
committed effective dose equivalent" (CEDE) from radioactivity deposited inside the body b
inhalation or ingestion. 
      RSAC-5 calculates an effective dose equivalent (EDE) for the external exposure pathw
(immersion in plume, from ground surface contamination) and a 50-year CEDE for the interna
exposure pathways (inhalation, ingestion). The sum of the EDE from external pathways and t
CEDE from internal pathways is called the "total effective dose equivalent" (TEDE). The TE
summation is performed external to RSAC-5. 
      Doses may be calculated for an individual at a specified receptor location Out to 10
kilometers (62 miles) or for a population within a 80 kilometer (50-mile) radius of the po



release. Population doses are determined by calculating an average individual TEDE at 16-k
(10-mile) radial intervals of a compass sector and then multiplying by the number of peopl
that average TEDE applies. 
 

F-5.2.1.2.2 ORIGEN2.1: Isotope Generation and Depletion Code-ORIGEN 

(Croff 1983, RSIC 1991) is a computer code system for calculating the buildup, decay, and
processing of radioactive materials (fission products, actinides, and activation products)
two computer codes recommended by the NRC (1977a) for calculating the radioactivity initia
present and later produced in an inadvertent nuclear chain reaction in a fuel reprocessing
       ORIGEN2. 1 was used in accident analyses involving significant contribution of acti
activation products to the radioactive source term associated with spent fuel and inadvert
chain reaction accidents. The radioactivity of each such radionuclide (in curies) in the m
damaged by the accident, as calculated by ORIGEN2.1, was multiplied by the appropriate rel
fraction and supplied as input to subsequent RSAC-5 calculations. 
 

F-5.2.1.2.3 Microshield 3.13- Microshield (Grove 1988) is a radiation shielding code 

developed for analysis of shielding design, container design, and selection of temporary s
Another use of Microshield, employed in some of the accident analyses performed for this E
calculation of source strength on the basis of radiation measurements from a shielded sour
material and dimensions. This calculation is an iterative process of estimating values of 
strength until the measured radiation values are matched by the calculation. 
      Microshield has solution algorithms for 14 different geometries, including sources c
as points, lines, spheres, disks, cylinders, slabs, and rectangular solids. Microshield 3.
library of approximately 500 radionuclides. The user selects the nuclides appropriate for 
application and enters the activity in curies for each. A later version of Microshield (Ve
been issued. The changes from Microshield 3.13 do not affect the validity of the calculati
in the EIS. 
 

F-5.2.2 Accidents With Potential Release of Hazardous Material 

 Like radioactive materials, hazardous materials are involved in a variety of operations a
INEL. As a result of these operations, a potential exists for releases of hazardous materi
human error, failure or malfunctioning of equipment, and serve natural phenomena such as e
 This section describes the selection of facilities and operations for analysis and discus
computer codes used in the analysis. The assumption about weather conditions, atmospheric
dispersion, scenarios, and generic data utilized to calculate consequences are presented i
F-5.3.2.1. 
  
 

F-5.2.2.1 Selection of Facilities and Operations for Hazardous Material Accident  

                                                          
Scenarios. 
 

F-5.2.2.1.1 Selection of Hazardous Material Accident Scenarios- Starting with a  

compilation of INEL hazardous chemicals (Priestley 1992) used in the preparation of the Su
Amendments and Reauthorization Act of 1986 (SARA) 112 Report for 1992 (CFR 1993a), a searc
was made for those chemical quantities that were (a) in excess of 227 kilograms (500) poun
(b) in excess of reportable quantities (usually one pound) on the U.S. Environmental Prote
Agency (EPA) Title III List of Lists (EPA 1990), which includes hazardous chemicals define
following lists:                                   
                                
-   SARA Section 302 Extremely Hazardous Substances (CFR 1993a) 
-   Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 



    Hazardous Substances (CFR 1993b) 
-   SARA Section 313 Hazardous Chemicals (CFR 1993c) 
-   Resource Conservation and Recovery Act (RCRA) Hazardous Wastes (CFR 1993d) 
-   Environmental Protection Agency (EPA) list of 100 extremely hazardous chemicals (EPA 
    1990) 
-   EPA, 40 CFR Part 9 and 68 (FR 1994) list of regulated substances. 
      As part of the initial screening, facilities were assigned classifications on the ba
chemical inventories provided in the SARA list of Extremely Hazardous Substances. Final ha
classifications were based on the reportable chemical quantities within the facilities, En
Protection Act (FR 1994) classifications of chemicals stored at the facilities, and the po
consequences of mixing chemicals during an accident. Reviews of existing safety analysis 
documentation and discussions with plant personnel confirmed that accidents in the resulti
would have the potential of producing bounding consequences. 
 

F-5.2.2.1.2 Determination of Qualitative Likelihood of "Reasonably 

Foreseeable" Accidents- The method of estimating qualitative likelihoods is the same as th
described in Section F-5.2.1.1.2 for radiological accidents. 
 

F-5.2.2.2 EPIcode. Like RSAC-5, EPIcode (Homann 1988) uses the well-established 

Gaussian Plume Model to calculate the dispersion of airborne hazardous chemicals usually a
receptor locations as used for RSAC-5; that is, facility worker, nearest public access, ne
boundary, and nearby communities. The EPIcode library contains information on over 600 
hazardous substances listed in ACGIH.(1988); all substances analyzed for the INEL were con
the library. 
      The continuous release models require specifying the source term as an ambient conce
and a release rate. For term releases, the user specifies the release duration and the tot
material released. 
      By specifying a release quantity, release duration, and release area, the user effec
proposes a release rate per unit spill area. EPIcode confirms that the volatility of the s
substance can support such a release rate. If the proposed release rate exceeds the satura
conditions at the release temperature, the EPIcode calculates a more realistic release rat
corresponding longer release time based on the properties of the spilled materials. 
      In calculating effective release height, the actual plume height may not be the phys
height, for example, the stack height. Plume rise can occur because of the velocity of a s
emission and the temperature differential between the stack effluent and the surrounding a
EPIcode calculates both the momentum plume rise and the buoyant plume rise and chooses the
greater of the two results. In this application, the standard terrain calculation of EPIco
used. Except as otherwise noted, the established 95 percent meteorological (stability clas
speed) conditions for INEL are input into EPIcode. The receptor height is always ground le
(0 meters) and, as in RSAC-5, the mixing layer height is always 400 meters (1,300 feet). T
deposition velocities listed in Table F-5-2 in the next section are used. 
 

F-5.3 Generic Input Parameters 

F-5.3.1 Accidents with Potential Release of Radioactive Material 

      Calculation of doses rely upon numerous input parameters. Generic input requirements
parameters are discussed below. 
 

F-5.3.1.1 Source Term. The source term is expressed as the fraction of the radioactive 

material at risk that is released into the immediate environment. The material at risk is 
given process in the facility of interest. It is the material the scenario postulates to b
available for release, and is not necessarily the total quantity of material present. The 
is a multiplier applied to material at risk to estimate initial source term. 
      For airborne releases, the overall release fraction is the product of the damage rat



airborne and respirable fractions, and the leak path factor. The source term (Q) for each 
therefore developed as follows: 
        Q = material at risk X damage ratio X airborne release fraction X respirable fract
            x leak path factor. 
 

F-5,3.1.1.1 Damage Ratio- The damage ratio is the fraction of material exposed to 

the effects of the energy/force/stress generated by the postulated event. A damage ratio o
applied for accidents involving 100 percent of the material at risk. 
 

F-5.3.1.1.2 Airborne Release Fraction- The airborne release fraction is the fraction 

of the material that is made airborne due to the accident. Values from generic DOE guidanc
used for the analyses unless more specific information is provided in source documents app
particular accident scenario. These generic values are summarized in Table F-5-1. 
 
Table F-5-1. Release fractions for various release mechanisms for accidents at the Idaho N
Engineering Laboratory.   
__________________________________________________________________________________________
                                              Release mechanisms 
                          ________________________________________________________________
                                                                           Inadvertent 
                                                                           nuclear chain 
       Material           Failed fuel gap      Fire         Explosion       reaction 
__________________________________________________________________________________________
 Gases                                                                         1.00 
       Noble gas              0.10             1.00            1.00              b 
       Krypton                0.30 
 Halogens                     0.10             1.00            1.00           0.25^c 
       Iodine-129             0.30 
 Solids                                                                        (d) 
       Volatile               0.01             0.01            (e) 
       Nonvolatile            0.01^f           0.01            0.01 
       Fly ash                                 0.01            0.01 
_____________________________ 
a. Source: Elder et al.(1986). 
b. - indicates no recommendation or not applicable. 
C. Includes release and plateout. 
d. Use Regulatory Guide values (NRC 1977a, 1979a,b). 
e. 100 mg/m^3 for particulate airborne material. 
f. Actually semivolatile (cesium, rubidium, ruthenium, antimony, selenium. technetium, and
review on a case-by-case basis. 
__________________________________________________________________________________________
 

F-5.3.1.1.3 Respirable Fraction- The respirable fraction is the fraction of the 

material with particle sizes less than 10 microns (DOE 1993) that could be retained in the
system following inhalation. It is applied only to the source term for the inhalation path
 

F-5.3.1.1.4 Leak Path Factor- The leak path factor accounts for the action of 

removal mechanisms, such as containment systems, filtration, deposition, etc., to reduce t
of airborne radioactivity that is ultimately released to occupied spaces of the facility o
environment. A leak path factor of one is assigned for a major failure of confinement barr
 

F-5.3.1.2 Meteorological/Dispersion Parameters. For accidents initiated within the



INEL site, radiological doses are calculated not only for the general population, but also
three locations: (a) for facility workers within the originating facility area (for exampl
Chemical Processing Plant), at 100 meters (328 feet) from the source, (b) at the nearest p
to the accident location, and (c) at the nearest INEL site boundary. A qualitative assessm
representative accidents for workers less than 100 meters (328 feet) from the source is gi
Slaughterbeck et al. (1995). 
      Except for releases through operable discharge systems such as the main stack at the
Chemical Processing Plant, most releases of radioactive material are assumed to be at grou
The ground-level release assumption is conservative because the slower dispersion compared
elevated releases results in higher ground-level concentrations and, therefore, higher est
radiation exposures near the point of release. Credit is taken for plume rise where applic
that due to thermal buoyancy of combustion products from a fire. Release of a plume either
height above ground level or with an elevated temperature could cause the plume to partial
completely miss nearby receptors. 
      The assumed mixing height puts a limit on vertical dispersion of the plume. The sele
value of the mixing height of the plume is 400 meters (1,300 feet), considered to be conse
(Clawson et al. 1989). Both conservative and average meteorological conditions were assess
the conservative assessment, meteorological conditions were selected that would be unfavor
atmospheric dispersion of contaminants, and would not be exceeded more than 5 percent of t
Applicable parameters are listed in Table F-5-2. 
__________________________________________________________________________________________
 
Table F-5-2. Meteorological/dispersion parameters used in dosimetry calculations for accid
Idaho National Engineering Laboratory.^a 
__________________________________________________________________________________________
                                             Facility     Nearest public    Nearest site 
                                              worker         access          boundary^b 
               Parameter                      
__________________________________________________________________________________________
Receptor distance (m)                   100             Specific^c       Specifi^cc 
Wind velocity^d (m/s) 
 95 percent                             0.5             0.5/2.0          2.0 
 50 percent                             0.5             0.5/4.0          4.0 
 Release elevation^e (m)                0               0                0 
 Wind stability class 
  95 percent                            F               F                F 
  50 percent                            Not applicable  Not applicable   D^f 
Dry deposition velocity^g (m/s) 
    Solids                              0.001           0.001           0.001 
    Halogens                            0.01            0.01            0.01 
    Noble gases                         0               0               0 
    Cesium                              0.001           0.001           0.001 
    Ruthenium                           0.001           0.001           0.001 
 Release duration^c                     Specific        Specific        Specific 
 Release coefficient^e                  Linear          Linear          Linear 
 Diffusion coefficients^e               Markee          Markee          Markee 
______________________________________ 
 a. To convert meters to feet, multiply by 3.28. 
 b. Nearest site boundary values also used in population dose calculations. 
 c. Specific to accident scenario. 
 d. 0.5 meters per second for less than 2 kilometers from source; 2.0 meters per second fo
 kilometers with 95% meteorological conditions and 4.0 meters per second for 50% meteorolo
 For cases with plume rise, fumigation is employed. 
 e. Applies to most accident scenarios; deviations identified in specific accident descrip
 f. 50% meteorology is used only for the population dose calculations. 
 g. Applies to materials (element and physical state) included in specific source terms. 
 Dry deposition, as modeled in RSAC-5, is assumed so no washout factor is specified. Plume
depletion by dry deposition means that ground surfaces are contaminated during plume migra
particles fall to ground surfaces by gravitational settling. Dry deposition is conservativ
ground surface and biological uptake pathways because radionuclides are made available for
It is slightly nonconservative for inhalation and immersion pathways due to the fractional
activity within the plume. 
      To model the atmospheric transport of released radioactive materials from the INEL,
site-specific meteorological data were reviewed to determine the prevailing meteorological
Accidents were evaluated for both average and conservative meteorological conditions. For 



that represent the upper bound on consequences, stable meteorological conditions that give
minimal dispersion are assumed. 
      Workers within the facility area and individuals at the nearest public access and ne
boundary are assumed directly downwind from the accident location. For population doses th
direction is constrained to the directions with the highest consequences for the general p
 

F-5.3.1.3 Biological Parameters. Inhalation and ingestion pathway parameters are 

discussed below. 
 

F-5.3.1.3.1 Inhalation Pathway Parameters- Inhalation parameters are the same for 

all radiological scenarios. Breathing rates are assumed to be 3.33 x 10^-4 cubic meters pe
(worker average) for exposures at controlled areas like the Idaho Chemical Processing Plan
area {DOE Order 5480.11 (DOE 1992b)] and 2.66 x 10^-4 cubic meters per second (member of 
public average) for uncontrolled areas like public highways inside the INEL site and at th
INEL site boundary. 
      RSAC-5 provides options for specifying pulmonary clearance classes for each isotope 
inventory, or for using code-selected default clearance classes. Clearance classes are sel
basis of conservatism, unless otherwise supported by available data on the chemical form o
For INEL facility accidents, the RSAC-5 default selections are used except for the alterna
weekly for plutonium and yearly for strontium. 
      Another conservatism in RSAC-5 involves tritium as a radioactivity source, that is, 
terms for H-3 (tritium) are assumed to be 100 percent tritiated water (HTO). 
 

F-5.3.1.3.2 Ingestion Pathway Parameters- Constants used for calculation of 

internal dose from ingestion of agricultural products such as leafy vegetables, stored veg
and milk are default parameters in the RSAC-5 code. They are based on the most current ava
guidance from the NRC and DOE (NRC 1977b, Moore et al. 1979, DOE 1988). The fraction of th
food consumed locally that is grown locally is assumed to be 10 percent, and this assumpti
implemented by multiplying the calculated ingestion dose by 0.1. Consumption rates for the
population are lower than the maximum individual values from the above references. They ar
on Rupp (1980). Concentration ratios and transfer coefficients are based on the data of Ba
(1984). 
 

F-5.3.1.4 Dose Estimates for Individuals. Underlying assumptions for exposure times, 

for purposes of dose estimates are discussed below. The following assumptions apply to wor
within the facility area: 
      -    Workers are exposed unprotected to the plume for a limited time (a maximum of f
           minutes). An alarm and/or a "Take Cover Alert" is assumed to sound shortly afte
           accident initiation. Workers, as they are trained to do, would immediately take
           inside the nearest building or, particularly in case of an earthquake, evacuate
           crosswind from the release location. 
      -    After the accident is over and the airborne release is terminated, workers are 
           to buses in a nearby parking lot. During transit from buildings to the buses, w
           exposed to radioactivity deposited on the ground surface for a limited time (a 
           of 15 minutes). 
      -    Workers are exposed to radioactivity via the inhalation, air immersion, and gro
           surface pathways only. Ingestion of food plants or animals grown onsite at INEL
           expected for facility workers. 
       The following assumptions apply to the maximally exposed individual at the nearest 
access: 
      -    The nearest public access to the location of an accident is usually a public hi
           example, for the Idaho Chemical Processing Plant, U.S. Highway 20/26 near the 
           Experimental Breeder Reactor I National Historic Monument is approximately 5.9
           kilometers (3.7 miles) from the Chemical Processing Plant area]. This location 
           the INEL site boundaries and is patrolled by the INEL Security force. In the ev



           accident with potential impacts outside the complex boundary, public access to 
           highway was assumed to be controlled by INEL Security and State Highway Patrol.
           conservatively assumed that a motorist could be on such a highway for up to two
           before being evacuated by INEL Security personnel. 
      -    A member of the public on such a public highway directly downwind of an acciden
           location would be exposed to radioactivity via the inhalation, air immersion, a
           surface pathways only. Consumption of food plants or animals grown onsite is no
           expected for a member of the public temporarily on INEL site. For the inhalatio
           air immersion pathways, exposure time to the plume would be for the entire rele
           duration up to a maximum of two hours. Exposure time to radioactivity deposited
           ground surface would be a maximum of two hours. 
      The following assumptions apply to the maximally exposed individual at the nearest s
boundary: 
      -    A hypothetical member of the public resides at the INEL nearest site boundary (
           example, for Idaho Chemical Processing Plant, approximately 14 kilometers or 22
           miles). This individual grows crops and raises animals for personal food consum
           The wind is assumed to blow directly toward this person and this person's land 
           accident occurs, and this person is assumed to receive no warning of the accide
      -    This hypothetical member of the public at the nearest site boundary directly do
           the accident would be exposed to radioactivity via the inhalation, air immersio
           ingestion, and ground surface pathways. For the inhalation and air immersion pa
           exposure time to the plume would be for the entire release duration. Crops and 
           land are exposed for the entire duration of plume passage. 
      -    Food contaminated by the accidental release of radioactivity is assumed to be t
           of the hypothetical individual's diet during the ensuing year. This percentage 
           considered consistent with normal practices that would reduce contamination, su
           sprinkler irrigation and washing of vegetables. It does not take credit for int
           measures, such as enforced limits on consumption unless exposures reach values 
           protective action guidelines are exceeded. 
      -    Exposure time to radioactivity deposited on the ground surface would be a maxim
           70 percent of the year following the accident, because the individual could rea
           expected to spend, on the average, at least 30 percent of each day indoors and 
           from ground surface radioactivity. 
 

F-5.3.1.5 Population Dose Estimates. The RSAC-5 option for calculating population 

doses (in person-rem) involves determining a total effective dose equivalent (TEDE), in re
average individual at several locations within an 80-kilometer (50-mile) radius and multip
TEDE by the number of persons for whom it applies. The TEDE calculation is similar to that
maximum exposed individual at the nearest site boundary, with some limitations and excepti
      -    For the population option, RSAC-5 limits the radionuclide inventory to 100 entr
           scenarios with more than 100 nuclides, such as those for inadvertent nuclear ch
           reactions, a screening step is performed. Only those nuclides that produce an E
           CEDE greater than one millirem for any one of the four pathways at any of the t
           locations are included. 
      -    In the ingestion pathway, the consumption rates are reduced as described in Sec
           F-5.3.1.3.2. 
      -    The adjustment for respirable fraction in the inhalation pathway is done outsid
       
      The method for calculating population dose effectively assumes that the plume travel
constant velocity (under both 95 percent and 50 percent meteorological conditions) in a st
out to 80 kilometers (50 miles) over the sector with the maximum population. This method i
conservative because changes in actual wind directions and speeds that vary with time and 
from the accident would cause greater diffusion of the plume and result in lower doses. 
 

F-5.3.1.6 Health Effects. Health effects expected from the estimated doses are discussed in 

the following sections. The risk factors used for calculation of these health effects are 
ICRP Publication 60 (ICRP 1991), NCRP Report No. 80 (NCRP 1985), and NUREG/CR-4214 
(Abrahamson et al. 1990) and are presented in Table F-5-3. 
 
Table F-5-3. Risk estimators for health effects from exposure to ionizing radiation from a



the Idaho National Engineering Laboratory. 
__________________________________________________________________________________________
                                                             Risk factor 
                                                         (probability per rem) 
                               ___________________________________________________________
            Effect               Nuclide        Facility worker     General population 
Fatal cancer (all organs)         All             4.0 x 10^-4       5.0 x 10^-4 
Fatal, nonfatal, and severe       All             5.6 x 10^-4       7.3 x 10^-4 
genetic effects (all organs) 
Cancer and severe genetic        Iodine-131       1.05 x 10^-5      1.05 x 10^-5  
effects (thyroid)                Iodine-132       3.15 x 10^-5      3.15 x 10^-5 
Lifetime risk of hypothyroidism  Iodine-131       1.7 x 10^-5       1.7 x 10^-5 
                                 Iodine-132       1.7 x 10^-5       1.7 x 10^-5 
__________________________________________________________________________________________
 

F-5.3.2 Accidents with Potential Chemical Exposures 

      Input parameters for the analyses and the potential health effects of accidents with
chemical exposures are discussed below. 
 

F-5.3.2.1 Input Parameters. Factors such as receptor locations, terrain, meteorological 

conditions, release conditions, and characteristics of the chemical inventory are required
parameters for hand calculations or computer codes to determine human exposure from airbor
releases of hazardous chemicals. This section discusses these input parameters, notes the 
conservatisms, and describes the computer models used to perform exposure estimates. Gener
parameters used in the accident analyses are given in Table F-5-4. 
 
Table F-5-4. Release and dispersion parameters used for calculating hazardous chemical 
concentrations resulting from accident scenarios at the Idaho National Engineering Laborat
__________________________________________________________________________________________
                                                           Co-located 
                                                         facilities and 
                                           Facility      nearest public   Nearest site 
   Meteorological/Dispersion parameter     worker           access         boundary       
__________________________________________________________________________________________
Receptor distance (m)                       100            Specific^b       Specific^b 
Wind velocity (m/s)                       0.5^c,d         0.5/2.0^c,d,e      2.0^c,d 
Release elevation^c(m)                       0                 0              0 
Wind stability class^c,d                     F                 F              F 
Deposition velocity ^f (m/s) 
       Solids                              0.01             0.01            0.01 
       Gases/vapors/liquids                0.001            0.001           0.001 
       Unspecified                         0.001            0.001           0.001 
 Release duration^b                        Specific         Specific        Specific 
 Release area^g                             Point            Point           Point 
_________________________________________ 
a. To convert from meters to feet, multiply by 3.28. 
b. Specific to accident scenario. 
c. Applies to most accident scenarios; deviations identified in specific accident descript
d. Worst-case meteorological conditions are calculated for some scenarios by optional rout
e. 0.5 meters per second for less than or equal to 2 kilometers from source; 2.0 meters pe
greater than 2 kilometers. 
f. Applies to materials (element and physical state) included in specific source terms. 
g. Unless area-release calculational option is used. 
__________________________________________________________________________________________
 

F-5.3.2.2 Health Effects. Hazardous constituents dispersed during an accident could induce 

adverse health effects among exposed individuals. This possible impact is assessed by comp



airborne concentrations of each substance at specified downwind receptor locations to stan
exposure guidelines for chemical toxicity. 
     Where available, Emergency Response Planning Guideline (ERPG) values are used for thi
comparison. ERPG values are estimates of airborne concentration thresholds above which one
reasonably anticipate observing adverse effects (Rusch 1993). ERPG values are specific for
substance, and are derived for each of three general severity levels: 
      -    Exposure to concentrations greater than ERPG-l values result in an unacceptable
           likelihood that one would experience mild transient adverse health effects, or 
           of a clearly defined objectionable odor. 
      -    Exposure to concentrations greater than ERPG-2 values result in an unacceptable
           likelihood that one would experience or develop irreversible or other serious h
           effects, or symptoms that could impair one's ability to take protective action.
      -    Exposure to concentrations greater than ERPG-3 values result in an unacceptable
           likelihood that one would experience or develop life-threatening health effects
      Where ERPG values have not been derived for a toxic substance (Weitzman 1992), other
chemical toxicity values are substituted, as follows: 
      -    For ERPG-1, threshold limit value/time-weighted average (TLV-TWA) values (ACGIH
           1988) are substituted: The TWA is the time-weighted average concentration for a
           8-hour workday and a 40-hour workweek, to which nearly all workers may be repea
           exposed, day after day, without adverse effect. 
      -    For ERPG-2, level-of-concern values (equal to 0.1 of the immediately dangerous 
           health value-see below) are substituted: level-of-concern value is defined as t
           concentration of a hazardous substance in air, above which there may be serious
           irreversible health effects or death as a result of a single exposure for a rel
           period of time (EPA/FEMA/DOT 1987). 
      -    For ERPG-3, immediately dangerous to life or health (IDLH) values are substitut
           IDLH is defined as the maximum concentration from which a person could escape w
           30 minutes without a respirator and without experiencing any escape impairing o
           irreversible side effects (NIOSH 1990). 
      Possible health effects associated with exceeding an ERPG-2 or -3 are specific for e
substance of concern and must be characterized in that context. ERPG values are based upon
hour exposure of a member of the general population. In this EIS, ERPG values are applied 
time-averaged exposures of one hour or less in duration. This approach provides an additio
element of conservatism in the evaluation of accidents with releases that are significantl
hour. 
 

F-5.4 Accident Screening Methodology 

F-5.4.1 Screening and Selection Process 

      There are many types of postulated events that may lead to accidental release of rad
and/or hazardous material of which only some have the potential to cause consequences away
facility or immediate local area. These events could generate consequences to the environm
workers, and the public at the nearest site boundaries. The screening and selection proces
events with potential to generate consequences to the public at the nearest site boundary 
This screening may not identify maximum consequences to the worker within the facility or 
meters (328 feet) of the accident location. These consequences are addressed qualitatively
analysis of accident consequences in terms of worker injuries, deaths, or exposures from a
perspective. 
 

F-5.4.2 Screening of Locations, Spent Nuclear Fuel, Waste and Activity Types 

       Sufficient quantities of each material type to cause a potential impact if released
accordance with DOE-STD-1027-92, "Hazard Categorization and Accident Analysis Techniques f
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports" (DOE 1994) for a 
Category 2 hazard. Results by waste stream or material type for the nine major areas are g
Volume 2, Section 5.14. 
 

F-5.4.3 Screening of Accident Initiating Event Types



      Each INEL facility area was screened for initiating events with the potential to cau
consequences to the worker, environment, or public at the nearest site boundary. 
 

F-5.4.4 Estimation of Accident Event Release Frequency Ranges 

      Most types of accident events considered in this screening have never occurred at th
They are defined as rare events in that the frequency with which these events are expected
very small. The estimation of the frequency of occurrence is based on analytical analysis 
of the occurrence of conditions and contributing events leading to an accident. Frequencie
defined in terms of annual frequency of occurrence. 
      Annual frequency range estimates are derived from three sources: (a) existing safety
documentation, (b) other accident safety analysis documentation with similar frequency of 
information, or (c) best engineering judgment if no other reference or similar information
 

F-5.4.5 Summary of Accident Event Selection and Categorization 

      The selected accident events are categorized in Table F-5-5 according to the expecte
frequency of occurrence range of the event. Table F-5-5 also summarizes these accidents by
frequency of occurrence, source term, dose at the nearest site boundary, and dose to popul
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