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EXECUTIVE SUMMARY

The End State Vision is to be used as the primary tool for communicating the individual site end
state to involved parties (e.g., U.S. Department of Energy [DOE], regulators, public stakeholders,
Tribal Nations). The end state document is not a decisional document. If the DOE decides to
seek changes to current compliance agreements, decisions, or statutory/regulatory requirements,
the changes will be made in accordance with applicable requirements (DOE/EM, 2003).

This report only addresses sites controlled by DOE National Nuclear Security Administration
(NNSA) Nevada Site Office (NSO) Environmental Management (EM). This document does not
address corrective action sites on the Nevada Test Site (NTS) and Nevada Test and Training
Range (NTTR) under the responsibility of NNSA/NSO Defense Programs nor those under the
U.S. Department of Defense (DoD) Defense Threat Reduction Agency. Environmental
restoration at these sites is not under the purview of NNSA/NSO EM and information about
planned strategies for cleanup is not available for all corrective action sites. These sites are few
in number compared to those under EM, so the overall impact to the comprehensiveness of the
NTS and NTTR End State Vision is modest.

The NTS is located 65 miles northwest of Las Vegas and occupies approximately 1,375 square
miles (mi?). The NTS is surrounded by approximately 4,500 mi? of federally owned and DoD
controlled land. This land area has been withdrawn from all forms of appropriation under public
land laws. The NTS is surrounded by the NTTR (formerly known as the Nellis Air Force Range)
on the north, east, and west boundaries, and land managed by the U.S. Department of the
Interior, Bureau of Land Management (BLM) on the south and southwest boundaries. The
NTTR, which includes the Tonopah Test Range (TTR), is used for military training; the BLM
lands are used for grazing, mining, and recreation. Near the eastern boundary of the NTS, the
NTTR shares use of land with the U.S. Fish and Wildlife Service’s Desert National Wildlife
refuge. The NTS is in a remote and arid region, with approximately three-fourths of the
perimeter surrounded by federal installations, with strictly controlled access, and approximately
one-quarter of the south and southwestern perimeter adjacent to public lands that are open to
public entry.

The long-term end state vision for the NTS is to restore the environment to an extent that will
allow the maximum continuation of the national security mission conducted by the NNSA/NSO,
the national laboratories, and contractors. This vision includes the removal of only the
contamination that poses an unacceptable risk to workers conducting planned site operations in
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support of the NNSA/NSO mission and characterizing/stabilizing the rest of the contamination to
ensure that remaining levels do not spread to the surrounding environment and pose an
unacceptable risk. The near-term vision is to maintain sufficient low-level and mixed low-level
radioactive waste disposal capabilities to support accelerated cleanup across the DOE Complex.
Disposal of radioactive waste adds risk to the NTS while removing risk from other sites.
Disposal will be conducted in accordance with applicable federal and state regulations in a
manner that does not result in unacceptable environmental conditions at the NTS.

The discussion of “hazard areas” at the NTS and NTTR has been divided into three areas based
on historic activities, type of contaminants, common fate in the environment, and potential for
impacting common receptors. Deep subsurface radiological contamination (Hazard Area 1) and
surface and shallow subsurface radiological contamination (Hazard Area 2) are the direct result
of nuclear testing. Industrial sites (Hazard Area 3) are areas of environmental contamination that
include impacts from facilities, infrastructure, manufacturing processes, and waste disposal that
were a by-product of nuclear testing and rocket nuclear engine development.

The Underground Test Area (UGTA) Project, which addresses deep underground radioactive
contamination (Hazard Area 1), is the largest project in the NNSA/NSO EM mission. The
UGTA Project addresses groundwater contamination resulting from past underground nuclear
testing conducted in vertical shafts and tunnels on the NTS and focuses on the potential for
radioactive contamination reaching receptors. From 1951 to 1992, 828 underground nuclear
tests were conducted at the NTS. This underground testing was limited to specific areas of the
NTS including Pahute Mesa, Rainier Mesa/Shoshone Mountain, Frenchman Flat, and Yucca
Flat. Most of these tests were conducted hundreds of feet above the groundwater table; however,
more than 200 of the tests were in proximity of, or within, the water table. This testing resulted
in over 132 million curies of radioactivity in the subsurface of the NTS. Tritium is the primary
contaminant of concern because of its mobility and abundance. Risks to human health are
associated with the subsurface contamination via the groundwater pathway both on and off the
NTS. The end state for Hazard Area 1 will require the completion of a modeled contaminant
boundary, a negotiated compliance boundary, monitoring well network(s), and successful
five-year “proof of concept” monitoring. Closure-in-place with monitoring is considered to be
the only feasible corrective action, because cost-effective groundwater technologies have not
been developed to effectively remove or stabilize these subsurface contaminants. The potential
risk is to workers, the public, and the environment. The UGTA Project activities addressing
Hazard Area 1 are the highest priority with the State of Nevada regulator due to the limited
availability of water resources within the state.
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The end state for Hazard Area 1 will include development of contaminant boundaries based on
the results of the groundwater flow and transport modeling to define areas that contain water that
may be unsafe for domestic and municipal use. A monitoring network will be installed to ensure
future protection of the public and the environment. Institutional controls will be continued and
wells will be monitored, sampled, and refurbished/replaced, as applicable.

Surface and shallow subsurface radiological contamination (Hazard Area 2) exists on the NTS
and NTTR. Contamination at these sites is the result of historic nuclear detonations, safety
related tests, and hydronuclear experiments. Atmospheric nuclear weapons tests were initiated in
1951 with the detonation of a 1-kiloton air-dropped weapon over Frenchman Flat. A total of
100 atmospheric tests were conducted on the NTS before the signing of the Limited Test Ban
Treaty in August 1963. Portions of the NTS and the NTTR were used between 1954 and 1963
for chemical explosion tests of plutonium-bearing materials. The safety experiments and
storage-transportation tests were conducted to evaluate the safety of nuclear weapons in accident
scenarios. Contaminants of concern include transuranics and uranium, as well as fission and
fusion products. Metals, particularly lead, and other contaminants associated with the
instrumentation and structures specific for each test may exist in small quantities at some of
these locations.

The end state for Hazard Area 2 envisions sites on the NTTR to be cleaned up to total
transuranics equating to a less than 25 millirem per year dose for military land-use scenario and
formally closed and site control relinquished to the U.S. Air Force. Sites on the NTS will be
further characterized fenced, posted, and monitored as necessary, and relinquished to DoD and
NNSA/NSO by the end of 2022.

Industrial sites (Hazard Area 3) are potentially contaminated surface and near-subsurface areas
impacted by the by-products of nuclear weapons, and safety test activities conducted on the NTS
and NTTR, and rocket engine development on the NTS. The industrial sites have been
organized into corrective action units based on geography, technical similarity, or other
appropriate reasons, to determine corrective actions. Under NNSA/NSO EM, 1,047 of these
historic areas have been identified, verified, and inventoried for characterization, restoration,
and/or closure under the NNSA/NSO EM program. Of these, more than 700 sites have been
formally closed.

The end state for Hazard Area 3 envisions applicable corrective actions completed for all
1,047 sites. Most sites will be available for unrestricted surface use while others will be
stabilized for restricted use appropriate to the risk posed by residual contamination. For those
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sites where contamination remains in place, appropriate long-term stewardship activities will be
in place, including monitoring, cap inspections, and use restrictions as applicable.

The NNSA/NSO EM is advancing toward meeting the cleanup goals identified in its Life-Cycle
Baseline Revision 6. According to the Life-Cycle Baseline Revision 6, completion of the EM
mission for the NTS will be phased with closure of the Industrial Sites Project (Hazard Area 3)
in fiscal year (FY) 2018, the Soils Project (Hazard Area 2) in FY 2022, and the UGTA Project
(Hazard Area 1) in FY 2027. Once NNSA/NSO EM activities are completed, responsibilities for
long-term stewardship will be turned over to the landlords; the U.S. Air Force (for NTTR) and
the NNSA/NSO for the NTS. Appropriate planning and mitigation strategies are in process and
will continue to be implemented to ensure proper stewardship of the remaining contaminated
sites to ensure protection of workers, the public, and the environment, now and for future
generations.
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1.0 INTRODUCTION

This document describes the proposed Environmental Management (EM) Program site-wide end
state goal for environmental management activities at the Nevada Test Site (NTS) and Nevada
Test and Training Range (NTTR), which includes the Tonopah Test Range (TTR). The
proposed goal is described as a “vision” of how the NTS and adjacent impacted locations will
appear when the U.S. Department of Energy (DOE) EM Program cleanup mission is complete
and the National Nuclear Security Administration (NNSA) assumes full responsibility for
environmental management. The end state vision juxtaposes land-use, program, and facility
plans with remediation and waste management requirements, establishing a conceptual
completion goal (or end state) that is both realistic and protective of human health and the
environment. The purpose of the vision is to identify where and how potentially harmful
exposures to hazardous or radioactive contaminants might occur under projected future
conditions, and to determine what actions will be necessary to minimize the potential for harm
under those conditions. Consistent with the objectives of cleanup, the vision conceptualizes
specific end state conditions that will minimize the potential for harm in the future. Because this
paradigm is consistent with the federal government’s definition of risk as the probability that a
substance or situation will produce harm under specified conditions, the vision is referred to as
an end state.

The July 2003 DOE Policy 455.1, “Use of Risk-Based End States” requires DOE EM sites to
define and document an end state vision that is acceptable to regulators and stakeholders, and
then to revise cleanup program plans as necessary to achieve that end state in the most efficient
manner (DOE, 2003b). The policy is a formal mandate for EM sites to implement risk-based
corrective action programs as described in multiple DOE Orders and guidance,

U.S. Environmental Protection Agency (EPA) publications, American Society of Testing and
Materials Standard Guides, and National Research Council recommendations (including DOE
expedited site characterization and streamlined approach for environmental restoration
[SAFER]).

Risk-based corrective action is an application of standard scientific, engineering, and
mathematical principles, enabling steady progress in solving even very complex cleanup
problems. The complexities of cleanup at a typical EM site are generally similar: multiple
contaminants distributed in multiple environmental media, released over long periods of time
and over large areas of land. Uncertainties in source(s), nature, extent, transport, and fate of
contaminants are very large and can never be absolutely eliminated. Risk-based corrective



action provides an objective means of managing uncertainties to the necessary degree and
sufficiently to make defensible decisions about effective cleanup actions.

Risk-based corrective action is one of the defining elements of the NNSA/Nevada Site

Office (NSO) EM integrated strategy for addressing contaminants on the NTS and surrounding
areas (i.e., the NTTR). Additionally, proposed corrective actions are presented, negotiated, and
agreed to under the Federal Facility Agreement and Consent Order (FFACO) (1996) by the
State of Nevada’s Division of Environmental Protection (NDEP), the DOE, and the

U.S. Department of Defense (DoD). Corrective action proposals and discussions are conducted
for manageable subsets (fiscal year plus two) of the total environmental restoration work in
accordance with baseline plans. The baselines portray projected environmental restoration
activities and serve as the initial information source to prioritize and schedule work.

In accordance with the FFACO, prioritization is initially done on a site-wide scale (corrective
action units [CAUs]). The CAUSs consist of similar or proximal individual corrective action

sites (CASs) that are grouped together. Prioritization is accomplished by evaluating the
following factors: risk to the public, workers, and environment; capability to store, treat, or
dispose of waste generated from remedial activities; cost; resource availability; time span to
remediate; stakeholder concerns; internal priorities; and current and future land use. The
proposed remedial actions (i.e., closure in place, clean closure, or varying clean-up standards) are
based on the following factors: risk to human health, ecological risk, current and future land use,
cost, and feasibility. Baseline plans are adjusted to optimize work sequences in a logistically
sound order to ensure timely and efficient completion of established corrective actions and to
keep costs at a minimum (e.g., combine mobilization/demobilization efforts).

The end state vision describes cleanup goals that would be protective under planned future uses
described in the Final Environmental Impact Statement for the Nevada Test Site and Off-Site
Locations in the State of Nevada (DOE/NV, 1996) the NTS Resource Management Plan
(DOE/NV, 2000), and Renewal of the Nellis Air Force Range Land Withdrawal Legislative
Environmental Impact (DoD, 1999). The NNSA/NSO EM life-cycle baselines have been
developed to describe specific elements of the planned EM scope of work. Individual EM
baselines have been developed to address contamination at surface soil sites, industrial sites, and
the underground test areas and to cover the management of transuranic waste and material,
low-level waste and material, and mixed low-level waste. Each baseline covers the activities
through the end of the projected completion for the specific element. Future use of the land
currently managed by the DOE and the DoD is not anticipated to change. Once EM has
completed its characterization/ remediation scope of work, the remaining monitoring and



long-term management activities will revert to the respective organizations responsible for
conducting on-going missions (currently DoD for the NTTR and NNSA/NSO for the NTS).
There are currently no plans to relinquish any of the DoD or DOE withdrawals for any parcels of
land currently under their responsibility. The original landowner (U.S. Department of the
Interior, Bureau of Land Management [BLM]) would need to be informed of, and agree to, any
return of responsibility to them should that option ever be pursued; however, this is not likely in
the foreseeable future.

The DOE end state initiative is fully consistent with the recent EPA endorsement of “systematic
planning,” which uses risk-based and other decision methods to ensure objectivity, defensibility,
and cost-effectiveness in corrective action programs (EPA, 2001). Additionally, NNSA/NSO
has reviewed this vision document and found no inconsistencies with the NTS Ten Year Plan.
The NNSA/NSO has collaborated with its stakeholders (NTS Community Advisory

Board [CAB] and NDEP) to revise the proposed end state vision as needed to define clear goals
for completion of its EM-sponsored cleanup work. Once the final end state goal is resolved
with public and regulatory stakeholders, NNSA/NSO will use decision analysis to objectively,
defensibly, and cost effectively align its remediation project plans to achieve that goal. Other
decision methods are identified in Section 1.3.2.

1.1 Organization of the Report

The format and content of this report strictly adheres to DOE’s Guidance for Developing a
Risk-Based End State Vision (DOE/EM, 2003).

This document does not address CASs on the NTS under the responsibility of NNSA/NSO
Defense Programs or those under the DoD Defense Threat Reduction Agency. Environmental
restoration at these sites is not under the purview of the NNSA/NSO EM, and information about
planned strategies for cleanup is not available for all CASs. These sites are few in number
compared to those under EM, so the overall impact to the comprehensiveness of this end state
vision document is modest.

The remainder of this section provides background and programmatic context for the descriptive
information in Sections 2.0, 3.0, and 4.0. The descriptive information in Sections 2.0 3.0,

and 4.0 focuses on attributes that relate to risk on three spatial scales that include regional, site-
wide, and hazard-specific. The attributes of risk are natural and man-made features, events, and
processes that impact the potential for harm to living systems from exposures to environmental
hazards. Major risk attributes include the types and amounts of contamination in the
environment; the current distribution and potential migration of contamination in the



environment; and the conditions and situations that may result in contact between living
organisms and contamination at specific locations. These attributes will change over time as
remediation actions and radioactive waste management are completed and DOE, DoD, and
national laboratory operations continue.

To differentiate between the present state and the planned end state, the three spatial descriptions
in Sections 2.0, 3.0, and 4.0 depict two timeframes: present day and end state. As prescribed by
the DOE, the end state vision represents site conditions that reflect and are consistent with the
planned future use of the property and are appropriately protective of human health and the
environment. For the NNSA/NSO, the end state vision is consistent with a planned EM
completion in 2027.

Section 2.0 depicts the NTS and NTTR in the regional context under current and planned
conditions. The current conditions reflect factual knowledge as of 2004, while the planned
conditions reflect objective goals to be achieved through 2027. Section 3.0 depicts the current
and planned conditions at a slightly smaller scale that encompasses the NTS boundary and
directly adjacent environments. Finally, Section 4 describes the current and end state at the scale
within which one or more contaminant sources coexist. The site- and hazard-scale descriptions
in Sections 3.0 and 4.0, respectively, are both graphical and narrative.

1.2 Site Mission

The NTS is located 65 miles (mi) northwest of Las Vegas and occupies approximately

1,375 square miles (mi®). The NTS is surrounded by approximately 4,500 mi? of
federally-owned and DoD-controlled land. This land area has been withdrawn from all forms of
appropriation under public land laws. The NTS is surrounded by the NTTR (formerly known as
the Nellis Air Force Range) on the north, east, and west boundaries, and land managed by the
BLM on the south and southwest boundaries. The NTTR is used for military training and the
BLM lands are used for grazing, mining, and recreation. Near the eastern boundary of the NTS,
the NTTR shares the use of land with the U.S. Fish and Wildlife Service’s Desert National
Wildlife Refuge. The NTS is in a remote and arid region with approximately 75 percent of its
perimeter surrounded by federal installations with strictly controlled access, and 25 percent
adjacent to public lands that are open to public entry.

The TTR comprises 624 mi? and has been used by the DOE since the early 1950s. The facility is
part of, and surrounded on three sides by, the NTTR and to the north by BLM’s open range. The
TTR is an area of the NTTR where NNSA/NSO has a large part of its off-NTS environmental



restoration responsibility. The town of Tonopah is located 20 mi northwest of the main gate of
the TTR and approximately 150 mi from Las Vegas.

The primary mission of the NTS was to conduct nuclear weapons tests. Since the current
moratorium on testing began in October 1992, this mission has changed to maintaining a
readiness to conduct future nuclear tests, if so directed. In addition to its primary mission, and
because of its favorable environment and infrastructure, the NTS supports DOE national
security-related research, development and testing programs, and environmental management
activities.

The TTR offers a unique location for testing DOE and DoD weapons. In 1963, DOE conducted
several storage-transportation tests designed to study distribution of nuclear materials during
accidents in several transportation and storage configurations, which resulted in surface soil
contamination of three sites. These sites are subject to corrective actions and are under the
responsibility of the DOE.

1.2.1 Environmental Management Program

The EM Program consists of two primary tasks, waste management and environmental
restoration. The primary mission of waste management is to support the closure of DOE sites
across the United States by maintaining the capability to dispose of low-level waste and to
develop the capability to dispose of mixed low-level waste (MLLW). The Environmental
Restoration Program mission is to assess and perform appropriate corrective actions at

878 former underground test locations (from 828 tests), 100 atmospheric test locations, and more
than 1,000 other sites that are the result or by-product of previous testing and support activities.

Waste Management

The NTS is designated as a regional disposal site for LLW and a secondary disposal site for
MLLW generated as the result of cleanup activities. The NNSA/NSO EM is committed to
ensuring that risk reduction at its sites will be achieved cost effectively and efficiently, while
effectively protecting workers, the public, and the environment and proactively addressing State
regulator and stakeholder concerns. Simultaneously, NNSA/NSO EM is committed to providing
indispensable, efficient, cost-effective LLW and MLLW disposal capability to meet the needs of
other DOE sites as they pursue their risk reduction and acceleration goals and objectives.

The NNSA/NSO EM has provided safe waste disposal capability since the inception of the
DOE EM Program. This facility will remain open to serve the DOE Complex until at least 2021
to ensure waste disposal capability exists to meet the requirements and needs of the national EM



Program. As of October 2004, a total of 26,500,000 cubic feet (ft°) of LLW and 300,000 ft* of
MLLW have been disposed at the NTS. Disposal volumes are anticipated to be very large in the
next few years as a result of accelerated complex-wide cleanup initiatives. Approximately

99 percent of the waste forecast for disposal at the NTS in recent years originates from
non-NNSA/NSO off-site generators. Figure 1.1 indicates currently approved generators that
may dispose of waste at the NTS.

Low-level waste disposal operations occur at the Area 3 and Area 5 Radioactive Waste
Management Sites (RWMSs). These waste management sites are operating as Hazard
Category 2 Nuclear Facilities in accordance with an approved Documented Safety

Analysis (DSA). The DSA identified the potential hazards associated with the Area 3 and
Area 5 nuclear operations ranked risk using unmitigated dose consequences and frequency
levels. Based on the DSA, the overall risk from the Area 3 and Area 5 RWMSs are considered
to be very low and acceptable. Based on implementation of the DSA, Disposal Authorization
Statements were issued for both RWMSs. These statements serve as the license to operate
(NNSA/NSO, 2003c; NNSA/NSO, 2003d).

Environmental Restoration
Environmental restoration sites are distinguished as CASs, which are sites that have been

identified as needing remediation. These sites can include everything from a simple vehicle
battery to an entire building. A CAU is a grouping of CASs that is similar in identified
remediation technique, type of contaminants, or proximity to each other. The CAUs are
implemented via three categories: deep subsurface radiological contamination areas, surface and
shallow subsurface radiological contamination areas, and industrial sites.

The three categories of CAUs addressed in this document are defined in the hazard area
descriptions as follows:

e The deep subsurface radiological contamination areas (Hazard Area 1, Section 4.0)
mission is to establish a long-term program to monitor the groundwater quality for
radionuclides. This investigation is defining the site-specific hydrologic boundaries
encompassing groundwater resources that may be unsafe for domestic or municipal use
as a result of 828 underground nuclear tests will require the completion of a modeled
contaminant boundary, a negotiated compliance boundary, monitoring well network(s),
and successful five-year “proof of concept” monitoring.

e The surface and shallow subsurface radiological contamination areas (Hazard Area 2,
Section 4.0) mission is to characterize and remediate (where necessary) surface soil
contamination resulting from hydronuclear experiments, surface safety experiments, and
storage-transportation tests historically occurring on the NTS and NTTR.



e The Industrial Sites (Hazard Area 3, Section 4.0) mission is to characterize and remediate
(where necessary) potentially impacted sites which are the result or by-product of
previous testing and support activities and nuclear rocket engine development.
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1.2.2 Management of National Security Risks

Under the current structure of the federal government, the NNSA sponsors the core national
security mission and stockpile stewardship work conducted at the NTS. It is expected that the
NTS will remain a center of testing in support of national security research and development into
the foreseeable future.

The goal of the national security mission is to develop and test countermeasures to threats posed
by weapons and tactics of modern warfare and terrorism. These countermeasures include
surveillance and monitoring of existing and emerging weapons and tactics and developing and
maintaining a deterrent arsenal. The development of technologies to understand threats and
develop deterrents and countermeasures requires a significant level of research in nearly every
branch and specialty of science, from the most fundamental to the most esoteric. Much of the
research and development is done by the national laboratories at their respective sites. Most of
the large-scale field tests and some development is done at the NTS. Stockpile stewardship
activities include the Subcritical Experiment Program, which consists of dynamic
experimentation that supports the Stockpile Stewardship Program by assessing the effects of
aging of nuclear weapons components and providing parameters to model the performance of
weapons in the enduring stockpile. Components of the Subcritical Experiment Program involve
the use of special nuclear materials and their exposure to high explosives (HE) in the dynamic
part of the experiment.

1.2.3 Management of NNSA/NSO EM Operational Risks

The achievement of the NNSA/NSO EM mission requires the use and disposal of radioactive
materials and chemicals. Their use and disposal at the NTS is carefully controlled at every stage
through safe operating procedures developed to prevent known conditions of harm. These
procedures reflect federal laws, state and federal regulations, and DOE directives. Safe operating
procedures limit the doses, exposure frequencies, and exposure durations to protect workers.

The limits are typically 10 to 1,000 times lower than thresholds known to cause harm. A
radiological dose assessment for both off-site residents and on-site biota has determined that the
general public and environment do not receive radiation doses above the limits specified in
federal and state regulations or international recommendations (DOE, 2003a).

The NNSA/NSO EM operations are performed within an integrated safety and security
management system, which ensures that associated hazards are identified and procedures are
developed to mitigate the risks from hazards as a routine part of the work authorization process.
Elements of the integrated safety and security management system include radiation protection



of workers, non-nuclear authorization basis, and management of nuclear facilities. Before
conducting any field activities, a cultural and ecological survey is conducted to ensure that
historical artifacts and sensitive or endangered species are not adversely impacted by the
proposed action.

The risks associated with operations involving radioactive materials are controlled primarily
through procedures that implement the requirements of DOE orders. These orders reflect the
state of knowledge about radiological doses as defined, refined, and maintained by national and
international scientific organizations. Procedures are followed through every phase of the
NNSA/NSO EM operations involving radioactive materials to protect against harmful exposure.
These procedures are implemented to protect both workers and members of the public.

Analogous procedures are followed to manage the risks associated with toxic chemicals. These
procedures comply with standards and regulations administered primarily through the
Occupational Safety and Health Administration (OSHA) and the EPA. These regulations and
implementing procedures reflect the state of scientific knowledge about the toxicity of various
chemicals, and the preventive measures that will ensure against harmful exposures.

Different regulations and policies apply to protect workers and the public against harmful
exposures under different/various conditions, including individual office work spaces, field
remediation, and waste management. In general, compliance with OSHA regulations prevents
workers from being exposed to harmful amounts of toxic chemicals, and compliance with EPA
and state regulations and DOE orders likewise protects other members of the public.

1.3 Status of Cleanup Program
Significant progress has occurred since the inception of the NNSA/NSO EM program including:

e Completed closure of more than half (over 700 as of the end of 2004) of the industrial
siteson the NTS and TTR.

e Completed initial remediation of two surface radioactive contamination sites on the
NTTR to reach interim closure.

e Renegotiated the corrective action strategy for deep underground radioactive
contamination with the State of Nevada to allow a better understanding of the activity
parameters and requirements, and had the strategy peer reviewed by a prestigious panel
of experts from a variety of fields.

e Continued monitoring of air, surface water, groundwater, and biota.
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e Completed preparations for receipt of off-site generated MLLW and submitted a
Resource Conservation and Recovery Act (RCRA) Part B Permit Application to the
State of Nevada.

e Continuously maintained a cost-effective LLW disposal capability for the DOE Complex,
disposing of over 26,500,000 ft* of LLW and 300,000 ft* of MLLW to date.

« Initiated shipment of legacy transuranic (TRU) waste from the NTS to the Waste
Isolation Pilot Plant (WIPP) in New Mexico.

The NNSA/NSO EM is advancing toward meeting the accelerated cleanup goals identified in its
Performance Management Plan (NNSA/NV, 2002) although, the schedule dates in the plan have
moved out due to the lack of sufficient funding. Many of the NNSA/NSO EM activities are on
schedule to be completed by 2010. By 2027, all of the NNSA/NSO EM activities will be
completed and responsibilities for long-term stewardship turned over to the landlord, the
NNSA/NSO. Appropriate planning and mitigation strategies are in process and will continue to
be implemented to ensure proper stewardship of the remaining contaminated sites to ensure
protection of workers, the public, and the environment now and for future generations.

The risk-assessment methods used to provide input to the decision analysis is graded to ensure
that the level of technical rigor matches the level of information needed for a particular decision
in the cleanup process. Decision analyses, including risk-based factors, provide the following
benefits:

» Facilitates prioritization of contaminated sites at individual installations.

e Provides a consistent mechanism for addressing both simple low-risk sites and complex
high-risk sites, establishing a systematic approach for sites of differing complexity.

e Guides data collection to support the development of site-specific goals, ensuring that
data collected are demonstrably linked to enduring protection of human health and the
environment.

e Assesses cumulative risks from all sources affecting the same human or ecological
receptor, quantifying the overall, facility-wide risk encountered by potential target
receptors.

e Encourages early action at sites where the risk is imminent and at sites where the risk is
low but remediation is rapid and inexpensive.

= Considers relevant uncertainties explicitly using stochastic modeling approaches, and
considers options for reducing relevant uncertainties.
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» Integrates the selection of cleanup options with the cleanup goals, evaluating multiple
options in a quantitative framework.

e Provides a means of revisiting remedies over the long term through repeated risk
evaluations if site conditions change over time.

e Takes place in a public forum, explicitly presenting all relevant science, assumptions, and
judgments.

e Undergoes external, public, and independent scientific peer review before decisions are
implemented.

1.3.1 Waste Management Strategy and Goals

The near-term vision of waste management is to maintain sufficient low-level and mixed
low-level radioactive waste disposal capabilities to support accelerated cleanup across the
DOE Complex. Disposal will be conducted in accordance with applicable federal and state
regulations, in a manner that does not result in unacceptable environmental conditions at the
NTS.

Transuranic waste management activities address the approximately 23,730 ft® legacy TRU
waste in storage at the NTS that requires characterization and preparation for shipment to WIPP
and development of a path forward for TRU waste packaged in oversize containers, classified
material, and legacy experiment spheres in storage with no path forward for disposition.
Contaminants of concern are TRU radionuclides. Risks associated with activities that potentially
affect workers and the environment are: maintaining compliant storage configurations,
processing of waste for disposal, and transportation of the waste to WIPP for disposal.

Mobile vendors will be used for characterization and certification of TRU. Technologies will be
investigated to determine a potential alternative for TRU materials/waste in storage with no path
forward for disposition. If the proposed treatment for NTS legacy TRU is unsuccessful, the
Western Small Quantity Site Acceleration Program identified in the WIPP Performance
Management Plan will be the alternative path forward.

Waste Management Operations activities include those actions required to ensure LLW and
MLLW disposal capability is maintained in a cost-effective, efficient, safe manner, and available
for use by the DOE Complex. Contaminants of concern are a broad array of hazardous and
radionuclide constituents. Risks associated with the activities are primarily associated with
disposal operations.
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Waste management operational controls and closure strategies have been established based on
regulatory requirements, a Documented Safety Analysis, and a site-specific risk analysis in the
form of the Performance Assessment and Composite Analyses. These controls include a
site-specific waste acceptance criteria, strict operational controls, radionuclide inventory
thresholds, and long-term stewardship obligations.

1.3.2 Environmental Restoration Strategy and Goals

The long-term end state vision for environmental restoration at the NTS is to restore the
environment to an extent that will allow the maximum continuation of the national security
mission conducted by the NNSA/NSO, the national laboratories, and contractors. This vision
includes the removal of only the contamination that poses an unacceptable risk to workers
conducting planned site operations in support of the NNSA/NSO mission and characterizing
stabilizing the rest of the contamination to ensure remaining levels do not spread to the
surrounding environment.

Remedial actions are based on negotiated clean-up levels. Clean-up levels are based on
applicable regulatory standards, assessment of the risk posed by the contamination, current and
anticipated land uses, resource management considerations, costs, feasibility, ecological and
human health risks, performing corrective actions, and stakeholder considerations. Clean closure
(i.e., specific clean-up standards) versus closure in place are determined by weighing these
factors, and where appropriate, establishing risk-based clean-up standards, or implementing
engineering and administrative controls to minimize potential exposure to workers or the public.

A Preliminary Assessment (PA) investigation provides detailed historical information, aids the
refinement of estimate parameters, and updates out-year planning information. The PA
investigation process begins with the assignment and preparation phase, followed by the research
phase, and concludes with the investigation summary phase. Sites are categorized as the
following:

e Complex - A site that requires an in depth investigation process to obtain the additional
information needed to evaluate possible corrective action alternatives.

e SAFER - A site for which sufficient information exists about the nature and extent of
contamination to predict the appropriate corrective action before completion of a
corrective action investigation.

e Housekeeping - A site where data gathered during record searches and field verification

activities sanction the removal of source materials, directly impacted soil, and subsequent
confirmatory sampling without additional investigation.
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Work at the NTS is prioritized by the NNSA/NSO based on several factors including risk. The
initial criteria used for this prioritization is described in Table 1.3.3.
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Table 1.3.3
Potential Criteria for Prioritization

Category

Criteria

Description

Human, Health and
Ecological Risk

Assessment of Risk

Does the potential risk to workers, and/or the general public, and/or to the ecosystem require a Corrective Action
Investigation (CAl), a corrective action, or no further action?

Future Use

What are the possible future land or resource uses?

Geographic Location

Is the corrective action unit (CAU) located in an area that requires more immediate action than others (e.g., near
foods, facilities, etc.)?

Presence of Cultural
Resources or Sensitive
Species

Do CAUSs contain (corrective action site) CASs where cultural resources or sensitive species are known or
expected to be encountered? Will these CAUs require additional time and cost for surveys and mitigation before
or concurrently with the corrective action?

Regulatory Requirements

Are some CAls and/or corrective actions mandated by regulatory requirements to be accomplished first? Are there
other regulatory requirements that must be met (for example, must a National Environmental Policy Act document
be completed or a threatened and endangered species survey accomplished prior to the start of a CAl and/or
corrective action)?

Waste Management
Concerns

Are facilities and technologies available to effectively manage the waste expected to be generated by corrective
actions?

Project Risk

Available Technology

Are the technologies available for corrective action effective and not cost prohibitive?

Cost

Can the CASs within the CAUs be addressed within known or expected budget constraints?

Interdependency of Action

Are planned or ongoing operations likely to have an effect on the priority of a CAl and/or corrective action?

Optimization of Resources

Have all resources been analyzed and used to their fullest practical extent?

Schedule

Are CAls and/or corrective actions scheduled to allow efficient utilization of resources such as labor and
equipment?

Time required to complete
action

How long will it take to complete the CAI and/or corrective action?

Other

Stakeholders' Concerns

Do stakeholders have additional criteria, concerns, or alternatives to propose?
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1.3.2.1 Deep Subsurface Radiological Contamination Areas

The recently renegotiated UGTA Project corrective action strategy will be implemented. Data
collection will occur in Phase 1 to fill data gaps and reduce uncertainty with additional data to be
collected in Phase 2 if needed. Data will allow evaluation of contaminant transport to predict
future extent of contaminant movement so that groundwater flow and transport models can be
developed to predict contaminant boundaries. Independent peer reviews will be conducted to
assess the technical aspects of groundwater models. Regulator and stakeholder involvement will
be ongoing throughout the process to ensure better understanding of the steps in reaching a
contaminant boundary for each group of sites.

A contaminant boundary will be established to define areas that contain water that may be unsafe
for domestic and municipal use. A monitoring network will be in place to ensure future
protection of the public and the environment. Institutional controls will be continued, and wells
will be monitored, sampled, and refurbished/replaced as applicable.

1.3.2.2 Surface and Shallow Subsurface Radiological Contamination Areas

An appropriate corrective action level of total transuranics is being formalized with the

U.S. Air Force and NDEP to address surface soil sites on the NTTR. This clean-up level will be
based on a 25 millirems per year (mrem/yr) dose rate, which is compatible with future military
land-use scenarios. Access and institutional controls for the NTTR are the responsibility of the
U.S. Air Force. The negotiated corrective action level will be based on soil sampling,
characterization data, computer analysis of residual radiation, and as-low-as-reasonably-
achievable (ALARA) determinations. Confirmatory sampling of cleanup results will be done in
conjunction with the U.S. Air Force. Surface soil contamination sites on the NTS will be
characterized, fenced, posted, and monitored, as applicable, and relinquished to NNSA/NSO
restricted access.

1.3.2.3 Industrial Sites

Industrial sites on the NTTR are addressed first, because access and institutional controls are the
responsibility of the U.S. Air Force. Generally, sites on the NTS will be remediated starting in
the southwest corner in accordance with future land-use planning. The most contaminated of
these sites will be addressed first. Limited site remediation will be conducted during the site
assessment phase, as appropriate, to achieve early closure.

Remediation, stabilization, control of contamination, and monitoring, as appropriate, will occur
at multiple industrial sites in parallel. Sites will be aggregated into larger CAUSs to achieve more
efficient cleanup resulting from fewer required regulatory documents, co-location of sites,
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commonality of source contamination, required regulatory actions, and better utilization of craft
personnel.

Applicable corrective actions will be completed for all industrial sites, and most sites will be
open for free, unrestricted use while others will be stabilized for restricted use appropriate to the
risk posed by residual contamination. For those sites where contamination remains in place,
appropriate long-term stewardship activities will be in place, including monitoring, cap
inspections, and use restrictions as applicable to the site.

1.3.2.4 Remedy Selection

The NNSA/NSO EM has identified likely remedies for cleanup sites. Each remedy will be
optimized using human health and environment risk-based decision analysis, and project risk
(e.g., cost, schedule, scope) to compare the effectiveness of alternative remedy designs in
achieving applicable performance standards under the conditions of planned land use.

Exposure scenarios have been developed to represent future land use according to existing plans.
The vast majority of clean-up sites are on property that is expected to remain under DOE or
U.S. Air Force ownership.

1.3.3 EM Completion

For cleanup sites located on DOE property, EM completion will coincide with the attainment of
performance standards through remedies approved by the administrative authority. The
NNSA/NSO EM intends for the final goal performance standards to meet the intent of the end
state, which represents EM completion.

Long-term performance monitoring and response actions to maintain the end state will be
integrated into the NNSA/NSO environmental management system consistent with the
requirements of DOE Order 450.1 (DOE, 2003a). The location, frequency, and duration of
monitoring will be established using systems engineering design principles, and a logical exit
strategy will be defined to ensure that resources are not wasted on unnecessary data collection
and reporting.

By 2022, risk reduction activities agreed to by NNSA/NSO EM and State regulators will have
occurred at all NNSA/NSO EM sites, and objectives achieved as follows:

e Closure of all 1,047 industrial sites on the NTS and NTTR.

e Establishment of a total transuranics corrective action level, radioactive contaminated
soils, and investigation and acceleration of soils clean-up activities on the NTTR.
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Complete characterization of radioactive contaminated soils on the NTS.

Shipment of legacy drums of TRU waste currently in storage at the NTS to WIPP for
disposal.

Evaluation and implementation of new technology for TRU waste with no path forward
for disposition (e.g., oversize boxes, classified materials in storage, and legacy
experiment spheres).

Transuranic waste facilities will have been decontaminated and transitioned to other uses.

Continued cost-effective capability to receive large quantities of LLW from generators
throughout the DOE Complex.

Receive State of Nevada approval of RCRA Part B Permit to receive MLLW from off-
site generators.

Activities remaining beyond 2022 include:

1.3.4

Closures and long-term stewardship obligations (such as monitoring) will be
implemented in accordance with regulatory requirements to ensure there is no risk to
workers, the public, and the environment as the result of disposed waste.

Data acquisition and modeling required for deep subsurface radiological contamination to
establish contaminant boundaries.

Develop long-term monitoring network for deep subsurface radiological contamination.

Long-Term Risk Management

Consistent with the Atomic Energy Act of 1954, as amended, DOE retains responsibility for
radioactive materials used in its programs. This includes responsibility for residual
environmental contamination as long as it poses a threat to human health and/or the environment.
At the NTS, EM sites that cannot be remediated to contaminant levels allowing unrestricted use
(either now or in the foreseeable future) will transition to the NNSA. As required by DOE

Order 450.1 “Environmental Protection Program,” NNSA will explicitly incorporate long-term
environmental stewardship activities into an integrated environmental management system
supported by NNSA/NSO (DOE, 2003a). These long-term stewardship activities will:

Allow continuous evaluation, research, and developments toward innovative solutions to
resolve long-term risks (i.e., uncertainties) while conventional remedies are implemented
to manage short-term risks.

Periodically reevaluate previous remediation decisions that do not meet long-term
environmental stewardship goals, even if they are currently protective.

Integrate public stakeholders in each decision phase.
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1.3.5 Public Involvement

In order to accomplish the goals, objectives, strategies, and milestones identified in the
NNSA/NSO EM Performance Management Plan (NNSA/NV, 2002), it is crucial that EM
continue positive, proactive relationships with state regulators and stakeholders. To ensure these
relationships remain proactive and positive, NNSA/NSO EM and future landlords as applicable
will continue to:

e Work closely with state regulators and stakeholders to ensure issues/concerns are
addressed and that the state and stakeholders are informed of NNSA/NSO EM activities.

e Conduct its activities safely, efficiently, and cost-effectively.
e Complete all regulatory-required milestones as planned.

e Meet regularly with state regulators and stakeholders to keep channels of communication
open.

e Fund state regulators and appropriate stakeholder involvement initiatives.

e Require federal and contractor staff to provide support of regulator and stakeholder
initiatives.
The laws, regulations, and DOE/State of Nevada agreements with specific requirements for
public interactions include the following:

e National Environmental Policy Act

e Resource Conservation and Recovery Act

e Federal Facility Compliance Act

e Federal Facility Agreement and Consent Order (FFACO, 1996)

The NNSA/NSO, the State of Nevada, and the DoD entered into the FFACO. The FFACO
addresses sites and facilities potentially contaminated by past DOE and DoD activities and
mandates effective investigations and corrective actions be established to protect public health,
and the environment. Within this agreement and consent order, there is a Public Involvement
Plan (Appendix V) that specifies the requirements relating to public awareness and participation
for NNSA/NSO EM activities. The Public Involvement Plan is a key resource to gain
information on public participation options that relate to NNSA/NSO environmental restoration
activities.
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The Public Involvement Plan serves two purposes: (1) it provides a broad public involvement
strategy for the EM Program, and (2) fulfills requirements contained in the FFACO. The major
goal of the NNSA/NSO EM public involvement program is to establish and maintain a two-way
exchange of information and ideas between the public and the NSO regarding environmental
management issues and priorities. The plan is a “working document” and will be reviewed and
revised periodically to reflect changing information and/or to incorporate new public
involvement opportunities that arise as the EM program evolves. Changes to the plan will be
communicated to the public and made available for review in the NNSA/NSO Public Reading
Facilities in Nevada.

In 1994, the DOE Nevada Operations Office (now NNSA/NSO) began conducting formal
community relations interviews to establish a dialogue with the public. The interviews helped
identify participants’ key concerns, attitudes, knowledge, and understanding of the EM Program
at NNSA/NSO. The addition of the CAB for NTS EM Programs and the periodic CAB meetings
provided additional opportunities for public input. This information was candid and helpful,
setting in motion a number of programs that would appeal to diverse audiences with different
informational needs and interests.

Information regarding NNSA/NSO EM activities is provided to the public through a variety of
sources including:

e The EM mailing list

Comprehensive list maintained by NNSA/NSO

Over 2,000 names and addresses of individuals and organizations
Receive meeting notices and information

Additional CAB mailing list for meetings and events

e The EM Internet sites provided by DOE

- http://www.nv.doe.gov/programs/envmgmt
- http://www.em.doe.gov/
- http://ndep.state.nv.us (under the Federal Facilities link)

e Fact sheets and other materials
— Available for most NNSA/NSO EM activities
e The EM Update

— Describes current EM activities, programs, and personnel
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- Provides CAB recommendations
- Provides a variety of other related information

New releases and public service announcement

- Communicates achievements and events
- Provides notices of workshops and meetings
- Provides items of particular interest

The NNSA/NSO Speakers Bureau

- Provides speakers to community, academic, civic, and professional groups
- Provided at the request of interested parties
- Includes both federal and contractor staff

Public outreach events

- Uses NNSA/NSO EM exhibits, displays, and provides written information
- Presented at annual events such as Earth Day, Science Bowl, etc.
- Visits to schools, libraries, conferences, and special events

Tours at the Nevada Test Site

- Conducted at the request of interested individuals and groups
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2.0 REGIONAL CONTEXT END STATE DESCRIPTION

This section is intended to place the NTS within its larger geographical context. The major
regional population centers and land surface features are shown in relation to the site.

2.1 Physical and Surface Interface

Maps 2.1b1 and 2.1b2 show the physical and surface characteristics of the region surrounding
the NTS. These maps emphasize the remote character of the NTS. The small towns of Indian
Springs and Tonopah are the nearest to the NTS and TTR, although federal lands provide a
buffer between them and the NTS. Las Vegas (65 mi southeast) is the nearest metropolitan area
in the region.

There are no expected physical surface changes during the timeframe when the EM’s mission
will be completed and the end state achieved.

2.2 Human and Ecological Land Use

Map 2.2b shows the human and ecological land-use characteristics of the region surrounding the
NTS. The largely undeveloped nature of the area surrounding the NTS is evident from these
maps, with most land under the control of the federal government. BLM and National Forest
Lands near the borders of NTS and NTTR allow for recreation and grazing; however, humans
and livestock are restricted from gaining long-term access by site security controls. No major
changes in land use are anticipated near the NTS in the timeframe under consideration.

2.3 Other Information

Map 2.3a shows the regional monitoring locations for the NTS and TTR. It is not possible to
show the end state for the monitoring sites until the closure reports are approved.
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3.0 SITE SPECIFIC END STATE DESCRIPTION

This section describes the site-specific physical and surface interface, human and ecological land
use, and compares the current land use to the planned end state. This section also contains
information regarding the legal ownership of the NTS and NTTR, adjacent lands, and the area
demographics.

3.1 Physical and Surface Interface

The NTS and NTTR terrain is typical of much of the Basin and Range physiographic province in
Nevada, Arizona,