N

("9 T T Q NR P NUREG-2157
iy

CUerh ol VLU A

United States Nuclear Regulatory Commission

Protecting People and the Environment

Waste Confidence Generic
Environmental Impact Statement

Draft Report for Comment

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001




AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically access
NUREG-series publications and other NRC records at
NRC’s Public Electronic Reading Room at
http://www.nrc.gov/reading-rm.html. Publicly released
records include, to name a few, NUREG-series
publications; Federal Register notices; applicant,
licensee, and vendor documents and correspondence;
NRC correspondence and internal memoranda; bulletins
and information notices; inspection and investigative
reports; licensee event reports; and Commission papers
and their attachments.

NRC publications in the NUREG series, NRC
regulations, and Title 10, “Energy,” in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1. The Superintendent of Documents

U.S. Government Printing Office

Mail Stop SSOP

Washington, DC 20402—-0001

Internet: bookstore.gpo.gov

Telephone: 202-512-1800

Fax: 202-512-2250
2. The National Technical Information Service

Springfield, VA 22161-0002

www.ntis.gov

1-800-553-6847 or, locally, 703-605-6000

A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:
Address: U.S. Nuclear Regulatory Commission
Office of Administration
Publications Branch
Washington, DC 20555-0001
E-mail: DISTRIBUTION.RESOURCE@NRC.GOV
Facsimile: 301-415-2289

Some publications in the NUREG series that are

posted at NRC’s Web site address
http://www.nrc.gov/reading-rm/doc-collections/nuregs
are updated periodically and may differ from the last
printed version. Although references to material found on
a Web site bear the date the material was accessed, the
material available on the date cited may subsequently be
removed from the site.

Non-NRC Reference Material

Documents available from public and special technical
libraries include all open literature items, such as books,
journal articles, transactions, Federal Register notices,
Federal and State legislation, and congressional reports.
Such documents as theses, dissertations, foreign reports
and translations, and non-NRC conference proceedings
may be purchased from their sponsoring organization.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory process are
maintained at—

The NRC Technical Library

Two White Flint North

11545 Rockville Pike

Rockville, MD 20852-2738

These standards are available in the library for reference
use by the public. Codes and standards are usually
copyrighted and may be purchased from the originating
organization or, if they are American National Standards,
from—

American National Standards Institute

11 West 42" Street

New York, NY 10036-8002

www.ansi.org

212-642-4900

Legally binding regulatory requirements are stated only
in laws; NRC regulations; licenses, including technical
specifications; or orders, not in NUREG-series
publications. The views expressed in contractor-
prepared publications in this series are not necessarily
those of the NRC.

The NUREG series comprises (1) technical and
administrative reports and books prepared by the staff
(NUREG-XXXX) or agency contractors (NUREG/CR-
XXXX), (2) proceedings of conferences (NUREG/CP—
XXXX), (3) reports resulting from international
agreements (NUREG/IA-XXXX), (4) brochures
(NUREG/BR-XXXX), and (5) compilations of legal
decisions and orders of the Commission and Atomic and
Safety Licensing Boards and of Directors’ decisions
under Section 2.206 of NRC'’s regulations (NUREG—
0750).

DISCLAIMER: This report was prepared as an account
of work sponsored by an agency of the U.S.
Government. Neither the U.S. Government nor any
agency thereof, nor any employee, makes any warranty,
expressed or implied, or assumes any legal liability or
responsibility for any third party’s use, or the results of
such use, of any information, apparatus, product, or
process disclosed in this publication, or represents that
its use by such third party would not infringe privately
owned rights.




#USNRC o

United States Nuclear Regulatory Commission

Protecting People and the Environment

Waste Confidence Generic
Environmental Impact Statement

Draft Report for Comment

Manuscript Completed: DATE 2013
Date Published: August 2013

Waste Confidence Directorate

Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001



OB OWN =

~

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

COMMENTS ON DRAFT REPORT

Any interested party may submit comments on this report for consideration by the NRC. Please
send comments by the end of the comment period specified in the Federal Register notice
announcing the availability of this report. There are many ways to submit comments on the
draft GEIS.

Submit comments online at www.regulations.gov using Docket ID No. NRC-2012-0246

E-mail comments to Rulemaking.Comments@nrc.gov, citing Docket ID No. NRC-2012-0246

Mail comments to Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff

Fax comments to Secretary
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301-415-1101, citing Docket ID No. NRC-2012-0246

Hand-deliver comments to 11555 Rockville Pike, Rockville, Maryland 20852, between
7:30 a.m. and 4:15 p.m. (Eastern Time) on Federal workdays; telephone 1-301-415-1677.

For any questions about the material in this report, please contact:

Sarah Lopas

Mail Stop: 3WFN-14C64

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Phone: 301-287-0675

E-mail: sarah.lopas@nrc.gov

Please be aware that any comments that you submit to the NRC will be considered a public
record and entered into the Agencywide Documents Access and Management System
(ADAMS). Do not provide information you would not want to be publicly available.
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Abstract

In 2010, the Commission published an updated Waste Confidence decision and rule that
included an Environmental Assessment and finding of no significant impact. In response to the
2010 update, several groups filed a lawsuit in the U.S. Court of Appeals for the District of
Columbia Circuit challenging the 2010 Rule on grounds primarily relating to aspects of the
National Environmental Policy Act of 1969, as amended, (NEPA) analysis in the Environmental
Assessment.

The objective of this draft Waste Confidence Generic Environmental Impact Statement (draft
GEIS) is to examine the potential environmental impacts that could occur as a result of the
continued storage of spent nuclear fuel (spent fuel) at at-reactor and away-from-reactor sites
until a repository is available. For the resource areas considered, this draft GEIS attempts to
establish generic impact determinations that would be applicable to a wide range of existing and
potential future spent fuel storage sites. While some site-specific information is used in
developing the generic impact determinations, the NRC does not intend for this draft GEIS to
replace the NEPA analysis associated with any individual site licensing action.

The draft GEIS is intended to improve the efficiency of the NRC’s licensing processes by

(1) providing an evaluation of the environmental impacts that may occur as a result of continuing
to store spent fuel at at-reactor or away-from-reactor sites until a repository is available,

(2) identifying the types and assessing the magnitude of environmental impacts where generic
findings can be established, and (3) providing the regulatory basis for the NRC’s proposed
amendments to regulations in Title 10 of the Code of Federal Regulations Part 51,
“‘Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions.” To accomplish these objectives, the draft GEIS makes maximum use of existing
environmental impact determinations, site-specific data, publicly available literature, and public
comments received during the scoping period for the draft GEIS.

The draft GEIS evaluates alternatives to the proposed action, including a no-action alternative
(site-specific licensing review), a GEIS-only option, and a policy statement. The proposed
action would have the same potential environmental impacts as any of the alternatives
evaluated. However, as shown in the quantitative analysis of costs, the cost for the proposed
action is less than the cost for any of the alternatives.
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Executive Summary

This summary describes the contents of the U.S. Nuclear Regulatory Commission’s (NRC’s)
draft Waste Confidence Generic Environmental Impact Statement (draft GEIS). It briefly
discusses the proposed action, alternatives to the proposed action, the environmental impacts
of the proposed action and alternatives (including the NRC's analysis of spent fuel pool leaks
and fires), and the major conclusions and the NRC'’s preliminary recommendation to the
Commission. The summary ends with next steps in the Waste Confidence rulemaking and how
the public can comment on the draft GEIS and proposed Waste Confidence rule.

ES.1

Historically, Waste Confidence has been the NRC’s generic
determination regarding the safety and environmental
impacts of storing spent nuclear fuel (spent fuel) beyond the
licensed life for operations of a nuclear power plant. The
Commission has incorporated the generic determination in
its regulations at Title 10 of the Code of Federal Regulations
(CFR) 51.23, which satisfied the NRC’s obligations under
the National Environmental Policy Act of 1969, as amended,

What is Waste Confidence?

Waste Confidence applies to the
storage of spent fuel after the end
of the licensed life for operations of
a nuclear reactor and before final
disposal in a permanent repository.
This timeframe is referred to as
“continued storage” throughout
this draft GEIS.

(NEPA) with respect to the continued storage of spent fuel
for commercial reactor licenses, license renewals, and spent fuel storage facility licenses and

license renewals.

ES.2 Why has the NRC Developed a Draft Generic
Environmental Impact Statement?

Since the Waste Confidence rule was
originally developed in 1984, the NRC has
periodically updated the rule, with the last
update completed in 2010. A number of
parties challenged the 2010 Waste
Confidence rule in court, and in June 2012,
the Court of Appeals for the District of
Columbia (D.C.) Circuit ruled that the

2010 Waste Confidence rulemaking did not
satisfy the NRC’s NEPA obligations. The
Court identified deficiencies in the

2010 Waste Confidence rule and supporting

August 2013

To comply with The National Environmental
Policy Act of 1969 (NEPA) Federal agencies:

e assess the environmental impacts of major
Federal actions

e consider the environmental impacts in making
decisions

e disclose the environmental impacts to the
public

The Waste Confidence rulemaking is a major
Federal action that requires a NEPA review.

XXi

Draft NUREG-2157



O O©WoO~NO O~ W N

-_—

11
12

13
14
15
16
17
18
19
20
21
22

23
24
25

26

27
28

29
30

31
32

decision related to the NRC’s environmental analysis of spent fuel pool fires and leaks, and the
environmental impacts should a repository not become available.

In response to the Court’s ruling, the Commission decided that the NRC would not issue any
final licenses that relied upon the Waste Confidence rule until the NRC addresses the
deficiencies identified by the Court (Commission Order CLI-12-16). The Commission also
directed the staff to develop an updated Waste Confidence decision and rule supported by an
environmental impact statement. The staff has prepared this draft GEIS to satisfy its NEPA
obligations regarding the impacts of continued storage of spent fuel. The draft GEIS provides a
regulatory basis for the proposed revision of the Waste Confidence rule. Chapter 1 of the draft
GEIS provides a more detailed discussion of the history of Waste Confidence rulemaking.

ES.3 What is the Proposed Action Being Addressed in this
Draft GEIS?

Why is the NRC evaluating Waste

The proposed action is to issue a rule, Confidence on a generic basis?

10 CFR 51.23, that generically addresses the
environmental impacts of continued spent fuel
storage by incorporating into rule the conclusions of
the final version of this draft GEIS. If the proposed
Rule is adopted, the site-specific NEPA analyses for

The NRC considers the continued storage
of spent fuel a generic activity that is similar
for all commercial nuclear power plants and
storage facilities. Therefore, a generic
analysis is an appropriate, effective, and

future commercial power reactor and spent fuel efficient method of evaluating the
storage facility licensing actions would not need to environmental impacts of continued
consider the environmental impacts of continued storage. Other examples of NRC generic
storage. environmental evaluations include the

License Renewal GEIS (NUREG-1437),

: the Decommissioning GEIS
ES.4 Whatis the Purpose and (NUREG-0586), and the In-Situ Leach

Need for the Proposed Uranium Milling Facilities GEIS
Action? (NUREG-1910).

The purpose and need for the proposed action are identified below:

1. to improve the efficiency of the NRC'’s licensing process by generically addressing the
environmental impacts of continued storage

2. to prepare a single document that reflects the NRC’s current understanding of these
environmental impacts

3. to address the deficiencies in the 2010 Waste Confidence rule identified by the U.S. Court of
Appeals for the D.C. Circuit
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ES.5 What is Covered in the Draft GEIS?

The draft GEIS analyzes the environmental impacts of continued storage of spent fuel. The
NRC has looked at the direct, indirect, and cumulative effects of continued storage for three
spent fuel storage timeframes—short-term, long-term, and indefinite. These timeframes are
defined below and are discussed in more detail in Section 1.8.2 of the draft GEIS. The
analyses contained in this draft GEIS provide a regulatory basis for the proposed revisions to
10 CFR 51.23.

ES.6 What is Not Covered in the Draft GEIS?

The NRC is evaluating the continued storage of commercial spent fuel in this draft GEIS. Thus,
certain topics are not addressed because they are not within the scope of this review. These
topics include:

¢ noncommercial spent fuel (e.g., defense waste)
o commercial high-level waste generated from reprocessing

Greater-than-Class-C waste

foreign spent fuel stored in the United States

nonpower reactor spent fuel (e.g., test and research reactors, including foreign generated
fuel stored in the United States)

need for nuclear power

e reprocessing of commercial spent fuel

ES.7 Are There Alternatives to the Waste Confidence
Rulemaking?

Alternatives to the proposed action, a revision to the Waste Confidence rule, are discussed in
Section 1.6 of the draft GEIS. The NRC looked at the following three alternatives to revising the
Waste Confidence rule:

1. The No-Action Alternative. The NRC would take no action to generically address the
environmental impacts of continued storage and, instead, would address the environmental
impacts of continued storage in individual, site-specific licensing reviews.

2. The GEIS-Only Alternative. The NRC would prepare a GEIS to analyze the environmental
impacts of continued storage that would then support site-specific licensing reviews. There
would be no Waste Confidence rule, so site-specific EISs or environmental assessments
would incorporate the GEIS by reference or adopt the conclusions in the GEIS.
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3. The Policy Statement Alternative. The Commission would issue a policy statement that
expresses the Commission's intent to either adopt or incorporate the environmental impacts
in the GEIS into site-specific NEPA actions or to prepare a site-specific evaluation for each
NRC licensing action.

The NRC determined that the environmental impacts of these three alternatives were essentially
the same because, in each alternative, the NRC would analyze the environmental impacts of
continued storage. The NRC’s preliminary conclusion is to revise 10 CFR 51.23 because of the
efficiencies that would be gained in reactor and spent fuel storage facility licensing reviews.
Revising the Waste Confidence rule minimizes expenditures on site-specific reviews, limits the
potential for lengthy project delays, and provides for the same level of environmental protection
as the other alternatives.

During the scoping period for the draft GEIS, the NRC
received many suggested alternatives to the Waste not a licensing action. It does not
Confidence rulemaking, including calls for halting NRC permit a nuclear power plant or any
licensing activities and shutting down operating reactors | other facility to operate or store spent

The Waste Confidence rulemaking is

or imposing new requirements on nuclear power plants, fuel. Every nuclear power plant or
such as storing spent fuel in special hardened onsite specifically licensed spent fuel storage
storage, reducing spent fuel pool density, and facility must undergo an environmental
accelerating the transfer of spent fuel from pools to dry review as part of its site-specific

casks. The NRC determined that halting NRC licensing | licénsing process.

and closing nuclear reactors would not meet the purpose

and need of the proposed rulemaking action. The NRC also determined that additional
requirements on spent fuel storage would not meet the purpose and need. Further, the draft
GEIS is a NEPA review and not a licensing action; therefore, this draft GEIS would not be the
appropriate activity in which to mandate new spent fuel storage requirements.

ES.8 Did the NRC Involve the Public or Governmental

Organizations?
At the end of the 70-day scoping period, the NRC

The NRC announced that it was summarized what it heard and responded to public
planning to develop an EIS and comments in its Scoping Summary Report, which can be
requested comments on the proposed accessed at
scope of the draft GEIS in a Federal http://pbadupws.nrc.gov/docs/ML1306/ML13060A128.pdf.
Register Notice that was published on A separate document at
October 25, 2012 (77 FR 65137). http://pbadupws.nrc.gov/docs/ML 1306/ML13060A130.pdf
Publication of this notice began a lists the comments the NRC received, organized by
70-day public comment period for category.

scoping. The NRC also issued press
releases, sent scoping letters to Tribal governments and State liaisons, and sent e-mails to
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approximately 1,050 stakeholders who had previously expressed interest in matters related to
high-level waste. The NRC conducted four public scoping meetings that were all accessible via
Internet and telephone, so people from all over the country could participate and give their
comments on the scope of the Waste Confidence draft GEIS. In November 2012, the NRC met
with representatives of the U.S. Environmental Protection Agency (EPA) to discuss the Waste
Confidence rulemaking. The NRC also held a government-to-government meeting with the
Prairie Island Indian Community in June 2013. Future meetings with these groups are also
planned. There are no formal cooperating agencies identified in the Waste Confidence
environmental review.

Section 1.7, Appendix A, and Appendix C of the draft GEIS discuss public and agency
involvement in the Waste Confidence environmental review. The Scoping Summary report also
provides information about the NRC’s scoping activities and what the NRC heard during the
scoping process.

ES.9 How did the NRC Evaluate the Continued Storage of
Spent Fuel in this Draft GEIS?

The NRC looked at potential environmental impacts of continued storage in three timeframes:
short-term storage, long-term storage, and indefinite storage (see Figure ES-1). The short-term
and long-term storage timeframes include an assumption that a permanent geologic repository
becomes available by the end of those timeframes. The indefinite storage timeframe assumes
that a repository never becomes available. For a detailed discussion of the three timeframes,
see Section 1.8.2 of the draft GEIS.

As discussed above and in the draft GEIS, the NRC has analyzed three timeframes that
represent various scenarios for the length of continued storage that will be needed before spent
fuel is sent to a repository. The first, most likely, timeframe is the short-term timeframe, which
analyzes 60 years of continued storage after the end of a reactor’s licensed life for operation.
The NRC acknowledges, however, that the short-term timeframe, although the most likely, is not
certain. Accordingly, the draft GEIS also analyzed two additional timeframes. The long-term
timeframe considers the environmental impacts of continued storage for a total of 160 years
after the end of a reactor’s licensed life for operation. Finally, although the NRC considers it
highly unlikely, the draft GEIS includes an analysis of an indefinite timeframe, which assumes
that a repository does not become available.
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Reactor
Licensed

<40 years of reactor operation on original license
+Up to 40 years of additional renewed license (up to 2 license renewals)
«Impacts evaluated within cumulative impacts analysis (See Chapter 6).

Life

- Timeframe is 60 years beyond licensed life for reactor operations

Short-Term | *Assumes a repository becomes available by the end of this timeframe.
Storage y
~
- Timeframe is for 100 years beyond the short-term storage timeframe
Long-Term | *Assumes a repository becomes available by end of this timeframe.
Storage Y,
~
«Assumes no repository becomes available
Indefini «Indefinite storage and handling of spent fuel.
ndefinite
Storage J

Figure ES-1. Three Storage Timeframes Addressed in the Waste Confidence Draft GEIS
(Short-Term, Long-Term, and Indefinite Storage) and the Major Assumptions for

Each Timeframe

To guide its analysis, the NRC also relied upon certain
assumptions regarding the storage of spent fuel. A
detailed discussion of these assumptions is contained
in Section 1.8.3 of the draft GEIS. Some of these
assumptions are listed below:

Draft NUREG-2157

Institutional controls would be in place.

Spent fuel canisters and casks would be replaced
approximately once every 100 years.

Independent spent fuel storage installation (ISFSI)
and dry transfer system (DTS) facilities would also
be replaced approximately once every 100 years.

A DTS would be built at each ISFSI location for
fuel repackaging.

All spent fuel would be moved from spent fuel
pools to dry storage by the end of the short-term
storage timeframe (60 years).

An ISFSI (independent spent fuel
storage installation) is a facility designed
and constructed for the interim storage of
spent fuel. Typically, spent fuel is stored
in dry cask storage systems. In
accordance with NRC requirements, dry
cask storage shields people and the
environment from radiation and keeps the
spent fuel inside dry and nonreactive.

A dry transfer system would be built at
ISFSI sites (at-reactor or away-from-
reactor) in the long-term storage
timeframe. A DTS would enable retrieval
of spent fuel for inspection or repackaging
without the need to return the spent fuel to
a spent fuel pool.

The analyses in the draft GEIS are based on current technology and regulations.
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The NRC used previous environmental evaluations and technical reports to help inform the
impact determinations in this draft GEIS. Chapter 1 of the draft GEIS includes a list of NEPA
documents used in the development of the draft GEIS, and the end of each chapter includes a
complete list of references. References are publicly available, and most are available in the
NRC’s Agencywide Documents Access and Management System (ADAMS).

The ADAMS electronic public reading room is available at http://www.nrc.gov/reading-
rm/adams.html. If you encounter issues accessing ADAMS, call the NRC at 1-800-397-4209 or

301-415-4737, or send an e-mail to pdr.resource@nrc.gov.

ES.10 What Facilities and Activities are Addressed in the

Draft GEIS?

Chapter 2 of the draft GEIS describes typical facility
characteristics and activities that the NRC used to assess
the environmental impacts of continued storage of spent
fuel. The draft GEIS looked at spent fuel storage at single-
and multiple-reactor nuclear power plant sites, in spent fuel
pools, at-reactor ISFSIs, and away-from-reactor ISFSIs. In
addition to existing reactor designs and conventional spent
fuel, the NRC also considered reactor and fuel technologies
such as mixed oxide fuel (MOX) and small modular
reactors.

Section 2.2 of the draft GEIS describes the activities related
to the storage of spent fuel that are expected to occur
during the three storage timeframes (short-term, long-term,
and indefinite):

e The short-term storage timeframe (60 years beyond the
licensed life for operation of the reactor) includes routine
maintenance and monitoring of the spent fuel pool and

MOX (mixed oxide fuel) is a type
of nuclear reactor fuel that contains
plutonium oxide mixed with either
natural or depleted uranium oxide,
in ceramic pellet form. This fuel
differs from conventional nuclear
fuel, which is made of pure uranium
oxide.

Small Modular Reactors are
nuclear power plants smaller in size
(e.g., 300 MW(e)) than current
generation baseload plants

(1,000 MW(e) or higher). These
compactly designed reactors are
factory-fabricated and can be
transported by truck or rail to a
nuclear power site.

ISFSI and transferring spent fuel from pools to dry cask storage. Because decommissioning
is normally completed within 60 years after a reactor shuts down, the NRC assumes that all
spent fuel will be moved from spent fuel pools to dry cask storage by the end of the short-
term storage timeframe. For an away-from-reactor ISFSI, this timeframe includes
construction and operation, including routine maintenance and monitoring, at the facility.

¢ The long-term storage timeframe (100 years beyond the initial 60-year (short-term) storage
timeframe) includes activities such as continued facility maintenance, construction and
operation of a DTS, and replacement of ISFSI and DTS facilities, including casks.

August 2013 XXVii
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¢ Indefinite storage (i.e., no repository is available) assumes that the activities associated with
long-term storage continue indefinitely, with ISFSI and DTSs facilities being replaced at
least once every 100 years.

The NRC also looked at ongoing regulatory activities that could affect the continued storage of
spent fuel, including regulatory changes resulting from lessons learned from the September 11,
2001, terrorist attacks and the March 11, 2011, earthquake and tsunami in Japan. Appendix B
of the draft GEIS discusses a number of ongoing regulatory program reviews that ensure the
safety and security of spent fuel storage and transportation.

ES.11 How did the NRC Describe Environmental Impacts?

NRC used terms in other NEPA documents, such as those for license renewal or new reactors,
for defining the standard of significance for assessing environmental issues.

SMALL—Environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource.

MODERATE—Environmental effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.

LARGE—Environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

For risk-based determinations (such as in the NRC'’s

; NRC's concept of risk combines the
analyses of severe accidents such as spent fuel pool

probability of an accident with the

fires), the probability of occurrence as well as the consequences of that accident. In other
potential consequences have been factored into the words, the NRC examines the following
determination of significance. questions:

e What can go wrong?
e How likely is it?
e What would be the consequences?

For some resource areas, the impact determination
language is specific to the authorizing regulation (e.g.,
“not likely to adversely impact” for endangered

species). More information can be found at

http://www.nrc.gov/about-
nrc/regulatory/risk-informed.html.
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ES.12 What Environmental Resource Areas did the NRC
Consider?

Chapter 3 of the draft GEIS discusses the environment that exists at and around the facilities
where spent fuel is stored in spent fuel pools and at-reactor ISFSIs. The description of
resources in Chapter 3 provides information that is incorporated into the analyses of
environmental impacts of continued storage in Chapter 4 (at-reactor impacts) and Chapter 6
(cumulative impacts). The License Renewal GEIS (NUREG-1437, Volumes 1 and 2, Revision
1) was the primary source of information in Chapter 3. The NRC also referenced information
from site-specific environmental reviews, such as those for initial and renewal ISFSI licenses,
the renewal of operating licenses, and operating licenses for new reactors.

The affected resource areas and attributes discussed in the draft GEIS are listed in Table ES-1.

Table ES-1. Affected Resource Areas for At-Reactor Spent Fuel Storage

Affected
Resource Area Attributes
Land Use Site areas and land requirements for operating nuclear power plants; land

Socioeconomics

Environmental
Justice

Climate and Air
Quality

Geology and Soils

Water Resources

Ecological
Resources

Historic and Cultural
Resources

Noise
Aesthetics

requirements for at-reactor ISFSIs; general land characteristics and coverage;
land use in the vicinity of nuclear power plants; locations of nuclear power plants

Regional social, economic, and demographic conditions around nuclear power
plant sites, including employment, taxes, public services, housing demand, and
traffic

Human health and environmental effects; the presence of minority and low-
income populations; subsistence consumption of fish and wildlife.

Local and regional climate and air quality, including criteria pollutants and
greenhouse gases

The physical setting of nuclear power plants and associated geologic strata and
soils; different physiographic provinces in the United States.

Surface-water and groundwater use and quality; existing radioactive leaks at
nuclear power plants and tritium contamination of groundwater

Terrestrial and aquatic resources, including varied habitat such as wetlands and
floodplains, wildlife, aquatic organisms, and threatened, endangered, and
protected species and habitat.

Description of historic and cultural resources that could occur at nuclear power
plant sites; compliance with Section 106 of the National Historical Preservation
Act of 1966

Ambient noise levels around existing spent fuel storage sites.

The existing scenic quality of spent fuel storage sites, including viewsheds with
water bodies, topographic features, other visual landscape characteristics

August 2013
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Table ES-1.

Affected Resource Areas for At-Reactor Spent Fuel Storage (cont’d)

Affected
Resource Area Attributes

Waste Wastes generated by continued storage of spent fuel, including low-level

Management radioactive waste, hazardous waste, mixed waste, nonradioactive/nonhazardous
waste; pollution prevention; and waste minimization

Transportation Transportation characteristics of reactor sites; workers involved in transportation
activities; local, regional, and national transportation networks; populations that use
them.

Public and NRC requirements for radiological protection of the public and workers from the

Occupational continued storage of spent fuel; public radiation doses from natural and artificial

Health sources; regulatory framework for occupational hazards.

The affected environment and potential impacts of continued storage at an away-from-reactor
ISFSI are discussed in Chapter 5 (away-from-reactor impacts). The analysis of away-from-
reactor spent fuel storage in Chapter 5 is based, in general, on the description of the affected
environment provided in Chapter 3. However, some aspects of those discussions would not be

applicable, or would

not be applicable in the same way, for an away-from-reactor ISFSI. The

affected resource areas and attributes discussed in Chapter 5 of the draft GEIS are listed in

Table ES-2.
Table ES-2. Affected Resource Areas for Away-From-Reactor Spent Fuel Storage
Affected
Resource Area Attributes
Land Use Site areas and land requirements for an away-from-reactor ISFSI to store

Socioeconomics

Environmental
Justice

Climate and Air

Quality
Geology and Soils

Water Resources

40,000 MTU; general land characteristics and coverage

Regional social, economic, and demographic conditions around locations
meeting the siting evaluation factors of 10 CFR Part 72, Subpart E, including
employment, taxes, public services, housing demand, and traffic

The potential presence of minority and low-income populations; subsistence
consumption of fish and wildlife around locations meeting the siting evaluation
factors of 10 CFR Part 72, Subpart E.

Local and regional climate and air quality, including criteria pollutants and
greenhouse gases

The physical setting of locations meeting the siting evaluation factors of
10 CFR Part 72, Subpart E and associated geologic strata and soils; the different
physiographic provinces in the United States

Surface-water and groundwater use and quality around locations meeting the
siting evaluation factors of 10 CFR Part 72, Subpart E

Draft NUREG-2157
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Table ES-2. Affected Resource Areas for Away-From-Reactor Spent Fuel Storage (cont'd)

Affected
Resource Area

Attributes

Ecological Resources

Historic and Cultural
Resources

Noise

Aesthetics

Waste Management

Transportation

Public and
Occupational Health

Terrestrial and aquatic resources, including varied habitat such as wetlands and
floodplains, wildlife, aquatic organisms, and threatened, endangered, and
protected species and habitat

A description of historic and cultural resources, including traditional cultural
properties; compliance with the National Historical Preservation Act of 1966,
Section 106; results of a historic and cultural resources survey for the Private
Fuel Storage, LLC, application for an away-from-reactor ISFSI

Ambient noise levels around general construction sites and as discussed in the
Private Fuel Storage, LLC, application for an away-from-reactor ISFSI

The existing scenic quality of locations meeting the siting evaluation factors of
10 CFR Part 72, Subpart E, including viewsheds with water bodies, topographic
features, or other visual landscape characteristics

Wastes generated by continued storage of spent fuel, including low-level
radioactive waste, hazardous waste, mixed waste, nonradioactive/nonhazardous
waste; pollution prevention and waste minimization

Transportation characteristics of locations meeting the siting evaluation factors of
10 CFR Part 72, Subpart E; workers involved in transportation activities; local,
regional, and national transportation networks and populations that use them

NRC requirements for radiological protection of the public and workers from the
continued storage of spent fuel; public radiation doses from natural and artificial
sources; the regulatory framework for occupational hazards.

ES.13 What are the Environmental Effects of Continued
Storage?

Chapter 4 of the draft GEIS addresses potential environmental impacts of at-reactor continued
storage in spent fuel pools and at-reactor ISFSIs. Chapter 5 addresses impacts at away-from-
reactor ISFSIs. As applicable for each resource area, impact determinations were made for
each of the three spent fuel storage timeframes: short-term, long-term, and indefinite. The
following pages provide a short synopsis of impacts, followed by summary tables (Tables ES-3
and ES-4). At-reactor impacts of continued storage are addressed first, followed by away-from-

reactor impacts.
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ES.13.1 Environmental Impacts of At-Reactor Spent Fuel Storage
ES.13.1.1 Land Use

Short-Term Storage. Impacts would be SMALL. Sixty years of continued at-reactor storage in a
spent fuel pool or ISFSI would not require disturbance of any new land or result in operational or
maintenance activities that would change land use.

Long-Term Storage. Impacts would be SMALL. Long-term storage at an at-reactor ISFSI
would not result in operational or maintenance activities that would change land-use conditions.
Construction of a DTS and replacement of an ISFSI and a DTS after 100 years would impact a
small fraction of the land committed for a nuclear power plant.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to long-term impacts—
a small fraction of land would be impacted and land-use conditions would not change. Older
ISFSIs and DTS facilities would be demolished, and that land would be reclaimed or reused as
part of the cyclic replacements.

ES.13.1.2 Socioeconomics

Short-Term Storage. Impacts would be SMALL. A small number of workers would be required
to maintain and monitor spent fuel pools and an at-reactor ISFSI, tax payments to local
jurisdictions would continue, and there would be no increased demand for housing and public
services.

Long-Term Storage. Impacts would be SMALL. The construction of a DTS would take about
1 to 2 years and the size of the construction and ISFSI replacement and operations workforce
would be small. Tax payments would continue and would remain relatively constant at post-
operations levels. Additionally, there would be no increased demand for housing and public
services.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those described for
long-term storage. The workforce required for monitoring and replacement of DTS facilities and
ISFSIs would be small. Property tax revenue would continue as long as spent fuel remains
onsite.

ES.13.1.3 Environmental Justice

Short-Term Storage. Continued maintenance and monitoring of spent fuel pools and at-reactor
ISFSIs would have minimal human health and environmental effects on minority and low-

income populations. As previously discussed for other resource areas, the overall contributory
human health and environmental effects from continued short-term spent fuel storage would be

Draft NUREG-2157 XXXil August 2013
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limited in scope and SMALL for all populations. Therefore, minority and low-income populations
are not expected to experience disproportionately high and adverse human health and
environmental effects from the continued short-term storage of spent fuel.

Long-Term Storage. The continued maintenance and monitoring of spent fuel in at-reactor
ISFSIs would have minimal human health and environmental effects on minority and low-
income populations near these storage facilities. As previously discussed for other resource
areas, the overall contributory human health and environmental effects from continued long-
term spent fuel storage would be limited in scope and SMALL for all populations, except for
historic and cultural resources where impacts could be SMALL, MODERATE, or LARGE. The
magnitude of adverse effect on historic properties and impact on historic and cultural resources
largely depend site-specific conditions. Measures such as implementation of historic and
cultural resource plans and procedures, agreements, and license conditions can be used to
avoid, minimize, or mitigate adverse effects. Therefore, minority and low-income populations
are not expected to experience disproportionately high and adverse human health and
environmental effects from the continued long-term storage of spent fuel.

Indefinite Storage. The indefinite maintenance and monitoring of spent fuel in at-reactor ISFSIs
would have minimal human health and environmental effects on minority and low-income
populations near these storage facilities. As previously discussed for the other resource areas,
the overall contributory human health and environmental effects from the indefinite storage of
spent fuel storage would be limited in scope and SMALL for all populations, except for historic
and cultural resources where impacts could be SMALL, MODERATE, or LARGE. If
replacement activities occur in previously disturbed areas, then impacts to historic and cultural
resources would be SMALL. Therefore, historic properties would not be adversely affected. If
construction activities occur in previously undisturbed areas or avoidance is not possible, then
there could be adverse effects to historic properties, and impacts to historic and cultural
resources could be SMALL, MODERATE, or LARGE depending on site-specific factors.
Minority and low-income populations are not expected to experience disproportionately high and
adverse human health and environmental effects from the indefinite storage of spent fuel.

ES.13.1.4 Air Quality

Short-Term Storage. Impacts would be SMALL. Air emission impacts from spent fuel storage
activities from spent fuel pools and ISFSI during short-term storage would be substantially
smaller than air emissions during power generation. Heat released to the atmosphere from the
dry casks would not be different than temperature changes that occur naturally.

Long-Term Storage. Impacts would be SMALL. Construction of a DTS, ongoing operation and
maintenance of the storage facilities, and replacement of an ISFSI and DTS after 100 years
would result in minor and temporary air emissions. Heat released to the atmosphere from the
dry casks would decrease throughout this period as decay heat diminishes.

August 2013 XXXili Draft NUREG-2157
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Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage ISFSI and DTS operation and replacement activities would result in minor and
temporary air emissions. Heat released to the atmosphere from the dry casks would decrease
as the spent fuel cools over time.

ES.13.1.5 Climate Change

Greenhouse gases are gases that trap

Short-Term Storage. Impacts would be SMALL. The heat in the atmosphere. The most
annual level of greenhouse gases generated during common greenhouse gases are carbon
continued storage is a small percentage of the annual dioxide, methane, nitrous oxide, and

levels generated in the United States. ﬂuorlpated gases. Grleenhouse gases
contribute to global climate change.

Long-Term Storage. Impacts would be SMALL.
Impacts would be similar to short-term impacts, and greenhouse gas emissions would be a
small fraction of the overall level in the United States.

Indefinite Storage. Impacts would be SMALL. Greenhouse gas emissions would continue to
be similar to long-term impacts; they would be a small fraction of the overall level in the
United States.

ES.13.1.6 Geology and Soils

Short-Term Storage. Impacts would be SMALL. Continued spent fuel pool operation is not
expected to increase impacts to soil and geology. Impacts to soil from small spills and leaks
during operation and maintenance of ISFSIs would be minor because of monitoring and
environmental protection regulations. No new land would be disturbed for continued operation
of spent fuel pools and ISFSis.

Long-Term Storage. Impacts would be SMALL. Construction, operation, and replacement of
the DTS and ISFSI would have minimal impacts to soils on the small fraction of land committed
for the facilities, including soil compaction, soil erosion, and potential leaks of oils, greases, and
other construction materials. Ongoing operation and maintenance of ISFSIs and DTSs would
not be expected to have any additional impacts above those associated with construction. No
impacts to geology would be expected.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage. Replacement of ISFSIs and DTS facilities would occur on previously disturbed land
and would minimize impacts to soils and geology.
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ES.13.1.7 Surface-Water Quality and Use

Short-Term Storage. Impacts would be SMALL. Although unlikely, groundwater contamination
could affect surface-water quality (see discussion in Appendix E of the draft GEIS). Potential
impacts to surface-water quality and consumptive use from the continued operation of spent fuel
pools and ISFSIs would be less than for normal plant operations.

Long-Term Storage. Impacts would be SMALL. Potential consumptive-use and surface-water
quality impacts from construction and operation of a DTS would be minor, and replacement of
the DTS and ISFSI would be less intense than assumed for initial construction of these facilities.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage. Replacement of ISFSIs and DTS facilities once every 100 years would result in
temporary and minimal impacts to surface-water quality and use.

ES.13.1.8 Groundwater Quality and Use

Short-Term Storage. Impacts would be SMALL. Groundwater use would be significantly less
than that used during reactor operations. Continued storage of spent fuel could result in
nonradiological and radiological impacts to groundwater quality, including tritium contamination.
Appendix E of the draft GEIS contains additional supporting analysis of the environmental
impacts from spent fuel pool leaks. The analysis concludes that (1) there is a low probability of
a leak of sufficient quantity and duration to affect offsite locations and (2) site hydrologic
characteristics and monitoring programs ensure that impacts from spent fuel pool leaks would
be unlikely. Impacts to groundwater from continued storage in ISFSIs would be minimal
because ISFSI storage requires minimal water and produces minimal, localized, and easy-to-
remediate liquid effluents on or near ground surface.

Long-Term Storage. Impacts would be SMALL. Construction of a DTS would require minimal
groundwater use. With regard to storage facility-replacement activities, groundwater
consumptive use and quality impacts would be similar to those for initial construction of the
facilities, and would be minor and temporary.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage. Once every 100 years, groundwater would be required for demolishing and replacing
the ISFSI and DTS facilities. Consumptive use of groundwater and water-quality impacts would
be minor and temporary.

ES.13.1.9 Terrestrial Resources

Short-Term Storage. Impacts would be SMALL. Impacts associated with the operation of spent
fuel pools would likely be bounded by the impacts analyzed in the License Renewal GEIS for
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those issues that were addressed generically in the License Renewal GEIS. For the issue of
water-use conflicts with terrestrial resources at plants with cooling ponds or cooling towers using
makeup water from a river, the NRC determined that the impacts from operating the spent fuel
pool during the short-term storage timeframe would be minimal, because the water withdrawal
requirements for spent fuel pool cooling are considerably lower than those for a power reactor.
Impacts associated with operating an at-reactor ISFSI would be minimal and similar to those
described in example Environmental Assessments reviewed for the GEIS.

Long-Term Storage. Impacts would be SMALL. Construction, repackaging, and replacement
activities for the ISFSI and DTS would have minimal impacts on terrestrial resources. Based on
a review of example Environmental Assessments, normal operations and replacement of DTS
and ISFSI facilities would not generate significant noise, would not significantly affect the area
available for terrestrial wildlife, and would not adversely impact terrestrial environments or their
associated plant and animal species.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to long-term storage
impacts. Replacement of the ISFSI and DTS facilities would likely occur on land near the
existing facilities and could be sited on previously disturbed ground and away from terrestrial
species and habitat.

ES.13.1.10 Aquatic Ecology

Short-Term Storage. Impacts would be SMALL. Impacts associated with the operation of spent
fuel pools would likely be minimal and bounded by the impacts analyzed in the License Renewal
GEIS because of the lower withdrawal rates, lower discharge rates, and smaller thermal plume
for a spent fuel pool compared to an operating reactor with closed-cycle cooling. Impacts from
operation of onsite ISFSIs would be minimal because ISFSIs do not require water for cooling,
and ground-disturbing activities would have minimal impacts on aquatic ecology.

Long-Term Storage. Impacts would be SMALL. Construction, repackaging, and replacement
activities for the ISFSI and DTS would have minimal impacts on aquatic resources. The ISFSI
and DTS would not require water for cooling, would produce minimal gaseous or liquid effluents,
and would have minimal impacts on aquatic resources.

Indefinite Storage. Impacts would be SMALL. Activities and impacts to aquatic resources
would be similar those described for long-term storage, although complete repackaging would
occur once every 100 years. Replacement of ISFSI and DTS facilities would occur on land near
existing facilities and could likely be sited on previously disturbed ground and away from
sensitive aquatic features.
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ES.13.1.11  Special Status Species and Habitat

Short-Term Storage. The Endangered Species Act
(ESA) has several requirements that would help ensure
protection of listed species and critical habitat beyond
the licensed term of the reactor during short-term
storage. In complying with the ESA, the NRC would
evaluate the impacts from spent fuel pool construction,
operations, and decommissioning in a site-specific
review before the spent fuel pool is initially constructed
and operated. ESA protection would continue during
the short-term storage timeframe. NRC would be
required to reinitiate consultation with the U.S. Fish and
Wildlife Service (FWS) or the National Marine Fisheries
Service (NMFS) if the cooling system parameters
change, if a “take” occurs for a species not included in

Endangered Species Act, Section 7,
called "Interagency Cooperation," is the
mechanism by which Federal agencies
ensure that the actions they take,
including those they fund or authorize,
do not jeopardize the existence of any
listed species. Under Section 7, the
NRC must consult with the U.S. Fish and
Wildlife Service or National Marine
Fisheries Service when any action NRC
carries out, funds, or authorizes (such as
through a permit) may affect a listed
endangered or threatened species.

an incidental take permit, or if a new species is listed under the ESA. In addition, the NRC
would either need to continue to require the licensee to abide by the conditions described in the

Biological Opinion or reinitiate consultation.

With regard to dry cask storage of spent fuel, given the small size and ability to site ISFSI

facilities away from sensitive ecological resources, the NRC concludes that continued storage of
spent fuel in at-reactor ISFSiIs is not likely to adversely affect listed species or critical habitat. In
the unlikely situation that ISFSIs could affect listed species or critical habitat, the NRC would be

required to initiate consultation with the NMFS or the FWS.

Long-Term Storage. In addition to routine maintenance and monitoring of ISFSIs, impacts from
the construction of a DTS and replacement of the DTS and ISFSIs on special status species
and habitat would be minimal because of the small size of the ISFSI and DTS facilities and
because no water is required for cooling. NRC assumes that the ISFSI and DTS facilities could
be sited to avoid listed species and critical habitat because of the small size of the construction
footprint and sufficient amount of previously disturbed areas on most nuclear power plant sites.
Therefore, the NRC concludes that construction of a DTS and replacement of the DTS and
ISFSI that would occur during the long-term storage timeframe are not likely to adversely affect
listed species or critical habitat, or essential fish habitat. In the unlikely situation that the ISFSI
could affect listed species or critical habitat, the NRC would be required to initiate Section 7
ESA consultation with the NMFS or FWS for listed species or critical habitat, and consult with
the NMFS for essential fish habitat.

Indefinite Storage. Impacts from indefinite storage on special status species and habitat would
be minimal. The same consultation and any associated mitigation requirements described for
the short-term storage timeframe would apply to the construction of the DTS and replacement of
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the DTS and ISFSI facilities during indefinite storage. NRC concludes that the replacement of
the DTS and ISFSI that would occur during the indefinite storage timeframe is not likely to
adversely affect listed species or critical habitat, or essential fish habitat. In the unlikely
situation that the ISFSI could affect listed species or critical habitat, NRC would be required to
initiate Section 7 ESA consultation with NMFS or FWS (for listed species or critical habitat), and
consult NMFS (for essential fish habitat).

ES.13.1.12 Historic and Cultural Resources

Short-Term Storage. Impacts would be SMALL. Because no ground-disturbing activities are
anticipated during the short-term storage timeframe, impacts associated with continued
operations and maintenance would be SMALL. Therefore, there would be no impacts on
historic and cultural resources.

Long-Term Storage. Impacts could be SMALL, MODERATE, or LARGE. Impacts from
continued operations and routine maintenance during the long-term storage timeframe would be
similar to those described in the short-term storage timeframe. The impacts would be SMALL
because no ground-disturbing activities would occur. NRC authorization to construct and
operate a DTS and replace an at-reactor ISFSI and DTS would constitute Federal actions under
NEPA and would be undertakings under the National Historic Preservation Act of 1966 (NHPA).
In accordance with 36 CFR Part 800, a site-specific Section 106 review would be conducted for
each undertaking to determine whether historic properties are present in the area of potential
effect, and if so, whether these actions would result in any adverse effects upon these
properties. Impacts to historic and cultural resources would vary depending on what resources
are present. Resolution of adverse effects, if any, should be concluded prior to the closure of
the Section 106 process. Therefore, the potential impacts to historic and cultural resources
could be SMALL, MODERATE, or LARGE depending on site-specific factors.

Indefinite Storage. Impacts could be SMALL, MODERATE, or LARGE. If replacement activities
occur in previously disturbed areas (i.e., in areas that have previously experienced construction
impacts) then impacts to historic and cultural resources would be SMALL. Therefore, historic
properties would not be adversely affected. If construction activities occur in previously
undisturbed areas or avoidance is not possible, then there could be adverse effects to historic
properties, and impacts to historic and cultural resources could be SMALL, MODERATE, or
LARGE depending on site-specific factors.

ES.13.1.13 Noise

Short-Term Storage. Impacts would be SMALL. Spent fuel pool and dry cask storage noise
levels, noise duration, and distance between noise sources and receptors would generally not
be expected to produce noise impacts noticeable to the surrounding community.
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Long-Term Storage. Impacts would be SMALL. Construction of the DTS and replacement of
the DTS and ISFSI, although temporary and representing a small portion of the overall time
period for spent fuel storage, would generate noise levels that exceed EPA-recommended noise
levels. Noise from dry cask storage operations would be infrequent and at lower levels than for
construction or replacement activities. Generally, for spent fuel storage, the noise levels, noise
duration, and distance between the noise sources and receptors would not be expected to
produce noise impacts noticeable to the surrounding community.

Indefinite Storage. Impacts would be SMALL. Spent fuel casks resting on concrete pads are
essentially a passive activity that does not generate noise. The most noise would be generated
by construction equipment associated with the replacement of the ISFSI and DTS facilities, and
impacts would be similar to those during the long-term storage timeframe.

ES.13.1.14  Aesthetics

Short-Term Storage. Impacts would be SMALL. No changes to the visual profile are likely to
occur as a result of the continued operation and maintenance of the existing spent fuel pool and
at-reactor ISFSI.

Long-Term Storage. Impacts would be SMALL. Periodic construction, replacement, and
operation activities would not significantly alter the landscape of an ISFSI.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to long-term storage
and would not significantly alter the landscape of an ISFSI.

ES.13.1.15 Waste Management

Short-Term Storage. Impacts would be SMALL.
Continued at-reactor storage of spent fuel would
generate much less low-level, mixed, and

Low-level waste is a general term for a
wide range of items that have become
contaminated with radioactive material or

nonradioactive waste than an operating facility, and
licensees would continue to implement Federal and
State regulations and requirements regarding proper
management and disposal of wastes.

Long-Term Storage. Impacts would be SMALL.
The replacement of the ISFSI, repackaging of spent
fuel canisters, and construction, operation, and
replacement of the DTS is not expected to
significantly increase the low-level waste (LLW)

have become radioactive through exposure
to neutron radiation. The radioactivity in
these wastes can range from just above
natural background levels to much higher
levels, such as seen in parts from inside the
reactor vessel in a nuclear power reactor.

Mixed waste contains two components:
low-level radioactive waste and hazardous
waste, as defined in EPA regulations.

disposal capacity needed for reactor decommissioning, and LLW would continue to be managed
according to Federal regulations. The quantity of mixed waste generated from long-term
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storage would be a small fraction of that generated during the licensed life of the reactor.
Although large amounts of nonradioactive waste would be generated by replacement of dry
cask storage facilities, it would still be less than the waste generated during decommissioning
and would not likely have a noticeable impact on local or regional landfill capacity and
operations.

Indefinite Storage. Impacts would be SMALL to MODERATE. Itis expected that sufficient LLW
disposal capacity would be made available when needed. A relatively small quantity of mixed
waste would be generated from indefinite storage and proper management and disposal
regulations would be followed. The amount of nonradioactive waste that would be generated
and impacts to nonradioactive waste landfill capacity is difficult to accurately estimate over an
indefinite storage timeframe.

ES.13.1.16 Transportation

Short-Term Storage. Impacts would be SMALL. A low volume of traffic and shipping activities
is expected with the continued storage of spent fuel in spent fuel pools and at-reactor ISFSIs.

Long-Term Storage. Impacts would be SMALL. There would be small workforce requirements
for continued storage and aging management activities (relative to the power plant workforce)
and a low frequency of supply shipments and shipments of LLW from DTS activities, continued
dry cask storage operations, and ISFSI and DTS replacement activities.

Indefinite Storage. Impacts would be SMALL. There would be no significant changes to the
annual magnitude of traffic or waste shipments that were identified for long-term storage.

ES.13.1.17 Public and Occupational Health

Short-Term Storage. Impacts would be SMALL. Annual
public and occupational doses would be maintained
below the annual dose limits established by 10 CFR

ALARA is an acronym for "as low as
(is) reasonably achievable," which
means making every reasonable effort

Part 72 f0r the publIC and 10 CFR Part 20 fOI' to maintain exposures to |On|z|ng
occupational personnel. Licensed facilities would also radiation as far below the dose limits
be required by the above regulations to maintain an as practical.

as-low-as-reasonably-achievable (ALARA) program,
which would likely reduce the doses even further.
Appendix E of the draft GEIS provides additional information to support the environmental
impact determination with respect to leaks from spent fuel pools on public health. Public health
regulatory limits could be exceeded in the very unlikely event a spent fuel pool leak remained
undetected for long periods of time. Preventive maintenance activities would be conducted in
accordance with Occupational Safety and Health Agency requirements and risks to
occupational health and safety would be infrequent and minor.
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Long-Term Storage. Impacts would be SMALL. Public

and occupational doses would be maintained well below | 10 CFR Part 20 contains the NRC's
the dose limits established by 10 CFR Part 72 for the radiation protection regulations.
public and 10 CFR Part 20 for occupational personnel. 10 CFR Part 72 contains the NRC'’s
Licensed facilities would also be required by these regulations for licensing storage
regulations to maintain an ALARA program to ensure facilities for spent fuel and other
radiation doses are maintained as low as is reasonably radioaciive waste.

achievable. Construction activities for the DTS would be

conducted in accordance with Occupational Safety and

Health Agency requirements, and once in operation, ISFSI preventive maintenance would be
infrequent and minor.

Indefinite Storage. Impacts would be SMALL. Impacts to public and occupation health are
expected to be similar to those from long-term spent fuel storage activities.

ES.13.1.18 Environmental Impacts of Postulated Accidents

Design Basis Accidents in Spent Fuel Pools. Impacts
wogld be SMAITL. Thg po_stulated design basis postulated accident that a nuclear
accidents considered in this draft GEIS for spent fuel facility must be designed and built to
pools include hazards from natural phenomena, such as | withstand without loss to the systems,
earthquakes, floods, tornadoes, and hurricanes; hazards | structures, and components necessary
from activities in the nearby facilities; and fuel handling- to ensure public health and safety.

A design basis accident is a

related accidents. In addition, potential effects of climate
change are also considered. Based on the assessment
in Section 4.18, the environmental impacts of these postulated accidents involving continued
storage of spent fuel in pools are SMALL because all important safety structures, systems, and
components involved with the spent fuel storage are designed to withstand these design basis
accidents without compromising the safety functions.

Design Basis Accidents in Dry Cask Storage Systems. Impacts would be SMALL. All NRC-
licensed dry cask storage systems are designed to withstand all postulated design basis
accidents without any loss of safety functions. A DTS or a facility with equivalent capabilities
may potentially be needed to enable retrieval of spent fuel for inspection or repackaging.
Licensees of DTS facilities are required to design the facilities so that all safety-related
structures, systems, and components can withstand the design basis accidents without
compromising any safety functions. Based on the assessment, the environmental impact of the
design basis accidents is SMALL because safety-related structures, systems, and components
are designed to function in case of these accidents.

Severe Accidents in Spent Fuel Pools. Probability-weighted impacts would be SMALL. A spent
fuel pool may encounter severe events, such as loss of offsite power or beyond design basis
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earthquakes. Although it is theoretically possible that these events may lead to loss of spent
fuel pool cooling function resulting in spent fuel pool fire, the likelihood of such events is
extremely small. Additional discussion about spent fuel pool fires can be found in Appendix F.

Severe Accidents in Dry Cask Storage Systems. Probability-
weighted impacts would be SMALL. Although some handling
accidents such as a postulated drop of a canister could
exceed NRC'’s public dose standards, the likelihood of the
event is very low. Therefore, the environmental impact of
severe accidents in a dry storage facility is SMALL.

A severe accident is a type of
accident that may challenge
safety systems at a level much
higher than expected.

ES.13.1.19 Potential Acts of Sabotage or Terrorism

The NRC finds that even though the environmental consequences of a successful attack on a
spent fuel pool beyond the licensed life for operation of a reactor are large, the very low
probability of a successful attack ensures that the environmental risk is SMALL. Similarly, for an
operational ISFSI during continued storage, the NRC finds that both the probability and
consequences of a successful attack are low, and therefore, the environmental risk is SMALL.
Therefore, the storage of spent fuel during continued storage will not constitute an unreasonable
risk to the public health and safety from acts of radiological sabotage, theft, or diversion of
special nuclear material. The environmental impacts of terrorism are an area of particular

controversy.

Table ES-3. Summary of Environmental Impacts of Continued At-Reactor Storage

Indefinite
Resource Area Short-Term Storage Long-Term Storage Storage
Land Use SMALL SMALL SMALL
Socioeconomics SMALL SMALL SMALL
Environmental Justice No disproportionately No disproportionately  No disproportionately
high and adverse high and adverse high and adverse
impacts impacts impacts
Air Quality SMALL SMALL SMALL
Climate Change SMALL SMALL SMALL
Geology and Soils SMALL SMALL SMALL
Surface Water
Quality SMALL SMALL SMALL
Consumptive Use SMALL SMALL SMALL
Groundwater
Quality SMALL SMALL SMALL
Consumptive Use SMALL SMALL SMALL
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1 Table ES-3. Summary of Environmental Impacts of Continued At-Reactor Storage (cont’d)

Indefinite
Resource Area Short-Term Storage Long-Term Storage Storage
Terrestrial Resources SMALL SMALL SMALL
Aquatic Ecology SMALL SMALL SMALL
Special Status Species Impacts from the spent
and Habitat fuel pool would be
determined as part of
ESA Section 7 Not likely to be Not likely to be
consultation; ISFSI adversely affected adversely affected

operations are not likely
to be adversely

affected
Historic and Cultural SMALL
Resources SMALL MODERATE, or SMALL, MODERATE,
LARGE or LARGE
Noise SMALL SMALL SMALL
Aesthetics SMALL SMALL SMALL
Waste Management
Low-Level Waste SMALL SMALL SMALL
Mixed Waste SMALL SMALL SMALL
Nonradioactive SMALL to
Waste SMALL SMALL MODERATE
Transportation SMALL SMALL SMALL
ﬁ:g'l't‘; and Occupational  gyya) | SMALL SMALL
Accidents SMALL SMALL SMALL
Sabotage or Terrorism SMALL SMALL SMALL

N

ES.13.2 Environmental Impacts of Away-From-Reactor Spent Fuel Storage

No away-from-reactor ISFSIs of the size considered in Chapter 5 of the draft GEIS

(40,000 metric tons uranium) have been constructed in the United States. For the analysis of
environmental impacts in Chapter 5 of this draft GEIS, the NRC assumes that construction and
operation of an away-from-reactor ISFSI would be similar to that proposed for the Private Fuel
Storage Facility on the Reservation of the Skull Valley Band of Goshute Indians in Tooele
County, Utah. The NRC analyzed the environmental impacts of constructing and operating
Private Fuel Storage Facility in NUREG-1714 (Volumes 1 and 2).

© oo ~NOOLh~W
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ES.13.2.1 Land Use

Short-Term Storage. Impacts would be SMALL. Construction of an ISFSI would change the
nature of land use within the site boundary and along access corridors. While this change
would be qualitatively substantial (e.g., from agricultural to industrial), the land parcel is
assumed to be sufficiently remote and small (when compared, for example, to any surrounding
county) that no quantitatively significant impact would occur.

Long-Term Storage. Impacts would be SMALL. Construction of a DTS would disturb a small
portion of the land committed for an away-from-reactor storage facility. To minimize land-use
impacts from replacement of the ISFSI and DTS facilities, the replacement facilities would likely
be constructed on land near the existing facilities, and the old facilities would likely be
demolished and the land reclaimed.

Indefinite Storage. Impacts would be SMALL. Only a small portion of the total land committed
for development of an away-from-reactor ISFSI is required to support continued operations,
including periodic maintenance or replacement of equipment and repackaging of fuel. As
mentioned previously, replacement of the away-from-reactor ISFSI and DTS every 100 years
would likely occur on land near the existing facilities.

ES.13.2.2 Socioeconomics

Short-Term Storage. Adverse impacts would be SMALL. Based on the small workforce
required for construction and operations of an away-from-reactor facility, and any associated
indirect impacts to public services, housing, and education, the impacts of construction and
operation of a storage facility on those resources would be minor. Beneficial impacts to the
economy would be LARGE in the local area.

Long-Term Storage. Adverse impacts would be SMALL. Construction of a DTS would require a
workforce smaller than the workforce required for construction of an away-from-reactor ISFSI.
The labor force required for maintenance and replacement activities of an ISFSI and DTS would
not be expected to exceed the labor force required for construction of the storage facility as a
whole. Beneficial impacts to the economy would be LARGE in the local area.

Indefinite Storage. Adverse impacts would be SMALL. If no repository becomes available,
operational and replacement activities would continue, beneficial impacts to the economy would
be LARGE in the local area.

ES.13.2.3 Environmental Justice

Short-Term Storage. Although it is possible that an away-from-reactor ISFSI could raise
concerns related to environmental justice, the process of siting and licensing such a project
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would be expected to ensure that these issues are addressed before a facility is licensed and
that there would be no significant environmental justice impacts.

Long-Term Storage. Because building a DTS is a much smaller project than building a nuclear
power plant and would occur within the ISFSI protected area, the impacts from construction of
the DTS would be within the envelope of impacts from the construction of the away-from-reactor
ISFSI. Because of the passive nature of operations and the temporary nature of any
construction associated with the DTS and the monitoring and maintenance of ISFSI pads and
dry casks, impacts on minority and low-income populations would not be disproportionately high
and adverse.

Indefinite Storage. The environmental impacts on minority and low-income populations if a
repository is not available to accept spent fuel, and away-from-reactor storage continues
indefinitely, are the same as the impacts for long-term storage. Impacts on minority and low-
income populations would not be disproportionately high and adverse.

ES.13.2.4 Air Quality

Short-Term Storage. Impacts would be SMALL to MODERATE. Construction of an away-from-
reactor ISFSI would result in minimal emissions, but construction of the rail spur could produce
temporary and localized impacts that would be noticeable. ISFSI operations generate minor
levels of air emissions but not enough to be classified as a “major stationary source” of
emissions as defined in Federal air quality regulations. Locomotives transporting spent fuel to
an away-from-reactor ISFSI would emit exhaust pollutants in a distributed manner along the
transport route.

Long-Term Storage. Impacts would be SMALL. Operation activities are expected to be of
relatively short duration and limited in extent. The DTS is a relatively small facility, and the air
quality impacts associated with construction would be less than those associated with the
original construction of the ISFSI. Replacement of the DTS and ISFSI and maintenance of the
rail spur would involve only a fraction of the air emissions associated with initial construction of
an ISFSI. Exhaust from vehicles would not be expected to noticeably affect air quality for the
region.

Indefinite Storage. Impacts would be SMALL. Indefinite storage would consist of the same
short-duration and limited-extent activities and would result in the same impact magnitudes as
described for long-term storage except that they would continue indefinitely into the future.

ES.13.2.5 Climate Change

Short-Term Storage. Impacts would be SMALL. Average annual greenhouse gas
emissions associated with building and operating an ISFSI as well as transportation
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(e.g., commuters, supplies, waste materials, and spent fuel) would be equivalent to the
annual emissions from about 1,720 passenger vehicles.

Long-Term Storage. Impacts would be SMALL. Construction of a DTS, replacement of dry
casks and pads, and maintenance activities would likely involve only a fraction of the
greenhouse gas emissions associated with the original construction of the ISFSI.

Indefinite Storage. Impacts would be SMALL. Greenhouse gas emissions would continue to be
similar to long-term impacts; they would be a small fraction of the overall level in the
United States.

ES.13.2.6 Geology and Soils

Short-Term Storage. Impacts would be SMALL. The land required to construct an ISFSI would
be relatively small, and soil erosion controls would minimize impacts.

Long-Term Storage. Impacts would be SMALL. Construction of a DTS would have minimal
impacts to geology and soil because of the small size of the facility. Replacement of the ISFSI
pads and supporting facilities would likely occur on land near the existing facilities. The old
facilities would likely be demolished, and the land would likely be reclaimed.

Indefinite Storage. Impacts would be similar to long-term storage, SMALL. Replacement of
ISFSI and DTS facilities would likely occur on previously disturbed land and would minimize
impacts to soils and geology.

ES.13.2.7 Surface-Water Quality and Use

Short-Term Storage. Impacts would be SMALL. Best management practices would be
implemented during construction of an ISFSI to address stormwater flows, soil erosion, and
siltation. Stormwater control measures would be required to comply with State-enforced water-
quality permits. Construction and operation of an ISFSI would require very little consumptive
use of water.

Long-Term Storage. Impacts would be SMALL. Given the relatively smaller size of a DTS as
compared to an ISFSI, much less water would be required to build a DTS. Consumptive use
and surface-water quality impacts would be no greater than those identified for initial
construction of the storage facilities.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage. Replacement of ISFSIs and DTS facilities once every 100 years would result in
temporary and minimal impacts to surface-water quality and use.
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ES.13.2.8 Groundwater Quality and Use

Short-Term Storage. Impacts would be SMALL. Methods necessary to control impacts to
groundwater quality during construction and operation of an ISFSI are well understood and
State-issued permits typically require the implementation of such controls. Construction and
operation of an ISFSI would require very little consumptive use of water.

Long-Term Storage. Impacts would be SMALL. Impacts on groundwater from a DTS would be
no larger than those considered for construction of the ISFSI. Likewise, the impacts of replacing
portions of the ISFSI over time would be no more than the impacts of the initial construction of
the facility, and would likely occur over a longer period of time.

Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those for long-term
storage. Once every 100 years, groundwater may be required when demolishing and replacing
the ISFSI and DTS facilities. Consumptive use of groundwater and water-quality impacts would
be minor and temporary.

ES.13.2.9 Terrestrial Resources

Short-Term Storage. Impacts would be SMALL to MODERATE. Land area permanently
disturbed for construction of an away-from-reactor dry cask storage facility would be relatively
small, and any impacts to wetlands would be addressed under the Clean Water Act. However,
construction could have some noticeable impacts to terrestrial resources, such as habitat loss,
displacement of wildlife, and incremental habitat fragmentation. ISFSI operations would have
minimal impacts on terrestrial resources.

Long-Term Storage. Impacts would be SMALL. Impacts from construction of a DTS would be
significantly less than those impacts expected from construction and operation of an ISFSI.
Because of its relatively small construction footprint, the DTS could be sited on previously
disturbed ground and away from sensitive terrestrial resources. Impacts from operational
activities would be minor. Replacement activities would occur once about every 100 years, and
would likely occur adjacent to existing facilities.

Indefinite Storage. Impacts would be SMALL. Replacement activities are not expected to add
additional impacts beyond those impacts expected for initial construction of the away-from-
reactor ISFSI and DTS. Operation of away-from reactor ISFSIs would not require any additional
land use beyond that set aside for original construction of the facility.

ES.13.2.10 Aquatic Ecology

Short-Term Storage. Impacts would be SMALL. Construction and operation of an away-from-
reactor ISFSI would require limited water supplies, and effluents, if any, would be limited to
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stormwater and treated wastewater. Impacts to aquatic resources would tend to be limited by
certain factors, including the land area permanently disturbed would be relatively small; water
use for the construction and operation of the site would be limited; and any impacts from
discharges to water bodies would need to be addressed under the Clean Water Act, which
requires licensees to obtain a National Pollutant Discharge Elimination System permit for any
discharges to water bodies.

Long-Term Storage. Impacts would be SMALL. Building a DTS, and transferring, handling, and
aging management at an away-from-reactor ISFSI could result in ground-disturbing activities
that would have impacts similar to or less than impacts associated with the original construction
of the ISFSI. Replacement activities would likely occur adjacent to existing facilities, and
aquatic disturbances would result in relatively short-term impacts and aquatic environs would
recover naturally.

Indefinite Storage. Impacts would be SMALL. Activities associated with demolishing old
facilities and building replacement facilities once about every 100 years could result in minimal,
short-term impacts to aquatic resources. Impacts associated with ISFSI operation and
maintenance would also be small.

ES.13.2.11  Special Status Species and Habitat

Short-Term Storage. Impacts from the initial construction and ongoing operation and
maintenance of dry cask storage facilities to special status species and habitat would range
from minimal to noticeable, which would be similar to those described for terrestrial and aquatic
resources, with any noticeable impacts resulting from the construction of the ISFSI. An away-
from-reactor ISFSI could be sited to avoid adversely affecting special status species and
habitat. Assuming the ISFSI can be sited to avoid special status species and habitat, operating
the ISFSI is not likely to adversely affect special status species and habitat. Impacts would be
determined as part of an ESA Section 7 consultation if continued storage would affect Federally
listed species or critical habitat. The NRC assumes that consultations would result in avoidance
or mitigation measures that would minimize impacts to protected species and habitat.

Long-Term Storage. During the long-term storage timeframe, replacement of the casks, pads,
and the DTS would result in impacts that would be less than initial construction impacts because
replacement activities would occur within the facility’s operation area near existing facilities.
Assuming the ISFSI was sited to avoid special status species and habitat, operating and
replacing components of the ISFSI would not likely adversely affect special status species and
habitat.

Indefinite Storage. Impacts to special status species and habitat from continued operation of
away-from-reactor ISFSiIs if a repository never becomes available would be similar to those
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described for the long-term storage timeframe. The same operations and maintenance
activities would occur repeatedly because the spent fuel remains at the facility indefinitely.

ES.13.2.12 Historic and Cultural Resources

Short-Term Storage. Impacts would be SMALL,

ion 1 f the Nati | Hi i
MODERATE, or LARGE. Impacts to historic and cultural | occion 106 of the National Historic

Preservation Act of 1966 requires

resources would vary depending on what resources are Federal agencies to take into account
present, but would be minimized because (1) the land the effects of their undertakings on
area disturbed would be relatively small, (2) site historic properties.

selection and placement of facilities on the site could be
readily adjusted to minimize impacts to historic and
cultural resources because the facility does not depend on significant water supply and has
limited electrical power needs, and (3) potential adverse effects could also be minimized
through development of agreements, license conditions, and implementation of the licensee’s
historic and cultural resource management plans and procedures to protect known historic and
cultural resources and address inadvertent discoveries during construction.

Long-Term Storage. Impacts would be SMALL, MODERATE, or LARGE. Impacts from
continued operations, routine maintenance, replacement of the facilities at an away-from-reactor
ISFSI, and potential construction, operation, and replacement of a DTS would vary depending
on what resources are present, proposed land disturbance, and if the licensee has management
plans and procedures that are protective of historic and cultural resources. Additionally, the
construction of a DTS and replacement of an ISFSI and the DTS would be Federal actions that
would require the NRC to conduct a site-specific assessment of potential impacts to historical
and cultural resources under Section 106 of NHPA.

Indefinite Storage. Impacts would be SMALL, MODERATE, or LARGE. Impacts would be
similar to those described for the long-term storage timeframe. Ground-disturbing activities
would likely occur in areas that have previously experienced construction impacts.

ES.13.2.13 Noise

Short-Term Storage. Impacts would be SMALL. Noise impacts for an away-from-reactor ISFSI
could exceed EPA-recommended levels during some portions of construction and operation;
however, noise impacts would be short in duration and intermittent.

Long-Term Storage. Impacts would be SMALL. Noise impacts from continued operation and
routine maintenance of an away-from-reactor ISFSI would be minimal. Impacts from
construction of a DTS and replacement of the DTS and ISFSI would be similar to those for initial
construction of an ISFSI. These construction and replacement activities would be intermittent
and short in duration, and noticeable noise levels would be limited to the nearest receptors.
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Indefinite Storage. Impacts would be SMALL. Impacts would be similar to those associated
with the long-term storage timeframe. Ongoing operation, maintenance, and replacement
activities would have minimal noise impacts.

ES.13.2.14 Aesthetics

Short-Term Storage. Impacts would be SMALL to MODERATE. Potential impacts to aesthetic
resources would include visibility of facility buildings, dry storage pads and canisters, and the
rail line and trains from across scenic water bodies, roadways, or from higher elevations.
Lighting of the facility would increase visibility. If constructed in an area with no prior industrial
development, the ISFSI probably would be expected to impact the local viewshed, and scenic
appeal of the site would be noticeably changed when viewed from various locations. Impacts
could be minimal if the ISFSI is built in a previously disturbed area.

Long-Term Storage. Impacts would be SMALL to MODERATE. Aesthetic impacts from
transferring and handling spent fuel and aging management activities at an away-from-reactor
ISFSI are anticipated to be similar to the impacts for initial construction and short-term operation
of the ISFSI. Periodic construction, demolition, and operation activities required for aging
management would not significantly alter the preexisting impacts on aesthetic resources.

Indefinite Storage. Impacts would be SMALL to MODERATE. The same operations and
maintenance activities that are described for the long-term storage timeframe occur repeatedly
because the spent fuel remains at the facility indefinitely.

ES.13.2.15 Waste Management

Short-Term Storage. Impacts would be SMALL. Construction activities would generate
excavation and construction debris, vegetation debris, and backfill. Operation of an away-from-
reactor ISFSI would involve limited waste generating activities. Small quantities of LLW may be
generated during routine operation and maintenance. Little to no mixed waste generation would
be expected. Small quantities of nonradioactive waste would be generated. All wastes would
be managed and disposed of according to regulatory requirements.

Long-Term Storage. Impacts would be SMALL. Routine maintenance would generate minimal
quantities of waste. Construction and operation of a DTS and replacement of casks and ISFSI
and DTS facilities at an away-from-reactor ISFSI would generate LLW and nonradioactive
waste. Although the exact amount of LLW and nonradioactive waste depends on the level of
contamination, the quantity of waste generated from the replacement of the storage casks and
concrete storage pads is expected to be a fraction of the LLW generated during reactor
decommissioning, which was determined to have a SMALL impact in the Decommissioning
GEIS.
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Indefinite Storage. Impacts would be SMALL to MODERATE. LLW, mixed waste, and
nonradioactive waste would continue to be generated indefinitely, and there could be noticeable
impacts on the local and regional landfill capacity for nonradioactive waste disposal.

ES.13.2.16 Transportation

Short-Term Storage. Impacts would be SMALL to MODERATE. The environmental impacts of
transportation include impacts to regional traffic from commuting workers, supply shipments,
shipments of spent fuel to the ISFSI, and shipments of nonradioactive and radiological waste.

Impacts to traffic from workers commuting to and from the
away-from-reactor storage site depend on the size of the Table S-4in 10 CFR 51.52

workforce, the capacity of the local road network, traffic summarizes the environmental
patterns, and the availability of alternative commuting impacts of transportation of fuel and
routes to and from the facility. The majority of impacts waste to and from a nuclear power
would be associated with the traffic during the initial plant. Data supporting the

determinations in Table S-4 is

i f the ISFSI. Shi f fuel fi
construction of the ISFSI. Shipment of spent fuel from contained in the NRC's Environmental

nuclear power plants to the ISFSI would be required to Survey of Transportation of

comply with NRC and the U.S. Department of Radioactive Materials to and from
Transportation (DOT) regulations. Radiological impacts Nuclear Power Plants, WASH—1238,
to the public and workers from spent fuel shipments from December 1972, and Supp. 1

a reactor have previously been evaluated by the NRC (in NUREG-75/038, April 1975.

Table S-4 of 10 CFR 51.52) and were found to be small.

Long-Term Storage. Impacts would be SMALL to MODERATE. Construction of a DTS would
require a smaller workforce than the initial construction of the ISFSI, so transportation impacts
from workers commuting would be less, but may still be noticeable. Shipments of LLW
generated by maintenance and replacement activities would be regulated by NRC and DOT
requirements and impacts to traffic and to public and worker radiological and nonradiological
safety would be minimal.

Indefinite Storage. Impacts would be SMALL to MODERATE. Annual transportation activities
and associated environmental impacts would be similar to that analyzed for the long-term
storage timeframe.

ES.13.2.17 Public and Occupational Health

Short-Term Storage. Impacts would be SMALL. Nonradiological health impacts from the
construction of an away-from-reactor ISFSI include normal hazards associated with construction
such as pollutants (e.g., dust), and fatal and nonfatal occupational injuries (e.g., falls and
overexertion). Impacts would be minor and similar to an industrial facility of similar size. Public
and occupation radiological doses would be maintained significantly below the dose limits
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established by 10 CFR Part 72 and 10 CFR Part 20. Licensed facilities would also be required
by those regulations to maintain an ALARA program, which would likely reduce the doses even
further.

Long-Term Storage. Impacts would be SMALL. Nonradiological health impacts associated with
replacement activities would be similar those for the original construction of the facility, although
replacement activities would take place over a longer period of time. Public and occupational
radiological doses would be maintained significantly below the dose limits established by

10 CFR Part 72 and 10 CFR Part 20. In addition, the dry cask storage facility would be required
to maintain an ALARA program that would further reduce radiological doses. Operation of the
DTS would involve increased doses to works and a very small increase in dose levels at the site
boundary; however, the licensee would still be required to comply with regulations limiting dose.

Indefinite Storage. Impacts would be SMALL. For the indefinite storage timeframe, the types of
activities (construction, operation, and decommissioning) and associated health impacts would
remain the same as those for the long-term storage timeframe.

ES.13.2.18 Environmental Impacts of Postulated Accidents

Impacts would be SMALL. Consideration of accidents at an away-from-reactor ISFSI for all
three storage timeframes are similar to those for at-reactor ISFSIs (described in Chapter 4 of
the draft GEIS). The postulated accidents analysis in the draft GEIS is applicable for all three
timeframes (short-term, long-term, and indefinite). NRC regulations in 10 CFR Part 72 require
that structures, systems, and components important to safety will be designed to withstand the
effects of natural phenomena (such as earthquakes, tornadoes, and hurricanes) and human-
induced events without loss of capability to perform those safety functions. NRC siting
regulations also require applicants to take into consideration, among other things, physical
characteristics of sites that are necessary for the safety analysis or that may have an impact on
plant design (such as the design basis earthquake). All these factors are considered in
determining the acceptability of the site and design criteria of a proposed dry cask storage
facility. The draft GEIS analysis considered an accident scenario in which wind-borne missiles
damage the concrete overpack of a dry cask. This accident would result in only slightly higher
occupational doses and only negligible increases in radiological doses at the boundary of the
site. The analysis also considered an accident resulting in a dry cask leaking, and determined
that radiological doses would still be below the limits in 10 CFR Part 20 and 10 CFR Part 72.

ES.13.2.19 Potential Acts of Sabotage or Terrorism

The consideration of terrorism at an away-from-reactor ISFSI for all three storage timeframes
are similar to those for at-reactor ISFSIs (described in Chapter 4 of the draft GEIS). The
probability and consequences of a successful attack on an away-from-reactor ISFSI are low;
therefore, the environmental risk is SMALL.
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Table ES-4. Summary of Environmental Impacts of Away-From-Reactor Spent Fuel Storage

Long-Term Indefinite
Resource Area Short-Term Storage Storage Storage

Land Use SMALL SMALL SMALL

Socioeconomics SMALL (adverse) to SMALL (adverse) SMALL (adverse) to
LARGE (beneficial) to LARGE LARGE (beneficial)

(beneficial)

Environmental Justice No disproportionately No No disproportionately
high and adverse disproportionately high and adverse
impacts high and adverse impacts

impacts

Air Quality SMALL to MODERATE SMALL SMALL

Climate Change SMALL SMALL SMALL

Geology and Soils SMALL SMALL SMALL

Surface-Water Quality and Use  SMALL SMALL SMALL

Groundwater Quality and Use SMALL SMALL SMALL

Terrestrial Resources SMALL to MODERATE SMALL SMALL

Aquatic Ecology SMALL SMALL SMALL

Special Status Species and
Habitat

Historic and Cultural Resources

Noise
Aesthetics

Waste Management
Low-Level Waste
Mixed Waste
Nonradioactive Waste

Transportation
Traffic

Health
Public and Occupational Health
Accidents
Sabotage or Terrorism

Impacts from the construction of the ISFSI would be determined as
part of an ESA Section 7 consultation. Assuming the ISFSI can be
sited to avoid special status species and habitat, operation and
replacement of the ISFSI is not likely to adversely affect special
status species and habitat. Impacts would be determined as part of
an ESA Section 7 consultation if continued storage would affect
listed species or critical habitat.

SMALL, MODERATE,
or LARGE

SMALL
SMALL to MODERATE

SMALL
SMALL
SMALL

SMALL to MODERATE

SMALL
SMALL
SMALL
SMALL

SMALL,

MODERATE, or

LARGE
SMALL

SMALL to
MODERATE

SMALL
SMALL
SMALL

SMALL to
MODERATE

SMALL
SMALL
SMALL
SMALL

SMALL,
MODERATE, or
LARGE

SMALL

SMALL to
MODERATE

SMALL
SMALL

SMALL to
MODERATE

SMALL to
MODERATE

SMALL
SMALL
SMALL
SMALL
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ES.14 Did the NRC Look at Cumulative Effects?

In Chapter 6 of the draft GEIS, the NRC examined the

incremental impact of continued storage on each Cumulative impacts result when the
resource area in combination with other past, present, effects of an action are added to or
and reasonably foreseeable actions. The introductory | interact with other effects in a particular
sections of Chapter 6 discuss the NRC's methodology place and within a particular time.

for assessing cumulative effects, including the spatial

and temporal bounds on which the NRC based its analyses, and provide a table that describes
national, regional, and local trends that informed the NRC’s consideration of reasonably
foreseeable future actions. Trends that the NRC examined include increased energy demand,
continued use of radiological materials, increased water demand, population growth and
demographic shifts, increased urbanization, transportation, and other activities and
environmental stressors. The temporal boundary for the cumulative effects analysis includes
activities that could occur through decommissioning of at-reactor or away-from-reactor storage
facilities.

Table ES-5 provides a summary of the determinations made in Chapter 6. The second and
third columns list resource impact determinations made in Chapters 4 and 5. These impacts are
combined with the past, present, and reasonably foreseeable actions discussed in Chapter 6.
The last column lists the cumulative impacts to resource areas. Discussions about impact
differences resulting from cumulative effects can be found in Chapter 6 of the draft GEIS.

Table ES-5. Summary of Cumulative Effects for Continued Storage of Spent Fuel

Cumulative Impact from
Incremental Impact Incremental Impact Continued Storage and

from Onsite from Offsite Other Federal and Non-
Resource Area Storage Storage Federal Activities
Land Use SMALL SMALL SMALL to MODERATE
Socioeconomics SMALL SMALL SMALL to LARGE
Environmental Justice No disproportionately high and adverse impacts
Air Quality SMALL SMALL to SMALL to MODERATE
MODERATE
Climate Change SMALL SMALL MODERATE
Geology and Soils SMALL SMALL SMALL to MODERATE
Surface-Water Quality and Use ~ SMALL SMALL to SMALL to LARGE
MODERATE
Groundwater Quality and Use SMALL SMALL SMALL to LARGE
Terrestrial Resources SMALL SMALL to SMALL to MODERATE
MODERATE
Aquatic Ecology SMALL SMALL SMALL to LARGE
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Table ES-5. Summary of Cumulative Effects for Continued Storage of Spent Fuel (cont’'d)

Cumulative Impact from

Incremental Incremental Impact Continued Storage and
Impact from from Offsite Other Federal and Non-
Resource Area Onsite Storage Storage Federal Activities
Historic and Cultural Resources SMALL, SMALL, SMALL, MODERATE, or
MODERATE, or MODERATE, or LARGE
LARGE LARGE
Noise SMALL SMALL SMALL to MODERATE
Aesthetics SMALL SMALL to SMALL to MODERATE
MODERATE
Waste Management SMALL to SMALL to SMALL to LARGE
MODERATE MODERATE
Transportation SMALL SMALL to SMALL to MODERATE
MODERATE
Public and Occupational Health SMALL SMALL SMALL
Accidents SMALL SMALL SMALL

ES.15 Does the Draft GEIS Address Costs?

Chapter 7 of the draft GEIS analyzes and compares the benefits and costs associated with the
proposed action (preparing a GEIS and revising 10 CFR 51.23), other action alternatives (the
GEIS-only and policy statement alternatives), and the no-action alternative. The alternatives do
not noticeably alter the environmental impacts from continued storage that the NRC addresses
in Chapters 4, 5, and 6 of the draft GEIS. Instead, the alternatives considered provide different
approaches that the NRC could apply to future licensing activities that can satisfy the agency’s
responsibility to consider the potential environmental impacts of continued storage in deciding
whether to issue certain new and renewed licenses. Section 7.1 of the draft GEIS includes
assumptions about financial costs and current and future licensing reviews that are the bases
for the cost and benefit analysis.

Section 7.6 of the draft GEIS summarizes and compares the estimated costs of the alternatives,
including the savings or expense of each action alternative when compared to the no-action
alternative. The cost for the proposed action (preparing a GEIS and revising 10 CFR 51.23) is
significantly lower than the cost for any of the alternatives. This occurs primarily because the
NRC does not undertake site-specific reviews of the continued storage issue in the course of
individual licensing proceedings as part of the proposed action. In general, the no-action
alternative is substantially more costly than the proposed action, but less costly than either the
GEIS-only or policy statement alternatives. While the no-action alternative avoids the costs
associated with a GEIS and rulemaking, site-specific review costs are significantly higher than
the avoided costs of the GEIS and rulemaking. The GEIS-only and policy-statement
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alternatives avoid the need for rulemaking, but result in higher costs than the no-action
alternative because of the up-front costs of creating the GEIS and, for the policy-statement
alternative, the policy statement.

ES.16 How did the NRC Address Spent Fuel Pool Fires and
Leaks?

The NRC assessed the environmental impacts of spent fuel pool fires and leaks as part of the
analysis in the GEIS. Further, in response to the historic interest of the public in this issue, as
evidenced by comments in NRC’s Waste Confidence rulemaking and related litigation, the NRC
prepared separate appendices to provide additional, more detailed discussion of the analyses
supporting the impact determinations for spent fuel pool fires and leaks. Appendix E of the draft
GEIS describes the environmental impacts of spent fuel pool leaks during the short-term
storage timeframe, and Appendix F describes the environmental impacts of a spent fuel pool fire
during the short-term storage timeframe. In the draft GEIS, the NRC assumes that all spent fuel
being stored in spent fuel pools will be transferred to dry casks by the end of the 60-year (short-
term) storage timeframe.

ES.16.1 Spent Fuel Pool Leaks

A variety of factors work together to make the likelihood of a spent fuel pool leak that leads to
noticeable offsite environmental impacts during continued storage very low, including the
combination of spent fuel pool design and maintenance, operational and regulatory practices
(e.g., leakage monitoring, NRC oversight, and, more recently, groundwater monitoring), site
hydrogeologic characteristics, and radionuclide transport properties.

For impacts to groundwater resources, though highly unlikely, it is possible that a leak of
sufficient quantity and duration could occur, resulting in noticeable impacts to groundwater
resources. The factors that could lead to a significant leak are many and varied. These factors
include the magnitude and duration of the leak, the radiological constituents of the leak, the
hydrologic conditions of the site, and the distance to the offsite groundwater resource. All these
factors, in addition to the assessment of past leaks and the promulgation of regulations requiring
monitoring and reporting of subsurface contamination, leads NRC to conclude that the
environmental impacts of a spent fuel pool leak during continued storage would be SMALL.

Public health concerns would be related to groundwater contamination and would be limited to
private wells nearest the site. In the event of uncontrolled and undetected discharges
associated with long-term spent fuel pool leaks to nearby surface waters, the annual discharge
would be comparable to normal discharges associated with operating reactors, and would likely
remain below limits in 10 CFR Part 50, Appendix I. If, in the very unlikely event that a pool leak
remained undetected for a long period of time, public health regulatory limits (i.e., EPA drinking
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water standards) could potentially be exceeded. In that
circumstance, the public health impacts could be
MODERATE. However, it is unlikely that a leak of
sufficient quantity and duration could occur without
detection, or that such a leak would not be impeded by
the inherent hydrologic characteristics typical at spent
fuel pool locations. Therefore, based on the low
probability that a long-duration leak exceeding effluent
limits would go undetected and affect offsite groundwater
sources to the extent that a public health limit would be
exceeded, the NRC concludes that impacts during the
short-term storage timeframe would be SMALL.

For all other resource areas evaluated, the impacts from
a spent fuel pool leak would be SMALL.

ES.16.2 Spent Fuel Pool Fires

The spent fuel pool fire environmental impacts described
in Appendix F are a summary of spent fuel pool fire risk
studies the NRC has completed since 1975. While most
of the earlier studies were concerned with spent fuel pool
fire risk during the operating life of a reactor, the most
recent risk study completed in 2001 examined the risk of
spent fuel pool fires during the reactor decommissioning
period, which is the same storage timeframe of continued
storage of spent fuel on which this draft GEIS is focused.

The conservative estimates used to assess the impacts
spent fuel pool fires in NRC’s previous analyses resulted
in frequency-weighted population doses and economic

Tritium is a radioactive isotope of
hydrogen. Water containing tritium is
normally released from nuclear power
plants under controlled, monitored
conditions that the NRC mandates to
protect public health and safety. The
NRC evaluates abnormal releases of
tritium-contaminated water. More
information about tritium from nuclear
power plants can be found at
http://www.nrc.gov/reading-rm/doc-
collections/fact-sheets/tritium-radiation-
fs.html.

The NRC'’s determination of SMALL
for the environmental impacts of a
spent fuel fire is based on a
probability-weighted consequence.
This means that the risk of a spent
fuel fire informed the impact
determination of SMALL.

The risk of a spent fuel fire is low
because even though the
consequences would be high, the
probability is extremely low.

impacts that were much less than the values calculated for a full power reactor accident
estimated in the 1996 and 2013 License Renewal GEIS for the assumptions found in previous
analyses (e.g., spent fuel pool density, site population density, and time after shutdown for the
event to occur). Furthermore, mitigation measures implemented by licensees as a result of
NRC Orders have further lowered the risk of this class of accident. As a result, the NRC finds
that the 1996 and 2013 License Renewal GEIS conclusion that the probability-weighted
consequences of atmospheric releases, fallout onto open bodies of water, releases to
groundwater, and societal and economic impacts of spent fuel pool fires are SMALL is
applicable for a spent fuel pool fire during the continued storage timeframe.
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ES.17 What is the Overall Conclusion of the Waste
Confidence Draft GEIS?

Chapter 8 of the draft GEIS provides a summary of the environmental impacts and
consequences of continued at-reactor and away-from-reactor spent fuel storage, a discussion
and cost-benefit analysis of the proposed action, other action alternatives, and the no-action
alternative, and a preliminary recommendation to the Commission regarding the preferred
alternative.

For at-reactor storage, the unavoidable adverse environmental impacts for each resource
area are SMALL, with the exception of waste-management impacts, which are SMALL to
MODERATE, and historic and cultural impacts, which are SMALL, MODERATE, or LARGE.
The moderate waste-management impacts are associated with the volume of nonhazardous
solid waste generated by assumed facility-replacement activities for only the indefinite
timeframe. The SMALL, MODERATE, or LARGE historic and cultural impacts are based on a
combination of the additional land-disturbing activities from DTS-construction and facility-
replacement activities during the long-term and indefinite storage timeframes and a range of
site-specific characteristics that are assumed for the purpose of evaluating a reasonable range
of potential impacts.

For away-from-reactor storage, the unavoidable adverse environmental impacts for each
resource area are SMALL except for air quality, terrestrial ecology, aesthetics, waste
management, and transportation for which the impacts would be SMALL to MODERATE.
Socioeconomics impacts would range from SMALL to LARGE and historic and cultural impacts
could be SMALL, MODERATE, or LARGE. The potential MODERATE impacts to air quality,
terrestrial wildlife, and transportation are based on construction-related potential fugitive dust
emissions, terrestrial wildlife direct and indirect mortalities, and temporary construction traffic
impacts. The potential MODERATE impacts to aesthetics and waste management are based
on noticeable changes to the viewshed from constructing a new ISFSI, and the volume of
nonhazardous solid waste generated by assumed ISFSI and DTS replacement activities for only
the indefinite timeframe. Potential LARGE impacts to socioeconomics would be due to local
economic tax revenue increases from an away-from-reactor ISFSI. The potential LARGE
impacts to historic and cultural and special status species apply to assumed site-specific
circumstances at an away-from-reactor ISFSI involving the presence of these resources during
construction activities and absence of effective protection measures. Specifically, these
potential historic and cultural impacts vary depending on whether resources are present, the
extent of proposed land disturbance, and if the licensee has management plans and procedures
that are protective of historic and cultural resources.

For both at-reactor and away-from-reactor ISFSIs, there would be no irreversible and
irretrievable commitments of resources during continued storage for most resources. However,
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impacts on land use, aesthetics, historic and cultural resources, waste management, and
transportation would result in irreversible and irretrievable commitments. As finite resources,
the loss of historic and cultural resources would constitute irreversible and irretrievable impacts.
For the indefinite storage timeframe, land and visual resources allocated for spent fuel storage
would be committed in perpetuity as continued operations would preempt other productive land
uses and permanently affect the viewshed. Waste-management activities involving waste
treatment, storage, and disposal would result in irreversible commitment of capacity for waste
disposal. Transportation activities would involve irreversible and irretrievable commitment of
resources, including vehicle fuel for commuting workers and shipping activities.

Of the alternatives considered, the proposed action (i.e., preparing a GEIS and revising

10 CFR 51.23) is the most efficient regulatory approach for addressing the impacts of continued
storage, and provides for the same level of environmental protection as the other alternatives.
The NRC quantitative analysis of costs shows that the cost for the proposed action is
significantly lower than the cost for any of the alternatives. This occurs primarily because the
NRC does not undertake site-specific reviews of continued storage in the course of individual
licensing proceedings as part of the proposed action.

In conclusion, the NRC recommendation is to select the proposed action—revising

10 CFR 51.23—as the preferred alternative. The NRC recommendation is based on
(1) NRC independent impact assessments of continued storage summarized in the
draft GEIS, which would result in substantially the same impact conclusions for any of
the evaluated alternatives; (2) NRC consideration of public scoping comments in the
development of the draft GEIS; and (3) NRC analysis of the cost-benefit balance of
the proposed action and alternatives. In making its preliminary recommendation, the
NRC determined that none of the alternatives assessed were obviously superior to the
proposed action.

ES.18 How is the Draft GEIS Related to the Waste
Confidence Rule?

This draft GEIS, if adopted, would provide a regulatory basis for the NRC’s proposed
amendment to 10 CFR 51.23. Appendix B of the draft GEIS contains detailed information about
the previous Waste Confidence rule, and addresses two relevant topics from earlier versions of
the Waste Confidence decisions: the technical feasibility for continued storage and repository
availability. NRC’s conclusions regarding these topics, based on the best available information,
continue to undergird the agency’s environmental analysis.
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ES.19 Are There Any Areas of Controversy in the Draft

GEIS?

There are a number of areas of controversy that should be considered in preparing comments
on the draft GEIS.

1.

The NRC has included detailed analyses of spent fuel pool leaks and spent fuel pool fires.
Historically, the NRC has devoted considerable attention to these topics, and there has
been intense public interest in these issues, as evidenced by comments received during the
scoping period and during the litigation on the 2010 Waste Confidence update. The NRC
therefore prepared separate appendices to provide additional detail regarding the studies
and analyses that underlie the analyses of spent fuel pool fires and leaks.

The NRC has included indefinite storage as one of the three timeframes analyzed in this
draft GEIS. The NRC has devoted considerable attention to this timeframe in response to
the intense public interest in this issue, as evidenced by comments received during the
scoping period and during the litigation on the 2010 Waste Confidence update. Although
the NRC believes it is likely that a repository will be available by 60 years after the end of a
reactor’s licensed life for operation, it does recognize that the availability of a repository is a
controversial issue and has included an analysis of indefinite storage in the draft GEIS.

The NRC will update this list to reflect areas of controversy that are identified by public
comments on this draft GEIS.

ES.20 Are There Any Remaining Issues to be Resolved?

For the purposes of successfully completing the draft GEIS while meeting NEPA requirements,
the NRC believes there are numerous sources of the requisite technical data and information
available; therefore, there are no remaining issues that require resolution. In the reference
section of each chapter, the NRC has listed technical documents and reports on pertinent
issues that are used to support the analyses in the draft GEIS. Additionally, the NRC will adopt
or incorporate by reference all or part of existing EISs, as appropriate. The NRC will rely on
accurate and high quality information to ensure the Waste Confidence GEIS contains a
thorough and rigorous environmental impact analysis. As new information becomes available,
the NRC will gauge the significance of the new information, and will review its conclusions as
necessary.
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ES.21 What are the Next Steps in the NRC's Waste
Confidence Rulemaking?

The NRC is seeking comments on both the draft GEIS and proposed Waste Confidence rule.

A 75-day public comment period from August X, 2013, through November X, 2013, will be
scheduled to receive comments on the draft GEIS and the proposed Rule. During that time, the
NRC plans to conduct two nationally webcast meetings and eight regional public meetings.
There will be no need to submit separate comments on the draft GEIS and the proposed Rule,
as comments on the two documents will be treated the same. The 75-day comment period from
August X, 2013, through November X, 2013, will be the same for both the draft GEIS and
proposed Rule.

Following closure of the comment period, the NRC will evaluate, summarize, and respond to the
comments received. The NRC will revise the draft GEIS and proposed Rule in response to
comments, as necessary, and, if appropriate, will issue a final GEIS and Rule. Comments on
the draft GEIS and proposed Rule will be summarized and responded to in a separate
document that will be issued with and referenced in the final GEIS and Federal Register Notice
for the final rule.

ES.22 How Can | Obtain a Copy of and Comment on the
Draft GEIS and Proposed Rule?

Ways of viewing or obtaining a copy of the draft GEIS are described below:
¢ View an electronic copy of the draft GEIS at www.nrc.gov

¢ View an electronic copy of the draft GEIS at www.regulations.gov using
Docket ID No. NRC-2012-0246

¢ Request a free CD or hard copy of the draft GEIS by submitting a request to
WCOutreach@nrc.gov, or by calling 1-301-492-3425

There are many ways to submit comments on the draft GEIS and proposed Rule. You can
participate in one of the nationally webcast meetings, which will also be accessible by
telephone, or one of the regional public meetings, where you can state your comments and
obtain additional information related to the draft GEIS and proposed Rule. Comments received
during the public meetings will be transcribed and added to the record. Information on how to
participate in the webcast meetings, and the dates, times, and locations of the regional
meetings can be found at http://www.nrc.gov/public-involve/public-meetings/index.cfm.
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The NRC gives all comments equal weight, no matter who submits them or how they are
submitted. If you cannot participate in one of our nationally webcast meetings or regional public
meetings, you can submit written comments through any of the methods below.

Submit comments online at www.regulations.gov using Docket ID No. NRC-2012-0246

E-mail comments to Rulemaking.Comments@nrc.gov, citing Docket ID No. NRC—-2012-0246

Mail comments to Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff

Fax comments to Secretary
U.S. Nuclear Regulatory Commission
301-415-1101, citing Docket ID No. NRC-2012-0246

Hand-deliver comments to 11555 Rockville Pike, Rockville, Maryland 20852, between
7:30 a.m. and 4:15 p.m. (Eastern Time) on Federal workdays; telephone 1-301-415-1677.

ES.23 When Can | Comment?

You can comment via mail, fax, www.regulations.gov, and e-mail any time from August X, 2013
through November X, 2013.
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ACHP
ADAMS
AEC
ALARA
ANS
ANSI
ASLBP
ASME

BMP
BWR

CEDE
CEQ
CFR
CNWRA
CO:
COL

dBA
D.C.
DOE
DOT
DTS

EA
EIS
EFH
EMF
EPA
EPRI
ESA
ESP

FEIS
FONSI
FR
FSAR
FTE

August 2013

Abbreviations/Acronyms

Advisory Council on Historic Preservation

Agencywide Documents Access and Management System

U.S. Atomic Energy Commission

as low as is reasonably achievable
American Nuclear Society

American National Standards Institute
Atomic Safety and Licensing Board Panel
American Society of Mechanical Engineers

best management practice
boiling water reactor

committed effective dose equivalent

Council on Environmental Quality

Code of Federal Regulations

Center for Nuclear Waste Regulatory Analyses
carbon dioxide

combined license

decibel(s) (acoustic)

District of Columbia

U.S. Department of Energy

U.S. Department of Transportation
dry transfer system

Environmental Assessment

environmental impact statement

essential fish habitat

electromagnetic field

U.S. Environmental Protection Agency
Electric Power Research Institute

Endangered Species Act of 1973, as amended
early site permit

final environmental impact statement
finding of no significant impact
Federal Register

Final Safety Analysis Report
full-time equivalent

Ixiii
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FWS U.S. Fish and Wildlife Service

GCRP U.S. Global Change Research Program

GEH General Electric-Hitachi

GEIS Generic Environmental Impact Statement

GHG greenhouse gases

HLW high-level waste

HSM horizontal storage modules

IAEA International Atomic Energy Agency

INL Idaho National Laboratory

iPWR integral pressurized water reactor

ISFSI independent spent fuel storage installation

LLW low-level waste

LWR light water reactor

MCL maximum contaminant level

MEI maximally exposed individual

MOX mixed oxide

MTU metric tons of uranium

NA not applicable

NAAQS National Ambient Air Quality Standards

NEPA National Environmental Policy Act of 1969, as amended
NHPA National Historic Preservation Act of 1966, as amended
NMFS National Marine Fisheries Services

NMSS Office of Nuclear Material Safety and Safeguards
NPDES National Pollutant Discharge Elimination System

NRC U.S. Nuclear Regulatory Commission

NRDC Natural Resources Defense Council

NRHP National Register of Historic Places

OMB Office of Management and Budget

OSHA Occupational Safety and Health Administration

PFS Private Fuel Storage, LLC

PFSF Private Fuel Storage Facility

PM particulate matter

PMzs particulate matter with a diameter of 2.5 microns or less
PMio particulate matter with a diameter of 10 microns or less
Draft NUREG-2157 Ixiv
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PWR pressurized water reactors

RCRA Resource Conservation and Recovery Act of 1976, as amended
REMP radiological environmental monitoring program

TEDE total effective dose equivalent

TMI-2 Three Mile Island Unit 2

TN Transnuclear Inc.

TVA Tennessee Valley Authority

USACE U.S. Army Corps of Engineers

uUsScC United States Code

USsScCB U.S. Census Bureau

August 2013
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Units of Measure

Metric Prefixes

tera (T-) 102

giga (G-) 10°

mega (M-) 108

kilo (k-) 103

hecto (h-) 102

deci (d-) 10

centi (c-) 102

milli (m-) 103

mirco (u-) 106

nano (n-) 10-°

pico (p-) 1012

Radiological Units

pCi/ml microcurie(s) per milliliter

Bq becquerel(s)

Ci curie(s)

Ci/lL curies per liter

Cilyr curie(s) per year

mrem millirem

mSv millisievert(s)

pCi picocurie(s)

pCi/L picocurie(s) per liter

R roentgen

rad special unit of absorbed
dose

rem roentgen equivalent man
(a special unit of radiation
dose)

S siemens

Sv sievert
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Length/Distance

cm
ft
in.
km
m
mi
mm
yd

Volume
m3

yd®

ftd

L

gal

gpd
gpm

oz

Area
ha
ac
ft2
mi?
m2

Units of Time

hr
mo
S
yr
min
Ryr

centimeter(s)
foot or feet
inch(es)
kilometer(s)
meter(s)
mile(s)
millimeter(s)
yard(s)

cubic meter(s)
cubic yard(s)

cubic foot(feet)
liter(s)

gallon(s)

gallon(s) per day
gallon(s) per minute
ounce(s)

hectare(s)
acre(s)

square foot(feet)
square mile(s)
square meter(s)

hour(s)

month
second(s)
year(s)

minute

reactor year(s)
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Units of Temperature
°C degree(s) Celsius
°F degree(s) Fahrenheit

Units of Concentration
ppm parts per million
ppt parts per thousand

Units of Speed

mph mile(s) per hour

August 2013
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Units of Weight
MT

MTU

T

Units of Power
Btu

Gwd

MW

MW(e)

Ci/lL

L/d

L/min

ml or mL

metric ton(s) (or tonneJs])
metric ton(s) of uranium
ton(s)

British thermal unit(s)
gigawatt-day(s)
megawatt(s)
megawatt(s) electrical
curies per liter

liter(s) per day

liter(s) per minute
milliliter(s)
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1.0 Introduction

Since the inception of nuclear power, the U.S. Nuclear Regulatory Commission (NRC)
(including its predecessor, the Atomic Energy Commission) has worked to find a disposal
solution for spent nuclear fuel (spent fuel) generated by commercial nuclear power reactors. In
the late 1970s, the NRC reexamined an underlying assumption used in licensing reactors to that
time—that a repository could be secured for the ultimate disposal of spent fuel generated by
nuclear reactors, and that spent fuel could be safely stored in the interim. This analysis was
called the Waste Confidence proceeding.

This draft Waste Confidence Generic Environmental Impact Statement (draft GEIS) addresses
the environmental impacts of continuing to store spent fuel at a reactor site or at an away-from-
reactor storage facility, after the end of a reactor’s licensed life for operation until final
disposition in a geologic repository (“continued storage”). This draft GEIS has been prepared to
fulfill the Commission’s obligations under the National Environmental Policy Act of 1969, as
amended (NEPA) and NRC regulations implementing NEPA in Title 10 of the Code of Federal
Regulations (CFR) Part 51.

1.1 History of Waste Confidence

The first Waste Confidence rulemaking began in the late 1970s in response to two significant
legal proceedings. In 1977, the Commission denied a petition for rulemaking filed by the
Natural Resources Defense Council (NRDC) that asked the NRC to determine whether
radioactive wastes generated in nuclear power reactors can be disposed of without undue risk
to public health and safety and to refrain from granting pending or future requests for reactor
operating licenses until the NRC made a determination regarding disposal. The Commission
stated in its denial that, as a matter of policy, it “... would not continue to license reactors if it did
not have reasonable confidence that the wastes can and will in due course be disposed of
safely” (42 FR 34391). The Commission’s denial of the NRDC petition was affirmed upon
judicial review (NRDC v. NRC). Since that time, the Federal government has adopted deep
geologic disposal as the national solution for spent fuel disposal (Nuclear Waste Policy Act of
1982). Recently, the U.S. Department of Energy (DOE) reaffirmed the Federal government’s
commitment to the ultimate disposal of spent fuel, and predicted that a repository would be
available by 2048 (DOE 2013).

At about the same time the Commission denied the NRDC petition, the State of Minnesota and
the New England Coalition on Nuclear Pollution challenged license amendments that permitted
expansion of the capacity of spent fuel storage pools at two nuclear power plants, Vermont

August 2013 1-1 Draft NUREG-2157
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Yankee and Prairie Island. In 1979, the Court of Appeals for the District of Columbia (D.C.)
Circuit, in Minnesota v. NRC, remanded to the Commission the question of whether an offsite
storage or disposal solution would be available for the spent fuel at the two facilities at the
expiration of their licenses—in 2007 and 2009—and, if not, whether the spent fuel could be
stored safely at those reactor sites until an offsite solution was available.

In 1979, the NRC initiated a generic rulemaking that stemmed from these challenges and the
Court’s remand in Minnesota v. NRC. The Waste Confidence rulemaking generically assessed
whether the Commission could have reasonable assurance that spent fuel produced by nuclear
power plants “... can be safely disposed of....when such disposal or offsite storage will be
available, and....whether radioactive wastes can be safely stored onsite past the expiration of
existing facility licenses until offsite disposal or storage is available” (44 FR 61372). On

August 31, 1984, the Commission published the Waste Confidence decision (49 FR 34658) and
a final rule (49 FR 34688), codified at 10 CFR 51.23. In addition to addressing the NRC'’s
assessment of the issues presented by the Court’s remand, the Decision provided an
environmental assessment (EA) and finding of no significant impact (FONSI) to support

the Rule.

The analysis in 10 CFR 51.23 found that, for at least 30 years beyond the expiration of a
reactor’s licensed life for operation, no significant environmental impacts would result from
storage of spent fuel, and expressed the Commission’s reasonable assurance that a repository
was likely to be available in the 2007 to 2009 timeframe. The Rule also stated that, as a result
of this generic determination, the NRC need not prepare any site-specific environmental
analysis in connection with continuing storage when issuing a license or amended license for a
new reactor or independent spent fuel storage facility (ISFSI) (10 CFR 51.23(b)).

The first review of the Decision and the Rule occurred in 1989 and 1990. This review resulted
in revisions to the Decision and the Rule to reflect revised expectations for the availability of the
first repository, and to clarify that the expiration of a reactor’s licensed life for operation referred
to the full 40-year initial license for operation and a 30-year revised or renewed license. On
September 18, 1990, the Commission published the revised Decision (55 FR 38474) and final
Rule (55 FR 38472).

The Commission conducted its second review of the Decision and the Rule in 1999 and
concluded that experience and developments after 1990 had confirmed the findings and made a
comprehensive reevaluation of the Decision and Rule unnecessary. The Commission also
stated that it would consider undertaking a comprehensive reevaluation when the pending
repository development and regulatory activities had run their course or if significant and
pertinent unexpected events occurred that raised substantial doubt about the continuing validity
of the Waste Confidence decision (64 FR 68005).

Draft NUREG-2157 1-2 August 2013
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In 2008, the Commission decided to conduct its third review of the Decision and the Rule. This
review resulted in revisions to reflect revised expectations for the availability of the first
repository and to encompass at least 60 years of continued storage. In December 2010, the
Commission published its revised Decision (75 FR 81032) and final Rule (75 FR 81037).

In response to the 2010 rulemaking, the States of New York, New Jersey, Connecticut, and
Vermont; several public interest groups; and the Prairie Island Indian Community sought review
in the U.S. Court of Appeals for the D.C. Circuit challenging the Commission’s NEPA analysis
that supported the Rule. On June 8, 2012, the Court ruled that some aspects of the

2010 Waste Confidence rulemaking did not satisfy the NRC’s NEPA obligations. The Court
therefore vacated the Decision and the Rule and remanded the case to the NRC for further
proceedings consistent with the Decision (New York v. NRC).

The Court concluded that the Waste Confidence rulemaking proceeding is a major Federal
action necessitating either an environmental impact statement (EIS) or an EA that results in a
FONSI. The Court identified three deficiencies in the NRC’s environmental analysis:

1. Related to the Commission’s conclusion that permanent disposal will be available “when
necessary,” the Court held that the Commission needed to evaluate the environmental
effects of failing to secure permanent disposal, given the uncertainty about whether a
repository would be built.

2. Related to 60 years of continued storage, the Court concluded that the Commission had not
adequately examined the risk of spent fuel pool leaks in a forward-looking fashion.

3. Also related to continued storage, the Court concluded that the Commission had not
adequately examined the consequences of potential spent fuel pool fires.

In response to the Court’s decision, the Commission stated in Commission Order CLI-12-16
that it would not issue reactor or ISFSI licenses dependent upon the Waste Confidence rule
until the Court’s remand is appropriately addressed (NRC 2012a). This decision is not an
indication that the Commission lacks confidence in the availability of an ultimate disposal
solution, but rather reflects the Commission’s need to develop an analysis that assesses the
environmental impacts of continued storage in a manner addressing the Court’s remand.?
The Commission stated, however, that this determination extends only to issuance of the
license, and that all licensing reviews and proceedings should continue to move forward. In

1 “Waste confidence undergirds certain agency licensing decisions, in particular new reactor licensing and
reactor license renewal. Because of the recent court ruling striking down our current waste confidence
provisions, we are now considering all available options for resolving the waste confidence issue, which
could include generic or site-specific NRC actions, or some combination of both. We have not yet
determined a course of action. But, in recognition of our duties under the law, we will not issue licenses
dependent upon the Waste Confidence Decision or the Temporary Storage Rule until the court’'s remand
is appropriately addressed.” (NRC 2012a) at 4 citations omitted.
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SRM-COMSECY-12-016, the Commission directed the NRC to develop a GEIS to support an
updated Waste Confidence decision and rule (NRC 2012b).

1.2 Scope of the Generic Environmental Impact Statement

This draft GEIS analyzes the environmental impacts of continued storage, and also will provide
a regulatory basis for a proposed revision to the NRC’s Waste Confidence rule.

The Waste Confidence rule, originally adopted by the Commission in 1984, satisfies part of the
Commission’s NEPA obligation to prepare an environmental analysis prior to licensing a
commercial nuclear power reactor or a facility that will store the spent fuel generated by

these reactors.

For both power reactor and storage facilities, NEPA requires that the NRC address direct,
indirect, and cumulative impacts of its licensing actions. Thus, in issuing a power reactor
license, the NRC must analyze the environmental impacts resulting from the generation of spent
fuel by the reactor and its continued storage pending ultimate disposal. Likewise, for an ISFSI,
the NRC must analyze the impacts of continued storage at the facility until ultimate disposal for
the spent fuel is available. The environmental impacts addressed in this draft GEIS are limited
to the environmental impacts of continued storage.

This draft GEIS considers three possible continued storage timeframes: (1) short-term storage
of no more than 60 years after the end of a reactor’s licensed life for operation; (2) long-term
storage of no more than 160 years after the end of a reactor’s licensed life for operation; and
(3) indefinite storage at a reactor site or at an away-from-reactor ISFSI. The indefinite storage
scenario assumes that disposal in a repository never becomes available.

As discussed above, the NRC has analyzed three timeframes that represent various scenarios
for the length of continued storage that will be needed before spent fuel is sent to a repository.
The first, most likely, timeframe is the short-term timeframe, which analyzes 60 years of
continued storage after the end of a reactor’s licensed life for operation. As discussed in more
detail later this draft GEIS and in Appendix B to this draft GEIS, the NRC believes this is the
most likely timeframe because the DOE has expressed its intention to provide repository
capacity by 2048, which is about 10 years before the end of this timeframe for the oldest spent
fuel within the scope of this analysis. Further, international and domestic experience with deep
geologic repository programs supports a timeline of 25-35 years to provide repository capacity
for the disposal of spent fuel. The DOE’s prediction of 2048 is in line with this expectation. The
NRC acknowledges, however, that the short-term timeframe, although the most likely, is not
certain. Accordingly, this draft GEIS also analyzed two additional timeframes. The long-term
timeframe considers the environmental impacts of continued storage for a total of 160 years
after the end of a reactor’s licensed life for operation. Finally, although the NRC considers it
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highly unlikely, this draft GEIS includes an analysis of an indefinite timeframe, which assumes
that a repository does not become available.

1.3 Purpose of the Generic Environmental Impact
Statement

This draft GEIS assesses the environmental impacts of continued storage and, if adopted,
would provide a regulatory basis for the NRC’s proposed amendment to 10 CFR 51.23.

Consistent with principles of efficient use of agency resources and the Council on
Environmental Quality guidance, publication of this draft GEIS will help the Commission

decide whether the environmental impacts associated with continued storage can be considered
on a generic basis and codified in a rule. If so, then site-specific consideration of continued
storage would be unnecessary. As described in the introduction to this chapter, the
Commission has already generically considered continued storage and related impacts
addressed in 10 CFR 51.23 in various proceedings over the past 40 years. The Commission‘s
operating experience from spent fuel storage and licensing dates back to the 1950s and
supports the assessment of continued storage impacts in a draft GEIS for several reasons:

o Continued storage will involve spent fuel storage facilities for which the environmental
impacts of operation are sufficiently well understood as a result of lessons learned and
knowledge gained from operating experience.

o Activities associated with continued storage are expected to be within this well-understood
range of operating experience; thus, environmental impacts can be reasonably predicted.

e Changes in the environment around spent fuel storage facilities are sufficiently gradual and
predictable to be addressed using a generic approach.

This draft GEIS does not authorize issuance of any NRC license, but rather discloses the
environmental impacts associated with the continued storage of spent fuel. In addition, this
draft GEIS considers alternative approaches to assessing the environmental impacts of
continued storage (see Section 1.6).

1.4 Proposed Federal Action

The Commission proposes to issue a revised Rule, 10 CFR 51.23, that generically addresses
the environmental impacts of continued storage. This revision would adopt into regulation the
environmental impact analyses in this draft GEIS. Further, the revision would state that
because the impacts of continued storage have been generically assessed in this draft GEIS
and codified in a Rule, NEPA analyses for future reactor and spent fuel storage facility licensing
actions would not need to separately consider the environmental impacts of continued storage.
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1.5 Purpose of and Need for the Proposed Action

The purpose and need for the proposed action are threefold: (1) to improve the efficiency of the
NRC'’s licensing process by generically addressing the environmental impacts of continued
storage; (2) to prepare a single document that reflects the NRC'’s current understanding of these
environmental impacts; and (3) to respond to the issues identified in the remand by the Court in
the New York v. NRC decision.

The NRC intends to codify the results of its analyses in this draft GEIS at 10 CFR 51.23.

NRC licensing proceedings for nuclear reactors and ISFSIs will continue to rely on the generic
determination in 10 CFR 51.23 to satisfy obligations under NEPA with respect to the
environmental impacts of continued storage.

1.6 Alternatives

The NRC could pursue several alternatives, other than the proposed action, to address the
environmental impacts of continued storage in its licensing actions.

o First, the NRC could take no action and address the environmental impacts from continued
storage in each of its nuclear power plant and ISFSI initial licensing and license renewal
proceedings.

e Second, the NRC could develop a GEIS without incorporating the results into a rule. This
approach would allow the NRC to adopt this draft GEIS findings into environmental reviews
for future licensing activities, but without the binding effect of a rule.

e Third, the Commission could issue a policy statement. The policy statement would not bind
licensees and applicants like a rule, but it would provide notice of the Commission’s intent to
incorporate the findings of the GEIS into environmental reviews for future licensing activities.

16.1 No-Action Alternative

Under the no-action alternative, the NRC would take no action to generically address the
environmental impacts of continued storage. The NRC would then perform site-specific reviews
of the environmental impacts of continued storage. These reviews would generally take place
within the context of existing environmental review processes for new reactor licensing, reactor
license renewal, and ISFSI licensing and renewals. In some cases, these reviews could involve
time- and resource-intensive considerations of issues that could readily be resolved on a
generic basis. Therefore, this alternative is not consistent with Council on Environmental
Quality guidance for achieving efficiency and timeliness under NEPA.

In the no-action alternative, it is likely that NRC would first construct complete analyses of the
issues previously addressed by earlier Waste Confidence proceedings resulting in the adoption
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and revision of 10 CFR 51.23 for use in site-specific NEPA reviews, and then incorporate by
reference the applicable findings from the first few published environmental documents that
used the analyses. This approach could ultimately lead the NRC to consider the issue through
a generic and replicable analysis.

From a procedural perspective, the main effect of the no-action alternative is that the NRC
would have to address, in site-specific reviews, the environmental impacts of continued storage
for individual licensing proceedings. Requiring the NRC to prepare site-specific discussions of
generic issues, like those associated with continued storage, could result in the considerable
expenditure of public, NRC, and applicant resources. Further, licensing boards could be
required to hear nearly identical contentions in each proceeding on these generic issues.
Preparing and codifying the generic impacts of continued storage allows the NRC and the
parties to its licensing proceedings to focus their limited resources on the site-specific issues
that are unique to each licensing action.

1.6.2 Other Reasonable Alternatives

In addition to the proposed action and the no-action alternative, this draft GEIS considers two
other alternatives: a GEIS-only alternative and a policy-statement alternative.

1.6.2.1  GEIS-Only Alternative

Instead of incorporating the results of this draft GEIS into a binding revision of 10 CFR 51.23,
the NRC could develop and issue a GEIS that addresses the generic environmental effects of
continued storage, which would then be used to support site-specific licensing reviews. This
nonbinding, “GEIS-only” alternative would add somewhat to the efficiency of NRC reviews by
addressing issues that are similar at all sites or that otherwise are susceptible to generic
consideration. For particular licensing actions, the EIS or EA could incorporate by reference
any finding or conclusion of the GEIS, but parties to a proceeding could still file contentions on
continued storage. This approach is consistent with Council on Environmental Quality guidance
regarding efficiency and timeliness under NEPA.

While this approach would be beneficial in terms of improved efficiency, the GEIS’s findings and
conclusions would remain open to challenge in site-specific reviews for reactor and ISFSI
licensing proceedings. Although this incorporation-by-reference approach would satisfy NRC’s
NEPA obligations, this alternative could enable parties in licensing proceedings to raise
contentions that challenge the conclusions of the GEIS. Thus, the “GEIS-only” approach would
eliminate some of the efficiency and time-savings that the NRC would gain through a binding
generic analysis of continued storage, although it would provide greater efficiencies than the no-
action (site-specific) alternative.

August 2013 1-7 Draft NUREG-2157



~NOoO o WN PR

10
11
12

13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28

29

30
31
32
33

Introduction

Requiring the NRC to prepare multiple site-specific discussions of generic issues, when a
generic analysis would suffice, would result in considerable expenditure of public, NRC, and
applicant resources. Further, licensing boards might be required to hear nearly identical
contentions in individual licensing proceedings. Determining and codifying the generic impacts
of continued storage, on the other hand, would allow the NRC and parties to its licensing
proceedings to focus their limited resources on the site-specific issues that are unique to each
licensing action.

1.6.2.2 Policy-Statement Alternative

Instead of incorporating a GEIS into a binding rule on the impacts of continued storage, the
Commission could issue a policy statement that expresses its intent to either incorporate the
environmental impacts determined by the GEIS into site-specific NEPA analyses or to prepare
a site-specific evaluation without regard to the GEIS for each NRC licensing action.

In general, a policy statement suffers from many of the same shortcomings as the no-action and
nonbinding GEIS alternatives. The NRC would still need to address the impacts of continued
storage in site-specific NEPA analyses either by incorporating the impacts from the GEIS or
through the consideration of the impacts on a site-specific basis if no GEIS is adopted. Like the
no-action and nonbinding GEIS-only alternatives, the policy-statement alternative would reduce
the efficiencies that the NRC would gain through a rule whose incorporation of environmental
impacts of continued storage would be binding in licensing proceedings, although it would at
least provide notice to parties that the Commission might elect to incorporate by reference all or
a portion of the existing GEIS.

Preparation of site-specific analyses of continuing storage impacts, either by incorporating a
generic analysis by reference or by ignoring earlier analyses altogether, would result in
considerable expenditure of public, NRC, and applicant resources. Further, licensing boards
could be expected to hear nearly identical contentions in each proceeding on these generic
issues. Determining and codifying the generic impacts of continued storage would allow the
NRC and parties to its licensing proceedings to focus their limited resources on site-specific
issues that are unique to each licensing action.

1.6.3 Alternatives Considered but Eliminated

Interested parties submitted numerous scoping comments suggesting that this draft GEIS
should consider other actions as alternatives to the proposed update to 10 CFR 51.23. In

this section, this draft GEIS considers and eliminates the most common suggested alternatives
because they fail to address the purpose and need for this draft GEIS.
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1.6.3.1 Cessation of Licensing or Cessation of Reactor Operation

Cessation of licensing activities and cessation of reactor operations do not satisfy the stated
purpose and need for this draft GEIS, which is to improve the efficiency of NRC’s licensing
process, to prepare a single source that reflects the NRC'’s current understanding of the
environmental impacts of continued storage, and to comply with the remand in the New York v.
NRC decision. Abandonment of reactor licensing and the closure of existing plants is not a
reasonable alternative to the proposed action because these actions would not meet the NRC’s
stated objectives in proposing to revise 10 CFR 51.23.

Through the Atomic Energy Act, Congress has mandated that the NRC establish criteria to
allow the licensing of nuclear power plants. Therefore, without Congressional direction to do so,
the NRC may not deny a reactor license unless it determines that a license applicant has not
met the NRC'’s regulatory standards for issuance of a license. Further, unless a threat to the
public health and safety or the common defense and security exists, the NRC has no authority
to deprive current licensees of their vested interest in licenses already issued in compliance with
those regulatory standards. In separate rulemaking actions, the Commission has already
established criteria that provide reasonable assurance of public health and safety and due
consideration of environmental impacts in the construction and operation of nuclear power
plants, including facilities for continuing storage of spent fuel.

Although cessation of nuclear power plant licensing and operations would halt the future
generation of spent fuel, other environmental impacts could result from the required
development of replacement power sources or demand reductions. Even then, the
environmental impacts of continued storage would not cease until sufficient repository capacity
becomes available.

1.6.3.2 Implementing Additional Regulatory Requirements

Imposing new regulatory requirements, such as requiring licensees to implement hardened
at-reactor storage systems, reduce the density of spent fuel in pools, or expedite transfer of
spent fuel from pools to ISFSis, is outside the scope of this proposed action, which includes
alternatives that improve the efficiency of the NRC'’s licensing process by generically addressing
the environmental impacts of continued storage. Adoption of a revised 10 CFR 51.23,
supported by this draft GEIS, is not a licensing action, and does not impose new requirements
on licensees or applicants. Therefore, the NRC cannot impose new requirements or regulations
on the duration of spent fuel storage in pools through this proposed action. In separate
proceedings, the NRC is considering implementing revised security requirements as part of the
ongoing ISFSI security rulemaking effort. The rulemaking effort is described in the

December 16, 2009, Federal Register notice (74 FR 66589), “Draft Technical Basis for
Rulemaking Revising Security Requirements for Facilities Storing SNF [spent nuclear fuel] and
HLW [high-level waste]; Notice of Availability and Solicitation of Public Comments.” Also, the
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NRC is separately considering expedited transfer of spent fuel from pools as part of lessons
learned from the March 11, 2011 earthquake and subsequent tsunami that badly damaged the
Fukushima | Nuclear Power Plant in Japan (NRC 2012c).

1.6.4 Comparison of Reasonable Alternatives

The reasonable alternatives considered here include the proposed action (revising

10 CFR 51.23), no action (resulting in site-specific analyses in each licensing proceeding), a
generic EIS without a Rule (GEIS-only), and a Commission policy statement (GEIS-only or site-
specific analysis in each licensing proceeding).

The environmental impacts of these three alternatives are substantially the same, and the
licensed activities under all three alternatives remain the same. The alternatives merely
propose alternative means of analyzing the environmental impacts of continued storage. In
subsequent chapters of this draft GEIS, the NRC considers the potential environmental impacts
that result from continued storage. Chapter 7 provides a cost-benefit analysis of the
alternatives.

1.7 Public and Agency Involvement

1.7.1  Scoping Process

The NRC began the environmental review process by publishing a Notice of Intent to prepare
an EIS and conduct scoping in the Federal Register on October 25, 2012 (77 FR 65137). The
NRC conducted live and webcast public meetings on November 14, 2012 (NRC 2012d), and
conducted public webinars on December 5 and 6, 2012 (NRC 2012e). The NRC transcribed
the discussions that took place during the scoping meetings and webinars. The NRC received
approximately 700 pieces of comment correspondence, primarily through the website at
www.Regulations.gov (using Docket ID NRC-2012-0246) and, to a lesser extent, by fax and
mail. The scoping period formally closed on January 2, 2013, although staff considered
comments received after this date to the extent practical.

Scoping participants included private citizens and representatives of Tribes and State
governments, the U.S. Environmental Protection Agency (EPA), multiple environmental and
advocacy groups, industry, and quasi-governmental organizations. In all, the NRC identified
approximately 1,700 comments from the materials submitted.

The NRC responded to comments in its “Waste Confidence Generic Environmental Impact
Statement Scoping Process Summary Report” (NRC 2013a), which was published on March 4,
2013. The summary report, in accordance with 10 CFR 51.29(b), contained a summary of
conclusions reached by the NRC and issues identified as a result of the scoping process.

Draft NUREG-2157 1-10 August 2013
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Additional information regarding the summary report is provided in Appendix A. A summary of
outreach and correspondence related to the environmental review is provided in Appendix C.

Both this draft GEIS and the proposed Rule will have a concurrent 75-day public comment
period. The comment period will begin on the date of publication of EPA’s Notice of Availability
of this draft GEIS in the Federal Register and will allow interested parties to comment on the
results of the environmental review and the proposed Waste Confidence rule. During this
period, the NRC will conduct public meetings to describe the results of the environmental
review, respond to questions, and accept public comments on this draft GEIS and proposed
rule. Comments received on this draft GEIS and the proposed Rule will be addressed in the
final GEIS and the Rule.

1.7.2  Cooperating Agencies

The NRC did not identify any cooperating agencies for the Waste Confidence environmental
review, nor did the NRC receive any formal requests for cooperating agency status.

1.8 Analytical Approach

The NRC’s methodology and approach to evaluating the environmental impacts of continued
storage follows the guidance in NUREG-1748, “Environmental Review Guidance for Licensing
Actions Associated with NMSS Programs: Final Report” (NRC 2003), where applicable.

This draft GEIS evaluates the potential environmental impacts of continued storage at reactor
sites in Chapter 4, and at away-from-reactor sites in Chapter 5. The environmental impacts are
evaluated for three timeframes based on when a repository would become available. This
section outlines the approach, timeframes, assumptions, and previous NEPA assessments the
NRC used in its evaluation.

1.8.1 Approach to Impact Assessment

To evaluate the potential environmental impacts of continued storage at reactor sites

(Chapter 4), the NRC assumes that spent fuel is stored in a pool and in an ISFSI, both of which
have already been constructed and are operating during reactor operations. Therefore, many of
the impacts of at-reactor continued spent fuel storage can be determined by comparing onsite
activities that occur during reactor operations to the reduced activities that occur during
continued storage. Where appropriate, the environmental impacts during reactor operations are
drawn from the License Renewal GEIS (NRC 2013b), which evaluates the impacts of continued
reactor operation. In addition, this draft GEIS uses analyses in EAs prepared for ISFSIs and
renewals of those ISFSI licenses.
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For the impacts of continued storage at an-away-from-reactor ISFSI, the NRC evaluated the
impacts of an ISFSI of the same size as described in the “Final Environmental Impact Statement
for the Construction and Operation of an Independent Spent Nuclear Fuel Storage Installation
on the Reservation of the Skull Valley Band of Goshute Indians and Related Transportation
Facility in Tooele County, Utah” (NRC 2001). Chapter 5 contains a list of the assumptions used
in that analysis. Unlike in Chapter 4, the generic analysis for away-from-reactor storage at an
ISFSI includes a general discussion of the construction of the facility. However, the site-specific
impacts of the construction and operation of any proposed ISFSI would be evaluated by NRC as
part of that ISFSI's licensing process.

For both the at-reactor and away-from-reactor storage sites, the NRC assumes that the
construction, operation, and replacement of a dry transfer system (DTS) facility is necessary at
some point to handle the transfer of fuel. Chapter 2 provides the physical characteristics of the
reference DTS (see Section 2.1.4).

1.8.2 Timeframes Evaluated

The NRC evaluated the environmental impacts of continued storage in three timeframes that
begin once the licensed life of the reactor ends—short-term storage, long-term storage, and
indefinite storage (see Figure 1-1).

«40 years of reactor operation on original license R
*Up to 40 years of additional renewed license (up to 2 license renewals)
L?(:esncstg:j «Impacts evaluated within cumulative impacts analysis (See Chapter 6).
Life
~\
eTimeframe is 60 years beyond licensed life for reactor operations
Short-Term| *Assumes a repository becomes available by the end of this timeframe.
Storage )
~\
*Timeframe is for 100 years beyond the short-term storage timeframe
Long-Term | *Assumes a repository becomes available by end of this timeframe.
Storage J
~\
*Assumes no repository becomes available
Indefinite «Indefinite storage and handling of spent fuel.
Storage J

Figure 1-1. Continued Storage Timeframes

Draft NUREG-2157 1-12 August 2013



o N oo ~ WNPBE

9
10
11

12
13
14

15
16
17
18

19
20
21
22
23

24
25

26
27

28

29
30

Introduction

The first timeframe—short-term storage—Ilasts for 60 years and begins after the end of the
licensed life for a nuclear power plant. The NRC evaluated the environmental impacts resulting
from the following activities that occur during the short-term storage timeframe:

e continued storage of spent fuel in spent fuel pools (at-reactor only) and ISFSIs

e routine maintenance of at-reactor spent fuel pools and ISFSIs (e.g., maintenance of
concrete pads)

e construction and operation of an away-from-reactor ISFSI (including routine maintenance)

¢ handling and transfer of spent fuel from spent fuel pools to ISFSIs

The next timeframe—Ilong-term storage—is 100 years and begins immediately after the short-
term storage timeframe. The NRC evaluated the environmental impacts resulting from the
following activities that occur during long-term storage:

e continued storage of spent fuel in ISFSIs, including routine maintenance
e one-time replacement of ISFSIs and spent fuel canisters and casks

e construction and operation of a DTS (including replacement)

For the long-term storage timeframe, the NRC assumes that all spent fuel has already been
moved from the spent fuel pool to dry cask storage by the end of the short-term storage
timeframe. The spent fuel pool would be decommissioned within 60 years of permanent
cessation of operation, as required by 10 CFR 50.82.

The third timeframe—indefinite storage—assumes that a geologic repository does not become
available. In this timeframe, at-reactor spent fuel storage would continue to be stored onsite in
spent fuel pools until the end of the short-term storage timeframe and in at-reactor and away-
from-reactor ISFSIs indefinitely. For the evaluation of environmental impacts if no repository
becomes available, the following activities are considered:

e continued storage of spent fuel in ISFSIs, including routine maintenance
o replacement of ISFSIs and spent fuel canisters and casks every 100 years

e construction and operation of an away-from-reactor ISFSI (including replacement every
100 years)

¢ construction and operation of a DTS (including replacement every 100 years)

These activities are the same as those that would occur for long-term storage, but without a
repository, they would occur repeatedly.

August 2013 1-13 Draft NUREG-2157
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1.8.3 Analysis Assumptions

To evaluate the potential environmental impacts of continued storage, this draft GEIS makes
several assumptions.

¢ Although the NRC recognizes that the precise time spent fuel is stored in pools and dry cask
storage systems will vary from one reactor to another, this draft GEIS makes a number of
reasonable assumptions regarding the length of time the fuel can be stored in a spent fuel
pool and in a dry cask before the fuel needs to be moved or the facility needs to be
replaced. With respect to spent fuel pool storage, the NRC assumes that all spent fuel is
removed from the spent fuel pool and placed in dry cask storage in an ISFSI no later than
60 years after the end of the reactor’s licensed life for operation. With respect to dry cask
storage, the NRC assumes that the licensee uses a DTS during long-term and indefinite
storage timeframes to move the spent fuel to a new dry cask every 100 years. Similarly, the
NRC assumes that the DTS and the ISFSI pad are replaced every 100 years. For an ISFSI
that reaches 100 years of age near the end of the short-term storage timeframe, the NRC
assumes that the replacement would occur during the long-term storage timeframe.

e Based on its knowledge of and experience with the structure and operation of the various
facilities that will provide continued storage, including the normal life of those facilities,
the NRC believes that spent fuel pool storage could last for about 60 years beyond the
licensed life for operation of the reactor where it is stored, and that each ISFSI will last about
100 years, for a total of 160 years or less of likely continued storage if a repository becomes
available.

¢ Institutional controls will continue. This assumption avoids unreasonable speculation
regarding what might happen in the future regarding Federal actions to provide for the safe
storage of spent fuel. Although government agencies and regulatory safety approaches can
be expected to change over long periods of time into the future, the history of radiation
protection has generally been towards ensuring increased safety as knowledge of radiation
and effectiveness of safety measures has improved. For the purpose of the analyses in this
draft GEIS, the NRC assumes that regulatory control of radiation safety will remain at the
same level of regulatory control as currently exists today.

e The DOE analyzed a no-action alternative in their Final EIS for Yucca Mountain (DOE 2008)
that considered the loss of institutional controls. In particular, the DOE considered a specific
scenario in which spent fuel and high-level radioactive waste would remain in dry storage
at commercial and DOE sites and would be under institutional controls for approximately
100 years, and beyond that time, it was assumed there would be no institutional controls.
The NRC provided comments to the DOE related to their assumption about the loss of
institutional controls (NRC 2000). The NRC stated that it did not consider the loss of
institutional controls a reasonable assumption because the Federal government would

Draft NUREG-2157 1-14 August 2013
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continue to control licensed material under its authority for as long as necessary to protect
the public health and safety.

A DTS will be built at each ISFSI location during long-term storage timeframe to facilitate
spent fuel transfer and handling.

The NRC assumes a 100-year replacement cycle for spent fuel canisters and casks. This
assumption is consistent with assumptions made in the Yucca Mountain Final EIS (DOE
2008).

The 100-year replacement cycle also assumes replacement of the ISFSI facility and DTS.

Based on currently available information, the 100-year replacement cycle provides a
reasonably conservative assumption for a storage facility that would require replacement at
a future point in time. However, this assumption does not mean that dry cask storage
systems and facilities need to be replaced every 100 years to maintain safe storage.

The NRC assumes that the land used for the ISFSI pads and DTS would be reclaimed after
the facilities are demolished and, therefore, could be used again in the next 100-year
replacement cycle. The NRC believes this assumption is reasonable because the
characteristics of the previously disturbed land is already known and is suitable for ISFSI
and DTS design and construction.

The NRC assumes that aging management, including routine maintenance activities and
programs occurs between replacements. These “routine” or planned maintenance activities
are distinct from the “replacement” of facilities and equipment.

The spent fuel is moved from the spent fuel pool to dry cask storage within the short-term
storage timeframe.

The NRC assumes that nuclear power plant decommissioning occurs within 60 years after
the licensed life for operations in accordance with 10 CFR 50.82 or 52.110. The NRC also
assumes that, by the end of the short-term storage timeframe, a licensee will either
terminate its Part 50 or 52 license and receive a specific Part 72 ISFSI license (see 10 CFR
Part 72, Subpart C) or receive Commission approval under 10 CFR 50.82(a)(3) or 52.110(c)
to continue decommissioning under its Part 50 or 52 license. In either case, the NRC
assumes that the NRC will conduct an appropriate site-specific NEPA analysis for either
issuance of a Part 72 ISFSI license or approval to continue decommissioning in accordance
with 10 CFR 50.82(a)(3) or 52.110(c). The ISFSI and DTS would be decommissioned
separately.

Replacement of the entire ISFSI would occur over the course of each 100-year interval,
starting at the beginning of the long-term storage timeframe.

Construction, operation, and replacement of the DTS are assumed to occur within the long-
term storage timeframe. If the DTS is built at the beginning of the long-term storage
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timeframe, it could be near the end of its useful life by the end of that storage timeframe. To
be conservative, the NRC included the impacts of replacing the DTS one time during the
long-term storage timeframe.

e Because an away-from-reactor ISFSI could store fuel from several different reactors, the

earliest an away-from-reactor ISFSI would enter the short-term timeframe is when the first of

these reactors reaches the end of its licensed life for operation.

e The amount of spent fuel generated is based on the assumption that the nuclear power
plant operates for 80 years (40-year initial term plus two 20-year renewed terms).?

e A typical spent fuel pool of 700 metric tons of uranium (MTU) storage capacity reaches its
licensed capacity limit about 30 years into the licensed life for operation of a reactor. At
that point, some of the spent fuel would need to be removed from the spent fuel pool and
transferred to a dry cask storage system at either an at-reactor or away-from-reactor ISFSI.

e The environmental impacts of constructing a “spent fuel pool island,” which allows the spent
fuel pool to be isolated from other reactor plant systems to facilitate decommissioning, are
considered within the analysis of cumulative effects in Chapter 6. Because a new spent fuel
pool cooling system would be smaller in size and have fewer associated impacts than
existing spent fuel pool cooling systems, the environmental impacts of operating the new
spent fuel pool cooling system in support of continued storage in the spent fuel pool, would
be bound by the impacts of operating the existing cooling system described in Chapter 4.

¢ Itis assumed that an ISFSI of sufficient size to hold all spent fuel generated during licensed
life for operation will be constructed.

o Sufficient low-level waste (LLW) disposal capacity will be made available when needed.
Historically, the demand for LLW disposal capacity has been met by private industry. NRC
expects that this trend will continue in the future. For example, in response to demand for
LLW disposal capacity, Waste Control Specialists, LLC, opened a LLW disposal facility in
Andrews County, Texas on April 27, 2012.

The analyses in this draft GEIS are based on current technology and regulations. Appendix B
provides further information supporting the analysis assumptions. These analyses are not

intended to be, and should not be interpreted as, representative of any specific storage facility
or site in the United States where spent fuel is currently stored or could be stored in the future.

2 The Commission has not determined as a matter of policy that a second renewal is a possibility. This
draft GEIS included two renewals as a conservative assumption in evaluating potential environmental
impacts.
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1.8.4  Other Environmental Analyses

Numerous NRC proceedings, regulations, or NEPA documents address the environmental
impacts of other NRC-regulated activities: the licensed life for operation of a commercial
nuclear power facility, the licensed life of an ISFSI, spent fuel transportation, the nuclear fuel
cycle, license termination, and ultimate spent fuel disposal. This is depicted in Figure 1-2. A
brief description of these other NEPA documents and regulations are presented below. Some
of the NEPA documents used to support the analyses in this draft GEIS are listed in Table 1-1.

The storage of spent fuel during the initial licensed term for operation of a nuclear reactor is
considered within the site-specific EIS for either a 10 CFR Part 50 or 10 CFR Part 52 licensing
review.

The impacts from renewing the operating licenses for commercial nuclear power plants for up to
an additional 20 years are evaluated in site-specific EISs, which tier off the License Renewal
GEIS (NRC 2013b). The License Renewal GEIS addresses spent fuel storage during the
license renewal term. The findings from the License Renewal GEIS with respect to
environmental impacts of continued nuclear power plant operations have been codified in
regulation (in 10 CFR Part 51, Table B-1 of Appendix B to Subpart A).

The impacts from storage of spent fuel during the initial and renewed licensed terms of an ISFSI
are addressed in site-specific NEPA reviews for licensees that elect to construct ISFSIs with
specific licenses under 10 CFR Part 72. For those licensees that elect to construct an ISFSI
under a general license, the environmental review has already been conducted and
documented in an EA (NRC 1989).

The impacts from decommissioning nuclear power plants have previously been evaluated in
Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities
Supplement 1 Regarding the Decommissioning of Nuclear Power Reactors Main Report
(Decommissioning GEIS) (NRC 2002), although the Decommissioning GEIS expressly excludes
matters related to the environmental impacts of continued storage.

The environmental impacts of portions of the uranium fuel cycle that occur before new fuel is
delivered to the plant and after spent fuel is sent to a disposal site have been evaluated and are
codified in regulation (10 CFR 51.51, Table S—3).
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Table 1-1. List of NEPA Documents Used in Preparation of this Draft GEIS

Document

Agency

Date

Availability

Final EIS for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-
Level Radioactive Waste at Yucca
Mountain, Nye County, Nevada and its
supplements

Generic EISs

Final Generic EIS on Decommissioning of
Nuclear Facilities Supplement 1 Regarding
the Decommissioning of Nuclear Power
Reactors

Spent Fuel Transportation Risk
Assessment

Final Generic EIS on Handling and
Storage of Spent Light Water Power
Reactor Fuel

ISFSI Licensing

EA for 10 CFR Part 72 Licensing
Requirements for the Independent Storage
of Spent Fuel and High-Level Radioactive
Waste

Final EIS for the Construction and
Operation of an Independent Spent
Nuclear Fuel Storage Installation on the
Reservation of the Skull Valley Band of
Goshute Indians and Related
Transportation Facility in Tooele County,
Utah

Environmental Assessment Related to the
Construction and Operation of the

H.B. Robinson Independent Spent Fuel
Storage Installation

Environmental Assessment for the Trojan
Independent Spent Fuel Storage
Installation

Environmental Assessment for the License
Renewal of the General Electric Morris
Operation Independent Spent Fuel Storage
Installation in Morris, lllinois
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NRC

NRC

NRC

NRC

NRC
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June 2008

November
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March
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Table 1-1. List of NEPA Documents Used in Preparation of this Draft GEIS (cont'd)

Document

Agency

Date

Availability

Final Environmental Impact Statement for
the Construction and Operation of an
Independent Spent Fuel Storage
Installation to Store the Three Mile Island
Unit 2 Spent Fuel at the Idaho National
Engineering and Environmental Laboratory

Environmental Assessment Related to the
Construction and Operation of the Oconee
Nuclear Station Independent Spent Fuel
Storage Installation - Redacted

Environmental Assessment Related to the
Construction and Operation of the Calvert
Cliffs Independent Spent Fuel Storage
Installation — Redacted

Environmental Assessment for Proposed
Renewal of Calvert Cliffs Nuclear Power
Plant Independent Spent Fuel Storage
Installation

Environmental Assessment Related to the
Construction and Operation of the Fort St.
Vrain Independent Spent Fuel Storage
Installation

Environmental Assessment Related to the
Construction and Operation of the
Humboldt Bay Independent Spent Fuel
Storage Installation

Notice of Issuance of Environmental
Assessment and Finding of No Significant
Impact for the Diablo Canyon Independent
Spent Fuel Storage Installation

Environmental Assessment Related to the
Construction and Operation of the Rancho
Seco Independent Spent Fuel Storage
Installation

Environmental Assessment Related to the
Construction and Operation of the North
Anna Independent Spent Fuel Storage
Installation
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Table 1-1. List of NEPA Documents Used in Preparation of this Draft GEIS (cont'd)

Introduction

Document Agency Date Availability

Reactor License Renewals

Generic Environmental Impact Statement NRC May 2013  NUREG-1437®

for License Renewal of Nuclear Plants, Vol. 1 ML13106A241

Rev. 1 Vol. 2. ML13106A242
Vol. 3. ML13106A244

Supplemental Environmental Impact NRC May 2008  NUREG-1437, Supplement 32®)

Statement for Wolf Creek Generating

Station License Renewal

New Reactor Licensing

Environmental Impact Statement for the NRC January NUREG-2105®

Combined License (COL) for Enrico Fermi 2013 Vol. 1 ML12307A172

Unit 3 Vol. 2 ML12307A176
Vol. 3 ML12307A177
Vol. 4 ML12307A202

Environmental Impact Statement for NRC February NUREG-1937®

Combined Licenses (COLSs) for South 2011 Vol. 1 ML111290826

Texas Project Electric Generating Station Vol. 2 ML11049A001

Units 3and 4

Environmental Impact Statement for the NRC May 2011  NUREG-1936®

Combined License (COL) for Calvert Cliffs ML12026A658

Nuclear Power Plant Unit 3

Draft Environmental Impact Statement for NRC December NUREG-2111

Combined Licenses (COLSs) for William 2011 Vol. 1 ML11343A010

States Lee Il Nuclear Station Units 1 Vol. 2 ML11343A011

and 2

Previous Waste Confidence Rules and Decisions

Federal Register Notice — “Consideration NRC December 75 FR 81032

of Environmental Impacts of Temporary 2010

Storage of Spent Fuel After Cessation of

Reactor Operation; Waste Confidence

Decision Update; Final Rules”

Federal Register Notice — “Waste NRC December 64 FR 68005

Confidence Decision Review: Status” 1999

Federal Register Notice — “Consideration NRC September 55 FR 38472

of Environmental Impacts of Temporary 1990

Storage of Spent Fuel After Cessation of
Reactor Operation; and Waste Confidence
Decision Review; Final Rules”
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Table 1-1. List of NEPA Documents Used in Preparation of this Draft GEIS (cont'd)

Document Agency Date Availability
Federal Register Notice — “Waste NRC August 49 FR 34658
Confidence Decision and Requirements for 1984

Licensee Actions Regarding the
Disposition of Spent Fuel Upon Expiration
of Reactor Operating Licenses; Final
Rules”

(@) ADAMS can be accessed online. Accession numbers are provided for EAs.
(b) NUREGSs can be found online at the NRC'’s website.

Impacts from the transportation of fuel and waste to and from a nuclear power reactor are
codified in regulation (10 CFR 51.52, Table S—4).

The environmental impacts of residual radioactivity remaining after license termination are
addressed in the Generic Environmental Impact Statement in Support of Rulemaking on
Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities: Final Report
(License Termination Rule GEIS) (NRC 1997).

The environmental impacts of a specific geologic repository will be addressed in the EIS that the
DOE is required to submit for any geologic repository application that it submits.

1.8.5 Significance of Environmental Impacts

The NRC has established a standard of significance for assessing environmental issues. In
NRC environmental reviews, significance indicates the importance of likely environmental
impacts and is determined by considering two variables: context and intensity. Context is the
geographic, biophysical, and social setting in which the effects will occur. Intensity refers to the
severity of the impact, in whatever context it occurs. The NRC uses a three-level standard of
significance based upon the President’s Council on Environmental Quality guidelines

(40 CFR 1508.27):

SMALL - Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource. For the purposes
of assessing radiological impacts, the Commission has concluded that radiological
impacts that do not exceed permissible levels in the Commission’s regulations are
considered small.

MODERATE - Environmental effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.

LARGE — Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

Draft NUREG-2157 1-22 August 2013


http://www.nrc.gov/reading-rm/adams.html
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/
http://www.nrc.gov/reading-rm/doc-collections/cfr/part051/part051-0052.html

gah WNPEF

»

© 00

10
11
12
13
14
15
16
17
18

19
20

21

22
23
24
25
26
27
28
29
30

Introduction

For issues in which the significance determination is based on risk (i.e., the probability of
occurrence as well as the potential consequences), the probability of occurrence as well as the
potential consequences have been factored into the determination of significance. For some
resource areas, the impact determination language is specific to the authorizing regulation or
statute (e.g., “not likely to adversely impact” for historic and cultural resources).

1.8.6 Issues Eliminated from Review in this GEIS

The NRC is evaluating the continued storage of commercial spent fuel in this draft GEIS. Thus,
certain topics are not addressed because they are not within the scope of this review. These
topics include:

e noncommercial spent fuel (e.g., defense waste)

e commercial high level waste generated from reprocessing

greater-than-class-C LLW

advanced reactors (e.g., high-temperature and gas-cooled reactors)

foreign spent fuel

nonpower reactor spent fuel (e.g., test and research reactors)

need for nuclear power

e reprocessing of commercial spent fuel

The “Waste Confidence Generic Environmental Impact Statement Scoping Process Summary
Report” (NRC 2013a) provides additional details on topics that are considered out of scope for
this draft GEIS.

1.8.7 Draft GEIS Contents

The subsequent chapters of this draft GEIS are organized as follows. Chapter 2 describes
typical facility characteristics and activities that are used to assess environmental impacts of
continued storage. Chapter 3 describes the affected environment. Chapters 4 and 5 include
analyses of potential environmental impacts of at-reactor storage (Chapter 4) and away-from-
reactor storage (Chapter 5). Chapter 6 evaluates the cumulative impacts of continued storage
with other reasonable past, present, and reasonably foreseeable actions. Chapter 7 provides
cost-benefit analyses of the alternatives. Chapter 8 summarizes the findings of the preceding
chapters and presents the NRC’s recommendation with respect to which alternative should be
chosen. Chapter 9 provides a list of the staff who authored this draft GEIS.
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Appendices to this draft GEIS provide the following additional information:
e Appendix A — Scoping Comments
¢ Appendix B — Technical Feasibility of Continued Storage and Repository Availability
¢ Appendix C — Outreach and Correspondence
e Appendix D — Draft GEIS Comments and Responses
e Appendix E — Analysis of Spent Fuel Pool Leaks
o Appendix F — Spent Fuel Pool Fires
e Appendix G —Spent Fuel Storage Facilities
e Appendix H — Estimated Costs of Alternatives

1.9 Other Applicable Federal Requirements

Atomic Energy Act of 1954, as amended - The Atomic Energy Act of 1954, as amended,
provides fundamental jurisdictional authority to the DOE and the NRC over governmental and
commercial use of nuclear materials. This Act ensures proper management, production,
possession, and use of radioactive materials. To comply with the Act, NRC has established
requirements published in Title 10 of the CFR.

This Act gives NRC authority to regulate the possession, transfer, storage, and disposal of
nuclear materials, as well as aspects of transportation packaging design for radioactive
materials that include testing for packaging certification. This Act gives EPA the authority to
develop standards for the protection of the environment and public health from radioactive
material.

National Environmental Policy Act of 1969, as amended — The NRC has prepared this draft
GEIS in accordance with the NRC’s implementing regulations for NEPA (10 CFR Part 51).

Energy Reorganization Act of 1974, as amended - The Energy Reorganization Act of 1974
(Act of 1974), as amended, established the NRC. Under the Atomic Energy Act of 1954, a
single agency, the Atomic Energy Commission, had responsibility for the development and
production of nuclear weapons and for both the development and the safety regulation of the
civilian uses of nuclear materials. The Act of 1974 split these functions, assigning to one
agency, now the DOE, the responsibility for the development and production of nuclear
weapons, promotion of nuclear power, and other energy-related work, and assigning to the NRC
the regulatory work, which does not include regulation of defense nuclear facilities. The Act of
1974 gave the Commission its collegial structure and established its major offices. The later
amendment to the Act of 1974 also provided protections for employees who identify nuclear
safety concerns.

Draft NUREG-2157 1-24 August 2013
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Nuclear Waste Policy Act of 1982, as amended - The Nuclear Waste Policy Act provides for
the research and development of repositories for the disposal of high-level radioactive waste,
spent fuel, and low-level radioactive waste. The Act assigns responsibility for the construction
of a deep geologic repository to the DOE.

Administrative Procedure Act of 1946, as amended - The Administrative Procedure Act is
the fundamental law governing the processes of Federal administrative agencies. It requires,
for example, that affected persons be given adequate notice of proposed rules and an
opportunity to comment on the proposed rules. This Act gives interested persons the right to
petition an agency for the issuance, amendment, or repeal of a rule. It also provides standards
for judicial review of agency actions.

The Administrative Procedure Act has been amended often and now incorporates several other
acts. Three of these incorporated acts deal with access to information: The Freedom of
Information Act, The Government in the Sunshine Act, and The Privacy Act. The Freedom of
Information Act requires that agencies make public their rules, adjudicatory decisions,
statements of policy, instructions to staff that affect a member of the public, and, upon request,
other material that does not fall into one of the act's exceptions for material dealing with national
security, trade secrets, and other sensitive information. The Government in the Sunshine Act
requires that collegial bodies such as the Commission hold their meetings in public, with

certain exceptions for meetings on matters such as national security. The Privacy Act limits
release of certain information about individuals.

Two other incorporated acts are noteworthy: The Regulatory Flexibility Act and The
Congressional Review Act. The Regulatory Flexibility Act requires that agencies consider the
special needs and concerns of small entities in conducting rulemaking. The Congressional
Review Act requires that every agency rule be submitted to Congress before being made
effective, and that, before being made effective, every "major"” rule sit before Congress for

60 days, during which time the rule can be subjected to an accelerated process that can lead
to a statutory modification or disapproval of the rule.

1.10 References

10 CFR Part 2. Code of Federal Regulations, Title 10, Energy, Part 2, “Agency Rules of
Practice and Procedure.” Washington, D.C.

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of
Production and Utilization Facilities.” Washington, D.C.
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10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental
Protection Regulations for Domestic Licensing and Related Regulatory Functions.”
Washington, D.C.

10 CFR Part 52. Code of Federal Regulations, Title 10, Energy, Part 52, “Licenses,
Certifications, and Approvals for Nuclear Power Plants.” Washington, D.C.

10 CFR Part 72. Code of Federal Regulations, Title 10, Energy, Part 72, “Licensing
Requirements for the Independent Storage of Spent Nuclear Fuel, High-Level Radioactive
Waste, and Reactor-Related Greater Than Class C Waste.” Washington, D.C.

40 CFR Parts 1500 through 1508. Code of Federal Regulations, Title 40, Protection of
Environment, Parts 1500 “Purpose, Policy, and Mandate” through 1508 “Terminology and
Index.” Washington, D.C.

42 FR 34391. July 5, 1977. “Denial of Petition for Rulemaking.” Federal Register, U.S. Nuclear
Regulatory Commission, Washington, D.C.

44 FR 61372. October 25, 1979. “Storage and Disposal of Nuclear Waste.” Federal Register,
U.S. Nuclear Regulatory Commission, Washington, D.C.

49 FR 34658. August 31, 1984. “Waste Confidence Decision and Requirements for Licensee
Actions Regarding the Disposition of Spent Fuel Upon Expiration of Reactor Operating
Licenses; Final Rules.” Federal Register, U.S. Nuclear Regulatory Commission,

Washington, D.C.

49 FR 34688. August 31, 1984. “Waste Confidence Decision.” Federal Register, U.S. Nuclear
Regulatory Commission, Washington, D.C.

55 FR 38472. September 18, 1990. “Consideration of Environmental Impacts of Temporary
Storage of Spent Fuel After Cessation of Reactor Operation; and Waste Confidence Decision
Review; Final Rules.” Federal Register, U.S. Nuclear Regulatory Commission,

Washington, D.C.

55 FR 38474. September 18, 1990. “Waste Confidence Decision Review.” Federal Register,
U.S. Nuclear Regulatory Commission, Washington, D.C.

64 FR 68005. December 6, 1999. “Waste Confidence Decision Review: Status.” Federal
Register, U.S. Nuclear Regulatory Commission, Washington, D.C.

74 FR 66589. December 16, 2009. “10 CFR 72 and 73.” Federal Register, U.S. Nuclear
Regulatory Commission, Washington D.C.
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75 FR 81032. December 23, 2010. “Consideration of Environmental Impacts of Temporary
Storage of Spent Fuel After Cessation of Reactor Operation; Waste Confidence Decision
Update; Final Rules.” Federal Register, U.S. Nuclear Regulatory Commission,
Washington, D.C.

75 FR 81037. December 23, 2010. “Waste Confidence Decision Update.” Federal Register,
U.S. Nuclear Regulatory Commission, Washington, D.C.

77 FR 65137. October 25, 2012. “Notice of Intent To Prepare an Environmental Impact
Statement for the Consideration of Environmental Impacts of Temporary Storage of

Spent Fuel After Cessation of Reactor Operation.” Federal Register, U.S. Nuclear Regulatory
Commission, Washington, D.C.

Administrative Procedures Act. 5 USC 500, et seq.
Atomic Energy Act of 1954. 42 USC 2011, et seq.
Congressional Review Act. 5 USC 801-808.

DOE (U.S. Department of Energy). 2008. Final Supplemental Environmental Impact Statement
for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste at Yucca Mountain, Nye County, Nevada. DOE EIS-0250F-S1, Office of Civilian
Radioactive Waste Management, Las Vegas, Nevada. Accession No. ML081750212.

DOE (U.S. Department of Energy). 2013. Strategy for the Management and Disposal of Used
Nuclear Fuel and High-Level Radioactive Waste. Washington, D.C. Accession
No. ML13011A138.

Energy Reorganization Act of 1974, as amended. 42 USC 5801.
Freedom of Information Act. 5 USC 552.

Government in the Sunshine Act of 1976. 5 USC 552b.

National Environmental Policy Act (NEPA) of 1969. USC 4321-4347.

Natural Resources Defense Council (NRDC) v. U. S. Nuclear Regulatory Commission (NRC).
1978. 582 F. 2d 166, U.S. Court of Appeals, District of Columbia Circuit.

NRC (U.S. Nuclear Regulatory Commission). 1984. Environmental Assessment for 10 CFR

Part 72 “Licensing Requirements for the Independent Spent Fuel and High-Level Radioactive
Waste.” NUREG-1092, Washington, D.C. ML091050510.
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NRC (U.S. Nuclear Regulatory Commission). 1989. Environmental Assessment and Finding of
No Significant Impact for Proposed Rule Entitled, “Storage of Spent Nuclear Fuel in NRC-
Approved Storage Casks at Nuclear Power Reactor Sites.” Washington, D.C. Accession

No. ML051230231.

NRC (U.S. Nuclear Regulatory Commission). 1997. Generic Environmental Impact Statement
in Support of Rulemaking on Radiological Criteria for License Termination of NRC-Licensed
Nuclear Facilities: Final Report. NUREG-1497, Volume 1, Washington, D.C. Accession

No. ML042310492.

NRC (U.S. Nuclear Regulatory Commission). 2000. Letter from William Kane, NRC, to Ivan
Itkin, DOE dated February 22, 2000, regarding “NRC’s Comments on the U.S. DOE’s
Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada.”
Washington, D.C. Accession No. ML003684722.

NRC (U.S. Nuclear Regulatory Commission). 2001. Final Environmental Impact Statement for
the Construction and Operation of an Independent Spent Nuclear Fuel Storage Installation on
the Reservation of the Skull Valley Band of Goshute Indians and Related Transportation Facility
in Tooele County, Utah. NUREG-1714, Volume 1, Washington, D.C. Accession

No. ML020150217.

NRC (U.S. Nuclear Regulatory Commission). 2002. Final Generic Environmental Impact
Statement on Decommissioning of Nuclear Facilities Supplement 1 Regarding the
Decommissioning of Nuclear Power Reactors Main Report. NUREG—-0586, Supplement 1,
Volume 1, Washington, D.C. Accession No. ML023470323.

NRC (U.S. Nuclear Regulatory Commission). 2003. Environmental Review Guidance for
Licensing Actions Associated with NMSS Programs: Final Report. NUREG-1748,
Washington, D.C. Accession No. ML032450279.

NRC (U.S. Nuclear Regulatory Commission). 2012a. Memorandum and Order dated August 7,
2012, regarding “Petition to Suspend Final Decision on All Pending Reactor Licensing
Proceedings.” Commission Order CLI-12-16, Washington, D.C. Accession No.
ML12220A094.

NRC U.S. Nuclear Regulatory Commission). 2012b. Memorandum from R.W. Borchardt to
A.L. Vietti-Cook dated September 6, 2012, regarding “Staff Requirements — COMSECY-
12-0016 — Approach for Addressing Policy Issues Resulting from Court Decision to Vacate
Waste Confidence Decision and Rule.” Washington, D.C. Accession No. ML12250A032.
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NRC (U.S. Nuclear Regulatory Commission). 2012c. Program Plans for Tier 3
Recommendations. SECY12 0095, Washington, D.C. Accession Nos. ML12208A208 (SECY);
ML12165A092 (Enclosure 1); ML12165A093 (Enclosure 2); and ML12208A210 (Enclosure 3).

NRC (U.S. Nuclear Regulatory Commission). 2012d. Summary of Public Scoping Meetings for
Environmental Impact Statement to Support Waste Confidence Rulemaking. Washington, D.C.
Accession No. ML12339A281.

NRC (U.S. Nuclear Regulatory Commission). 2012e. Summary of Public Scoping Webinars for
the Environmental Impact Statement to Support the Waste Confidence Rulemaking.
Washington, D.C. Accession No. ML12356A293.

NRC (U.S. Nuclear Regulatory Commission). 2013a. Waste Confidence Generic
Environmental Impact Statement Scoping Process Summary Report. Washington, D.C.
Accession No. ML13060A128.

NRC (U.S. Nuclear Regulatory Commission). 2013b. Generic Environmental Impact Statement
for License Renewal of Nuclear Plants. NUREG-1437, Revision 1, Washington, D.C.
Accession No. ML13107A023.

Nuclear Waste Policy Act of 1982. 42 USC 10101, et seq.
Privacy Act of 1974. 5 USC 552a.
Regulatory Flexibility Act of 1981. 5 USC 601-612.

State of Minnesota v. U.S. Nuclear Regulatory Commission (NRC). 1979. Nos. 78-1269 and
78-2032, U.S. Court of Appeals, District of Columbia Circuit.

State of New York, et al. v. U.S. Nuclear Regulatory Commission (NRC). 2012. No. 11-1045,
U.S. Court of Appeals, District of Columbia Circuit.
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2.0 Generic Facility Descriptions and Activities

This chapter describes typical facility characteristics and activities that the U.S. Nuclear
Regulatory Commission (NRC) used to assess environmental impacts that may occur from
continued storage of spent nuclear fuel (spent fuel) beyond the licensed life for operation of a
reactor (continued storage).

2.1 Generic Facility Descriptions

Most commercial spent fuel is stored at reactor sites in spent fuel pools and at-reactor
independent spent fuel storage installations (ISFSIs). Some commercial spent fuel is stored
under NRC regulatory oversight at away-from-reactor ISFSIs such as the GE-Hitachi Nuclear
Energy Americas, LLC, Morris wet storage facility in Morris, Illinois (GEH Morris) and the

U.S. Department of Energy’s (DOE) Three Mile Island, Unit 2, Fuel Debris ISFSI at the Idaho
National Engineering Laboratory.>? The remainder of the commercial spent fuel has either
been reprocessed at the former Nuclear Fuel Services reprocessing facility in western New York
or removed from reactor sites by the DOE, or its predecessor agencies, and is no longer
regulated by the NRC. The spent fuel addressed by the generic analysis in this draft Waste
Confidence Generic Environmental Impact Statement (draft GEIS) is the commercial spent fuel
regulated by the NRC. Spent fuel or commercial high-level waste derived from reprocessing of
spent fuel under the control of other agencies of the Federal government is not included in this
generic analysis. Additional information on the scope of this draft GEIS is presented in
Chapter 1.

The following sections provide generic descriptions of NRC-licensed facilities that store
commercial spent fuel, with an emphasis on characteristics relevant to continued storage.
These descriptions provide physical context for the generic activities described in Section 2.2.

2.1.1 At-Reactor Continued Storage Site Descriptions

The following sections describe the general characteristics of at-reactor continued storage sites,
which are identical to nuclear power plant sites.

1 DOE holds three ISFSI licenses from NRC: (1) the Fort St. Vrain at-reactor ISFSI in Platteville,
Colorado; (2) the away-from-reactor Three Mile Island ISFSI; and (3) the yet-to-be-constructed away-
from-reactor Idaho Spent Fuel Facility.

2 In 2006, the NRC granted a license to Private Fuel Storage, LLC (PFS), to construct and operate an
away-from-reactor ISFSI in Skull Valley, Utah. PFS did not construct the proposed ISFSI and, on
December 20, 2012, it submitted a request to the NRC to terminate its license (PFS 2012).

August 2013 2-1 Draft NUREG-2157
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Site and Activity Descriptions

2.1.1.1 General Description of Single-Unit Nuclear Power Plant Site

This section describes a generic single-unit nuclear power plant site, which is where continued
storage will occur in spent fuel pools and at-reactor ISFSIs. Key differences between a single-
unit site and multiple-unit site, relevant to continued storage, are described in Section 2.1.1.2.

A nuclear power plant site, including its associated ISFSI, contains a number of buildings or
structures. Among them are a containment building or reactor building, turbine building,
auxiliary building, vent stacks, meteorological towers, and cooling systems (which may include
cooling towers). A nuclear power plant also includes large parking areas, security fencing,
switchyards, water-intake and -discharge facilities, and transmission lines. While reactor,
turbine, and auxiliary buildings are often clad or painted in colors that are intended to reduce or
mitigate their visual presence, the heights of many of the structures, coupled with safety lights,
make power plants visible from many directions and from great distances. Typical heights of
structures found on these facilities are as follows: reactor buildings are 90 m (300 ft), turbine
buildings are 30 m (100 ft), stacks are 90 m (300 ft), meteorological towers are 60 m (200 ft),
natural draft cooling towers are higher than 150 m (500 ft), and mechanical draft cooling towers
are 30 m (100 ft) tall. Transmission-line towers are between 20 and 50 m (70 and 170 ft) in
height, depending on the voltage being carried (NRC 2013a).

There are two types of power reactors currently in use in the United States—boiling water
reactors (BWRs) and pressurized water reactors (PWRs). In general, all nuclear power plant
sites, when operating, are similar in terms of the types of onsite structures; however, the layout
of buildings and structures varies considerably among the sites. In addition, while these
buildings and structures are necessary during operations, many of the structures may be
removed, mothballed, or entombed as a result of the decommissioning process, depending on
several factors, including which decommissioning option licensees select and other operational
considerations. Many of these structures will be present at the beginning of continued storage
analyzed in this draft GEIS. As decommissioning of the reactor facility progresses, the number
of onsite structures will decline until only continued storage-related structures are present at the
beginning of the long-term storage timeframe. The following list describes typical structures
located on most sites following the permanent cessation of reactor operations (NRC 2013a):

e Containment or reactor building. The containment or reactor building of a PWR is a massive
concrete or steel structure that houses the reactor vessel, reactor coolant piping and pumps,
steam generators, pressurizer, pumps, and associated piping. In general, the reactor
building of a BWR includes a containment structure and a shield building. The reactor
containment building is a massive steel and concrete structure that houses the reactor
vessel, the reactor coolant piping and pumps, and the suppression pool. It is located inside
a shield building.

¢ Fuel building. For PWRs, the fuel building has a fuel pool that is used to store and service
spent fuel and prepare new fuel for insertion into the reactor. This building is connected to

Draft NUREG-2157 2-2 August 2013
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Site and Activity Descriptions

the reactor containment building by a transfer tube or channel that is used to move new fuel
into the reactor and move spent fuel out of the reactor for storage. For plants with a BWR/6
reactor, spent fuel is stored in an adjacent Fuel Building or Fuel Handling Building.

Turbine building. The turbine building houses the turbine generators, condenser, feedwater
heaters, condensate and feedwater pumps, waste-heat rejection system, pumps, and
equipment that support those systems.

Auxiliary buildings. Auxiliary buildings house support systems (e.g., the ventilation system,
emergency core cooling system, laundry facilities, water treatment system, and waste
treatment system). An auxiliary building may also contain the emergency diesel generators
and, in some PWRs, the diesel fuel storage facility.

Diesel generator building. Often a separate building houses the emergency diesel
generators if they are not located in the auxiliary building.

Pump houses. Various pump houses for circulating water, standby service water, or
makeup water may be onsite.

Cooling towers. Cooling towers are structures designed to remove excess heat from the
condenser without dumping the heat directly into waterbodies (e.g., lakes or rivers). The
two principal types of cooling towers are mechanical draft towers and natural draft towers.
Most nuclear plants with once-through cooling do not have cooling towers. However, seven
facilities with once-through cooling also have cooling towers that are used to reduce the
temperature of the water before it is released to the environment.

Radwaste facilities. Radioactive waste facilities may be contained in an auxiliary building or
located in a separate radwaste building.

Ventilation stack. Many older nuclear power plants, particularly BWRs, have ventilation
stacks to discharge gaseous waste effluents and ventilation air directly to the outside.
These stacks can be 90 m (300 ft) tall or higher and contain monitoring systems to ensure
that radioactive gaseous discharges are below fixed release limits.

Switchyard and transmission lines. Facilities typically contain a large switchyard that
connects the site to the regional power distribution system.

Administrative, training, and security buildings. In most cases, administrative, training, and
security buildings are located outside the protected area of the plant.

Independent spent fuel storage installations. An ISFSI is designed and constructed for the
interim storage of spent fuel pending permanent disposal. ISFSIs are used by operating
plants to add spent fuel storage capacity beyond that available in spent fuel pools.

Nuclear power plant facilities are large industrial complexes with land-use requirements
generally amounting to 40 to 50 ha (100 to 125 ac) for the reactor containment building,
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auxiliary buildings, cooling system structures, administration and training offices, and other
facilities (e.g., switchyards, security facilities, and parking lots). Areas disturbed during
construction of the power plant generally have been returned to prior uses or were ecologically
restored when construction ended. Site areas range from 34 ha (84 ac) for the San Onofre
plant in California to 5,700 ha (14,000 ac) for the Clinton plant in lllinois. Almost 60 percent of
plant sites encompass 200 to 800 ha (500 to 2,000 ac), with 28 site areas ranging from 200 to
400 ha (500 to 1,000 ac) and an additional 12 sites encompassing 400 to 800 ha (1,000 to
2,000 ac). Larger land areas are often associated with elaborate man-made closed-cycle
cooling systems that include cooling lagoons, spray canals, reservoirs, artificial lakes, and buffer
areas (NRC 2013a).

Nuclear power plant sites are located in a range of political jurisdictions, including towns,
townships, service districts, counties, parishes, and states. Typically, the nearest resident lives
about 0.4 km (0.25 mi) from a nuclear power plant and ISFSI. At more than 50 percent of the
sites, the population density within a 80-km (50-mi) radius is fewer than 77 persons/km?

(200 persons/mi?), and at more than 80 percent of the sites, the density within 80 km (50 mi) is
fewer than 193 persons/km? (500 persons/mi?). The largest population density is around the
Indian Point Nuclear Generating Station in upper Westchester County, New York, which has a
population density within 80 km (50 mi) of more than 825 persons/km? (2,138 persons/mi?).
Within the 80-km (50-mi) radius, State, Federal, and Native American lands are present to
various extents (NRC 2013a).

The nuclear power plant structures that are used for continued storage of spent fuel, namely
spent fuel pools and at-reactor ISFSIs, are described in more detail in Section 2.1.2 of this draft
GEIS. Power plant-specific data on spent fuel pools and ISFSIs is provided in Appendix G of
this draft GEIS. As shown in Appendix G, spent fuel pool licensed capacities at single-unit PWR
power plants range from 544 assemblies at H.B. Robinson Steam Electric Plant, Unit 2, to
2,363 assemblies at the Callaway Plant and Wolf Creek Generating Station. At BWR plants,
spent fuel pool capacities range from 1,803 assemblies at the Brunswick Steam Electric
Generating plant to 4,608 assemblies at Fermi Unit 2.

2.1.1.2 General Description of Multiple-Unit Nuclear Power Plant Sites

During continued storage at a multiple-unit site, other onsite reactors may be in different
stages of their life cycles: under construction; operating; or decommissioning. Subject to
NRC regulations that ensure independence of safety systems, multiple reactors may share
systems, structures, and components (e.g., a spent fuel pool). Existing nuclear power
plants with shared spent fuel pools are summarized in Table 2-1. Dresden Units 2 and 3
and Comanche Peak Units 1 and 2 do not share a pool, but have two pools in one structure.
Other common structures at multiple-unit sites include cooling system infrastructure,
switchyards, and ISFSIs (Sailor et al. 1987).
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Table 2-1. U.S. Pressurized Water Reactors with Shared Spent Fuel Pools

Shared Pool Capacity

Power Plant® Assemblies (cores)
Braidwood 2,984 (13.5)
Byron 2,984 (13.5)
Calvert Cliffs 1,830 (8.4)
D.C. Cook 3,613 (18.7)
North Anna 1,737 (11.1)
Oconee® 1,312 (7.4)
Point Beach 1,502 (12.4)
Prairie Island 1,582 (13.1)
Surry Units 1,044 (6.6)
Zion© 3,012 (15.6)

(a) Source: Individual plant operating licenses www.nrc.gov.
(b) Oconee Units 1 and 2 share a pool. Unit 3 has a separate pool.
(c) Zion Units 1 and 2 were permanently shut down on February 13, 1998.

As noted in the Decommissioning GEIS (NRC 2002a), licensees that choose to shut down one
reactor at a multi-reactor site usually choose a decommissioning option that allows the
shutdown reactor to be placed in a safe, stable condition and maintained in that state until other
reactors shut down, so that all reactors at a site can be decommissioned simultaneously.® In
these cases, a licensee may opt to store spent fuel in the shutdown reactor’s spent fuel pool
until all reactors undergo decommissioning. Alternatively, the licensee may transfer some or all
of the spent fuel in the shutdown reactor’s spent fuel pool to spent fuel pools for the other
operating reactors or to an at-reactor or away-from-reactor ISFSI, and begin some
dismantlement activities in the shutdown reactor’s spent fuel pool. As discussed in Chapter 1,
the NRC assumes that, in compliance with current decommissioning requirements, all of a
reactor’s spent fuel will have been removed from the spent fuel pool within 60 years after the
end of the reactor’s licensed life for operation.

2.1.1.3 Reactor and Fuel Technologies

Several commercial reactor designs have been built and operated in the United States. As
described below, the generic analysis in this draft GEIS is focused on past, present, and future
spent fuel types that will be subject to a future NRC licensing action. These fuel types include:
fuel types that have been used in the past and continue to be stored under an NRC license; fuel
types that are presently used; and fuel types for which the characteristics are similar to fuel
used today, are well understood, and may be used in the near future.

3 See Section 2.2 below for a description of the SAFSTOR option.
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Light Water Reactors

The majority of reactors that have been licensed for commercial operation in the United States,
including the currently operating nuclear power plants and those under construction, are light
water reactors. Light water reactors use ordinary water as coolant and a neutron moderator to
initiate and control the nuclear reaction. The two light water reactor designs in use are PWRs
and BWRs. There are 69 PWRs and 35 BWRs operating in the United States today.* This is
important for the generic analysis of continued storage because these reactors all use similar
fuel, which means that the NRC can generically consider the environmental impacts of
continuing to store spent fuel after a reactor’s licensed life for operation.

The nuclear fuel typically used in both types of

reactors is uranium enriched to a concentration of 2 Enrichment: Enriching uranium

to 5 percent of the uranium-235 isotope. The fuelis | increases the proportion of uranium
in the form of cylindrical uranium dioxide (UO) atoms that can be “split” by fission to
pellets, approximately 1 cm (0.4 in) in diameter and release energy (usually in the form of
1to 1.5 cm (0.4 to 0.6 in) in height. The fuel pellets | heat) that can be used to produce
are stacked and sealed inside a hollow cylindrical electricity.

fuel rod made of zirconium alloy. As described

further below, a small amount of stainless-steel-clad fuel was used in the past and is still being
stored under NRC licenses. The fuel rods are approximately 4.3 m (14 ft) long. They are
bundled into fuel assemblies that generally consist of 15 x 15 or 17 x 17 rods for PWRs and

8 x 8 or 10 x 10 rods for BWRs. For PWRs, there are typically 150 to 200 fuel assemblies,
containing between 179 and 264 fuel rods per assembly, loaded into the core when operating.
For BWRs, there are typically between 370 and 800 fuel assemblies, containing between 91
and 96 fuel rods per assembly, loaded into the core when operating. The mass of uranium fuel
in a typical light water reactor core is about 90 MTU, regardless of whether the reactor is a PWR
or BWR design.

As shown in Table 2-2, fuel with stainless-steel cladding was used at five plants that are all shut
down. LaCrosse was the last decommissioning plant to transfer its stainless-clad fuel from its
pool into an at-reactor dry storage ISFSI in September 2012 (UxC 2013). Some of the Haddam
Neck and San Onofre Unit 1 stainless-clad fuel is stored at the GEH Morris away-from-reactor
ISFSI and the remainder is in at-reactor dry storage. The continued storage of this fuel is
covered by NRC licenses.

4 Crystal River Nuclear Generating Plant, Unit 3, and Kewaunee Power Station, both PWRs, have
announced plans to permanently cease operations.
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Table 2-2. Stainless-Steel-Clad Fuel at Decommissioning Plants

Discharged
Stainless-Clad Stored at GEH

Plant Assemblies® Morris ISFSI®)
Haddam Neck 945 82
Indian Point Unit 1 160 -
LaCrosse 333
San Onofre Unit 1 665 270
Yankee Rowe 76

Total 2,179 352
Sources:
(@) EIA 1994.

(b) NRC 2004a.
(c) S. Cohen & Associates, Inc. 1998.

The amount of spent fuel accumulated at a reactor over its licensed life depends on factors such
as how long the reactor operates each year, the duration of outages, spent fuel burnup, and
operating lifetime. For purposes of analysis in this draft GEIS, the NRC assumes reactors
operate with high capacity factors and short outages, which results in the generation of more
spent fuel.

Spent fuel burnup describes the extent to which energy has been extracted from nuclear fuel.
Burnup is the actual energy released per mass of initial fuel in GWd/MTU. Spent fuel is
considered to have low burnup if the burnup is less than 45 GWd/MTU. At low burnups, about
one-fourth to one-third of the spent fuel assemblies are removed from the reactor and replaced
every 12 to 18 months. Therefore, the amount of spent fuel discharged from a light water
reactor to its spent fuel pool is about 20 MTU per year. After 80 years of reactor operation, this
amounts to about 1,600 MTU of spent fuel. A reactor could operate for 80 years if the licensee
requested, and the NRC granted, two 20-year renewals of its initial 40-year operating license.

Currently, the average discharge burnup for PWRs and BWRs is approximately 48 and

43 GWd/MTU, respectively (EPRI 2010). By 2020 it is projected that the maximum discharge
burnups for PWRs and BWRs will be 58 and 48 GWd/MTU, respectively (EPRI 2010). The
current trend toward extended irradiation cycles and higher fuel enrichments of up to 5 weight
percent uranium-235 has led to an increase of the burnup range for discharged nuclear fuel
assemblies in the United States that is expected to exceed 60 GWd/MTU. For plants at which
higher fuel burnups are authorized, the period between outages may be extended to 24 months
and the annual discharge of spent fuel reduced to about 15 MTU per year. Should a nuclear
power plant operate for up to 80 years with high-burnup fuel, it would generate about

1,200 MTU of spent fuel. For purposes of analysis in this draft GEIS, the NRC relies for
impact analysis on the larger reactor lifetime amount of spent fuel discharged at low burnups
(i.e., 1,600 MTU), unless otherwise stated in the description of environmental impacts. This is
because many of the environmental impacts (e.g., land use, geology and soils, and terrestrial
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resources) will depend upon the greater amount of space needed to store the larger amounts of
spent fuel that would be generated at low burnups. In cases where high-burnup fuel is a
consideration in the impact determination, which is the case with spent fuel pool fires, this is
explained in the supporting analysis.

Mixed Oxide Fuel

Mixed oxide (MOX) fuel is a type of nuclear reactor fuel that contains plutonium oxide mixed
with either natural or depleted uranium oxide in ceramic pellet form. Using plutonium reduces
the amount of enriched uranium needed to produce a controlled reaction in commercial light
water reactors. MOX fuel was produced and used in the United States prior to the mid-1970s;
during that time, the United States reprocessed nuclear fuel and recovered plutonium for reuse
as MOX fuel in light water reactors. MOX fuel was used at Quad Cities, San Onofre, Big Rock
Point, Dresden Unit 1 and, as recently as 2005-2008, Catawba Unit 1. Catawba Unit 1 used
four MOX lead test assemblies that were part of a nonproliferation project conducted by the
National Nuclear Security Administration. Because the MOX fuel is substantially similar to
existing uranium oxide light water reactor fuel and was, in fact, used in existing light water
reactors in the United States, it is within the scope of this draft GEIS.

MOX fuel is not currently being produced in the United States; however, an application is
pending before the NRC for Shaw AREVA MOX Services (formerly Duke COGEMA Stone &
Webster) to manufacture MOX fuel at the Mixed Oxide Fuel Fabrication Facility at the Savannah
River Site in South Carolina as part of the National Nuclear Security Administration’s ongoing
nonproliferation project. The MOX fuel proposed to be manufactured by Shaw AREVA MOX
Services is a blend of plutonium dioxide, extracted from retired nuclear weapons and other
sources of surplus plutonium, and depleted uranium dioxide, which is a byproduct of the
uranium enrichment process. Because the MOX fuel that would be generated at the Mixed
Oxide Fuel Fabrication Facility is substantially similar to existing light water reactor fuel and is,
in fact, intended for use in existing light water reactors in the United States, MOX fuel from this
project is within the scope of this draft GEIS.

Integral Pressurized Water Reactors

The NRC is preparing to review a number of integral pressurized water reactor (iPWR) designs
that are currently under development. An iPWR is a small modular reactor that uses light water
reactor technology. Current iIPWR designs employ light water reactor technology with current
design fuel and secondary loop steam generators, but also incorporate a number of advanced
features and characteristics (NRC 2012a). The NRC is currently engaged in preapplication
activities with several applicants for light water small modular reactors.
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Because the light water reactor fuel that would be used in iPWR designs is substantially similar
to existing light water reactor fuel (i.e., zirconium-clad, low-enriched uranium oxide pellets in
square fuel rod arrays), it is within the scope of this draft GEIS.

Other Commercial Reactor and Fuel Designs

In addition to light water reactors, two other reactor technologies are sufficiently well developed
to be deployed for use as commercial nuclear power plants: the high-temperature gas-cooled
reactor and the liquid metal fast reactor. As described in more detail below, with the exception
of high-temperature gas reactor fuel stored in the Fort Saint Vrain ISFSI, spent fuel generated
by these technologies is not within the scope of the analysis in this draft GEIS because neither
technology is in commercial use or under development in the United States at this time.

High-Temperature Gas-Cooled Reactors

A high-temperature gas-cooled reactor is a type of nuclear fission reactor that typically operates
at a very high temperature, is graphite-moderated, and uses an inert gas such as helium as its
primary coolant. Fuel may be loaded in the core in a prismatic or pebble bed design. In the
United States, there have been two high-temperature gas-cooled reactors built and
commercially operated: Fort Saint Vrain and Peach Bottom Unit 1. Fort Saint Vrain has been
decommissioned, and Peach Bottom Unit 1 is in the process of decommissioning. The

Fort Saint Vrain spent fuel continues to be stored at an NRC-licensed ISFSI in Plattesville,
Colorado, and is within the scope of this draft GEIS.> Peach Bottom Unit 1 fuel is under Federal
government control at the Idaho National Laboratory and is not within the scope of this draft
GEIS because it is no longer regulated by the NRC.

The NRC is participating in preapplication reviews of the DOE’s Next Generation Nuclear Plant.
The Next Generation Nuclear Plant would use nuclear fuel comprised of tristructural-isotropic-
coated fuel particles contained in either fuel pebbles or prismatic fuel assemblies. The uranium
oxycarbide kernels in each particle would be encapsulated in successive layers of silicon
carbide and pyrolitic carbon.

Because this fuel type has not completed fuel qualification testing, it is not yet a commercially
viable technology. If this technology should become viable and the NRC is asked to review one
or more license applications for a high-temperature gas-cooled reactor facility, then the
environmental impacts of continued storage of spent fuel will be considered in individual
licensing proceedings unless the NRC updates the GEIS and corresponding rule to include the
environmental impacts of storing this type of fuel after a reactor’s licensed life for operation.

5 The NRC renewed the operating license for the Fort St. Vrain ISFSI in May 2011, after completing an
environmental assessment and finding of no significant impact (76 FR 30399).
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Liguid Metal Fast Reactor

Liguid metal fast reactors use a molten metal (e.g., sodium) as their primary coolant. Fuel for a
liquid metal fast reactor varies by concept, but typically consists of a mix of uranium and
zirconium or a mix of uranium, plutonium, and zirconium. In the United States, Enrico Fermi
Unit 1 was a liquid-sodium-cooled fast reactor that operated between 1963 and 1972. Fermi
Unit 1 is in the process of decommissioning and all spent fuel has been removed from the site
and is now the responsibility of the DOE.

The NRC is engaged in preliminary preapplication discussions with the designers of three liquid
metal fast reactors—Toshiba Corporation's Super-Safe, Small and Simple design, General
Electric Hitachi's Power Reactor Innovative Small Module design, and Gen4 Energy’s Gen4
Module design. The fuel types in these designs range from a mix of uranium-zirconium or
uranium-plutonium-zirconium metal alloys to stainless-steel-clad uranium nitride.

These fuel types have not completed fuel qualification testing and are not yet commercially
viable technologies. If these technologies should become viable and the NRC is asked to
review one or more license applications for a liquid metal fast reactor facility, then the
environmental impacts of continued storage of spent fuel will be considered in individual
licensing proceedings unless the NRC updates the GEIS and corresponding rule to include the
environmental impacts of storing this type of fuel after a reactor’s licensed life for operation.

2.1.2  Onsite Spent Fuel Storage and Handling

As of the end of 2011, the amount of commercial spent fuel in storage at commercial nuclear
power plants is an estimated 67,500 MTU. The amount of spent fuel in storage at commercial
nuclear power plants is expected to increase at a rate of approximately 2,000 MTU per year
(NRC 2012a).

Licensees have designed spent fuel pools to temporarily store spent fuel in pools of
continuously circulating water that cool the spent fuel assemblies and provide shielding from
radiation. When industry designed the current fleet of operating nuclear power plants, it
expected that, after a few years, the plant operators would transport spent fuel to one or more
reprocessing plants. However, as a result of historic decision-making on reprocessing® no
commercial spent fuel reprocessing facilities are currently operating or planned in the

United States (NRC 2012b).

8 In furtherance of anti-proliferation policies, the Federal government declared a moratorium on
reprocessing spent fuel in 1976. This moratorium was lifted in 1981, but in 1993, President Clinton
issued a policy statement that the United States does not encourage civil use of plutonium, including
reprocessing. In 2001, President Bush’s National Energy Policy encouraged research into reprocessing
technologies. Currently, there is no Federal moratorium on reprocessing.
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2.1.2.1 Spent Fuel Pools

Spent fuel pools are designed to store and cool spent fuel following its removal from a reactor.
Spent fuel pools are massive and durable structures constructed from thick, reinforced-concrete
walls and slabs that vary between 0.7 and 3 m (2 and 10 ft) thick. Typically, spent fuel pools are
at least 12 m (40 ft) deep, allowing the spent fuel to be covered by at least 6 m (20 ft) of water,
which provides adequate shielding from the radiation for anyone near the pool. All spent fuel
pools currently in operation are lined with stainless-steel liners that vary in thickness from 6 to
13 mm (0.25 to 0.5 in.). Further, all spent fuel pools have either a leak-detection system or
administrative controls to monitor the spent fuel pool liner (NRC 2012a). Typically, leak-
detection systems are made up of several individually monitored channels or are designed so
that leaked water empties into monitored drains. Leaked water is directed to a sump, liquid
radioactive waste treatment system, or other cleanup or collection system.

Reactor designers originally anticipated that spent fuel would be stored for less than 1 year
before being shipped to a reprocessing plant for separation of the fissile isotopes. For this
reason, currently operating reactors originally had storage capacity for one full core plus one or
two additional discharged batches of spent fuel. When the United States abandoned spent fuel
reprocessing and spent fuel pools began to fill up, licensees expanded fuel storage capacity by
replacing the original storage racks with higher density fuel racks. Licensees achieved the
higher density by taking into account in their safety assessments the neutron-absorbing
characteristics of the stainless-steel structure of the storage racks and incorporating plates or
sheets containing a neutron absorber material for reactivity control (EPRI 1988). As a result, a
typical spent fuel pool at a light water reactor now holds the equivalent of about six reactor core
loads, or about 700 MTU (see Appendix G).

On this basis, the NRC has adopted as its reference spent fuel pool, one that has 700 MTU
storage capacity that reaches its licensed capacity limit in about 35 years into licensed life for
operation of a reactor. At that point, some of the spent fuel would need to be removed from the
spent fuel pool and transferred to a dry cask storage system at either an at-reactor or away-
from-reactor ISFSI.

Two events have resulted in changes to NRC requirements for physical security and the safe
operation of spent fuel pools. The first was the terrorist attacks on September 11, 2001. The
NRC ordered all operating nuclear power plants to immediately implement compensatory
security measures. In addition, the NRC issued orders to decommissioning reactor licensees
that imposed additional security measures associated with access authorization, fitness for duty,
and behavior observation. In 2009, the NRC completed a rulemaking that codified generally
applicable security requirements for operating power plants (74 FR 13926).

Second, in response to the March 11, 2011 severe earthquake and subsequent tsunami that
resulted in extensive damage to the six nuclear power reactors at Japan’s Fukushima Dai-ichi

August 2013 2-11 Draft NUREG-2157



gah WNPEF

© 0o~NO

10
11
12
13
14
15
16
17
18
19
20

21

22
23
24
25
26
27
28

29
30
31
32
33
34
35
36

Site and Activity Descriptions

site, the NRC established a task force of senior agency experts (Near-Term Task Force). On
July 12, 2011, the Near-Term Task Force issued its report, which concluded that there was no
imminent risk from continued operation and licensing activities (NRC 2011a). Based on its
analysis, the Near-Term Task Force made 12 overarching recommendations for changes to
ensure the continued safety of U.S. nuclear power plants.

Several of these recommendations addressed spent fuel pool integrity and assurance of
adequate makeup water in the event of a serious accident. In response to the Near-Term Task
Force’s recommendations, the NRC issued multiple orders and a request for information to all of
its nuclear power plant licensees on March 12, 2012. The orders addressed: (1) mitigating
strategies for beyond-design basis external events; and (2) reliable spent fuel pool
instrumentation. In addition, the NRC issued a formal request for information to all licensees to
assist the agency in reevaluating seismic and flooding hazards at operating reactor sites and
determining whether appropriate staffing and communication can be relied upon to coordinate
event response during a prolonged station blackout event, as was experienced at Fukushima
Dai-ichi. The NRC will use the information collected to determine whether to update the design
basis and systems, structures, and components important to safety, including spent fuel pools.
However, because the NRC has not yet received responses to the request for information and
has not decided whether any license needs to be modified, suspended, or revoked, for
purposes of analysis in this draft GEIS, the NRC assumes that the existing regulatory
framework remains unchanged.

2.1.2.2 At-Reactor Independent Spent Fuel Storage Installations

Spent fuel pools, as discussed above, have limited capacity to store a reactor’s spent fuel. As
noted, the NRC has adopted a reference pool of 700 MTU storage capacity that reaches its
licensed capacity limit about 35 years into licensed life for operation of a reactor. At that point,
the licensee needs a dry cask storage system to store older fuel that has cooled sufficiently and
can be removed safely from the pool. These dry cask storage systems are located in ISFSIs at
reactor sites and are licensed by the NRC. Dry cask storage shields people and the
environment from radiation and keeps the spent fuel dry and nonreactive (NRC 2012a).

There are many different dry cask storage systems, but most fall into two main categories based
on how they are loaded. The first is the bare fuel, or direct-load, casks in which spent fuel is
loaded directly into a basket that is integrated into the cask. Bare fuel casks, which tend to be
all metal construction, are generally bolted closed. The second is a canister-based system in
which spent fuel is loaded into a basket inside a cylinder called a canister. The canister is
usually loaded while inside a transfer cask, then welded and transferred vertically into either a
concrete or metal storage overpack or horizontally into a concrete storage module

(e.g., NUHOMS) (DOE 2012a). Typical dry cask storage systems are shown in Figure 2-1.
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At some nuclear reactors across the
country, spent fuel is kept on site,
typically above ground, in systems
basically similar to the ones shown
here. Once the spent fuel has
sufficiently cooled, it is loaded into
special canisters that are designed
to hold nuclear fuel assemblies
(shown left). Water and air are
removed. The canister is filled with
inert gas, welded shut and rigorously
tested for leaks. The dry casks are
then loaded onto concrete pads.
Some systems store fuel vertically
(bottom left) and some are oriented
horizontally (bottom right).

Concrete : )
Storage ———e
Bunker >

Figure 2-1. Dry Storage of Spent Fuel (Source: NRC 2012a)

Dry cask storage systems are licensed by the NRC for storage only or for storage and
transportation. Storage-only casks are not certified for transportation under 10 CFR Part 71,
“Packaging and Transportation of Radioactive Material.” Casks and canisters licensed for both
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storage and transportation are generally referred to as dual-purpose casks and dual-purpose
canisters. Some vendors refer to their dual-purpose casks or canisters as “multipurpose”
canisters, which implies that it would be suitable for storage, transportation, and disposal.
However, in the absence of a repository program, there are no specifications for disposal
canisters and, therefore, no dual-purpose casks or canisters have been certified as
multipurpose (DOE 2012a).

There are 69 ISFSIs licensed to operate in 34 states. As of the beginning of 2012, ISFSIs were
storing spent fuel in over 1,700 loaded dry casks. Of the currently licensed ISFSIs, 54 are
operating under general licenses and 15 have specific licenses (NRC 2013b). Figure 2-2 shows
the locations of U.S. ISFSIs. Information on ISFSiIs is presented in Appendix G of this draft
GEIS.

NRC authorizes construction and operation of ISFSIs by general and specific licenses. A
general license is created by regulation and confers the right upon the general licensee to
proceed with the licensed activity without further review or approval by the NRC. A specific
license, by contrast, requires an application to perform the licensed activity and NRC review and
approval by granting the license.

As these concepts apply to ISFSIs, every nuclear power reactor licensee holds a general
license, by virtue of 10 CFR Part 72, Subpart K, which authorizes storage of spent fuel in casks
whose design has been approved by the NRC. Licensees must evaluate the safety of using the
approved casks at the ISFSI for site-specific conditions, including man-made and natural
hazards, and must conform to all requirements under Subpart K for use of the approved design.
In addition, licensees must review their programs for operating the reactor (e.g., physical
security, radiation protection, or emergency planning) to determine if those programs are
affected by use of the casks and, if so, to seek approval from the NRC for any necessary
changes to those programs.

Further, a reactor licensee can seek a specific license to construct and operate an ISFSI, which
requires NRC's review of the safety, environmental, and physical security aspects of the
proposed facility and the licensee’s financial qualifications. If the NRC concludes the proposed
ISFSI meets licensing criteria, the NRC grants the specific license. This license contains
various conditions (e.g., leak testing and monitoring) and specifies the quantity and type of
material the licensee is authorized to store at the site. A specific license runs for a term of 40
years and may be renewed without limit for an additional 40 years (NRC 2012a).

Draft NUREG-2157 2-14 August 2013



€10z 1snbny

GT-¢

LSTZ—O3dNN Held

U.S. Independent Spent Fuel Storage Installations

DOE TM2 Slofags

' DOE ldahie Bpeni Fuel Faclity

Feancho Seeo & Ft Sair Wrain [vault storage)

Carrent &s of March 2013: LEGEMD

5 Operuting Quneral Licanaed ISFSl st Rsdcton Shas Comasehe Paak anmdaur  Fely @
3 B Ruactor SHes Pursulng a General Beensed 1SFSI Fehots Bend :
4 15 spacific Licansad ESFSIs |8 or Away Som Rescior Siea)

§

knowm sitas am paraing @ btare Specific Licensad BSFS)) Visderford
D i Bz Tawacs Progoct

K

T

e

F 3 5-. Sor SibuE hirve not A4 i “'_H"l
34 stutes have ot st one BFE| = Frv—
——— Rallizads It ratate Highsways o This i e pardry 15 cortert
TEAY m ¥: souron Tl rary
Lot inmmned Thes g will b updaind whan changis scor.

Figure 2-2. Licensed/Operating ISFSIs by State (Source: NRC 2013b)

suonduosa@ AlANOY pue 8IS



~NOoO o WN PR

(0]

10
11

12
13
14
15
16
17
18

19
20
21

22

23
24

25
26
27
28
29
30
31
32
33

Site and Activity Descriptions

As described in more detail in Section 2.2.1, nuclear power plant licensees will undertake major
decommissioning activities during the 60 years following permanent cessation of reactor
operations. During major decommissioning activities, the licensees will transfer spent fuel from
spent fuel pools to either an at-reactor or away-from-reactor ISFSI. When the at-reactor ISFSI
is the only spent fuel storage structure left onsite, the facility is referred to as an “ISFSI-only
site.” Existing ISFSI-only sites include Big Rock Point, Haddam Neck, Fort St. Vrain, Maine
Yankee, Rancho Seco, Trojan, and Yankee Rowe.

The NRC requires licensees to develop spent fuel management plans that include specific
consideration of a plan for removal of spent fuel stored under a general license, and spent fuel
management before decommissioning systems and components needed for moving, unloading,
and shipping spent fuel (10 CFR 50.54(bb) and 72.218)."

Following the terrorist attacks on September 11, 2001, the NRC issued Orders to ISFSI
licensees to require certain compensatory measures. For example, on May 23, 2002, the NRC
issued an Order to the GEH Morris wet storage ISFSI (NRC 2002b). On October 16, 2002, the
NRC also issued Orders to specifically licensed and generally-licensed dry storage ISFSIs
(including those with near-term plans to store spent fuel in an ISFSI under a general license).
These Orders apply to prospective licensees. The details of these Orders are withheld from the
public for security reasons.

In addition to NRC licensing requirements, licensees may also be subject to individual State
requirements. For example, the State of Minnesota Public Utilities Commission requires an
applicant to receive a “certificate of need” prior to constructing an ISFSI.

Example of At-Reactor ISFSIs

Dry cask storage systems in use in the United States are summarized in Appendix G. Two
common systems are described below.

A common vertical dry cask storage system currently in use in at-reactor ISFSIs is Holtec
International’s HI-STORM 100. The HI-STORM cylindrical overpack is stored on an ISFSI pad
with its longitudinal axis in a vertical orientation. For example, its MPC-32 multipurpose canister
can hold up to 32 PWR fuel assemblies. Canisters are also available for BWR spent fuel. As a
result, dry storage of the entire 1,600 MTU of spent fuel generated by a typical reactor,
assuming all spent fuel is eventually transferred from the spent fuel pool, would require about
100 casks. Each storage cask is about 3.4 m (11 ft) wide and 6.1 m (20 ft) tall. The layout of
casks on an ISFSI pad is guided by operational considerations at each site. However, a
nominal layout involves casks separated by about 4.5 m (15 ft). Therefore, a typical ISFSI pad

” The regulations reference “irradiated-fuel-management plans.” For the purposes of this discussion
there is no difference between irradiated fuel and spent fuel.
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with 100 casks located inside a protected area common to the power plant, and arranged as 10
rows of 10 casks each, would cover about 46 x 46 m (150 x 150 ft). Therefore, the total area of
the ISFSI pad would be about 0.2 ha (0.5 ac) (Holtec 2000). For purposes of analysis in this
draft GEIS, the NRC assumes that an ISFSI of sufficient size to hold all spent fuel generated
during licensed life for operation is constructed during the reactor’s licensed life for operation.

A common horizontal dry cask storage system currently in use in at-reactor ISFSIs is available
from Transnuclear, Inc., a wholly-owned subsidiary of AREVA North America. The NUHOMS
horizontal cask system uses dry shielded canisters that are placed in concrete horizontal
storage modules (HSMs). Among the NRC-approved canister designs is the NUHOMS-61BT
dry shielded canister. This canister can hold 61 BWR fuel assemblies. Canisters are also
available for PWR spent fuel. For a BWR, the HSM is about 6.0 m (20 ft) long, 4.6 m (15 ft)
high and 2.9 m (9.7 ft) wide. As a result, dry storage of 1,600 MTU of spent fuel generated by a
generic BWR, assuming all spent fuel is eventually transferred from the spent fuel pool to an at-
reactor ISFSI, would require about 150 HSMs. If HSMs were installed in rows and placed back-
to-back in 2 x 10 arrays, an ISFSI with 150 HSMs would require about 7 double module rows
and a single module row of 10 HSMs. Allowing for a 6-m- (20-ft-) wide concrete approach slab
on the entrance side of each HSM, a 150 HSM ISFSI site would be about 60 m (200 ft) wide
and 220 m (720 ft) long. Therefore, the total area of the horizontal ISFSI, including the
protected area, would be about 1.3 ha (3.6 ac).

2.1.3 Away-from-Reactor ISFSIs

Existing away-from-reactor ISFSIs include the GEH Morris wet storage facility in Morris, lllinois
and the DOE’s Three Mile Island, Unit 2 Fuel Debris ISFSI at the Idaho National Engineering
Laboratory. Further, the NRC has issued a license to Private Fuel Storage, LLC (PFS) for an
away-from-reactor ISFSI, which would have been located on the reservation of the Skull Valley
Band of Goshute Indians (NRC 2004b).

A future away-from-reactor ISFSI could accept spent fuel from one or more nuclear power
plants. For purposes of this draft GEIS, the NRC assumes that the industry could develop an
away-from-reactor ISFSI that would store up to 40,000 MTU of spent fuel from various nuclear
power plant sites using existing technologies. Spent fuel would be moved from operating or
decommissioning reactor sites, or ISFSI-only sites, to an away-from-reactor ISFSI or ISFSls,
and then from the away-from-reactor ISFSI to one or more permanent repositories. Aside from
the existing GEH Morris wet storage facility, the NRC assumes that, in the future, a portion of
the industry’s spent fuel would be stored in one or more dry cask storage systems at an away-
from-reactor ISFSI.

In 2006, the NRC granted a license to PFS, to construct and operate an away-from-reactor

ISFSI in Skull Valley, Utah. PFS, a consortium of eight nuclear power utilities, proposed to
construct the site on the reservation of the Skull Valley Band of Goshute Indians, about 80 km
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(50 mi) southwest of Salt Lake City, Utah. The private fuel storage facility was intended for
temporary aboveground storage, using the Holtec HI-STORM dual-purpose canister-based cask
system, of up to 40,000 MTU of spent fuel from U.S. commercial nuclear power plants. PFS
proposed to build the ISFSI on a 330-ha (820-ac) site leased from the Skull Valley Band of
Goshute Indians. The site would be located in the northwest corner of the reservation
approximately 6 km (3.5 mi) from the Skull Valley Band's village. The proposed PFS ISFSI has
not been constructed. On December 20, 2012, PFS submitted a request to the NRC to
terminate its license (PFS 2012). Despite no immediate plans to construct the PFS facility,
issuance of the PFS license supports the assumption in this GEIS that an away-from-reactor
ISFSI is technically feasible and that the NRC can license an away-from-reactor storage facility.
Thus, the NRC'’s analysis of construction, operation, and decommissioning activities and
impacts for an away-from-reactor ISFSI in NUREG-1714 are reflected in this draft GEIS

(NRC 2001).

Consolidated Storage

On January 29, 2010, the President of the United States directed the Secretary of Energy to
establish a “Blue Ribbon Commission on America’s Nuclear Future.” The Blue Ribbon
Commission was tasked with conducting a comprehensive review of policies for managing the
back end of the nuclear fuel cycle and recommending a new strategy. The Blue Ribbon
Commission issued its findings and conclusions in January 2012. Among the findings and
conclusions related to continued storage of spent fuel was a strategy for prompt efforts to
develop one or more consolidated storage facilities.

In January 2013, DOE published its response to the Blue Ribbon Commission
recommendations titled, “Strategy for the Management and Disposal of Used Nuclear Fuel and
High-Level Radioactive Waste” (DOE 2013). This strategy implements a program over the next
10 years that, with congressional authorization, will:

e site, design, construct, license, and begin operation of a pilot interim storage facility by 2021
with an initial focus on accepting spent fuel from shutdown reactor sites

¢ advance toward the siting and licensing of a larger interim storage facility to be available by
2025 with sufficient capacity to provide flexibility in the waste-management system and
allow for acceptance of enough spent fuel to reduce expected government liabilities

¢ make demonstrable progress on the siting and characterization of repository sites to
facilitate the availability of a geologic repository by 2048

The Federal government’s support for interim storage supports the NRC’s decision to consider
this type of facility as one of the reasonably foreseeable interim solutions for spent fuel storage
pending ultimate disposal at a repository.
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2.1.4  Dry Transfer System

Although there are no dry transfer systems (DTSs) at U.S. nuclear power plant sites today, the
potential need for a DTS, or facility with equivalent capability, to enable retrieval of spent fuel
from ISFSiIs for inspection or repackaging will increase as the duration and quantity of fuel in dry
storage increases. A DTS would enhance management of spent fuel inspection and
repackaging at all ISFSI sites and provide additional flexibility at all dry storage sites by enabling
repackaging without the need to return the spent fuel to a pool. A DTS would also help reduce
risks associated with unplanned events or unforeseen conditions and facilitate storage
reconfiguration to meet future storage, transport, or disposal requirements (Carlsen 2012).

Several DTS designs and related concepts have been put forward over the past few decades.
Among these designs is a design developed by Transnuclear, Inc. in the early 1990s under a
cooperative agreement between the DOE and the Electric Power Research Institute (EPRI).
Although the conceptual design was based on transferring spent fuel from a 30-ton 4-assembly
source cask to a 125-ton receiving cask, the DTS could be adapted to be suitable for any two
casks (Carlsen 2012).

On September 30, 1996, the DOE submitted to the NRC for review a topical safety analysis
report on the Transnuclear-EPRI DTS design (DOE 1996). In November 2000, the NRC issued
an assessment report in which it found the DTS concept has merit. The DOE, however, did not
request a license for the DTS (NRC 2000a).

The reference DTS considered in this draft GEIS is a two-level concrete and steel structure with
an attached single-level weather-resistant preengineered steel building. The concrete and steel
structure provides both confinement and shielding during fuel-transfer operations. The DTS
was designed to enable loading of one receiving cask in ten 24-hour days and unloading one
source cask in one 24-hour day.

The key facility parameters and characteristics described in the September 30, 1996 topical
safety analysis report are summarized below.

The reference DTS is a reinforced-concrete rectangular box structure with internal floor
dimensions of about 8 x 5.5 m (26 x 18 ft) and about 14 m (47 ft) tall. The system also includes
an attached, prefabricated, aluminum Butler-type building referred to as the preparation area
with dimensions of about 11.6 x 7.6 m (38 x 25 ft) wide and 11.6 m (38 ft) tall. The basemat for
the facility measures 14.9 x 21.9 m (49 x 72 ft), and the security zone would be about

76 x 91 m (250 x 300 ft) (i.e., less than 0.7 ha [2 ac]).

As shown in Figure 2-3, the preparation area is located at ground level of the DTS. The lower

access area is next to the preparation area and directly below the transfer confinement area.
The lower access area provides shielding, confinement, and positioning for the open source and
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receiving casks during spent fuel transfers. An 18- to 23-cm (7- to 9-in.)-thick steel sliding door
separates the lower access area from the preparation area. The transfer confinement area is
the upper level of the DTS, directly above the lower access area. The transfer confinement
area provides the physical confinement boundary and radiation shielding between spent fuel
and the environment.
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Figure 2-3. Conceptual Sketches of a Dry Transfer System (DOE 1996)
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Transnuclear-EPRI found that radioactive waste generation could not be readily quantified, as it
depends strongly on reactor-specific conditions, primarily the crud levels on the fuel assemblies.
Table 6.1-1 of the topical safety analysis report showed the expected waste sources, including
decontamination wastes, spalled material in a crud catcher, and prefilters and high-efficiency
particulate air filters used in the heating ventilation and air conditioning system. Others wastes
considered included mechanical lubricants and precipitation runoff. The DTS does not rely on
water-supply lines. Water is brought to the facility in bottles and used for general purpose
cleaning only.

The reference DTS, if licensed, would have operated under the radiological protection
requirements of 10 CFR Part 20, “Standards for Protection Against Radiation.” Occupational
doses for various tasks performed in the DTS are provided in Table 7.4-1 of the topical safety
analysis report (DOE 1996). Total estimated occupational doses from loading a single cask are
about 0.5 person-rem.

Maximum offsite doses reported in Table 7.6-1 of the topical safety analysis report were
estimated to range from 44 mrem per year at 100 m to 2 mrem per year at 500 m.

As with other facilities licensed under 10 CFR Part 72, the design events identified in
ANSI/ANS 57.9 (ANSI/ANS 1992) form the basis for the accident analyses performed for the
DTS. The bounding accident results for a distance of 100 m are a stuck fuel assembly

(47 mrem) and a loss-of-confinement barrier (721 mrem).

This draft GEIS considers the environmental impacts of constructing a reference DTS to provide
a complete picture of the environmental impacts of continued storage. This draft GEIS does not
license or approve construction or operation of a DTS. A separate licensing action would be
necessary before a licensee may construct and operate a site-specific DTS.

For the purposes of analysis in this draft GEIS, the NRC relies primarily on the facility
description of the Transnuclear-EPRI DTS described above. However, for some impact
assessments in this draft GEIS, the NRC has drawn from to the “Environmental Impact
Statement for the Proposed Idaho Spent Fuel Facility at the Idaho National Engineering and
Environmental Laboratory in Butte County, Idaho” (NRC 2004b). The NRC licensed the Idaho
Spent Fuel Facility in November 2004, but DOE has not constructed the facility. However, the
proposed facility has the capability to handle bare spent fuel for the purposes of repackaging
and storing spent fuel from Peach Bottom Unit 1, the Shippingport Atomic Power Station, and
various training, research, and isotope reactors built by General Atomics. Because the ldaho
Spent Fuel Facility, like the DTS, includes design features that allow bare fuel-handling
operations to repackage spent fuel from DOE transfer casks to new storage containers, the
NRC has concluded that some environmental impacts of the facility would be comparable to
those of a DTS.
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2.2 Generic Activity Descriptions

As described in Chapter 1, this draft GEIS analyzes environmental impacts of the continued
storage of spent fuel in terms of three timeframes: short-term, long-term, and indefinite storage.
As described below, the activities at spent fuel storage facilities during the short-term timeframe
coincide with nuclear power plant decommissioning activities. By the beginning of the long-term
timeframe, reactor licensees will have removed all spent fuel from the spent fuel pool and
decommissioned all remaining nuclear power plant structures. At that point, all spent fuel will be
stored in either an at-reactor or away-from-reactor ISFSI. During the long-term storage
timeframe, the NRC has conservatively assumed for the purpose of analysis in this draft GEIS,
that the need will arise for the transfer of spent fuel assemblies from aged dry cask storage
systems to newer systems of the same or newer design. In addition, the NRC assumes that
storage pads and modules would need to be replaced periodically.

2.2.1  Short-Term Storage Activities

As depicted in the generic timeline in Figure 2-4, after about 35 years of operation at low fuel
burnups, or about 46 years of high-burnup operation, the spent fuel pool at a typical reactor
reaches capacity and spent fuel must be removed from the pool to ensure full core offload
capability. The inventory of spent fuel that exceeds spent fuel pool capacity may be transferred
to dry cask storage at an at-reactor or away-from-reactor ISFSI. This draft GEIS focuses on the
activities and impacts associated with continued storage in a spent fuel pool and dry cask. This
section explains the activities that occur during short-term storage:

e decommissioning of the plant systems, structures, and components not required for
continued storage of spent fuel

¢ routine maintenance of the pool and ISFSI

o transfer of spent fuel from the pool to the at-reactor or away-from-reactor ISFSI

2.2.1.1 Decommissioning Activities during Short-Term Storage

A number of activities occur after a reactor licensee declares permanent cessation of operations.
These activities are divided into three phases: (1) initial activities; (2) major decommissioning
and storage activities; and (3) license-termination activities. The initial activities include the
licensee’s certification to the NRC within 30 days of the decision or requirement to permanently
cease operations. This is followed by certification of permanent fuel removal from the reactor.
Within 2 years of permanent shutdown, the licensee is required to submit to the NRC a post-
shutdown decommissioning activities report that includes a description of planned
decommissioning activities along with a schedule, an estimate of expected costs, and a
discussion that provides the reasons for concluding that previously issued environmental impact
statements bound the site-specific decommissioning activities (NRC 2000b).
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Figure 2-4. Continued Storage Timeline

Licensees may choose from three decommissioning options: DECON, SAFSTOR, and

ENTOMB:

DECON: The equipment, structures, and portions of the facility and site that
contain radioactive contaminants are promptly removed or decontaminated to a
level that permits termination of the license shortly after cessation of operations.

SAFSTOR: The facility is placed in a safe, stable condition and maintained in
that state (safe storage) until it is subsequently decontaminated and dismantled
to levels that permit license termination. The implementation of SAFSTOR
includes those activities necessary for the final decontamination and
dismantlement of the facility. During SAFSTOR, a facility is left intact, but the
fuel has been removed from the reactor vessel and radioactive liquids have been
drained from systems and components and then processed. Radioactive decay
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occurs during the SAFSTOR period, thus reducing the quantity of contaminated
and radioactive material that must be disposed of during decontamination and
dismantlement.

ENTOMB: Radioactive structures, systems, and components are encased in a
structurally long-lived substance, such as concrete. The entombed structure is
appropriately maintained, and continued surveillance is carried out until the
radioactivity decays to a level that permits termination of the license?®

(NRC 2000b).

The choice of decommissioning option is left to the licensee, but decommissioning must
conform to the NRC's regulations. This choice is communicated to the NRC and the public in
the post-shutdown decommissioning activities report. In addition, the licensee may choose to
combine the DECON and SAFSTOR options. For example, after power operations cease at a
facility, a licensee could use a short storage period for planning purposes, followed by removal
of large components (such as the steam generators, pressurizer, and reactor vessel internals),
place the facility in storage for 30 years, and eventually finish the decontamination and
dismantlement process (NRC 2000Db).

Although the selection of the decommissioning option is up to the licensee, the NRC requires
the licensee to reevaluate its selection if the option (1) could not be completed as described,
(2) could not be completed within 60 years of the permanent cessation of plant operations,

(3) included activities that would endanger the health and safety of the public by being outside
of the NRC's health and safety regulations, or (4) would result in a significant impact to the
environment (NRC 2000Db).

In accordance with the license-termination requirements for power reactors in

10 CFR 50.82(a)(3) and 52.110(c), decommissioning will be completed within 60 years of
permanent cessation of operations. Completion of decommissioning beyond 60 years will be
approved by the Commission only when necessary to protect public health and safety. Factors
that will be considered by the Commission include unavailability of waste disposal capacity and
other site-specific factors, including the presence of other nuclear facilities at the site. Given
this regulatory framework, it may be reasonably assumed that each nuclear power plant,
including its onsite spent fuel pool, will be decommissioned within 60 years of permanent
cessation of operations (NRC 2000b).

Licensees may begin major decommissioning activities 90 days after the NRC has received the
post-shutdown decommissioning activities report. “Major decommissioning activity” is defined in
10 CFR 50.2 and means, for a nuclear power reactor facility, any activity that results in

8 Because most power reactors will have radionuclides in concentrations exceeding the limits for
unrestricted use even after 100 years, this option will generally not be feasible (NRC 2000b).
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permanent removal of major radioactive components, permanently modifies the structure of the
containment, or results in dismantling components for shipment containing greater than class C
waste in accordance with 10 CFR 61.55 (NRC 2000b). Finally, once decommissioning is
completed, and any spent fuel stored by the licensee is removed from the site, a licensee may
apply to the NRC to terminate its Part 50 license.® A licensee is required to submit to the NRC a
license-termination plan as a supplement to its Final Safety Analysis Report at least 2 years
prior to the expected termination of the license as scheduled in the post-shutdown
decommissioning activities report (NRC 2000b).

2.2.1.2 Activities in Spent Fuel Pools

Spent fuel pools are cooled by continuously circulating water that cools the spent fuel
assemblies and provides shielding from radiation. During the short-term storage timeframe, the
pools will be used to store fuel until a licensee decides to remove the spent fuel as part of
implementing either the SAFSTOR or DECON decommissioning option. Beyond the
decommissioning period, the NRC assumes that all of the spent fuel has been transferred to a
dry cask storage system in an at-reactor or away-from-reactor ISFSI, as no other option
currently exists.

During the short-term storage timeframe, spent fuel in the pool continues to generate decay
heat from radioactive decay. The rate at which the decay heat is generated decreases the
longer the reactor has been shut down. Storing the spent fuel in a pool of water provides an
adequate heat sink for the removal of heat from the irradiated fuel. In addition, the fuel is
located under water so that the radiation emanating from the fuel is shielded by the water, thus
significantly limiting workers’ exposure to radiation. After the spent fuel has cooled adequately,
it can be removed from the pool and stored in an ISFSI in air-cooled dry casks. At the earliest,
such as for low-burnup spent fuel, transfer of spent fuel to an ISFSI occurs after the fuel has
cooled for 5 years (NRC 2002a). Minimum cooling times for high-burnup fuel vary with burnup
and initial uranium enrichment for different dry cask storage systems, ranging from 5 to

>20 years.

Spent fuel pools are cooled by spent fuel pool cooling systems, which typically consist of pumps
to circulate cooling water through the system, a purification system of filters and a
demineralizer, and a heat exchanger (which transfers the heat from the spent fuel pool cooling
system to the service-water system or its equivalent). The operation of the purification system
generates some liquid low-level radioactive waste and some solid low-level radioactive waste in
the form of demineralizer resins. Some licensees opt to modify the existing spent fuel pool
support systems by installing self-contained spent fuel pool cooling and cleanup systems and
monitoring, controls and electrical power. These modifications effectively isolate the spent fuel

9 A licensee may terminate its Part 50 license earlier if the remaining spent fuel is stored under a specific
license issued under 10 CFR Part 72.
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pool from the remainder of plant structures, systems and components, thereby creating a “spent
fuel pool island.” This approach allows decommissioning to begin on the remainder of the plant
while the spent fuel is safely stored (EPRI 2005). As described in Chapter 4 of this draft GEIS,
the operation of a new self-contained system would be bounded by the impacts of operating the
existing cooling system, which are also described in Chapter 4. The environmental impacts of
constructing a new spent fuel pool cooling system, which facilitates decommissioning activities,
is addressed in Chapter 6 of this draft GEIS.

For plants that enter SAFSTOR, the spent fuel pool will continue to be subject to preventative
and corrective maintenance, including maintenance of the structure, its security systems,
radiation protection and environmental monitoring programs, and processing of radioactive
waste that may be generated.

For purposes of analysis in this draft GEIS, the NRC assumes timely decommissioning of the
reactor in accordance with requirements in 10 CFR 50.82 and 52.110(c). As a result, all spent
fuel in storage in the spent fuel pool is assumed to be transported to a repository, if it is
available, or to either an at-reactor or away-from-reactor ISFSI within 60 years beyond the
licensed life for operation of the reactor.

2.2.1.3 Activities at At-Reactor ISFSIs

Operation and maintenance activities at an at-reactor ISFSI are focused on inspections,
monitoring, and training, and some limited physical and continuous electronic surveillance. The
staff that must be trained for ISFSI operations include staff for operations, maintenance, health
physics, and security personnel. A licensee will also maintain an emergency response plan for
ISFSI-related events.

In accordance with 10 CFR 72.42, the initial license term for an ISFSI must not exceed 40 years
and licenses may be renewed upon NRC approval for a period not to exceed 40 years. ISFSI
license renewal applications must include, among other things: (1) time-limited aging analyses
that demonstrate that structures, systems, and components important to safety will continue to
perform their intended safety function for the requested period of extended operation and (2) a
description of the aging management program for management of issues associated with aging
that could adversely affect structures, systems, and components important to safety. The NRC
reviews renewal applications using its recently issued “Standard Review Plan for Renewal of
Spent Fuel Dry Cask Storage System Licenses and Certificates of Compliance” (NRC 2011b).

The kinds of aging effects managed under an aging management program include, but are not
limited to: concrete cracking and spalling; loss of confinement; loss of material; and reduction in
heat transfer (e.g., by blocked air duct screens). The application of aging management
programs may include structure monitoring; monitoring of protective coating on carbon steel
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structures; ventilation surveillance; welded canister seal and leakage monitoring programs; and
bolted canister seal and leakage monitoring programs (DOE 2012b).

2.2.1.4  Activities at Away-from-Reactor ISFSIs

In assessing environmental impacts from construction and operation at an away-from-reactor
ISFSI, the NRC has drawn from the private fuel storage facility environmental impact statement
prepared by the NRC (NRC 2001). The proposed PFS facility was designed to store up to
40,000 MTU (44,000 tons of spent fuel) and was licensed to operate for 20 years. The NRC
now allows an initial license term of 40 years with 40-year renewal terms. While this draft GEIS
uses the general attributes of such a facility to assess likely impacts for purposes of this
analysis, it should be recognized that the environmental impacts of constructing and operating
an away-from-reactor ISFSI would be evaluated in more details in an environmental review
associated with a site-specific license application.

Based on the construction plans for the proposed private fuel storage facility, construction of the
away-from-reactor ISFSI would include construction of major buildings (e.g., administrative,
security, and maintenance) including a canister transfer building and installation of concrete
storage pads, batch plant, access and heavy haul roads, parking areas, and potentially new ralil
lines. A peak workforce of approximately 250 workers would be expected (NRC 2001).
Groundwater wells could be installed for potable water use or aboveground storage tanks could
be erected for potable water and water for fires and the batch plant.

Should storage at an away-from-reactor ISFSI continue for such a time as bare fuel handling
would be required for inspection or maintenance, then a DTS could be constructed at the
facility.

Operation of the away-from-reactor ISFSI would include receiving, transferring, storage, and
repackaging of spent fuel. If a repository becomes available, operations could include the
transfer of spent fuel canisters to shipping casks and transportation to the repository.

Approximately 100 to 200 loaded shipping casks would be received at the postulated facility
each year (NRC 2001). The shipping casks would be brought into the canister transfer building
where the spent fuel would be transferred from the shipping cask to a storage cask. The
storage casks would then be placed on the concrete storage pads.

2.2.2 Long-Term Storage Activities

As described below, the new activities associated with long-term storage include continued
facility maintenance, construction and operation of a DTS, and storage facility replacement.
The maintenance activities during the long-term storage activities are the same as for the
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short-term, including any additional monitoring and inspections that may arise as part of
implementation of ongoing aging management programs.

2.2.2.1 Construction and Operation of a DTS

As described in Section 2.1.4, the NRC assumes a DTS, or its equivalent, would be used to
transfer fuel as needed for inspection or repackaging. For purposes of this draft GEIS, the NRC
assumes the reference DTS would be constructed, operated, and replaced once during the
long-term storage timeframe, and every 100 years thereafter. The reference DTS would occupy
about 0.04 ha (0.1 ac) and would have a total restricted access area of 0.7 ha (2 ac). The NRC
assumes that construction of a reference DTS would take 1 to 2 years.

DOE has described the operation of a reference DTS in the “Dry Transfer System Topical
Safety Analysis Report” (DOE 1996). A summary is provided here to illustrate the process of
spent fuel repackaging.

The reference DTS includes three major areas:
e preparation area
¢ lower access area

e transfer confinement area

As shown in Figure 2-3, receiving casks and source casks enter the preparation area and exit
the DTS on rail-mounted trolleys. To begin spent fuel transfer operations, a receiving cask (i.e.,
the cask into which fuel will be transferred) is transported to the DTS. The receiving cask is
positioned and loaded on a receiving cask transfer trolley at the DTS and rolled into the
preparation area. Next, the receiving cask lid and outer and inner canister lids are removed.
Finally, the receiving cask is moved into the lower access area and mated to the transfer
confinement area.

A source cask (i.e., the cask from which fuel will be transferred) follows a similar path as the
receiving cask into the lower access area and is mated to the transfer confinement area. No
personnel are present in the lower access area for the transfer operations; all transfer
operations are controlled remotely. The lids on both the receiving cask and source cask are
removed to prepare for spent fuel transfer. The fuel-assembly-handling subsystem in the
transfer confinement area is used to grab and lift a spent fuel assembly from the source cask.
The spent fuel assembly is lifted inside a transfer tube and then moved over an empty position
in the receiving cask. The spent fuel assembly is lowered into the receiving cask and detached
from the lifting device. When spent fuel transfers are complete, both casks are closed,
detached from the transfer confinement area, and ultimately removed from the lower access
area back to the preparation area.
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Maintenance and monitoring activities at the DTS would include routine inspections and testing
of the spent fuel and cask transfer and handling equipment (e.qg., lift platforms and associated
mechanical equipment) and process and effluent radiation monitoring.

2.2.2.2 Replacement of Storage and Handling Facilities

For purposes of analysis in this draft GEIS, the NRC assumes that storage facilities will require
complete replacement over the 100-year long-term storage timeframe. Replacement activities
are assumed to occur as needed throughout the 100-year long-term storage timeframe, but not
all at once over a relatively short interval (e.g., 2 years). Replacement activities include the
following:

¢ construction of a new ISFSI pads adjacent to, or nearby, the initial pads
e construction of replacement storage casks or HSMs
¢ movement of canisters in good condition to new casks or HSMs

¢ use of the initial and replacement DTS to transfer fuel to new canisters and casks, as
necessary

¢ replacement of the DTS

2.2.3 Indefinite Storage Activities

Should a repository not become available within the long-term storage timeframe, then activities
described for the long-term storage timeframe in Section 2.2.2 are assumed to continue
indefinitely. For purposes of analysis in this draft GEIS, the NRC assumes that storage facilities
(i.e., an ISFSI and its associated DTS) would be replaced once every 100 years.
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3.0 Affected Environment

For purposes of the evaluation in this draft Waste Confidence Generic Environmental Impact
Statement (draft GEIS), the affected environment is the environment that exists at and around
the facilities that store spent nuclear fuel (spent fuel) after the end of a reactor’s licensed life for
operation. Spent fuel is stored in at-reactor spent fuel pools and independent spent fuel storage
installations (ISFSIs). Where appropriate, this chapter will discuss the environmental impacts
during reactor operations to establish the baseline affected environment at the beginning of
continued storage.

The affected environment and potential impacts of continued storage at an away-from-reactor
ISFSI are discussed in Chapter 5 and are not addressed further in this chapter. Because
conditions at at-reactor ISFSIs are at least partially the result of past construction and
operations at power plants, the impacts of these past and ongoing operations and how

they have shaped the environment help to establish the baseline affected environment.

A comprehensive description of the affected environment during operations is provided in the
Generic Environmental Impact Statement for License Renewal of Nuclear Plants (License
Renewal GEIS) (NRC 2013a) and the analysis in this draft GEIS relies on that description to
help establish the affected environment for continued storage. Sections 3.1 through 3.16
provide a general description of the affected at-reactor environment for each resource area.
Descriptions of the typical facilities and activities that occur during continued storage are
described in Chapter 2. The potential environmental impacts of continued storage at reactor
sites are evaluated in Chapter 4.

3.1 Land Use

This section describes the affected environment in terms of land use associated with continued
storage of spent fuel.

The general characteristics of nuclear power plants are described in Section 2.1.1 of this draft
GEIS. Operating commercial nuclear power plant sites range in area from 34 ha (84 ac) to
5,700 ha (14,000 ac) (NRC 2013a). Nuclear power plant sites are zoned for industrial use with
land requirements generally amounting to 40 to 50 ha (100 to 125 ac) for the reactor
containment building, auxiliary buildings, cooling system structures, administration and training
offices, and other facilities (e.g., switchyards, security facilities, and parking lots). Areas
disturbed during construction of the power plant generally were returned to prior uses when
construction was completed. Other land commitments include transmission line right-of-ways
and cooling lakes (if used) (NRC 2013a).
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As described in the License Renewal GEIS (NRC 2013a), areas surrounding nuclear power
plant sites typically consist of flat to rolling countryside in wooded or agricultural areas.
Information on land cover within 8 km (5 mi) of commercial nuclear power plants is summarized
in Table 3.2-1 of the License Renewal GEIS (NRC 2013a). Most of the land cover near plants
is undeveloped land (forest, wetlands, herbaceous cover, and shrub/scrub land), agricultural
land, or open water. U.S. Nuclear Regulatory Commission (NRC) regions and the location of
operating reactors within the United States are shown in Figure 3-1. In Region | (Northeast) and
Region Il (Southeast), more than 80 percent of land cover surrounding most plants is open
water, forest, wetlands, and agricultural. Power plants in Region Il (northern Midwest) are
mostly surrounded (approximately 80 percent) by agricultural land, open water, and forests. In
Region IV (West and southern Midwest), more than 90 percent of land cover surrounding most
plants is agricultural land, shrub/scrub land, open water, forest, herbaceous cover, and wetlands
(NRC 2013a).
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Figure 3-1. Map of NRC Regions Showing Locations of Operating Reactors (NRC 2012a)

Nuclear power plants and their at-reactor ISFSIs are located in a range of political jurisdictions
including towns, townships, service districts, counties, parishes, and states. The distances of
plants from metropolitan and residential areas vary among sites. Most sites are not very remote
(i.e., they are not more than about 32 km [20 mi] from a community of 25,000 people or 80 km
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[50 mi] from a community of 100,000 people). State, Federal, and Native American lands are
present to various extents within the 80-km (50-mi) radius of power plants (NRC 2013a).

During the period from 1960 to 1980, with utilities and local government actively encouraging
growth (Metz 1983), commercial and industrial land uses tended to expand within the 16-km
(20-mi) radius around nuclear power plants at the expense of agriculture (NRC 2013a). In some
instances, the roads and water lines built for plant purposes encouraged residential and
industrial growth. As described in Section 2.1, the distance of the nearest resident to a nuclear
power plant and ISFSI is typically about 0.4 km (0.25 mi). Recently, local jurisdictions have
adopted comprehensive land use or master plans to control residential and commercial growth
and preserve agricultural land around nuclear power plants (NRC 2013a).

Commercial nuclear power plant sites are owned and maintained by investor-owned utilities or
merchant generators (i.e., independent power producers) that operate the associated power
plants. While many plant owners use the land solely for generating electricity, some owners
allow other uses for the land. Some plant owners lease land for agricultural (farming) and
forestry production, permit cemetery and historical site access, and designate portions of their
sites for recreation, management of natural areas, and wildlife conservation. As a result of
security concerns after September 11, 2001, licensees have implemented improved site security
measures, such as upgraded fencing, reduced site access, and increased signage detailing site
access and restrictions (NRC 2013a).

Spent fuel pools are housed in shield buildings at nuclear power plants with boiling water
reactors or in fuel buildings at plants with pressurized water reactors (NRC 2013a). Continued
storage in spent fuel pools would require only the building housing the spent fuel pool and any
cooling system infrastructure that keeps the spent fuel cool. Land requirements for spent fuel
pools are small in comparison to the total nuclear power plant site area.

At most operating nuclear power plants, at-reactor ISFSIs have been constructed to provide
increased spent fuel storage because the spent fuel pools have reached capacity. The majority
of ISFSIs are located at licensed nuclear power plant sites. Currently, there are 69 ISFSIs
licensed to operate in 34 states. Of these ISFSIs, 54 operate under a general license at reactor
sites and 15 received NRC-issued, site-specific licenses at either reactor sites or at away-from-
reactor sites (NRC 2013b).

Land requirements for at-reactor ISFSIs (either at operating or decommissioned power plants)
are small in comparison to the total power plant site area. Spent fuel storage under either a
general license or a site-specific license at an operating reactor consists of the casks, a cask
transfer system (i.e., cranes and mobile equipment necessary to move the casks), and
reinforced concrete pads on which the casks are placed (NRC 1989). Table 3-1 provides
comparisons of land area needed for ISFSIs at various nuclear power plants in contrast to the
total land area of power plant sites.
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Table 3-1. Land Area Characteristics of Operating Nuclear Power Plants with Site-Specific
ISFSI Licenses

Land Area Land Area of
Total Site Area Developed for ISFSI Concrete Pad(s)
Plant ha (ac) ha (ac) ha (ac)

Calvert Cliffs 843 (2,108) 2.4 (6) 0.2 (0.5)
Diablo Canyon 304 (760) 1.6-2 (4-5) 0.48 (1.2)
Surry 336 (840) 6 (15) 0.2 (0.5)
H.B. Robinson 2,408 (6,020) 0.06 (0.15) 0.06 (0.04)
North Anna 721 (1,803) 4 (10) 0.2 (0.5)
Oconee 204 (510) 1.2 (3) 0.16 (0.4)
Prairie Island 224 (560) 4 (10) 0.16 (0.4)

Sources: NRC 2012b; 2009a; 2008; 2005a,b; 2003; 1992

3.2 Socioeconomics

This section describes the general socioeconomic factors that could be directly or indirectly
affected by continued storage. For the draft GEIS, the NRC assumes that all nuclear power
plant sites have constructed at-reactor ISFSIs by the end of a reactor’s licensed life for
operation. Further, by this time, the socioeconomic effects of reactor operations have become
well established because regional socioeconomic conditions will have adjusted to the presence
of the nuclear power plant. During the period of reactor operations, local communities will have
adjusted to fluctuations in workforce caused by regularly scheduled refueling and maintenance
outages. Changes in employment and tax payments caused by the transition from reactor
operations to decommissioning, and the continued storage of spent fuel, can have a direct and
indirect effect on public services and housing demand, as well as traffic volumes in the region
around each nuclear power plant site.

In general, nuclear power plant sites in the United States are located in one of two broad
regional economic settings: rural or semi-urban. Rural areas have relatively simple economies
in which agriculture is the primary economic activity (NRC 2013a). Rural economies have
smaller, less diversified labor markets that are often composed of lower-paying occupations
requiring less skill (NRC 2013a). Examples of nuclear power plant sites located in rural
environments include Diablo Canyon, Grand Gulf, Oconee, Peach Bottom, Susquehanna, Three
Mile Island, and Wolf Creek. Semi-urban areas have more complex economic structures,
containing a wider range of industries, with larger and more diverse labor markets (NRC 2013a).
Examples of power plant sites in semi-urban areas include Indian Point, Limerick, Millstone, and
Palo Verde.

For the purposes of this draft GEIS, the socioeconomic region of influence is defined by where
spent fuel storage workers and their families reside, spend their income, and use their benefits,
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thereby directly and indirectly affecting the economic conditions of the region. Local and
regional communities provide the people, goods, and services needed to support spent fuel
storage operations. Spent fuel storage operations, in turn, provide wages and benefits for
people and dollar expenditures for goods and services.

Currently, there are 69 ISFSIs licensed to operate in 34 states (NRC 2013b). NRC has
prepared several environmental assessments (EAs) for constructing and operating at-reactor
ISFSIs. A review of these EAs found that the construction workforce for an ISFSI ranged from
approximately 20 to 60 workers for approximately 1 year (NRC 2003; 2005b,c; 1991a). In most
cases, the construction workforce was comprised of locally available construction workers and
existing power plant operations and security personnel. Since most at-reactor ISFSIs were
constructed during the licensed life of the reactor (including renewed license periods), most
reactor licensees added a small number of additional workers (less than three) to support ISFSI
operations (NRC 1988, 1985, 1991b). No additional workers were required to maintain or
monitor continued ISFSI operations for license renewal (NRC 2005a,b; 2009a; 1991a; 2012b).

As a nuclear power plant transitions to decommissioning and continued storage, the staffing
requirement decreases. Compared to nuclear power plant operations which requires 600 to
2,400 workers, and decommissioning which requires 100 to 200 workers, continued storage at
spent fuel pool and at-reactor ISFSI requires far fewer workers, which will likely range from 20 to
85 workers, depending on the continued storage activity at any given time. As discussed in
Chapter 1 of this draft GEIS, the environmental impacts of decommissioning are not considered
to be part of continued storage.

3.2.1  Employment and Income

Regional socioeconomic conditions associated with continued storage can vary depending on
the location of the at-reactor storage site and the size of the storage workforce. Impacts
associated with reactor shutdown and decommissioning are discussed with respect to
cumulative impacts in Chapter 6 of this draft GEIS. Some systems that were used during
reactor operations would remain in operation to ensure spent fuel pool cooling prior to the
transfer of spent fuel from the pool to an at-reactor ISFSI. During continued storage, a reduced
workforce would maintain and monitor the spent fuel pool and ISFSI. Workforce numbers would
vary from site to site. At GEH Morris, an away-from-reactor spent fuel pool storage facility;
fewer than 20 full-time employees monitor and maintain the spent fuel at the site (NRC 2004).
In 2005, the Electric Power Research Institute and Maine Yankee Atomic Power Company
prepared a report that provides detailed information on the decommissioning of Maine Yankee
Atomic Power Station (EPRI and Maine Yankee 2005). At Maine Yankee (EPRI and Maine
Yankee 2005), approximately 85 workers completed fuel transfer from the spent fuel pool to the
at-reactor ISFSI. After fuel transfer was completed, overall staffing at Maine Yankee was
reduced further (EPRI and Maine Yankee 2005). Currently, Maine Yankee maintains a staff of
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30 to 35 workers, which consist of operations and security personnel (MYAPC 2013). In
contrast, at Fort St. Vrain, the applicant estimated that a minimal staff of 10 workers was
needed for ISFSI operations (NRC 1991a).

3.2.2 Taxes

Tax payments to local communities vary widely and the magnitude of tax payments depends on
a number of factors including the state tax laws and established tax payment agreements with
local tax authorities. These tax payments, whether occurring in rural or semi-urban areas,
provide support for public services at the local level (NRC 2013a). After termination of reactor
operations, property tax payments would continue to provide revenue, albeit at a reduced rate,
for State and local governments to spend on education, public safety, local government
services, and transportation. For example during plant operations, Maine Yankee paid
approximately $12 million a year to the Town of Wiscasset. Following plant shutdown, the town
initially agreed to a reduction in taxes to approximately $6.1 million. Then, subsequent 2-year
agreements were reached, and the annual tax liability was reduced to approximately $1 million
(EPRI and Maine Yankee 2005). For the 2012-2013 tax year, Maine Yankee paid
approximately $1,003,000 in property taxes and fees (MYAPC 2013). Portland General Electric,
the licensee for the decommissioned Trojan site, which stopped electrical generation in
November 1992, has maintained an at-reactor ISFSI and paid $1,075,228.77 in property taxes
for the 2012 tax year (Columbia County 2013). Pacific Gas and Electric, the licensee for
Humboldt Bay, which shutdown in July 1976, and has maintained an at-reactor spent fuel pool
paid $1,951,266 in property taxes to Humboldt County for the 2012-2013 tax year (PG&E
2012). Connecticut Yankee Atomic Power Company, the licensee for Haddam Neck that
shutdown in December 1996, paid approximately $1,200,000 in property taxes for the 2012 tax
year to the town of Haddam (CYAPC 2012).

3.2.3 Demography

Nuclear power plants sites and their associated spent fuel pools and at-reactor ISFSIs are
located in a range of political jurisdictions (e.g., towns, townships, service districts, counties,
parishes, Native American lands, and states). More than 50 percent of the sites have a
population density within an 80-km (50-mi) radius of fewer than 77 people/km? (200 people/mi?).
In general, the nearest resident nuclear power plant is typically about 0.4 km (0.25 mi) (NRC
2013a). Demographic characteristics vary in the region around each nuclear power plant site
and may be affected by the remoteness of the nuclear plant to regional population centers
(NRC 2013a).

Many communities have transient populations associated with regional tourist and recreational
activities, weekend and summer homes, or populations of students who attend regional colleges
and other educational institutions. For example, nuclear power plant sites located in coastal
regions, such as D.C. Cook and Palisades on Lake Michigan, Oyster Creek on the New Jersey
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shore north of Atlantic City, and Diablo Canyon north of Avila Beach, have summer, weekend,
and retirement populations and a range of recreational and environmental amenities that attract
visitors from nearby metropolitan population centers (NRC 2013a). The regions around
Vermont Yankee and Diablo Canyon power stations attract visitors seeking outdoor recreational
activities for camping, skiing, and hiking in nearby state parks (NRC 2013a, 2003).

In addition to transient populations, farms and factories in rural communities often employ
migrant workers on a seasonal basis. For example, berry production near the D.C. Cook and
Palisades Nuclear Plants is a local agricultural activity that employs a sizable migrant labor
force in the summer (NRC 2013a).

3.24  Housing

Housing markets in the vicinities of nuclear power plant sites and the spent fuel pools and
at-reactor ISFSIs associated with the power plants vary considerably, with wide ranges in the
number of housing units, vacancy rates, and the type and quality of housing (NRC 2013a).
Although housing demand may be temporarily affected by the number of workers employed at
a nuclear power plant site (NRC 2013a), actual housing choices are not likely to be affected by
the presence of a nuclear power plant or construction or operation of an at-reactor ISFSI

(NRC 2002). Rather, housing demand and choices are more likely to be in response to housing
prices and commutes to a nearby urban area (NRC 2002). Nuclear power plants located in
rural communities have relatively small housing markets (i.e., low housing availability), stable
housing prices, lower median house values, and moderate and stable vacancy rates. In semi-
urban regions, housing markets are likely to change more rapidly with population growth near
metropolitan areas (NRC 2013a).

3.25 Public Services

Licensees of nuclear power plant sites pay taxes to local and State governments. Revenues
from these tax payments support public services at local levels (NRC 2013a). Changes in
employment and tax payments caused by the transition from reactor operations to
decommissioning and continued storage can have a direct and indirect effect on public services
in the region around each nuclear power plant site. Although the most important source of
revenue for local communities are property taxes, other sources of revenue include levies of
electricity output and direct funding for local educational facilities and programs. As discussed
in Section 3.2.2, after termination of reactor operations, property tax payments would continue
to provide revenue, albeit at a reduced rate, for State and local governments to spend on public
services (e.g., education, public safety, local government services, and transportation).
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3.2.6  Transportation

Local and regional transportation networks and traffic volumes in the vicinity of nuclear power
plant sites and associated spent fuel pools and at-reactor ISFSIs associated with the power
plants vary considerably depending on the regional population density, location, size of local
communities, and the nature of economic development patterns (NRC 2013a). For continued
storage, it is anticipated that roadways used during plant operations would continue to be used
for access to the ISFSI after reactor ceases operation. In both rural and semi-rural locations
most sites have only one access road, which may experience congestion at peak travel times
(NRC 2013a). For further information on transportation networks see Section 3.12.

3.3 Environmental Justice

This section describes the affected environment in the vicinity of at-reactor spent fuel storage
sites with respect to environmental justice factors that could occur during continued storage.

The environmental justice analysis assesses
the potential for disproportionately high and
adverse human health or environmental effects
on minority and low-income populations that
could result from continued storage.

Under Executive Order 12898 (59 FR 7629),
Federal agencies are responsible for
identifying and addressing potential
disproportionately high and adverse human
health and environmental impacts on minority
and low-income populations. Environmental
justice refers to a Federal policy implemented
to ensure that minority, low-income, and tribal
communities historically excluded from
environmental decision-making are given
equal opportunities to participate in decision-

Executive Order 12898, Federal Actions to
Address Environmental Justice in Minority
Populations and Low-Income Populations

“Each federal agency, whenever practicable and
appropriate, shall collect, maintain, and analyze
information assessing and comparing
environmental and human health risks borne by
populations identified by race, national origin, or
income. To the extent practical and appropriate,
Federal agencies shall use this information to
determine whether their programs, policies, and
activities have disproportionately high and
adverse human health or environmental effects on
minority populations and low-income populations”
(59 FR 7629).

making processes. In 2004, the Commission issued a Policy Statement on the Treatment of

Environmental Justice Matters in NRC Regulatory and Licensing Actions (69 FR 52040), which
states “The Commission is committed to the general goals set forth in Executive Order 12898,

and strives to meet those goals as part of its National Environmental Policy Act (NEPA) review
process” (NRC 2013a).
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The Council of Environmental Quality (CEQ) provides the following definitions to consider when
conducting environmental justice reviews within the framework of NEPA, in “Environmental
Justice: Guidance under the National Environmental Policy Act” (CEQ 1997):

e Disproportionately High and Adverse Human Health Effects—Adverse health effects are
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measured in risks and rates that could result in latent cancer fatalities, as well as other fatal
or nonfatal adverse impacts on human health. Adverse health effects may include bodily
impairment, infirmity, illness, or death. Disproportionately high and adverse human health
effects occur when the risk or rate of exposure to an environmental hazard for a minority or
low-income population is significant (as employed by NEPA) and appreciably exceeds the
risk or exposure rate for the general population or for another appropriate comparison
group.

Disproportionately High and Adverse Environmental Effects—A disproportionately high
environmental impact that is significant (as employed by NEPA) refers to an impact or risk of
an impact on the natural or physical environment in a low-income or minority community that
appreciably exceeds the environmental impact on the larger community. Such effects may
include ecological, cultural, human health, economic, or social impacts. An adverse
environmental impact is an impact that is determined to be both harmful and significant (as
employed by NEPA). In assessing cultural and aesthetic environmental impacts, impacts
that uniquely affect geographically dislocated or dispersed minority or low-income
populations or American Indian tribes are considered.

Minority individuals—Individuals who identify themselves as members of the following
population groups: Hispanic or Latino, American Indian or Alaska Native, Asian, Black or
African American, Native Hawaiian or Other Pacific Islander, or two or more races meaning
individuals who identified themselves on a Census form as being a member of two or more
races, for example, Hispanic and Asian.

Minority populations—Minority populations are identified when (1) the minority population
of an affected area exceeds 50 percent or (2) the minority population percentage of the
affected area is meaningfully greater than the minority population percentage in the general
population or other appropriate unit of geographic analysis. Minority populations may be
communities of individuals living in close geographic proximity to one another, or they may
be a geographically dispersed or transient set of individuals, such as migrant workers or
American Indians, who, as a group, experience common conditions with regard to
environmental exposure or environmental effects. The appropriate geographic unit of
analysis may be a political jurisdiction, county, region, or State, or some other similar unit
that is chosen so as not to artificially dilute or inflate the affected minority population.

Low-income population—Low-income population is defined as individuals or families
living below the poverty level as defined by the U.S. Census Bureau’s Current Population
Reports, Series P—60 on Income and Poverty (USCB 2007). Low-income populations may
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be communities of individuals living in close geographic proximity to one another, or they
may be a set of individuals, such as migrant workers, who, as a group, experience common
conditions.

Consistent with the NRC'’s Policy Statement (69 FR 52040), affected populations are defined as
minority and low-income populations who reside within an 80-km (50-mi) radius of a nuclear
power plant site. Data on low-income and minority individuals are usually collected and
analyzed at the census tract or census block group level (NRC 2013a).

For the continued storage of spent fuel, the NRC will comply with Executive Order 12898
through implementation of its NEPA requirements in Title 10 of the Code of Federal Regulations
(CFR) Part 51 by considering impacts to minority and low-income populations in this draft GEIS.
It should be noted, however, that the Waste Confidence rulemaking is not a licensing action; it
does not authorize the initial or continued operation of any nuclear power plant, and it does not
authorize storage of spent fuel. Neither this rulemaking nor this draft GEIS identify specific sites
for NRC licensing actions that would trigger a site-specific assessment.

This draft GEIS describes the potential impacts to minority and low-income populations
associated with continued storage of spent fuel at both at- and away-from-reactor ISFSIs. In
this regard, the NRC has determined that it can provide an assessment of the environmental
justice impacts during continued storage as compared to environmental justice impacts of
storage during reactor operations.

For site-specific licensing actions, the NRC addresses environmental justice matters by

(1) identifying the location of minority and low-income populations that may be affected by long-
term storage of spent fuel at nuclear power plant sites, (2) determining whether there would be
any potential human health or environmental effects to these populations and special pathway
receptors, and (3) determining if any of the effects may be disproportionately high and adverse.
The NRC has and will continue to prepare a site-specific environmental analysis, including an
assessment of potential impacts to minority and low-income populations prior to any future NRC
licensing action.

As discussed in Section 3.2 of this draft GEIS, nuclear power plant sites in the United States are
located in one of two broad regional economic settings: rural or semi-urban. Demographic
characteristics vary in the region around each nuclear power plant site and may be affected by
the remoteness of the nuclear plant to regional population centers (NRC 2013a). Nuclear power
plants located in both rural and semi-urban areas can have varying concentrations of minority
and low-income communities. Prairie Island Nuclear Generating Plant near Red Wing,
Minnesota, is an example of a facility in a rural environment. The Prairie Island Indian
Community is located immediately next to the Prairie Island Nuclear Generating Plant and is the
closest minority population and American Indian community to spent fuel storage pools and an
at-reactor ISFSI.
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Subsistence Consumption of Fish and Wildlife

Section 4-4 of Executive Order 12898 (59 FR 7629) directs Federal agencies, whenever
practical and appropriate, to collect and analyze information on the consumption patterns of
populations that rely principally on fish or wildlife for subsistence and to communicate the risks
of these consumption patterns to the public. In this draft GEIS, NRC considered whether there
were any means for minority or low-income populations to be disproportionately affected by
examining impacts to American Indians, Hispanics, migrant workers, and other traditional
lifestyle special pathway receptors. Special pathways take into account the levels of
radiological and nonradiological contaminants in native vegetation, crops, soils and sediments,
groundwater, surface water, fish, and game animals on or near power plant sites that have at-
reactor spent fuel storage pools and ISFSIs.

The special-pathway-receptors analysis is an important part of the environmental justice
analysis because consumption patterns may reflect the traditional or cultural practices of
minority and low-income populations in an area, such as migrant workers or Native Americans.
Traditional use of an area can be indicative of properties or resources that are historically
significant for a living community to maintain its cultural heritage. These places—called
traditional cultural properties—are discussed in Section 3.11 of this draft GEIS. For example, in
the Prairie Island Nuclear Generating Plant license renewal review, the Prairie Island Indian
Community provided NRC information about the traditional use of Prairie Island as a summer
encampment for fishing, hunting, gathering medicines and foods, and raising crops. During the
review, the Prairie Island Indian Community also expressed concern about native plants on
Prairie Island being displaced by invasive species and human health impacts associated with
the use of plants that are culturally significant to the Prairie Island Indian Community.

Operating nuclear power plants must have a comprehensive radiological environmental
monitoring program to assess the impact of site operations on the environment. During plant
operations, nuclear power plant operators collect samples from aquatic pathways (e.qg., fish,
surface water, and sediment) and terrestrial pathways (e.g., airborne particulates, radioiodine,
milk, food products, crops, and direct radiation). Contaminant concentrations found in native
vegetation, crops, soils, sediment, surface water, fish, and game animals in areas surrounding
nuclear power plants are usually quite low (i.e., at or near the threshold of detection) and are
seldom above background levels (NRC 2013a).

3.4 Climate and Air Quality

This section describes the local and regional climate, air quality, and sources of greenhouse gas
emissions during continued storage.
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3.4.1 Climate

This section describes the climate near spent fuel pools and at-reactor ISFSIs. For this
resource area, the License Renewal GEIS (NRC 2013a) provides the baseline description of the
affected environment at the start of continued storage. As described in the License Renewal
GEIS, weather conditions at nuclear power plant sites vary depending on the year, season, time
of day, and site-specific conditions, such as whether the site is located near coastal zones or in
or near terrain with complex features (e.g., steep slopes, ravines, and valleys). These
conditions can be generally described by climate zones according to average temperatures. On
the basis of temperature alone, there are three major climate zones: polar, temperate, and
tropical. Within each of the three major climate zones, there are marine and continental
climates. Areas near an ocean or other large body of water have a marine climate. Areas
located within a large landmass have a continental climate. Typically, areas with a marine
climate receive more precipitation and have a more moderate climate. A continental climate
has less precipitation and a greater range in climate. Regional or localized refinements in
climate descriptions and assessments can be made by considering other important climate
variables and climate-influencing geographic variables, such as precipitation, humidity, surface
roughness, proximity to oceans or large lakes, soil moisture, albedo (i.e., the fraction of solar
energy [shortwave radiation] reflected from the Earth back into space), snow cover, and
associated linkages and feedback mechanisms. Localized microclimates can be defined by
considering factors such as urban latent and sensible heat flux and building-generated
turbulence. Both national and regional maximum and minimum average annual temperature
and precipitation climates over the 30 years from 1971 through 2000 are summarized in

Section D.2 in Appendix D of the License Renewal GEIS (NRC 2013a).

The frequency and intensity of tornadoes, straight winds, and wind-borne missiles are a
consideration in the design of both spent fuel storage pools and dry cask storage systems.
Natural phenomena hazards, including design bases for high winds and wind-borne missiles are
considered in the design bases of spent fuel storage facilities, as discussed in Section 4.18.

3.4.2 Greenhouse Gases

Based on assessments by the Global Climate Research Program (GCRP) and the National
Academy of Sciences’ National Research Council, the U.S. Environmental Protection Agency
(EPA) determined that potential changes in climate caused by greenhouse gas (GHG)
emissions could endanger public health and welfare (74 FR 66496). The EPA indicated that,
while ambient concentrations of GHGs do not cause direct adverse health effects (such as
respiratory or toxic effects), public health risks and impacts can result indirectly from changes in
climate. Based on EPA’s determination, the NRC recognizes that GHGs contribute to climate
change, climate change can affect health and the environment, and mitigation actions are
necessary to reduce impacts. The NRC considers carbon dioxide and other GHG emissions in
its environmental reviews, and includes consideration of emissions from construction and
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operation of a facility (NRC 2009b). NRC guidance (NRC 2010, 2011a, 2013d) also addresses
consideration of GHGs and carbon dioxide in its environmental reviews for new power reactors.
Historically, long-term carbon dioxide levels extending back 800,000 years have ranged
between 170 and 300 parts per million; the GCRP estimates that present-day carbon dioxide
concentrations are about 385 parts per million (GCRP 2009).

According to GCRP estimates, carbon dioxide levels at the end of the century will range
between 500 and 900 parts per million (GCRP 2009). This corresponds with, at worst, a
projected increase in average temperature through the end of the century (around 2090) of
between 4° to 6°C (7° to 11°F) (GCRP 2009). The GCRP also presented the projected change
in precipitation from the “recent past” (1961 to 1979) through the end of the century (around
2090). Further, the GCRP forecasts that future precipitation will increase in northern areas,
while southern areas, particularly in the West, will become drier (GCRP 2009). These estimates
assume that no policies explicitly designed to address climate change are adopted.

3.4.3 Criteria Pollutants

The EPA has set National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) for six
criteria pollutants, including sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone, particulate
matter (PM; PMio, and PM35s), and lead. Primary NAAQS specify maximum ambient (outdoor
air) concentration levels of the criteria pollutants with the aim of protecting public health with an
adequate margin of safety.! Secondary NAAQS specify maximum concentration levels with the
aim of protecting public welfare.? States can have their own State Ambient Air Quality
Standards. State Ambient Air Quality Standards must be at least as stringent as the NAAQS,
and they can include standards for additional pollutants. If a State has no standard
corresponding to one of the NAAQS, then the NAAQS apply. EPA’s Tribal Authority Rule

(63 FR 7254) also identifies provisions of the Clean Air Act that treat eligible Federally
recognized tribes as a state.

1 Based on EPA regulations, primary (health-based) standards are requisite to protect public health with
an “adequate margin of safety” is intended to address uncertainties associated with inconclusive
evidence, and to provide a reasonable degree of protection against hazards that research has not yet
identified.

2 Based on EPA regulations, secondary (welfare-based) standards are requisite to protect the “public
welfare” from any known or anticipated adverse effects. Welfare effects include “effects on soils, water,
crops, vegetation, man-made materials, animals, wildlife, weather, visibility and climate...” (Hassett-Sipple
2011).
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The EPA generally designates a nonattainment

area based upon air quality monitoring data or Three EPA Air Quality Designations

modeling studies that show the area violates, or e Attainment: Any area that does not meet
contributes to violations of the national standard. (or that contributes to ambient air quality in
The area also is referred to as an air quality a nearby area that does not meet) the
control region, which the EPA designates for air national primary or secondary ambient air
quality management purposes and which quality standard for the pollutant.
typically consists of one or more counties. The e Nonattainment: Any area (other than an
EPA designates the area as attainment/ area identified in clause (i)) that meets the
unclassifiable if the area meets the standard or national primary or secondary ambient air
expects to meet the standard despite a lack of quality standard for the pollutant.
monitoring data or modeling studies. After the e Unclassifiable: Any area that cannot be
air quality in a nonattainment area improves so classified on the basis of available

that it no longer violates or contributes to information as meeting or not meeting the
violations of the standard and the State or Tribe national primary or secondary ambient air
adopts an EPA-approved plan to maintain the quality standard for the pollutant.

standard, EPA can re-designate the area as
attainment. These areas are known as
maintenance areas. In the License Renewal GEIS (NRC 2013a), the NRC identified operating
plants located within or adjacent to counties with designated nonattainment areas. EPA
periodically reviews ambient pollution concentrations throughout the country and reclassifies
the attainment status of areas. Attainment designation status for areas is presented in

40 CFR Part 81.

Each State develops an implementation plan that includes a strategy for attaining or maintaining
the NAAQS, modeling that demonstrates attainment or maintenance, and various rules,
regulations, and programs that provide the necessary air pollutant emissions reductions. On
tribal lands, Federally recognized Indian tribes can develop their own tribal implementation plan,
similar to State implementation plans. If the State or Tribe fails to submit a required plan, EPA
can promulgate a plan known as a Federal implementation plan. In accordance with

Section 176(c) of the Clean Air Act and the General Conformity Regulations (40 CFR Part 51
and Part 93), the NRC must analyze its licensing actions to ensure that its Federal action
conforms to any applicable implementation plan. Conformity determinations are required when
a department, agency, or instrumentality of the Federal government engages in, supports in any
way or provides financial assistance for, licenses or permits, or approves any activity to ensure
that the activity conforms to an applicable implementation plan. Currently, the General
Conformity Regulations (40 CFR Part 51 and Part 93) apply to all Federal actions that are taken
in nonattainment or maintenance areas.

The NRC will evaluate and document the need for a conformity determination for the activities
within its authority that require an NRC license. These evaluations are completed as part of
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licensing actions involving new reactors, reactor license renewal, and any specifically licensed
ISFSI. Most NRC licensing actions involve emissions well below de minimis levels established
by EPA in the General Conformity Regulations (e.g., 100 tons per year for nitrogen oxide
emissions [a precursor to ozone] in maintenance areas). As described further in Chapter 4,
emissions of criteria pollutants during continued storage are likely to remain below de minimis
levels at all sites, and a general conformity determination would not be required.

3.5 Geology and Soils

This section describes the geology and soils that have the potential to be affected by continued
storage of spent fuel.

The geologic environment of a nuclear power plant consists of the regional physiography,
tectonic setting, and composition and physical properties of the bedrock and sedimentary strata
underlying the site. Geologic hazards are also a condition of the geologic environment,
including faulting and seismicity (NRC 2013a). Seismic hazards are the most ubiquitous of the
geologic hazards, and almost all parts in the United States are subject to some potential for
earthquake-induced vibrations. The likelihood and intensity of earthquake-induced vibratory
ground motion at reactors depend on two factors. First, the number, frequency, and location of
earthquakes depend on the site’s tectonic setting, tectonic activity, and nature of the seismic
sources. Second, the physical characteristics of bedrock and soils beneath the site determine
how earthquake energy is attenuated or amplified as it travels from the earthquake sources to
the site. Both factors are integral to the development of the earthquake hazard assessments
that form the bases for the seismic design of spent fuel pools and dry cask storage systems.
Natural phenomena hazards in the design basis of spent fuel storage facilities, including seismic
design, are addressed in Section 4.18, “Environmental Impacts of Postulated Accidents.”

The general characteristics of nuclear power plants are discussed in Section 2.1.1 of this draft
GEIS, in the License Renewal GEIS, and in environmental statements and environmental
impact statements prepared for initial construction and operation of nuclear power plants. All
safety-related structures (e.g., seismic category 1 structures) at nuclear power plants are
founded either on competent natural or engineered strata to ensure that no safety-related
facilities are constructed in potentially unstable materials (NRC 2013a).

During construction of nuclear power plants, soil is disturbed for buildings, roads, parking
lots, underground utilities (including cooling water system intake and discharge systems),
aboveground utility structures (including transmission lines), cooling towers, and other
structures (NRC 2013a), including at-reactor ISFSIs, which are usually constructed during
nuclear power plant operations. Nuclear power plant sites range in size from 34 ha (84 ac)
at the San Onofre plant in California to 5702 ha (14,090 ac) at the Clinton plant in lllinois.
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At-reactor ISFSIs range in size from 0.06 to 6 ha (0.15 to 15 ac). The proportion of land that
remains undisturbed or undeveloped by construction activities varies from site to site.

Soils form over time in response to weathering and erosion of parent materials (underlying
bedrock or sediments), and as soils mature, they develop distinct horizons or layers that have
varying properties and potential uses. Across the United States, soils have a variety of
compositions and related physical properties, depending on the local geologic conditions and
climate. The degree of infiltration and the relative movement of groundwater or contaminants
through the soils depend on these physical properties.

The geologic resources in the vicinity of each nuclear plant and at-reactor ISFSI vary with the
location and land-use activities. For example, where mining operations occur (e.g., sand and
gravel pit operations or quarrying for crushed stone), there is little if any interaction between
plant operations and local mining industries. However, some nuclear plants may purchase
materials for landscaping and site construction from local sources. Commercial mining or
quarrying operations are not allowed within nuclear power plant boundaries (NRC 2013a).

3.6 Surface-Water Quality and Use

This section describes the surface water use and quality that could be affected by the continued
storage of spent fuel in spent fuel pools and at-reactor ISFSIs.

Because nuclear reactor operations rely predominantly on water for cooling, most nuclear power
plant sites are located near reliable sources of water. These sources are often surface
waterbodies such as rivers, lakes, oceans, bays, and reservoirs and other man-made
impoundments (NRC 2013a). The single exception is the Palo Verde Nuclear Generating
Station in Arizona, which uses treated municipal wastewater for cooling water. Of the 65 sites in
the United States that contain NRC-licensed nuclear power plants, 32 are located near rivers,
22 near lakes and reservoirs, 5 near oceans, and 5 near estuaries and bays. These
waterbodies form part of the affected environment for storage of spent fuel in spent fuel pools
and at-reactor ISFSIs. Local drainage features at and near nuclear power plant sites, such as
creeks and small streams, provide avenues for surface-water movement and interaction with
surface waterbodies. Depending on regional precipitation regimes, local topography, and
drainage patterns, operation of spent fuel pools and at-reactor ISFSIs may affect the availability
and quality of these nearby surface-water resources.

Provisions of the Clean Water Act regulate the discharge of pollutants into waters of the

United States. Discharges of cooling water and other plant wastewaters are monitored through
the National Pollution Discharge Elimination System (NPDES) program administered by the
EPA, or, where delegated, individual States. An NPDES permit is developed with two levels of
controls: (1) technology-based limits and (2) water quality-based limits. NPDES permit terms
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may not exceed 5 years, and the applicant must reapply at least 180 days prior to the permit
expiration date. The NPDES permit contains requirements that limit the flow rates and pollutant
concentrations that may be discharged at permitted outfalls. Biocides and other contaminants
in discharged cooling waters are governed by NPDES permit restrictions to reduce the potential
for toxic effects on nontargeted organisms (e.g., native mussels and fish). NPDES permits
impose temperature limits for effluents (which may vary by season) and/or a maximum
temperature increase above the ambient water temperature (referred to as “delta-T,” which also
may vary by season). Other aspects of the permit may include the compliance measuring
location and restrictions against plant shutdowns during winter to avoid drastic temperature
changes in surface waterbodies. The permit also may include biological monitoring parameters
that are primarily associated with the discharge of cooling water.

Wastewater discharge is also covered through NPDES permitting, and it includes biochemical
monitoring parameters. Conditions of discharge for each plant are specified in its NPDES
permit issued by the State or EPA. Most plants have a stormwater management plan, with the
parameter limits of the storm water outfalls included in the NPDES permit. Plants also may
have a spill prevention, control, and countermeasures plan that provides information on
potential liquid spill hazards and the appropriate absorbent materials to use if a spill occurs.

In an effort to minimize or eliminate impacts to the water quality of receiving waterbodies, best
management practices are typically included as conditions within NPDES permits. Best
management practices are measures used to control the adverse stormwater-related effects of
land disturbance and development. They include structural devices designed to remove
pollutants, reduce runoff rates and volumes, and protect aquatic habitats. Best management
practices also include nonstructural or administrative approaches, such as training to educate
staff on the proper handling and disposal of potential pollutants.

After cessation of reactor operations at the nuclear power plant sites, water use would be
reduced to spent fuel pool cooling, radiation protection for workers, maintenance, human
consumption, and personal hygiene.

3.7 Groundwater Quality and Use

This section describes the groundwater use and quality that could be affected by the continued
storage of spent fuel in spent fuel pools and at-reactor ISFSIs.

Groundwater, which has been used as a water supply source throughout recorded history, is
found in the voids of unconsolidated geologic materials (e.g., sand and gravel), in fractures of
consolidated rocks (e.g., sedimentary, metamorphic, igneous, and volcanic rocks), and in
conduits/channels of carbonates (e.g., limestone and dolomites). Where groundwater can be
found in the subsurface depends on the geologic history of an area. The quantity and quality of
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groundwater for domestic uses depends on site-specific conditions. Anthropogenic impacts
may affect groundwater quality, but those impacts also are site specific. Both unconfined and
confined aquifers that can provide a potential water supply source for domestic use may exist
beneath a nuclear power plant site. The type of aquifers and their properties at nuclear power
plant sites are site specific and can vary considerably.

In the eastern United States, most nuclear power plant sites are located in two large regional
groundwater provinces: (1) the first is composed of the Atlantic and Eastern Gulf coastal plain,
the Southeastern coastal plain, and the Gulf of Mexico coastal plain; and (2) the second is
composed of the Central Glaciated and the Central Nonglaciated plains (Back et al. 1988). The
first groundwater province, which extends from New Jersey south to Florida and west along the
Gulf of Mexico, includes aquifers that have moderate to very high transmissivity values,
moderate to high recharge rates, and moderate- to high-yield wells. In contrast, the second
groundwater province, which includes the Great Lakes and upper Midwest, includes aquifers
that have moderate to high transmissivity values, lower recharge rates, and low- to moderate-
yield wells.

In addition, several nuclear power plant sites are located in the Piedmont and Blue Ridge and
the Appalachian Plateau and Valley and Ridge groundwater regions (Back et al. 1988).
Aquifers in the Piedmont and Blue Ridge region have low transmissivity values, and while
recharge rates are moderate to high, typical wells have very low yields. By contrast, aquifers in
the Appalachian Plateau and Valley and Ridge have moderate to high transmissivity values,
moderate to high recharge rates, and low to moderate-yield wells.

Two of the four nuclear power plant sites located in the western United States use cooling water
from the Pacific Ocean. These two nuclear power plants are located in the Pacific Coast Range
region of California. The geologic complexity of this region creates diverse hydrogeologic
conditions. Another power plant in the west uses cooling water from the Columbia River, which
dissects the prolific bedded basalt aquifer system of the Columbia Lava Plateau, while the
fourth, located in the Central Alluvial Basins of the arid desert southwest, uses treated municipal
wastewater for cooling (Back et al. 1988).

Many of the nuclear power reactor sites in the United States that are adjacent to lakes, rivers,
reservoirs, and engineered cooling ponds are constructed on unconsolidated stream, glacial,
and lake deposits that host shallow, unconfined to semi-confined aquifers (Back et al. 1988).
Where unconsolidated permeable deposits are thin or not inter-bedded with lower permeability
sediments, local groundwater flow systems may be hydraulically connected to deeper, regional
to sub-regional groundwater flow systems in underlying permeable unconsolidated deposits,
coarse-grained sandstone, carbonate units with solution features, and folded or fractured
crystalline rocks. Where shallow aquifers are immediately underlain by thick, impermeable
shale or massive, unjointed carbonate strata, there is likely little or no hydraulic connection with
deeper, regional groundwater flow systems.
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Contaminants may enter an aquifer system and be transported with the hydraulic gradient. The
direction and rate of contaminant transport will depend on the site-specific properties of the
aquifer. For relatively permeable aquifers with a substantial hydraulic gradient, contaminants
would be transported down-gradient quickly. For relatively permeable aquifers with a low
hydraulic gradient, contaminants would move very slowly down-gradient. Typically, a
contaminant plume would be elongated in the direction of the hydraulic gradient because
transverse mixing (transverse dispersion) is much less than in the groundwater flow direction
(longitudinal dispersion) (Todd 1960). For relatively low permeable aquifers, contaminants
would move very slowly.

As noted in the License Renewal GEIS (NRC 2013a), leaks and spills during the licensed life for
operation at reactors have resulted in groundwater and soil contamination. Industrial practices
involving the use of solvents, heavy metals, or other chemicals and unlined wastewater lagoons
have the potential to contaminate site groundwater, soil, and subsoil. Contamination is subject
to State- and EPA-regulated cleanup and monitoring programs (NRC 2013a). In addition,
radionuclides, particularly tritium, have been released to groundwater at many plants.
Underground system leaks of process water also have been discovered in recent years at
several plants. A description of spent fuel pool leaks at NRC-licensed facilities is included in
Appendix E.

Because tritium travels through groundwater faster than most other radionuclides, tritium is
generally the first radionuclide to be identified in groundwater after a radioactive spill or leak.
There are 65 locations in the United States where commercial nuclear power plants are
operating. Records indicate that, at some time during their operating history, 42 of these sites
have had leaks or spills involving tritium concentrations in excess of the 20,000 pCi/L drinking
water standard established in the Safe Drinking Water Act. Nineteen sites are currently
reporting tritium concentrations, from a leak or spill, in excess of 20,000 pCi/L onsite. However,
no site is currently detecting tritium in excess of 20,000 pCi/L offsite, or in drinking water

(NRC 2012c).

On June 17, 2011, the NRC issued the Decommissioning Planning Rule (76 FR 35512). This
rule, through changes to the regulations at 10 CFR 20.1406 and 20.1501, requires licensees to
“... minimize the introduction of significant residual radioactivity into the site, including the
subsurface, and to perform radiological surveys to identify the extent of significant residual
radioactivity at their sites, including the subsurface” (NRC 2012d). As a result, all currently
operating NRC-licensed nuclear power plants and any nuclear power plant that may be built in
the future are required to perform groundwater monitoring to determine the extent of any
existing contamination and to aid in the timely detection of any future contamination. Timely
detection of leakage will allow licensees to identify and repair leaks and employ mitigation
measures, as necessary, to minimize or eliminate any environmental impacts that would result
from leaks.
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Licensees that have implemented a groundwater monitoring program consistent with the
Nuclear Energy Institute Groundwater Protection Initiative are considered to have an adequate
program for the purposes of the Decommissioning Planning Rule (NRC 2011b). Additional
discussion pertaining to groundwater monitoring can be found in Appendix E of this draft GEIS.

3.8 Terrestrial Resources

This section describes the general terrestrial resources that could be affected by continued
storage of spent fuel in spent fuel pools and at-reactor ISFSIs. Terrestrial plant and animal
communities found on land may be subject to potential effects associated with spent fuel
storage facilities (wet storage in spent fuel pools or dry storage in casks).

Nuclear power plants (which include spent fuel pools) and associated at-reactor ISFSIs (which
are located on nuclear power plant sites) are sited in a wide variety of terrestrial habitat types
from coastal to intermountain landscapes. Terrestrial habitats vary widely depending on their
ecoregion, or geographic location especially in relation to the climate, landforms, and soll
characteristics. Surrounding land uses and land forms (e.g., deserts and mountains)
significantly influence the local and regional biodiversity and ecosystem. For example, an arid
desert location is likely to have less biodiversity than a temperate rainforest. In addition,
impacts at the local level in the immediate vicinity of nuclear power plants and associated at-
reactor ISFSIs that have relatively intact, functioning ecosystems because of the lack of
extensive development and disturbance would provide higher quality habitat and biodiversity as
opposed to heavily industrialized areas where larger areas of habitat loss and disturbances
decreases habitat quality and biodiversity.

For the purposes of this analysis, terrestrial ecological resources are described in terms of
upland vegetation and habitats, lowland and wetland vegetation and habitats, and wildlife.

3.8.1 Upland Vegetation and Habitats

In general, upland terrestrial vegetation and habitats include habitats such as forests,
grasslands, and shrublands as opposed to lowland areas. These habitats experience changes,
called succession, within the vegetation communities in response to land-disturbing activities.
The level of disturbance varies by land-use management activities (see Section 3.1). Typically,
areas within the security fence at a nuclear power plant and associated at-reactor ISFSI have
been modified by construction and maintenance activities and are maintained as modified
landscapes for operational and security purposes. Some of these areas could contain relatively
undisturbed habitat. Disturbed habitats are characterized mainly by grasses, forbs, and shrubs
that represent the early successional stage. A maintenance activity, such as mowing and
herbicide or pesticide applications, limits the diversity and maturity of plant species that are
present. After construction of nuclear power plants and during maintenance activities, non-
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native plant species and weeds often replace the naturally occurring vegetation while natural
forest or shrubland in various degrees of disturbance may be present outside the security fence
(NRC 2013a). The affected habitats for continued storage would be similar to habitats
described in the License Renewal GEIS because spent fuel pools and at-reactor ISFSIs are
located at the nuclear power reactor sites described in the License Renewal GEIS.

Several operational activities at nuclear power plants may have effects on upland vegetative
communities and habitats. As described in License Renewal GEIS (NRC 2013a), terrestrial
habitats near nuclear power plants can be subject to small amounts of radionuclides.
Radionuclides, such as tritium, and other constituents in cooling water systems, such as
biocides, that enter shallow groundwater can also be taken up by terrestrial plant species.
Maintenance activities along nuclear power plant transmission line corridors (cutting vegetation
and using herbicides) within the property boundary of a nuclear power plant can contribute to
habitat fragmentation and affect the distribution of plant and animal species in areas near the
corridors. Nuclear power plants with closed-cycle cooling water systems may deposit water
(and salt) droplets on vegetation and increase humidity in the area relatively close to the cooling
towers during the period that the spent fuel pool is operated. In addition, heat dissipated during
power plant operations by a combination of radiation, conduction, and convection can expose
terrestrial habitats to elevated temperatures (NRC 2013a).

3.8.2 Lowland and Wetland Vegetation and Habitats

Lowlands along rivers, streams, and coastlines may include floodplains and several types of
wetlands (riverine, palustrine, lacustrine, estuarine, and marine) that support fish and wildlife.
As of 2007, wetlands covered an average of 3 percent of the land area near nuclear power
plants and at-reactor ISFSIs, as mapped by the National Wetland Inventory (FWS 2007).
Wetlands exclude permanently flooded areas that occupy, on average, about 10 percent of the
area within 8 km (5 mi) of nuclear power plants (NRC 2013a). Wetland vegetation is
hydrophytic (i.e., able to withstand waterlogged conditions) whether anchored on relatively dry
land or in standing water. Depending on the wetland type, vegetation can vary widely from
flowering plants, grasses, shrubs (reeds, sedges, and rushes), ferns, and trees.

During the initial nuclear power plant license periods, wetlands near nuclear power plants were
affected by construction and operation activities (e.g., maintaining power line corridors, dredging
wetland sediments, and sediment disposal) that caused storm water runoff, changes in
vegetative plant community characteristics, altered hydrology, decreased water quality, and
sedimentation. Some wetlands have been affected by nuclear power plant cooling systems that
can increase the salinity of stream segments, increase water temperatures, and introduce
contaminants to wetlands that receive groundwater discharge. However, wetlands have also
been created at some power plants that use cooling ponds (NRC 2013a).
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3.8.3  Wildlife

Terrestrial animals (i.e., land mammals, insects, birds, amphibians, and reptiles) in the vicinity of
a nuclear power plant and associated at-reactor ISFSI are typical of species found in a
particular ecoregion and vary widely across the United States. The removal of vegetation
during plant construction and operations have affected the habitat quality and, at some sites,
reduced the available habitat by hundreds of acres. Wildlife biodiversity and ecological function
in disturbed areas of nuclear power plant sites, including at-reactor ISFSIs, is different than in
undisturbed areas, in part because the wildlife communities supported by disturbed areas are
different than those that undisturbed areas support (NRC 2013a). Disruptive human activities
(e.g., noise, ground vibrations, mechanical equipment, vehicles, and physical obstructions) also
repel animals that are less tolerant to such disturbances. Atthe beginning of continued storage,
these disturbed and undisturbed areas will be identical to the areas that existed during
operations.

Maintenance activities along nuclear power plant transmission line corridors within the property

boundary of the plant, which will continue for during continued storage, affects the distribution of
plant and animal species in areas near the corridors and expose wildlife to nonionizing radiation
exposure from transmission line electromagnetic fields (NRC 2013a).

Wildlife species that rely on and use the water resources at the reactor site will continue to be
affected by continued storage. For example, the ongoing use of the spent fuel pool cooling
system could introduce hazards to some wildlife and could create water-use conflicts with
wildlife in the area. Wildlife species that occupy onsite habitats are exposed to a variety of
contaminants and factors associated with nuclear power plant and at-reactor ISFSI operations
and maintenance. The maintenance required for landscaped areas generally keeps the
diversity of wildlife at a reduced level compared to unmaintained surrounding habitats. Wildlife
species within the security areas are typically limited by the low quality of the habitat present
and generally include common species adapted to industrial developments (NRC 2013a).

3.9 Aquatic Ecology

This section describes the general aquatic resources that could be affected by the continued
storage of spent fuel in spent fuel pools and at-reactor ISFSIs. Aquatic biota found in water,

may be subject to potential effects associated with spent fuel storage facilities (wet storage in
spent fuel pools or dry storage in casks).

The information contained in the following sections is a brief summary of aquatic resources
known to exist near nuclear power plant sites which include spent fuel pools and associated
at-reactor ISFSIs. The majority of this information comes from the License Renewal GEIS
(NRC 2013a), which describes a range of potentially affected aquatic resources that may be
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found in the vicinity of nuclear power plants. The affected environment for continued storage
would be similar to the affected environment described in the License Renewal GEIS because
spent fuel pools and at-reactor ISFSIs are located within power reactor sites, and the end of
reactor operations would not significantly alter the affected environment for these resources. A
more detailed account of the range of aquatic environments existing at these facilities can be
found in the License Renewal GEIS.

Nuclear power plant sites must be located near waterbodies that are large enough to
adequately meet the demands of a plant’s cooling systems. At-reactor ISFSIs are generally
located near power plants. Therefore, nuclear power plant sites are usually placed near marine
and estuarine coastal areas, on the Great Lakes, and along major rivers and reservoirs. A few
power plants are sited near small streams (e.g., the V.C. Summer plant in South Carolina and
the Clinton plant in Illinois), and initial construction activities included impounding the streams to
create cooling ponds or reservoirs.

To establish the affected environment for this analysis, aquatic resources are described in terms
of aquatic habitats (freshwater rivers, reservoirs, and lakes and coastal estuarine and marine
systems) and aquatic biota (fish, macroinvertebrates, zooplankton, phytoplankton and
macrophytes, other aquatic vertebrates and invertebrates, and aquatic vegetation).

3.9.1 Aquatic Habitats

A wide range of aquatic habitats occur in the vicinity of U.S. nuclear power plant sites due to
differences in geographies, physical conditions (e.g., substrate type, temperature, turbidity, and
light penetration), chemical conditions (e.g., dissolved oxygen levels and nutrient
concentrations), biological interactions (e.g., consumption of various algal and invertebrate
species that provide habitats, such as sea grass or shellfish beds), seasonal influences, and
man-made modifications. The interactions of these factors often define the specific type of
aguatic habitats and communities within a particular area. Three main aquatic ecosystem types
occur near nuclear power plant sites: freshwater, estuarine, and marine ecosystems.

3.9.1.1 Freshwater Systems

Freshwater systems are generally classified into two groups based on the degree of water
movement. Lentic systems are waterbodies with standing or slow-flowing water, such as ponds,
lakes, reservoirs, and some canals. During warmer months, the upper and lower depths will
stratify or become two layers that have different oxygen content and nutrient status. Lotic
habitats, on the other hand, feature moving water and include natural rivers and streams and
some artificial waterways. Most lotic habitats do not stratify (Morrow and Fischenich 2000).
Some freshwater aquatic species may occur in both lentic and lotic habitats. However, many
species are adapted to the physical, chemical, and ecological characteristics of one system or
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the other and the overall ecological communities
present within these aquatic ecosystem types differ
for different regions of the country (NRC 2013a).

A number of major rivers provide cooling water for
nuclear power plant sites. The geographic area,
gradient of the river bed, velocity of the current, and
source of nutrients and organic matter at the base of
the food chain will largely determine species
composition and ecological conditions within riverine
environments. In some instances, nuclear power
plants that use rivers for cooling are located on
sections of rivers that have been impounded,
creating reservoirs. Impoundment of a river can alter
ecological communities occurring in a given
waterbody by blocking movement of aquatic
organisms, changing flow and temperature
characteristics, adding chemical pollutants, and
introducing non-native species. Fish species in
numerous reservoirs are often stocked and managed
to support local recreational fisheries (NRC 2013a).

Littoral, pelagic, and profundal habitat zones are all
found within lentic systems and are classified on the
basis of water depth and light penetration in the

Aquatic Ecosystem Types

e Freshwater: Waters that contain a salt

concentration or salinity of less than

0.5 parts per thousand (ppt) or

0.05 percent.

- Lentic: Stagnant or slow-flowing
fresh water (e.g., lakes and ponds).

- Lotic: Flowing fresh water with a
measurable velocity (e.g., rivers
and streams).

Marine: Waters that contain a salt
concentration of about 30 ppt (e.g.,
ocean overlying the continental shelf
and associated shores).

Estuarine: Coastal bodies of water,
where freshwater merges with marine
waters. The waterbodies are often
semi-enclosed and have a free
connection with marine ecosystems
(e.g., bays, inlets, lagoons, and ocean-
flooded river valleys). Salinity
concentrations fluctuate between 0 and
30 ppt, varying spatially and temporally
due to location and tidal activity.

water. Littoral habitats refer to nearshore shallower waters where sufficient light reaches the
bottom to enable rooted plants to grow. Pelagic habitats include open offshore waters where
light intensity is great enough for photosynthesis to occur. Profundal habitats are found in deep-
water areas where light penetration is insufficient to support photosynthesis (Armantrout 1998).
Unique ecological communities inhabit each zone, reflecting the preferences and tolerances of

various aquatic species (NRC 2013a).

In the Great Lakes, species diversity and biomass of fish are greater nearshore than in the
offshore areas since these areas feature habitats and conditions that are favorable for most
species of Great Lakes fish for at least some portion of their life cycle (Edsall and Charlton
1997). Threats to the ecological integrity of the Great Lakes include eutrophication (nutrient
enrichment), land-use changes, overfishing, invasive species, and pollution (Beeton 2002).
Regulations and best management practices have been implemented to reduce nutrient
inputs and control land use changes, such as shoreline alteration and destruction of wetlands.
Invasive species, however, have become a major problem as nonindigenous species gain
access to the Great Lakes. The introduction of invasive species can result in changes to

native ecological communities (NRC 2013a).
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3.9.1.2 Estuarine Ecosystems

Brackish to saltwater estuarine ecosystems occur along the coastlines of the United States.
General habitat types found within estuarine ecosystems include the mouths of rivers, tidal
streams, shorelines, salt marshes, mangroves, sea grass communities, soft-sediment habitats
(e.g., mudflats and shellfish beds), and open water. Estuaries can serve as important staging
points during the migration of certain fish species providing a refuge from predation while
physiologically adjusting to the changes in salinity. Numerous marine fish and invertebrate
species spawn in or use estuaries as places for young fish to develop before moving to marine
habitats. Estuarine habitats also support important commercial or recreational finfish and
shellfish species (NRC 2013a).

3.9.1.3 Marine Ecosystems

Marine ecosystems occur along the coastline and offshore of the United States. General habitat
types within marine ecosystems include the rocky intertidal, rocky subtidal, deep-sea
communities, sea grass communities (e.g., kelp beds), soft-sediment communities (e.g., sandy
bottom or mudflats), and the open water or pelagic habitats. Species often compete for space
within rocky subtidal and intertidal habitats. The area where species eventually settle is often a
tradeoff between accommodating physiological stress and avoiding predation and/or
competition with other species. For example, lower depths may provide a more ideal habitat in
terms of physical requirements (e.g., temperature, pressure, salinity, and avoiding desiccation),
but shallower areas may provide a refuge from predation. As a result, many organisms
(including seaweeds, invertebrates, and some fish) that use rocky subtidal and intertidal habitats
are restricted to a depth zone that balances physiological and biological pressures (Witman
1987). Marine habitats support important commercial or recreational finfish and shellfish
species (NRC 2013a).

3.9.2 Aquatic Organisms

Aquatic organisms are known to occur near nuclear power plant sites. The following
discussions provide high-level overviews of aquatic organisms that are known to exist in
habitats near nuclear power plant sites. Additional details regarding aquatic organisms and
species that occur near nuclear power plant sites are provided in the License Renewal GEIS
(NRC 2013a).

3.9.21 Fish

Fish can be characterized as freshwater, estuarine, marine, and migratory (e.g., anadromous
and catadromous) species. The first three categories are based on salinity regimes. For
example, freshwater fish usually inhabit waters with a salinity of less than 0.5 parts per
thousand (ppt), although some species can tolerate a salinity as high as 10 ppt; estuarine fish
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inhabit tidal waters with salinities that range between 0 and 30 ppt; and marine fish typically live
and reproduce in coastal and oceanic waters with salinities that are at or more than 30 ppt.

Migratory fish are generally categorized by their migratory patterns, or periodic movements that
result in regularly alternating between two or more separate habitats (Northcote 1978). For
example, anadromous species migrate from the ocean waters to freshwater to spawn, while the
opposite situation occurs for catadromous species. Amphidromous species also migrate
between fresh and saltwater, but these migrations are not related to the reproductive cycle.
Potamodromous species migrate entirely within a freshwater system (e.g., some species tend to
move to upstream areas for spawning) whereas oceanodromous species migrate entirely within
the ocean (e.g., some species tend to move northward as waters warm and southward as they
cool). A number of fish species that occur in the vicinity of the power plants are considered
commercially or recreationally important, while others serve as forage for those species

(NRC 2013a).

Fish are also categorized by the water depth that they inhabit. For example, pelagic fish live
within the water column. Demersal fish live on or near the bottom of the sea floor (or bottom of
the waterbody) and benthic fish live on the sea floor (or bottom of the waterbody). The
distribution of demersal and benthic fish is usually highly dependent on the type of substrate
that lines the floor of the waterbody. For example, certain fish prefer soft, sandy bottom habitat,
whereas other fish prefer rocky substrates with crevices in which to hide. Other typical bottom
water substrates that provide fish habitat include mud flats, kelp beds, submerged aquatic
vegetation, salt marshes, mangroves, shellfish beds, and coral reefs.

3.9.2.2 Aquatic Macroinvertebrates

A broad range of aquatic macroinvertebrates may be found near nuclear power plant sites.
Macroinvertebrates are responsible for controlling key ecosystem processes, including primary
production, decomposition, nutrient regeneration, water chemistry, and water clarity. Mussels
consume plankton (i.e., planktivores) and are prey items for some fish and other vertebrates.
Macroinvertebrates require good water quality and physical habitat conditions that will support
populations of their host fish species. Williams et al. (1993) reported that, of the nearly

300 native freshwater mussels in the United States and Canada, nearly 72 percent are
considered endangered, threatened, or of special concern, almost 5 percent are of
undetermined status, and less than 24 percent are considered stable. Mussels occur in the
vicinity of most plants that use freshwater as a cooling water source. Several species of
non-native freshwater mussels and clams have been introduced to the United States and have
reached nuisance levels. These species can alter trophic and nutrient dynamics of aquatic
ecosystems and displace native mussels. Many of the nuclear plants have programs in place to
monitor for these nuisance species and, as appropriate, to control them, usually using biocides
(NRC 2013a).
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3.9.2.3 Zooplankton

Zooplankton are small animals that float, drift, or weakly swim in the water column of any
waterbody, and include, among other forms, fish eggs and larvae with limited swimming ability,
larvae of benthic invertebrates, medusoid forms of hydrozoans, copepods, shrimp, and krill
(Euphausiids). Plankton are often categorized by how and where they inhabit the water column,
including holoplankton (plankton that spend their entire lifecycle within the water column),
meroplankton (plankton that spend a portion of their lifecycle in the water column), and
demersal (benthic species that primarily reside on the seafloor but migrate into the water
column on a regular basis). Zooplankton is an important link between phytoplankton and fish or
other secondary consumers (NRC 2013a).

3.9.2.4 Phytoplankton and Aquatic Macrophytes

Phytoplankton, also referred to as microalgae, contain chlorophyll and require sunlight to live
and grow. Most phytoplankton are buoyant and float in the upper part of the ocean, where
sunlight penetrates the water. Phytoplankton is an important food source for some invertebrate
and fish species and is important for carbon fixation (converting carbon dioxide to organic
materials via photosynthesis). Periphyton (algae attached to solid submerged objects) includes
species of diatoms and other algae that grow on natural or artificial substrates.

3.9.2.5 Other Aquatic Invertebrates and Vertebrates

Other important aquatic species include cephalopods (e.g., squid and octopus), marine
mammals (e.g., seals and whales), sea turtles, and reptiles. These species may be present
near at-reactor storage facilities; however, because of the significantly reduced water demands
for spent fuel pool cooling during continued storage, these larger organisms are more likely to
avoid being impinged or entrained by the cooling system, and are therefore not discussed in
Chapter 4 of this draft GEIS.

3.9.2.6  Aquatic Vegetation

Aquatic vegetation, including kelp, submerged aquatic vegetation, and sea grasses, provide
important habitat for aquatic organisms and are often referred to as underground meadows or
forests. Aguatic vegetation provides food, structurally complex habitat, areas to hide from
predators, and spawning grounds for many aquatic species.
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3.10 Special Status Species and Habitats

Several Federal and State acts protect aquatic and
terrestrial species and habitats. Federally listed
species, critical habitat, essential fish habitat (EFH),
and other special status species and habitats are
known to occur near nuclear power plant sites
(NRC 2013a). The License Renewal GEIS provides
additional details on the types of special status
species that have occurred near nuclear power
plants, such as sea turtles, fish, birds, and other
protected species.

Federally listed threatened and endangered species
and critical habitat are protected under the
Endangered Species Act of 1973 (ESA), while State-
listed species and habitats are protected under
provisions of various State regulations. Under the
ESA, the NRC must consult with the U.S. Fish and
Wildlife Service (FWS) and the National Marine
Fisheries Service (NMFS) for actions that could affect
Federally listed species or critical habitat. Prior to
initial licensing, the NRC would be required to consult
with the FWS and/or the NMFS under Section 7 of
the ESA to determine the presence of and potential
impacts to any Federally listed species or critical
habitat at or near the site. Section 7 ESA
consultation could also be required after a license is
granted if operations could impact a listed species or
if a species is newly listed under ESA and that
species occurs near the NRC-licensed facility, as
described in more detail in Section 4.11. The
objective of the consultation is to identify and assess
potential impacts to listed species and critical habitat.
Any ongoing or proposed activity associated with the
operation or maintenance of spent fuel pools or
ISFSiIs that has the potential to affect a listed species
requires that the NRC initiate consultation under

Terms Related to Threatened,
Endangered, and Protected Species
and Habitats

e Endangered Species: Animal or
plant species in danger of extinction
throughout all or a significant portion of
its range.

e Threatened Species: Animal or plant
species likely to become endangered
within the foreseeable future
throughout all or a significant portion of
its range.

e Candidate Species: Animal or plant
species for which the FWS or NMFS
has on file sufficient information on
vulnerability and threats to support a
proposal to list it as endangered or
threatened.

e Proposed Species: Animal or plant
species that is proposed in the Federal
Register to be listed under Section 4 of
the Endangered Species Act.

o Critical Habitat: Specific geographic
areas, whether occupied by a listed
species or not, that are essential for its
conservation and that have been
formally designated by rule published
in the Federal Register.

e Essential Fish Habitat: Those waters
and substrates needed by Federally
managed marine and anadromous fish
for spawning, breeding, feeding, or
growth to maturity.

Section 7 of the Endangered Species Act with the FWS or the NMFS depending on the species.
Additional information on how the consultation process is used to identify, evaluate, and mitigate
potential impacts to Federally listed species and critical habitat is discussed in Chapter 4.
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The Magnuson-Stevens Fishery Conservation and Management Act, as amended, calls for the
description, identification, and management of EFH to help conserve and manage Federal
fishery resources. EFH is defined as those waters and substrates that are necessary to fish for
spawning, breeding, feeding, or growth to maturity. Spent fuel pools that withdraw and
discharge water to marine, estuarine, and coastal waters near designated EFH have the
potential to affect EFH because they have a potential to alter, damage, or destroy EFH
components, thereby affecting the fishery resources that use them (NRC 2013a).

Marine mammals are protected under the Marine Mammal Protection Act of 1972, as amended,
which also assigns responsibility for managing cetaceans (i.e., porpoises and whales), and
pinnipeds (i.e., seals, fur seals, and sea lions) to the NMFS. The Act prohibits, with certain
exceptions, the “take” (i.e., harming) of marine mammals in U.S. waters. Both the Magnuson-
Stevens Act and Marine Mammal Protection Act are administered by the NMFS.

The Bald and Golden Eagle Protection Act of 1940, as amended, provides for the protection of
the bald eagle (Haliaeetus leucocephalus) and the golden eagle (Aquila chrysaetos) by
prohibiting the taking, possession, and commerce of these birds, their nests, or their eggs. The
Act prescribes criminal and civil penalties for persons violating the conventions identified in 16
USC 668. In addition, the Migratory Bird Treaty Act of 1918, as amended, protects migratory
birds included in the terms of the conventions identified in 16 USC 703. Both acts are

administered by the FWS.

3.11 Historic and Cultural Resources

This section describes the historic and cultural
resources that could be affected by continued
storage. For the purposes of this draft GEIS, the
area of potential effect is the area that may be
impacted by land disturbing activities or other
operational activities associated with continued
storage of spent fuel (whether in spent fuel pools or
at an at-reactor ISFSI) including the viewshed. This
determination is made irrespective of land ownership
or control. A description of these sites, including
spent fuel pools and at-reactor ISFSIs, is provided in
Section 2.1 of this draft GEIS.

Historic and cultural resources are the remains of
past human activity and include prehistoric era and

Historic Property (36 CFR 800.16(1)(2))

Any prehistoric or historic district, site,
building, structure, or object included in, or
eligible for inclusion in, the National
Register of Historic Places maintained by
the Secretary of the Interior. Historic
properties also include artifacts, records,
and remains that are related to and located
within such properties. The term includes
properties of traditional religious and
cultural importance to an Indian Tribe or
Native Hawaiian organization and that
meet the National Register criteria.

historic era archaeological sites, historic districts, buildings, or objects with an associated
historical, cultural, archaeological, architectural, community, or aesthetic value. Historic and
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cultural resources also include traditional cultural properties that are important to a living
community of people for maintaining their culture. “Historic property” is the legal term for a
historic or cultural resource that is eligible for listing on the National Register of Historic Places
(NRHP) (NRC 2013a).

The National Historic Preservation Act of 1966, as amended (NHPA) requires Federal agencies
to take into account the effects of their undertakings on historic properties. Historic properties
are defined as resources that are eligible for listing on the NRHP. The criteria for NRHP
eligibility are listed in 36 CFR 60.4 and include, among other things, (1) association with
significant events that have made a significant contribution to the broad patterns of history,

(2) association with the lives of persons significant in the past, (3) embodiment of distinctive
characteristics of type, period, or method of construction, and (4) sites or places that have
yielded or may be likely to yield important information in history or prehistory (ACHP 2008). The
historic preservation review process (Section 106 of the NHPA) is outlined in regulations issued
by the Advisory Council on Historic Preservation in 36 CFR Part 800.

The prehistoric era refers to the period before Europeans arrived in North America in the 1490s.
Some of the most heavily used areas during this period were along rivers, lakes, and the
seashore. These locations provided freshwater and the most abundant food sources, as well as
the most efficient ways to travel. As a result, prehistoric era archaeological sites tend to be
found along these waterways. Prehistoric archaeological resources include small temporary
camps, larger seasonal camps that were revisited year after year, large village sites that were
occupied continuously over several years or potentially for centuries, or specialized-use areas
associated with fishing or hunting or with tool and pottery manufacture (NRC 2013a).

The historic era refers to the period after Europeans arrived in North America. Similar to
prehistoric populations, historic era sites tend to be clustered near waterways because water
provided a means for transportation and trade, and supported agriculture. Historic era
resources include farmsteads, mills, forts, residences, industrial sites (such as mines or canals),
and shipwrecks (NRC 2013a).

Traditional cultural properties are historic and cultural resources that are associated with cultural
practices or beliefs of a living community, and are often associated with Native American
cultures. Traditional cultural properties can be considered historic properties and be included
on the NRHP. Examples include traditional gathering areas where particular plants or materials
were harvested, locations where a community has traditionally carried out economic, artistic, or
other cultural practices important to maintaining its identity, or burial locations that connect
individuals or groups with their ancestors. The locations of traditional cultural properties are
often kept private; State Historic Preservation Offices can often be unaware of these locations
(NRC 2013a).
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Historic and cultural resources, especially archaeological sites, are sensitive to disturbance and
are nonrenewable. Even a small amount of ground disturbance (e.g., ground clearing and
grading) could affect a small but very significant resource. Much of the information contained in
an archaeological site is derived from the spatial relationships between soil layers and
associated artifacts. Once these spatial relationships are altered, they can never be reclaimed.
(NRC 2013a)

Nuclear power plant sites are located in areas of focused past human activities (along
waterways) and, as such, there is a potential for historic and cultural resources to be present
near most nuclear power plants. For example, as part of the recent License Renewal GEIS
update, the NRC reviewed historic and cultural resource reviews that were performed for

40 license renewals. For sites that had conducted field investigations, on average, the number
of historic and cultural resources present were 35 per site (NRC 2013a). Sites identified
included a variety of resources, including village and town sites, and cemeteries (NRC 2013a).

Most existing nuclear power plants in the United States were constructed in the 1960s, 1970s,
and early 1980s. Although the NHPA was passed in 1966, the process for complying with the
law was developing during the 1970s and early 1980s (NRC 2013a). Many existing nuclear
power plant sites were not investigated for the presence of historic and cultural resources prior
to initial facility construction. Extensive ground-disturbing activities occurred during initial
nuclear power plant construction, and much of the land in and immediately surrounding the
power block was extensively disturbed. It is unlikely that historic and cultural resources are
present within heavily disturbed areas. However, developed and less-developed portions of a
power plant site, including areas that were not extensively disturbed (e.g., construction laydown
areas), could still contain unknown historic and cultural resources. Laydown areas are lands
that were cleared, graded, and used to support fabrication and installation activities during initial
power plant construction.

For continued storage, the NRC will consider impacts to historic and cultural resources in this
draft GEIS through its NEPA requirements in 10 CFR Part 51. Neither the Waste Confidence
rulemaking nor this draft GEIS identifies specific sites for NRC licensing actions that would
trigger Section 106 consultation requirements that are normally conducted during site-specific
licensing reviews. This rulemaking is not a licensing action; it does not authorize the initial or
continued operation of any nuclear power plant, and it does not authorize storage of spent fuel.
This draft GEIS describes the potential impacts to historic and cultural resources associated
with continued storage of spent fuel at both at-reactor and away-from-reactor ISFSIs.

For site-specific licensing actions (i.e., new reactor licensing, reactor license renewal, and site-
specific at-reactor and away-from-reactor ISFSIs), applicants are required to provide historic
and cultural resource information in environmental reports submitted with license applications.
To prepare these assessments, applicants conduct cultural resource surveys. This information
assists NRC in its review of the potential impacts to historic and cultural resources. As part of
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these site-specific licensing actions, the NRC has and will continue to comply with the
consultation requirements in the NHPA regulations in 36 CFR Part 800 and consult with State
Historic Preservation Offices or appropriate Tribal Historic Preservation Officer, Tribal
representatives, and other interested parties to determine the area of potential effect and if the
licensing action would affect historic properties. As identified in 36 CFR 800.2, interested
parties can include representatives of the local government, the license applicant, the Advisory
Council on Historic Preservation, the public, and organizations with a demonstrated interest in
the undertaking. The NRC will consider information provided by these consulting parties when
making determinations under the NHPA. If historic and cultural resources are present within the
area of potential effect, identification of historic properties, adverse effects, and potential
resolution of adverse effects will be done through consultation and application of the NRHP
criteria in 36 CFR 60.4.

3.12 Noise

This section describes noise associated with continued storage. The affected environment is
the environment that exists at and around spent fuel pools and at-reactor ISFSIs where
continued storage activities would occur. Noise describes unwanted sound that is undesirable
because it interferes with speech, communication, or hearing; is intense enough to damage
hearing; or is otherwise annoying (NRC 2002). A common sound measurement used to
indicate sound intensity is the A-weighted sound level (designated as decibel-A or dB(A)). The
decibel expresses sound levels on a logarithmic scale and accounts for the response of the
human ear. The noise levels experienced at spent fuel storage locations at a particular point in
time depends on what noise generating activities are occurring in the vicinity.

Ambient noise levels depend in part on the amount of development that has occurred in the
area around nuclear power plant sites. In rural or low-population areas, background noise
levels are typically in a range of 35 to 45 dB(A) (NRC 2013a). In areas where more
development has occurred, the surrounding community and highway noise results in baseline
noise levels around 60 to 65 dB(A) (NRC 2013a). Over time, the ambient noise levels at a
particular location can change as the area experiences changes in development. For example,
if new development activities that generate additional noise are initiated, then the ambient noise
levels in the area would increase.

Noise can be examined from the perspective of two different receptor groups: workers and the
general public. There are no Federal regulations for public exposure to noise. Impacts are
primarily evaluated in terms of adverse reactions of the public to noise. EPA has developed
guideline sound levels below which the general public should be protected from activity
interference and annoyance. For residential areas, EPA identified thresholds over a 24-hour
period of 45 dB(A) for indoor exposures and 55 dB(A) for outdoor exposures (EPA 1974). At
the Federal level, the Occupational Safety and Health Administration regulates noise
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exposure for workers. The permissible noise exposure limit varies by duration. The limit
ranges from 90 dB(A) for a duration of 8 hours per day to 115 dB(A) for 15 minutes or less
(29 CFR 1910.95).

Baseline noise characteristics would also include noise generated by spent fuel storage
activities. Noise has been assessed in various site-specific at-reactor ISFSI environmental
reviews such as the Calvert Cliffs ISFSI license renewal (NRC 2012b) for dry cask storage and
the GEH Morris ISFSI license renewal (NRC 2004) for pool storage. Activities that involve
construction equipment, such as decommissioning, generate the most ongoing noise, with
earthwork and excavation equipment noise levels exceeding 90 dB(A) (NRC 2002). Noise
associated with continued storage is primarily limited to mobile sources associated with the
movement of spent fuel between the spent fuel pool and the dry cask storage pad (see

NRC 2012b).

Proximity is a factor when assessing impacts because noise levels decrease as distance from
the source increases. Spent fuel storage facilities typically have large buffer areas between the
facility and the nearest receptor. In addition, other barriers such as buildings, vegetation, and
topography can also reduce noise levels.

3.13 Aesthetics

Aesthetic resources refer to the visual appeal of a tract of land. The scenic quality of an area
may include natural and man-made landscapes and the ways in which the two are integrated.
Aesthetic resources can include scenic viewsheds with waterbodies, topographic features, or
other visual landscape characteristics. The baseline for evaluation of impacts to aesthetic
resources is the existing visual condition of a site. Assessment of potential impacts to aesthetic
resources requires evaluation of the degree to which a project would contrast adversely with the
existing landscape. Section 2.1 provides a generic description of nuclear power plant sites and
storage facilities.

3.14 Waste Management

This subsection describes the various types of wastes generated by continued storage of spent
fuel.

3.14.1 Low-Level Radioactive Waste

Low-level waste (LLW) is radioactive material that (1) is not high-level radioactive waste, spent
fuel, or byproduct material (as defined in Section 11e(2) of the Atomic Energy Act of 1954 and
(2) is classified by the NRC, consistent with existing law, as low-level radioactive waste (as
defined in the Low-Level Radioactive Waste Policy Act, as amended).
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Almost all LLW generated from reactor operation, including spent fuel storage in pools and
ISFSils, is shipped offsite, either directly to a disposal facility or to a processing center before
being sent to a disposal site. The number of shipments leaving each reactor site varies but
generally ranges from a few to about 100 per year. 10 CFR Part 20, Subpart K, discusses the
various means by which the licensees may dispose of their radioactive waste. The
transportation and land disposal of solid radioactive wastes are performed in accordance with
the applicable requirements of 10 CFR Part 71 and 10 CFR Part 61, respectively.

There are currently four operating disposal facilities in the United States that are licensed to
accept commercial-origin LLW. They are located in Barnwell, South Carolina; Richland,
Washington; Clive, Utah; and Andrews County, Texas. The facility in Utah, operated by
EnergySolutions, is licensed to accept only Class A LLW, whereas the other three facilities can
accept Class A, B, and C wastes (GAO 2004). In 2001, the South Carolina legislature imposed
restrictions on the Barnwell facility such that after June 2008, the facility can accept waste from
generators in only three States: South Carolina, New Jersey, and Connecticut. The Barnwell
facility is projected to close in 2038 (EnergySolutions 2012). The Richland facility accepts LLW
from only 11 States: Washington, Alaska, Hawaii, Idaho, Montana, Oregon, Utah, Wyoming,
Colorado, Nevada, and New Mexico. It is expected to close in 2056. The EnergySolutions
facility in Utah accepts only Class A waste, but the waste can come from any state. This facility
currently does not have a projected closing date. Waste Control Specialists, LLC, facility in
Texas accepts Class A, B, and C LLW from Texas and Vermont per the Texas Low-Level
Radioactive Waste Disposal Compact. Individual waste generators located outside of Texas
and Vermont may apply for an agreement to import non-Compact generated waste for disposal
at the Waste Control Specialists, LLC site. Currently, there is no projected closing date for this
facility.

Operating nuclear power plants, including activities associated with spent fuel storage, generate
LLW generally consisting of air filters, cleaning rags, protective tape, paper and plastic
coverings, discarded contaminated clothing, tools, equipment parts, and solid laboratory wastes
(all these are collectively known as dry active waste) and wet wastes that result during the
processing and recycling of contaminated liquids at the plants. Wet wastes generally consist of
spent demineralizer or ion exchange resins, and spent filter material from the equipment drain,
floor drain, and water cleanup systems. The wet wastes are generally solidified, dried, or
dewatered to make them acceptable at a disposal site (NRC 2013a).

The quantity of LLW generated by reactor operation, including spent fuel storage in spent fuel
pools, varies annually depending on the number of maintenance activities (NRC 2013a). A
pressurized water reactor, on average, generates approximately 300 m3 (10,600 ft%) and

1,000 Ci (3.7 x 10*3 Bq) of LLW per year (Table 6.6 in NRC 2013a). The annual volume and
activity of LLW generated at a boiling water reactor are approximately twice the values indicated
for a pressurized water reactor. Approximately 95 percent of this waste is Class A (NEI 2013).
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After reactor operations have ceased, the number and types of activities generating LLW will
decrease. Therefore, the annual quantity of LLW generated from storage of spent fuel during
continued storage is expected to be a small fraction of that generated while the nuclear power
plant is operating because there are less waste generating activities occurring.

3.14.2 Mixed Waste

Wastes that are both radioactive and hazardous
are called mixed waste. These wastes are
regulated by the EPA or an authorized State for the
hazardous component, and by the NRC or an
agreement State for the radioactive component.
The types of mixed wastes generated in the
storage of spent fuel include organics (e.g., waste
oils and halogenated organics), metals (e.g., lead,
mercury, chromium, and cadmium), solvents,
paints, and cutting fluids.

The quantity of mixed waste generated by an
operating nuclear power plant is generally relatively
small (NRC 2013a). For example, the EIS for the
Fermi Unit 3 combined license application stated
that less than 0.5 m3/yr (0.65 yd3/yr) of mixed waste
would be generated during operation (NRC 2013c).

Because of the added complexity of dual
regulation, the management and disposal of mixed
waste is more problematic than for the other types
of wastes. Similar to hazardous waste, mixed
waste is generally accumulated onsite in
designated areas as authorized under the

Other Waste Types Associated with Spent
Fuel Storage

Mixed Waste: Waste that is both hazardous
and radioactive.

Hazardous Waste: A solid waste or
combination of solid wastes that, because of
its quantity, concentration, or physical,
chemical, or infectious characteristics, may
(1) cause or significantly contribute to an
increase in mortality or an increase in
serious irreversible or incapacitating
reversible illness or (2) pose a substantial
present or potential hazard to human health
or the environment when improperly treated,
stored, transported, disposed of, or
otherwise managed (as defined in the
Resource Conservation and Recovery Act,
as amended, 1976).

Nonradioactive Nonhazardous Waste:
Waste that is neither radioactive nor
hazardous.

Resource Conservation and Recovery Act (RCRA), and then shipped offsite for treatment as
appropriate and for disposal. The only disposal facilities that are authorized to receive mixed
LLW for disposal at present are the EnergySolutions and the Waste Control Specialists, LLC,

facilities as discussed in Section 3.14.1.

3.14.3 Hazardous Waste

Hazardous waste is defined by the EPA in 40 CFR Part 261, “Identification and Listing of
Hazardous Waste,” as solid waste that (1) is listed by the EPA as being hazardous; (2) exhibits
one of the characteristics of ignitability, corrosiveness, reactivity, or toxicity; or (3) is not
excluded by the EPA from regulation as being hazardous. All aspects of hazardous waste
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generation, treatment, transportation, and disposal are strictly regulated by the EPA or by the
States under agreement with the EPA per the regulations promulgated under RCRA.

The types of hazardous waste typically generated by nuclear power plants during storage
operations include waste paints, laboratory packs, and solvents. The quantities of these wastes
generated by an operating nuclear power plant can vary between facilities, but the quantities
generally are relatively small when compared with the quantities at most other industrial facilities
that generate hazardous waste (NRC 2013a). Nuclear power plants would likely accumulate
their hazardous waste onsite as authorized under RCRA and transport it to a treatment facility.
Residues remaining after treatment are sent to a permanent disposal facility. There are many
RCRA-permitted treatment and disposal facilities available throughout the United States.

3.14.4 Nonradioactive, Nonhazardous Waste

Similar to other industrial activity, the continued storage of spent fuel will generate wastes that
are not contaminated with either radionuclides or hazardous chemicals. These wastes include
trash, paper, wood, construction and demolition materials, and sanitary wastes (sewage). Solid
wastes, defined as nonhazardous by 40 CFR Part 261, are collected and disposed of in a local
landfill. Sanitary wastes may be treated onsite and the residues are sent to local landfills, or
discharged directly to a municipal sewage treatment facility. Sanitary waste may also be
collected in onsite septic tanks, which are emptied periodically, and then the waste is shipped to
a local sanitary waste treatment plant. The wastes and sewage are tested for radionuclides
before being sent offsite to ensure that no inadvertent contamination occurs. Offsite releases
from onsite sewage treatment plants are conducted under NPDES permits. As with operating
nuclear power plants, stormwater runoff may be collected and tested before it is discharged
offsite (NRC 2013a).

3.14.5 Pollution Prevention and Waste Minimization

Waste minimization and pollution prevention are important elements of operations at all nuclear
power plants and at-reactor ISFSIs. Licensees are required to consider pollution prevention
measures as dictated by the Pollution Prevention Act of 1990 and RCRA.

In addition, as noted in the License Renewal GEIS and in recent EISs for new reactors and
license renewal applications, licensees are likely to have waste minimization programs in place
that are aimed at minimizing the quantities of waste sent offsite for treatment or disposal.
Waste minimization techniques employed by the licensees may include source reduction and
recycling of materials either onsite or offsite. The establishment of a waste minimization
program is also a requirement for managing hazardous wastes under RCRA.
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3.15 Transportation

The affected environment for transportation associated with continued storage includes the
characteristics of the reactor site that support transportation activities, workers involved in
transportation activities, and the local, regional, and national transportation networks and
populations that use or live along these networks.

All nuclear power plants sites are serviced by controlled access roads. In addition to the access
roads, many of the plants also have railroad connections for moving heavy equipment and other
materials. Some of the plants that are located on navigable waters, such as rivers, Great
Lakes, or oceans, have facilities to receive and ship loads on barges (NRC 2013a). Power plant
sites provide a network of roads and sidewalks for vehicles and pedestrians as well as parking
areas for workers and visitors (NRC 2013a).

Local and regional transportation networks in the vicinity of nuclear power plant sites may vary
considerably depending on the regional population density, location, and size of local
communities, nature of economic development patterns, location of the region relative to
interregional transportation corridors, and land surface features, such as mountains, rivers, and
lakes. The impacts of employee commuting patterns on the transportation network in the
vicinity of nuclear power plants depend on the extent to which these factors limit or facilitate
traffic movements and on the size of the plant workforce that uses the network at any given
time. Impacts at the local level in the immediate vicinity of power plant sites vary depending on
the capacity of the local road network, local traffic patterns, and particularly the availability of
alternate routes for power plant workers. Given the rural locations of most power plant sites,
site traffic has a small impact on the local road system, since often there is not much other
traffic on local roads in the immediate vicinity of the plant. Because most sites have only one
access road, there may be congestion on this road at certain times, such as during shift
changes (NRC 2013a).

For transportation of radioactive material from a nuclear power plant site, the affected
environment includes all rural, suburban, and urban populations living along the transportation
routes within range of exposure to radiation emitted from the packaged material during normal
transportation activities or that could be exposed in the unlikely event of a severe accident
involving release of radioactive material. The affected environment also includes those
members of the public that could be exposed to radiation emitted from the packaged material
during normal transportation activities including people in vehicles on the same transportation
route, people living along transportation routes, and people at truck stops and workers that are
involved with the transportation activities.
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3.16 Public and Occupational Health

This section describes the affected environment during continued storage with respect to the
radiological protection of the public and workers. Public radiation doses from natural and
artificial sources other than spent fuel are also described. This section also describes the
regulatory framework for protection from occupational hazards.

3.16.1 Radiological Exposure

Nuclear power plants, spent fuel pools, and

at-reactor ISFSIs cause doses to members of the Definitions

public and onsite workers. The Atomic Energy Act « Total effective dose equivalent
of 1954 requires the NRC to promulgate, inspect, (TEDE): Sum of the effective dose
and enforce standards that provide an adequate equivalent (for external exposure)
level of protection for public health and safety and and the committed effective dose
the environment. The NRC continuously evaluates equivalent (for internal exposure).
the latest radiation protection recommendations from |« Committed effective dose
international and national scientific bodies to equivalent (CEDE): Sum of the
establish the requirements for nuclear power plant products of the weighting factors for
licensees. The NRC has established multiple layers body organs or tissues that are

irradiated and the committed dose

of radiation protection limits to protect the public : .
equivalent to these organs or tissues.

against potential health risks from exposure to . '
effluent discharges from nuclear power plant * Deep dose equivalent: Applies to
operations. If the licensees exceed a certain fraction external whole-body exposure and is

fth d | Is i lend h the dose equivalent at a tissue depth
of these dose levels in a calendar quarter, they are of 1 cm (0.39 in.).

required to notify the NRC, investigate the cause,
and initiate corrective actions within the specified
timeframe (10 CFR 20.2201 and 20.2203).

Nuclear power reactors and their associated spent fuel pools and ISFSIs in the United States
are licensed by the NRC and must comply with NRC regulations and conditions specified in the
license in order to operate. The licensees are required to comply with 10 CFR Part 20,

Subpart C, “Occupational Dose Limits for Adults,” and 10 CFR Part 20, Subpart D, “Radiation
Dose Limits for Individual Members of the Public.” Additionally, the EPA provides environmental
radiation protection standards for the uranium fuel cycle in 40 CFR Part 190.

3.16.1.1 Regulatory Requirements for Occupational Exposure

A plant licensee must maintain individual doses to workers within the 10 CFR 20.1201
occupational dose limits that are summarized in Table 3-2 and incorporate provisions to
maintain doses as low as is reasonably achievable. Under 10 CFR 20.2206, the NRC requires
licensees to submit an annual report of the results of individual monitoring carried out by the
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licensee for each individual for whom monitoring was required by 10 CFR 20.1502 during that
year. Annually, the NRC publishes a volume of the results of annual reporting of all licensees in
the publically available NUREG—-0713, Volume 32, “Occupational Radiation Exposure at
Commercial Nuclear Power Reactors and Other Facilities 2010” (NRC 2012e).

Table 3-2. Occupational Dose Limits for Adults Established by 10 CFR Part 20

Tissue Dose Limit@®

Whole body or any individual More limiting of 5 rem/yr TEDE to whole body or 50 rem/yr sum of the

organ or tissue other than deep dose equivalent and the committed dose equivalent to any
the lens of the eye individual organ or tissue other than the lens of the eye

Lens of the eye 15 rem/yr dose equivalent

Skin of the whole body, or 50 rem/yr shallow dose equivalent

skin of any extremity

(a) See text box for definitions.
Note: To convert rem to sievert, multiply by 0.01.

Under 10 CFR 20.2202 and 20.2203, the NRC requires all licensees to submit reports of all
occurrences involving personnel radiation exposures that exceed certain control levels. The
control levels are used to investigate occurrences and to take corrective actions as necessatry.
Depending on the magnitude of the exposure, reporting is required immediately, within

24 hours, or within 30 days.

3.16.1.2 Regulatory Requirements for Public Exposure

During continued storage in spent fuel pools, liquid, gaseous, and solid radioactive waste
management systems would be used to collect and treat the radioactive materials produced as
byproducts. These systems would process radioactive liquid, gaseous, and solid effluents to
maintain releases within regulatory limits and to levels as low as is reasonably achievable
before releasing them to the environment. Waste processing systems are designed to meet the
design objectives of 10 CFR Part 50, Appendix I, “Numerical Guides for Design Objectives and
Limiting Conditions for Operation to Meet the Criterion ‘As Low as is Reasonably Achievable’ for
Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents”.

NRC regulations in 10 CFR 72.104 identify criteria for radioactive materials in effluents and
direct radiation from an ISFSI. These criteria include that, for normal operations and anticipated
occurrences, the annual dose equivalent to any real individual located beyond the controlled
area must not exceed 25 mrem (0.25 mSv) to the whole body, 75 mrem (0.75 mSv) to the
thyroid, and 25 mrem (0.25 mSv) to any other critical organ as a result of exposure to planned
discharges of radioactive materials, direct radiation, and any other radiation from uranium fuel
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cycle operations within the region. This regulation also requires that operational restrictions be
established to meet as low as is reasonably achievable objectives.

3.16.2 Radiological Exposure from Naturally Occurring and Artificial Sources

Table 3-3 identifies background doses to a typical member of the U.S. population. In the table,
the annual values are rounded to the nearest 1 percent. A total average annual effective dose
equivalent to members of the U.S. population (i.e., 620 mrem/yr) comes from two primary
sources: (1) naturally occurring background radiation and (2) medical exposure to patients.

Table 3-3. Average Annual Effective Dose Equivalent of lonizing Radiation to a Member of the
U.S. Population for 2006

Effective Dose Equivalent

Percent of

Source mrem Total
Ubiquitous background
Radon and thoron 228 37
Natural
Cosmic 33 5
Terrestrial 21 3
Internal 29 5
Total ubiquitous background 311 50
Medical
Computed tomography 147 24
Nuclear medicine 77 12
Interventional fluoroscopy 43 7
Conventional radiography and fluoroscopy 33 5
Total medical 300 48
Consumer products 13 2
Industrial, security, medical, educational and 0.3 0.05
research
Occupational 0.5 0.08
Total 624.8 100

Source: Adapted from NCRP 2009

Natural radiation sources other than radon result in 13 percent of the typical radiation dose
received. The larger source of radiation dose in ubiquitous background (37 percent) is from
radon, particularly because of homes and other buildings that trap radon and significantly
enhance its dose contribution over open-air living. The remaining 50 percent of the average
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annual effective dose equivalent consists of radiation mostly from medical procedures
(computed tomography, 24 percent; nuclear medicine, 12 percent; interventional fluoroscopy,

7 percent; and conventional radiography and fluoroscopy, 5 percent) and a small fraction from
consumer products (2 percent). The consumer product exposure category includes exposure to
members of the public from building materials, commercial air travel, cigarette smoking, mining
and agricultural products, combustion of fossil fuels, highway and road construction materials,
and glass and ceramic products. The industrial, security, medical, education, and research
exposure category includes exposure to the members of the public from nuclear power
generation; U.S. Department of Energy (DOE) installations; decommissioning and radioactive
waste; industrial, medical, education, and research activities; contact with nuclear medicine
patients; and security inspection systems. The occupational exposure category includes
exposure to workers from medical, aviation, commercial nuclear power, industry and commerce,
education and research, government, the DOE, and military installations. Radiation exposures
from occupational activities, industrial, security, medical, educational and research contribute
insignificantly to the total average effective dose equivalent.

3.16.3 Occupational Hazards

The Occupational Safety and Health Administration (OSHA) is responsible for developing and
enforcing workplace safety regulations. OSHA was created by the Occupational Safety and
Health Act of 1970, which was enacted to safeguard the health of workers. Facility conditions
that result in an occupational risk, but do not affect the safety of licensed radioactive materials,
are under the statutory authority of OSHA rather than the NRC as set forth in a Memorandum of
Understanding (53 FR 43950) between the NRC and OSHA. Regardless, occupational hazards
can be minimized when workers adhere to safety standards and use appropriate protective
equipment; however, fatalities and injuries from accidents can still occur.

3.17 References

10 CFR Part 20. Code of Federal Regulations, Title 10, Energy, Part 20, “Standards for
Protection Against Radiation.” Washington, D.C.

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of
Production and Utilization Facilities.” Washington, D.C.

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental
Protection Regulations for Domestic Licensing and Related Regulatory Functions.”
Washington, D.C.

10 CFR Part 61. Code of Federal Regulations, Title 10, Energy, Part 61, “Licensing
Requirements for Land Disposal of Radioactive Waste.” Washington, D.C.
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4.0 Environmental Impacts of At-Reactor Continued
Storage of Spent Fuel

This chapter evaluates the environmental impacts of continued at-reactor storage of spent
nuclear fuel (spent fuel) in a spent fuel pool or independent spent fuel storage installation
(ISFSI).The U.S. Nuclear Regulatory Commission (NRC) evaluated the environmental impacts
of at-reactor continued storage for three timeframes: short-term storage, long-term storage, and
indefinite storage. Chapter 2 provides descriptions of the various activities that occur during
continued storage. The environmental impacts of away-from-reactor ISFSI storage are
evaluated in Chapter 5.

In the short-term storage timeframe, the NRC evaluates the impacts of continued storage of
spent fuel for 60 years beyond the licensed life for operations of a reference reactor. The NRC
assumes that all spent fuel has been transferred from the spent fuel pool to an ISFSI by the end
of this 60-year timeframe. The NRC also assumes that a repository becomes available by the
end of this 60-year timeframe.

Short-term storage of spent fuel for 60 years beyond licensed life for operations includes the
following:

e continued storage of spent fuel in spent fuel pools (at-reactor only) and ISFSIs

¢ routine maintenance of spent fuel pools and ISFSIs (e.g., maintenance of concrete pads)

¢ handling and transfer of spent fuel from spent fuel pools to ISFSIs
The NRC then evaluates the impacts of continued storage for another 100 years after short-
term storage. This 100-year timeframe is referred to as the long-term storage timeframe. In this
timeframe, the draft Waste Confidence Generic Environmental Impact Statement (draft GEIS)

assumes that a repository would become available by the end of the 100-year timeframe
(160 years total continued storage after the end of the reactor’s licensed life for operation).

Long-term storage activities include the following:
¢ continued storage of spent fuel in ISFSIs, including routine maintenance
¢ one-time replacement of ISFSIs and spent fuel canisters and casks

e construction and operation of a dry transfer system (DTS) (including replacement)

The NRC also evaluates the environmental impacts of a third timeframe that assumes a
repository does not become available, thus requiring onsite storage in spent fuel pools until the
end of the short-term storage timeframe and storage in ISFSIs indefinitely. The activities during
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At-Reactor Continued Storage

the indefinite storage timeframe are the same as those that would occur for long-term storage;
however, without a repository these activities occur repeatedly. Figure 1-1 provides a graphical
representation of the three timeframes.

Section 1.8.3 provides a list of the assumptions made in this draft GEIS regarding continued
storage. Impacts from decommissioning the spent fuel pool, ISFSI, and DTS are not evaluated
in this chapter but are considered in the cumulative impacts analysis in Chapter 6, as is spent
fuel transportation to a repository. Construction of a new spent fuel pool cooling system, to
support decommissioning is also addressed in the cumulative impacts analysis. The
environmental impacts of operating a new cooling system during continued storage are bound
by the impacts of an operating reactor and are therefore not discussed further in this chapter.
The NRC assumes that the initial at-reactor ISFSIs would be constructed under a general or
site-specific license during the term of reactor operations (including license renewal); therefore,
the construction impacts of these initial at-reactor ISFSIs are not specifically analyzed in this
draft GEIS, but are taken into account in establishing the baseline affected environment
described in Chapter 3. These ISFSIs would, however, be subject to periodic relicensing
reviews and accompanying environmental reviews under the National Environmental Policy
Act of 1969 (NEPA). Further, the NRC assumes that the ISFSIs are completely replaced every
100 years. This replacement activity would require separate site-specific authorization from the
NRC before the start of any replacement activities. NRC authorization to relicense or replace
an ISFSI and NRC authorization to construct, operate, and replace a DTS are separate
licensing actions that would require an NRC review. They are considered Federal actions under
NEPA and would be undertakings under the National Historic Preservation Act (NHPA).

As discussed in Chapter 2, there are two existing away-from-reactor ISFSIs—the GEH Morris
and Three Mile Island Unit 2 (TMI-2) ISFSIs. However, as explained below, the environmental
impacts described in this chapter for at-reactor ISFSIs are representative of the impacts at both
of these away-from-reactor ISFSIs.

e The GEH Morris ISFSI is at the site of a spent fuel reprocessing facility (a production facility)
that was constructed by General Electric, but never operated. Because it was to be a
production facility licensed under siting and safety requirements similar to those for reactors
(e.q., Title 10 of the Code of Federal Regulations Part 50 [10 CFR Part 50], “Domestic
Licensing of Production and Utilization Facilities”), the GEH Morris facility is sited and
constructed in a manner substantially similar to a reactor spent fuel pool. In fact, it is
currently licensed to store 352 pressurized water reactor (PWR) fuel assemblies and
2,865 boiling water reactor (BWR) fuel assemblies, for a total of about 714 MTU, which is no
more than the licensed capacity of many BWR spent fuel pools. Therefore, the
environmental impacts described in the following chapters of this draft GEIS for at-reactor
spent fuel pools are representative of the impacts at the GEH Morris facility.
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e The TMI-2 ISFSI is a modified NUHOMS spent fuel storage system (designated
NUHOMS-12T) with 30 horizontal storage modules (DOE 2012). It was licensed by the
NRC in March 1999 and contains spent fuel from the damaged TMI-2 reactor (a single
reactor core). Although the NUHOMS-12T storage module contents are core debris (not
fuel assemblies) and the debris storage canisters could not be treated like fuel cladding, the
design of the NUHOMS-12T accounts for these technical differences. Each NUHOMS-12T
module provides for the horizontal dry storage of up to 12 TMI-2 stainless-steel canisters
inside a dry shielded canister, which is placed inside a concrete horizontal storage module.
The NUHOMS-12T modification includes venting of the dry shielded canister through high-
efficiency particulate air grade filters during storage. The vent system allows for release of
hydrogen gas, generated due to radiolysis, and monitoring and/or purging of the system
during operation (DOE 2012). The TMI-2 ISFSI is actually no larger than a typical at-reactor
ISFSI and meets the same NRC regulatory standards as at-reactor ISFSIs. Therefore, the
environmental impacts described in this chapter for at-reactor ISFSIs are representative of
the impacts at the TMI-2 ISFSI.

In this chapter, the NRC uses the License Renewal GEIS (NRC 2013) to inform some of the
impact determinations regarding continued storage. In many of these cases, the analysis in this
draft GEIS considers how the environmental impacts of continued storage compare to the
impacts considered in the License Renewal GEIS. In the License Renewal GEIS, the NRC
evaluated the potential impacts in each resource area by reviewing previous environmental
analyses for past license renewal reviews, scientific literature, and other available information.
Where appropriate, this draft GEIS also considers analyses and impact determinations made in
previous ISFSI licensing and renewal environmental assessments (EA) and environmental
impact statements (EISs) and in reactor license renewal and new reactor licensing EISs to
inform the impact determinations in this analysis.

Sections 4.1 through 4.17 evaluate the potential impacts on various resource areas, such as
land use, air quality, water quality, transportation, and public health. Sections 4.18 and 4.19
discuss accidents and terrorism. Section 4.20 provides a summary of the environmental
impacts and Section 4.21 contains the references. Within each resource area, the NRC has
provided an analysis of the potential impacts for the short-term storage timeframe, the long-term
storage timeframe, and indefinite storage and provided an impact determination—SMALL,
MODERATE, or LARGE—for each timeframe. The definitions of SMALL, MODERATE, and
LARGE are provided in Section 1.8.5. For some resource areas, the impact determination
language is specific to the authorizing regulation (e.g., “not likely to adversely impact” for
endangered species).
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At-Reactor Continued Storage

4.1 Land Use

This section describes land-use impacts caused by the continued storage of spent fuel in spent
fuel pools and at-reactor ISFSiIs.

4.1.1 Short-Term Storage

Spent fuel pool operations during the short-term storage timeframe would not require the use of
any land beyond that which was cleared and graded during nuclear power plant construction.
Continued operation of the spent fuel pool during short-term storage is not anticipated to require
new or additional monitoring or maintenance activities that would affect current land use. In
addition, inspection, testing, and surveillance activities that are conducted throughout the life of
spent fuel pools necessary to ensure compliance with Federal, State, and local requirements
regarding the environment and public safety are not expected to affect land-use conditions
(NRC 2013a).

As described in Section 3.1, most nuclear power plant sites have constructed at-reactor ISFSIs
for onsite dry cask storage of spent fuel. Dry cask storage at operating nuclear power plant
sites provides supplemental storage for portions of the spent fuel pool inventory. As further
described in Section 3.1, only a small fraction of the land committed for a nuclear power plant is
required to construct and operate an at-reactor ISFSI (see Table 3-1).

Operation of an ISFSI involves removing the spent fuel from spent fuel pools, packaging the
spent fuel in dry casks, and placing the dry casks on concrete storage pads. ISFSI operations
would not require the use of any land beyond that which was cleared and graded during facility
construction. The ISFSI would be surrounded by security fencing to restrict and control access
in accordance with requirements for the protection of stored spent fuel in 10 CFR 73.51. Only a
small portion of the land committed for a nuclear power plant is required for an at-reactor ISFSI
(see Table 3-1). Therefore, access restrictions associated with operation of an ISFSI during the
short-term storage timeframe would affect only a small amount of land within the larger nuclear
plant site.

ISFSIs are designed as passive systems that require no power or regular maintenance other
than routine visual inspections and checks of the cask ventilation system (e.g., for blockages of
ducts). Continued operation of an at-reactor ISFSI is not anticipated to require new or additional
maintenance activities that would affect current land use. The NRC has prepared several EAs
for site-specific licenses for construction and operation of at-reactor ISFSIs (NRC 2012a, 2005a,
2003, and 1992).

Based on the assessment above, 60 years of continued at-reactor storage in a spent fuel pool

or at-reactor ISFSI would not require disturbance of any new land at a nuclear power plant or
result in operational or maintenance activities that would change the current land use.
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At-Reactor Continued Storage

Therefore, the NRC concludes that the potential environmental impact on land use would be
SMALL during the short-term storage timeframe.

4.1.2 Long-Term Storage

The potential environmental impacts on land use from long-term storage in an ISFSI would be
similar to those described for short-term storage. Only a small fraction of the land committed for
a nuclear power plant is required for an ISFSI (see Table 3-1). Operation and maintenance of
an ISFSI would not require the use of any land beyond that which was already cleared and
graded during facility construction. Access restrictions associated with operation of an ISFSI
during the long-term storage timeframe would affect only a small amount of land within the
larger nuclear plant site.

During long-term storage, in addition to routine maintenance and monitoring, the NRC assumes
that a DTS is constructed and operated to facilitate the transfer, handling, and repackaging of
spent fuel after the end of the short-term timeframe. As described in Section 2.1.4, the
reference DTS considered in this draft GEIS consists of two major structures: (1) a two-level
concrete and steel structure that provides confinement and shielding during fuel transfer,
handling, and repackaging operations, and (2) an attached, single-level steel building for receipt
and handling of the spent fuel shipping casks. These two major structures would be
constructed on a reinforced-concrete basemat that would occupy about 0.04 ha (0.1 ac).
Maintenance and monitoring activities associated with a DTS would include routine inspections
and testing of the spent fuel and cask transfer and handling equipment (e.g., lift platforms and
associated mechanical equipment) and process and effluent radiation monitoring, which do not
require the use of any land beyond that which would be cleared and graded during DTS
construction.

As described in Section 3.1, the physical area required for operating a commercial nuclear
power plant site ranges from 34 ha (84 ac) to 5,700 ha (14,000 ac) (NRC 2013a). Therefore,
only a small fraction of the land committed for a nuclear power plant would be required to
construct and operate a DTS. Once the DTS is constructed, access to the facility site would be
restricted, in accordance with 10 CFR Part 73, to activities that support facility operations. The
restricted access area for the reference DTS described in Section 2.1.4 is about 0.7 ha (2 ac).

The NRC assumes that the at-reactor ISFSI and DTS would be replaced during the long-term
storage timeframe. The number of storage casks that would be replaced and the size of the
replacement concrete storage pad would depend on the remaining inventory of spent fuel to be
transported to a permanent repository after the 100-year timeframe. The replacement facilities
for the at-reactor ISFSI and DTS would likely be constructed on land near the existing facilities.

Long-term storage of spent fuel at an at-reactor ISFSI would not result in operational or
maintenance activities that would change land-use conditions. Construction and operation of a
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DTS and replacement of the ISFSI and DTS would affect a small fraction of the land already
committed for a nuclear power plant. Therefore, the NRC concludes that the environmental
impacts on land use during the long-term storage timeframe would be SMALL.

4.1.3 Indefinite Storage

This section describes the potential environmental impacts on land use if a repository is not
available to accept spent fuel. For this analysis, the NRC assumes that spent fuel would
continue to be stored in at-reactor ISFSIs indefinitely. The potential environmental impacts on
land use from indefinite storage would be similar to those described for long-term storage.

Aging management is assumed to include replacement of the ISFSI and DTS every 100 years
and necessitate repackaging of spent fuel at a DTS. Replacement of the ISFSI and DTS would
occur on land near existing facilities. The older ISFSI and DTS would be demolished and the
land reclaimed by the licensee.

Access to the ISFSI and DTS would be restricted to activities that support facilities operations in
accordance with 10 CFR Part 73. Restricted access under the indefinite storage timeframe
would result in land that would not be available for other productive land uses for an indefinite
amount of time. However, as noted previously, only a small portion of the land already
committed for a nuclear power plant is required for an at-reactor ISFSI and DTS. Therefore, the
amount of land that would not be available for other land uses under the indefinite storage
timeframe would be small.

Indefinite storage of spent fuel in at-reactor ISFSI facilities would not result in operational or
maintenance activities that would change land-use conditions. Construction of a DTS and
replacement of the ISFSI and DTS every 100 years would affect a small fraction of the nuclear
plant site. After replacement, the older ISFSI and DTS would be demolished and the land would
be reclaimed. Therefore, the NRC concludes that the environmental impacts on land use from
indefinite storage would be SMALL.

4.2 Socioeconomics

This section describes the socioeconomic factors that could be directly or indirectly affected by
continued storage of spent fuel in spent fuel pools and at-reactor ISFSIs. Changes in
employment and tax payments caused by continued storage can have a direct and indirect
effect on public services and housing demand, as well as traffic volumes in the communities in
the region around each nuclear power plant site. As discussed in Chapter 3, the socioeconomic
region of influence is where spent fuel storage workers and their families reside, spend their
income, and use their benefits, thus directly and indirectly affecting the economic conditions of
the region.
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4.2.1  Short-Term Storage

During the short-term storage timeframe, some systems used during reactor operations would
remain in operation to ensure spent fuel pool cooling prior to the transfer of spent fuel from the
pools to an at-reactor ISFSI. A small number of workers—Ilikely between 20 and 85—would
continue to maintain, monitor, and transfer spent fuel from spent fuel pools to at-reactor ISFSIs
after the cessation of reactor operations. A small number of workers (30—35) would also
continue to maintain and monitor the at-reactor ISFSI. Because the existing storage workforce
would continue to monitor and maintain storage facilities after reactor operations cease, there
would be no need for any additional spent fuel pool and at-reactor operations workers.*
Therefore, during the short-term timeframe, there would be no increase in population or demand
for housing and public services because of continued storage. Activities associated with short-
term storage are also not likely to affect local transportation conditions in the vicinity of the
continued storage site. Transportation activities would continue into the period of continued
storage at a reduced magnitude consistent with diminishing onsite activities and operations.

The amount of tax payments during the short-term storage timeframe would depend on a
number of factors, including State tax law and established tax payment agreements with local
tax authorities. Property tax and other payments, including the portion for at-reactor spent fuel
storage, would continue, although the amount of tax payments would likely be reduced after
reactor operations cease. Nevertheless, the amount of tax payments related to continued
storage is not expected to change during the short-term timeframe.

The socioeconomic effects of reactor operations have become well established as regional
socioeconomic conditions have adjusted to the presence of the nuclear power plant. During the
period of reactor operations local communities have adjusted to fluctuations in workforce
caused by regularly scheduled refueling and maintenance outages (NRC 2013a). By
comparison, the contributory effect on socioeconomic conditions from continued short-term
spent fuel storage would be SMALL, because of (1) the small number of workers required to
maintain and monitor spent fuel storage in pools or an at-reactor ISFSI,(2) the continuation of
tax payments, and (3) no increased demand for housing and public services. To the extent that
State and local taxes paid by the licensee might drop during the short-term storage timeframe,
the reduction would be attributable to the cessation of reactor operations and the reduced value
of the facility rather than to continued storage. Therefore, the socioeconomic impacts of
continued onsite storage during the short-term timeframe would be SMALL.

1 Typically shutdown units that are co-located with operating units either have a small dedicated staff or
have workers from the operating units assigned and dedicated to the shutdown unit (e.g., spent fuel pool
maintenance and monitoring activities).
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4.2.2 Long-Term Storage

As discussed in Section 2.1.4, in contrast to short-term storage, long-term storage of spent fuel
would require the construction and operation of a DTS and replacement of the DTS and ISFSI.
The construction of a DTS and replacement at-reactor ISFSI would require a much smaller
workforce than required for nuclear power plant construction or extended maintenance and
refueling outages. As discussed in Section 3.2 of this draft GEIS, the construction workforce for
an at-reactor ISFSI ranged from approximately 20 to 60 workers over approximately 1 year.
The DTS is a two-level concrete and steel structure with an attached single-level, weather-
resistant, pre-engineered steel building on 0.04 ha (0.1 ac). With regard to the workforce
required for the construction of the DTS, the NRC reviewed a proposal to construct and operate
a 3.2-ha (8-ac) spent fuel transfer facility at the Idaho National Laboratory (NRC 2004b). The
proposal estimated 250 construction workers would be employed for 2 years. Given that the
INL facility is an estimated 80 times larger than the Transnuclear Inc.-Electric Power Research
Institute (TN-EPRI) DTS design, the NRC estimates that no more than 60 to 80 short-term
construction workers would be needed for between 1 to 2 years to build the DTS and at-reactor
ISFSI pad. The construction workforce would likely comprise local workers. Given the
availability of housing in the vicinity of all existing nuclear power plant sites and relatively few
construction workers required for the project, the NRC concludes that nonlocal workers would
be able to rely on temporary housing and not increase the demand for permanent housing.

Similar to short-term storage, a small number of workers (30-35) would continue to maintain
and monitor the storage of spent fuel in the at-reactor ISFSI. The ISFSI workforce requirements
would remain unchanged from the period of nuclear reactor operations. Because there would
be no need for any additional at-reactor ISFSI operations workers during the long-term
timeframe, there would be no increase in population or demand for housing or public services.
In addition, activities associated with long-term storage are also not likely to affect local
transportation conditions in the vicinity of the continued storage site.

Similar to the short-term timeframe, the amount of overall tax payments during long-term
storage would depend on a number of factors, including State tax law and established tax
payment agreements with local tax authorities. Property tax and other payments, including the
portion for continued at-reactor storage, would continue during the long-term storage timeframe.
Similar to short-term storage, the amount of tax payments would be reduced after reactor
operations cease. The replacement of the at-reactor ISFSI and construction, operation, and
subsequent replacement of the DTS could be viewed as property improvements by local tax
assessors causing the property tax payment to be increased. Overall, construction activities are
expected to have a minor effect on the local economy. Nevertheless, the amount of tax
payments related to continued storage is not expected to change during the long-term
timeframe.

Draft NUREG-2157 4-8 August 2013



©O© O ~NO UL WN P

10

11
12
13
14
15
16
17
18

19

20
21
22

23
24
25
26
27
28
29
30

31
32
33
34
35

At-Reactor Continued Storage

As previously noted for short-term storage, regional socioeconomic conditions have become
well established during the period of reactor operations for all nuclear power plants (NRC 2013).
By comparison, the contributory effect from long-term storage would be SMALL for all
socioeconomic categories because (1) relatively few workers will be required to maintain and
monitor spent fuel storage, construct and operate a DTS, and replace the at-reactor ISFSI and
DTS; (2) construction activities will be of short duration; (3) continued tax payments will remain
relatively constant at post-reactor operations level; and (4) there will be no increased demand
for housing and public services. Therefore, the NRC concludes that the socioeconomic impacts
of continued storage during the long-term timeframe would be SMALL.

4.2.3 Indefinite Storage

This section describes the socioeconomic impacts if a repository is not available to accept spent
fuel from an existing nuclear power plant site. With no repository available, the aging
management program would continuously monitor and maintain an at-reactor ISFSI. Impacts
from indefinite storage would be similar to those described for the long-term storage timeframe.
The NRC assumes the ISFSI pads and DTS would be replaced every 100 years and that this
would require a small continuous workforce. Property tax revenue would remain relatively
constant while spent fuel remains stored onsite. Therefore, the socioeconomic impacts from
indefinite onsite storage of spent fuel in at-reactor ISFSIs would be SMALL.

4.3 Environmental Justice

This section describes the impacts on minority and low-income populations living in the vicinity
of nuclear power plant sites resulting from the continued onsite storage of spent fuel in spent
fuel pools and at-reactor ISFSiIs.

The NRC strives to identify and consider environmental justice issues in agency licensing and
regulatory actions primarily by fulfilling its NEPA responsibilities for such actions. Under
Executive Order 12898 (59 FR 7629), Federal agencies are responsible for identifying and
addressing potential disproportionately high and adverse human health and environmental
impacts on minority and low-income populations. Environmental justice refers to a Federal
policy that ensures that minority, low-income, and tribal communities that have historically been
excluded from environmental decision-making are given equal opportunities to participate in
decision-making processes.

In 2004, the Commission issued a Policy Statement on the Treatment of Environmental
Justice Matters in NRC Regulatory and Licensing Actions (69 FR 52040), which states, “The
Commission is committed to the general goals set forth in Executive Order 12898, and strives
to meet those goals as part of its National Environmental Policy Act (NEPA) review process.”
In addition, the Commission stated in its decision on the Private Fuel Storage (PFS) facility

August 2013 4-9 Draft NUREG-2157
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application that environmental justice, as applied at the NRC, “means that the agency will make
an effort under NEPA to become aware of the demographic and economic circumstances of
local communities where nuclear facilities are to be sited, and take care to mitigate or avoid
special impacts attributable to the special character of the community” (NRC 2002a, 2004b).

Potential impacts on minority and low-income populations as the nuclear power plant transitions
from reactor operations to decommissioning and continued storage would mostly consist of
radiological (human health) and socioeconomic (environmental) effects. During continued
storage, the incremental radiation dose from spent fuel stored in spent fuel pools and at-reactor
ISFSiIs is expected to remain unchanged from the period of reactor operations and within
regulatory limits (see Section 4.17). Radiological and environmental monitoring programs,
similar to those implemented during nuclear power plant operations, would ensure that the
radiation dose from continued spent fuel storage would remain within regulatory limits. In
addition, socioeconomic conditions affected by the continued storage of spent fuel as they relate
to minority and low-income populations living near nuclear power plant sites would remain
unchanged.

As discussed in Section 3.3, the special pathway receptors analysis is an important part of the
environmental justice analysis because consumption patterns may reflect the traditional or
cultural practices of minority and low-income populations in the area of the continued storage
site, such as migrant workers or Native Americans. All NRC licensees have to assess the
impact of facility operations on the environment through their radiological environmental
monitoring programs (REMPs). These programs assess the effects of site operations on the
environment that could affect special pathway receptors. However, once reactor operations
cease, the REMP would be modified to consider only the potential sources of radiation and
radioactivity that may be released from a spent fuel pool or at-reactor ISFSIs. Air monitoring,
thermoluminescent dosimeters, and groundwater monitoring would likely be used to detect
releases from the spent fuel pools and at-reactor ISFSI, but collection of other environmental
sampling data would depend on site-specific conditions (e.g., proximity to surface waterbody).

In most cases, NRC environmental justice analyses are limited to evaluating the human health
effects of the proposed licensing action and the potential for minority and low-income
populations to be affected. Environmental justice-related issues as well as demographic
conditions (i.e., the presence of potentially affected minority and low-income populations) differ
from site to site, and environmental justice issues and concerns usually cannot be resolved
generically with regard to NRC licensing actions. In its site-specific reviews, the NRC
addresses environmental justice issues and concerns during each environmental review for
licensing actions by identifying potentially affected minority and low-income populations. The
NRC identifies minority and low-income populations by examining any potential human health
or environmental effects on these populations to determine if these effects may be
disproportionately high and adverse. Resource areas that might create human health and other
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environmental impacts include, but are not limited to air quality, land use, and water and
ecological resources. Consequently, environmental justice, as well as other socioeconomic
issues, are normally considered in site-specific environmental reviews (69 FR 52040).

In the present case, however, the NRC has determined that it can provide an assessment of the
environmental justice impacts during continued storage compared to environmental justice
impacts of storage during reactor operations. As previously stated in Chapters 2 and 3, this
draft GEIS and the Waste Confidence rule are not licensing actions and do not authorize the
continued storage of spent fuel. The environmental analysis in this draft GEIS fulfills a small
part of the NRC’s NEPA obligation with respect to the licensing or relicensing of a nuclear
reactor or spent fuel storage facility. Further, the site-specific NEPA analysis that is required
prior to an NRC licensing action will include a discussion of the impacts on minority and low-
income populations, and will appropriately focus on the NRC decision directly related to specific
licensing actions. As with all other resource areas, this site-specific analysis will allow the NRC
to make an impact determination with respect to environmental justice for each NRC licensing
action. A generic determination of the human health and environmental effects impacts during
continued storage is possible because the NRC understands how the environmental impacts
change when a nuclear power plant site transitions from reactor operations to continued
storage. Based on this knowledge, the NRC can provide an assessment of the potential human
health and environmental effects during continued storage. As discussed in the following
sections, the NRC has determined that the human health and environmental effects from
continued storage would be small compared to the impacts that are normally experienced
during reactor operations.

4.3.1 Short-Term Storage

As previously explained in Section 4.2.1 (socioeconomics—short term), the socioeconomic
effects of reactor operations have become well established because regional socioeconomic
conditions will have adjusted to the presence of the nuclear power plant (NRC 2013a). After the
cessation of reactor operations, a small number of workers (15-85) would continue to maintain
and monitor spent fuel pools. These workers would also transfer spent fuel from spent fuel
pools to at-reactor ISFSIs. Once all of the spent fuel is transferred from the spent fuel pools to
dry cask storage, spent fuel pool storage operations worker positions would be eliminated. For
at-reactor ISFSls, a small number of workers (30-35) would be needed to maintain and monitor
the at-reactor ISFSI. Consequently, employment opportunities for continued storage would
remain unaffected for minority and low-income populations.

Generally, the continued maintenance and radiological monitoring associated with spent fuel
storage, either in spent fuel pools or at-reactor ISFSIs, during the short-term timeframe ensures
that any human health and environmental effects would remain within regulatory limits for the
general population. Based on a review of recent REMP reports, human health impacts would
not be expected in special pathway receptor populations living near a nuclear power plant site
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At-Reactor Continued Storage

as a result of subsistence consumption of water, local food, fish, and wildlife during the
short-term timeframe. A modified REMP would remain in effect after the nuclear power plant
ceases operations through the short-term timeframe. Monitoring would ensure that radiological
doses would remain within regulatory limits and minority and low-income populations would
experience no new human health and environmental effects during the short timeframe beyond
what had already been experienced during reactor operations.

As previously discussed for the other resource areas in Chapter 4, the overall contributory
human health and environmental effects from continued short-term spent fuel storage would be
limited in scope and SMALL for all populations. Upon detection, licensees would take corrective
action to contain the leak and treat the affected groundwater. Therefore, minority and low-
income populations are not expected to experience disproportionately high and adverse human
health and environmental effects from the continued short-term storage of spent fuel. In
addition, as indicated in the NRC policy statement, the potential for environmental justice
impacts would also be considered during the environmental reviews for specific licensing
actions associated with each particular storage facility (69 FR 52040).

4.3.2 Long-Term Storage

In addition to monitoring and maintenance, long-term storage includes the construction and
operation of a DTS and replacement of the at-reactor ISFSI and DTS. Construction and
operation of a DTS would constitute a federal action under NEPA and site-specific analysis
would include an analysis of the potential effects on minority and low-income populations.
NRC environmental justice analyses are generally limited to evaluating the human health and
environmental effects of the proposed licensing action and the potential for minority and low-
income populations to be disproportionately affected. As stated in the NRC policy statement,
environmental justice assessments would be performed as necessary in the underlying
licensing action for each particular facility (69 FR 52040). DTS license reviews would not rely
on the analysis in this draft GEIS, because the site-specific NEPA analysis would consider the
site-specific impacts on minority and low-income populations.

Potential impacts on minority and low income populations from the construction, operation, and
replacement of the DTS and at-reactor ISFSI would mostly consist of environmental and
socioeconomic effects during construction (e.g., noise, dust, traffic, employment, and housing
impacts). Noise and dust impacts during construction would be short term and primarily limited
to onsite activities. Minority and low income populations residing along site access roads could
be directly affected by increased commuter vehicle and truck traffic. However, because of the
temporary nature of construction and the relatively low numbers of workers (60—80 short-term
construction workers), these effects are likely to be minimal and limited in duration. Increased
demand for rental housing during construction could cause rental costs to rise temporarily,
disproportionately affecting low-income populations living near the site who rely on inexpensive
housing. However, given the short duration of construction (1-2 years), the relatively small
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At-Reactor Continued Storage

number of workers needed, and the proximity of some nuclear power plant sites to metropolitan
areas, it is expected that many of the workers would commute to the construction site, thereby
reducing the need for rental housing. Based on this information and the analysis of human
health and environmental impacts presented in this chapter, the construction of the DTS and
replacement of the ISFSI would not have disproportionately high and adverse human health and
environmental effects on minority and low-income populations. Similar to the short-term
storage, a small number of workers (30—35) would be needed to maintain and monitor the
at-reactor ISFSI after cask transfers to the replacement facility. Consequently, employment
opportunities, although reduced for reactor operations, would remain unaffected for minority and
low-income populations. Based on this information, there would be no disproportionately high
and adverse human health and environmental effects on minority and low-income populations
from the construction and operation of the DTS and replacement of the DTS and at-reactor
ISFSI.

For long-term spent fuel storage, REMPs, similar to those implemented during nuclear power
plant operations and short-term storage, would ensure that the radiation dose from DTS
operations and continued spent fuel storage would remain within regulatory limits. Similar to
short-term storage, a modified REMP would be in place to ensure that radiological doses remain
within regulatory limits and minority and low-income populations would experience no new
human health and environmental effects during the long-term timeframe beyond those
experienced during reactor operations.

The continued maintenance and monitoring of spent fuel in at-reactor ISFSIs would have
minimal human health and environmental effects on minority and low-income populations near
these storage facilities. As previously discussed for the other resource areas in Chapter 4, the
overall contributory human health and environmental effects from continued long-term spent fuel
storage would be limited in scope and SMALL for all populations, except for historic and cultural
resources where impacts could be SMALL, MODERATE, or LARGE. The magnitude of adverse
effect on historic properties and the impact on historic and cultural resources largely depends on
what resources are present, the extent of proposed land disturbance, if the area has been
previously surveyed to identify historic and cultural resources, and if the licensee has
management plans and procedures that are protective of historic and cultural resources. The
site-specific environmental review and compliance with the NHPA process could identify historic
properties, adverse effects, and potentially address adverse effects on historic properties and
impacts on other historic and cultural resources. Thus, the potential impacts on historic and
cultural resources could be SMALL, MODERATE, or LARGE depending on site-specific factors.
However, measures such as implementation of historic and cultural resource plans and
procedures, agreements, and license conditions can be used to avoid, minimize, or mitigate
adverse effects on historic properties and impacts on historic and cultural resources. Minority
and low-income populations are not expected to experience disproportionately high and adverse
human health and environmental effects from the continued long-term storage of spent fuel. In
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addition, as indicated in the NRC policy statement, the potential for environmental justice
impacts would be considered during the environmental reviews for specific licensing actions
associated with each particular storage facility (69 FR 52040).

4.3.3 Indefinite Storage

This section describes the environmental impacts on minority and low-income populations if a
repository is not available to accept spent fuel. With no repository available, the aging
management program would continuously monitor and maintain an at-reactor ISFSI. Impacts
from indefinite onsite storage would be similar to those described in Section 4.3.2.

The indefinite maintenance and monitoring of spent fuel in at-reactor ISFSIs would have
minimal human health and environmental effects on minority and low-income populations near
these storage facilities. As previously discussed for the other resource areas in Chapter 4, the
overall contributory human health and environmental effects from the indefinite storage of spent
fuel storage would be limited in scope and SMALL for all populations, except for historic and
cultural resources where impacts could be SMALL, MODERATE, or LARGE. If replacement
activities occur in previously disturbed areas (i.e., in areas that have previously experienced
construction impacts) then impacts on historic and cultural resources would be SMALL.
Therefore, historic properties would not be adversely affected. If construction activities occur in
previously undisturbed areas or avoidance is not possible, then there could be adverse effects
on historic properties, and impacts on historic and cultural resources could be SMALL,
MODERATE, or LARGE depending on site-specific factors. Minority and low-income
populations are not expected to experience disproportionately high and adverse human health
and environmental effects from the indefinite storage of spent fuel. In addition, as indicated in
the NRC policy statement, the potential for environmental justice impacts would be considered
during the environmental reviews for specific licensing actions associated with each particular
storage facility (69 FR 52040).

4.4 Air Quality

This section describes impacts on air quality caused by continued storage in spent fuel pools
and at-reactor ISFSIs. Because there would be no increase in emissions during continued
storage, the requirements for a conformity determination under 40 CFR Part 93 do not apply to
the operation of a spent fuel pool or an at-reactor ISFSI. The requirements for a conformity
determination with respect to the replacement of an ISFSI and the construction, operation, and
replacement of a DTS are considered in the long-term storage section (Section 4.4.1).

4.4.1 Short-Term Storage

Once reactor operations cease and continued storage begins, most pollutant-generating
activities at the nuclear power plant site would either cease or continue at lower levels.
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Therefore, as described following, the environmental impacts on air quality during continued
storage would be less than the impacts during reactor operations.

The License Renewal GEIS concluded that impacts for continued power-generation operations
in attainment, nonattainment, and maintenance areas are SMALL for all plants, at least in part
because licensees would be required to operate within State permit requirements (NRC 2013).
Specifically, the License Renewal GEIS analyzes a number of specific activities related to
continued power-generation operations that result in emissions of air pollutants. These include
testing of emergency diesel generators, use of fossil-fuel boilers (for evaporator heating, plant
space heating, and feed water purification), testing of fossil-fuel-fired fire pumps, cooling-tower
drift and transmission-line emissions. When the nuclear power plant ceases operations and the
site enters the short-term storage timeframe, many of these activities will also cease. For
example, testing requirements may be reduced or eliminated for emergency diesel generators
once the reactor is permanently shutdown. Also, cooling towers would no longer be rejecting up
to two-thirds of the thermal power of a reactor, which would dramatically reduce cooling-tower
drift. Because emissions of air pollutants resulting from continued storage of spent fuel in either
spent fuel pools or at-reactor ISFSIs would be substantially smaller than air emissions during
power generation, air quality impacts from continued storage would also be minor.

Routine maintenance and monitoring activities at the at-reactor ISFSI would occur during short-
term storage. Because dry cask storage systems do not have active systems (e.g., diesel
generators), these activities do not involve significant releases of air pollutants.

Thermal releases from the at-reactor ISFSI will cause some local atmospheric heating.
Downwind from an ISFSI, ambient temperatures can increase by 2.1°C (3.8°F) at 1 km (0.6 mi)
to 0.1°C (0.2°F) at 10 km (6.2 mi) from the site (NRC 1984). Temperature changes this small
could not be differentiated from temperature changes that naturally occur, such as from
passage of the sun throughout the day and passing clouds. Over time, the spent fuel in the
casks will cool and less heat will be released resulting in less local atmospheric heating. The
heat released by storing dry casks on the surface should be distinguished from the greenhouse
gas emissions discussed in Section 4.5 of this draft GEIS. Heat released from a dry cask is a
local phenomenon, whereas greenhouse gases released into the atmosphere potentially
contribute to impacts beyond the local environment.

Because emissions of air pollutants resulting from short-term continued storage of spent fuel
would be substantially smaller than air emissions during power generation, which was
determined to have SMALL impacts in the License Renewal GEIS, the NRC concludes the
impacts associated with continued spent fuel storage would be SMALL for all location
classifications (i.e., attainment, nonattainment, and maintenance). Further, the impact from heat
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released to the atmosphere from ISFSIs would be SMALL because the small variations in
downwind temperatures caused by heat released from the ISFSI would not be different from
natural temperature fluctuations.

442 Long-Term Storage

As noted in Section 1.8, all the spent fuel would be moved out of the spent fuel pool and into
at-reactor dry cask storage by the beginning of this timeframe. Routine maintenance and
monitoring activities at the at-reactor ISFSI would continue during long-term storage. Because
dry cask storage systems to not have active systems (e.g., diesel generators), these activities
do not involve significant releases of air pollutants. As described in Section 1.8.3, the NRC
assumes that the ISFSI needs to be replaced and the fuel repackaged during this timeframe.
The licensee must construct a DTS to facilitate the transfer of the spent fuel to new casks. The
draft GEIS also assumes that the DTS is replaced once during the long-term storage timeframe.

The construction and replacement of a DTS would involve onsite fabrication involving heavy
equipment (earthmoving, concrete batch plant, cranes, etc.), which would cause emissions of
air pollutants. Given the relatively smaller size of the DTS compared to an at-reactor ISFSI, the
time, materials, and equipment required to build the DTS would be no more than those used to
construct an ISFSI. The NRC previously determined that the environmental impact on air
quality from construction of the Diablo Canyon ISFSI, which would hold up to 140 dry storage
casks from two reactors on a 2-ha (5-ac) site and would be larger than the reference DTS,
would be minimal (NRC 2003). Therefore, the air emissions and impacts on air quality for
construction and replacement of the DTS would also be minimal. The DTS relies on electrical
power for operations. As a result, there are no routine emissions of air pollutants from the DTS
during operations, such as might occur from a boiler or diesel generator. A diesel generator
could be used as a source of backup electrical power. Testing and use of a backup diesel
generator would be infrequent and would cause emissions no greater than those caused by
emergency diesel generators at operating nuclear power plants, which are minor.

Activities associated with ISFSI replacement and DTS operations, including cask repair, bare
fuel handling as part of repackaging operations, and cask replacement, are expected to be of
relatively short duration and limited extent in any year during long-term continued storage.
These activities are likely to involve only a portion of the ISFSI, and in any year would likely
involve only a fraction of the air emissions that were associated with initial construction of the
at-reactor ISFSI. As a result, there may be temporary increases in levels of suspended
particulate matter from construction and replacement activities. In addition, exhaust from
vehicles would add to levels of hydrocarbons, carbon monoxide, and nitrogen oxides. However,
these emissions of air pollutants are not expected to noticeably affect important attributes of air
quality in the region.
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Previous NRC NEPA analyses for site-specific licensing actions support this conclusion for
attainment, maintenance, and nonattainment areas. For example, the NRC analyzed the
impacts of constructing and operating an ISFSI at Humboldt Bay (NRC 2005a), which is located
in an attainment area, and determined that the air quality impacts were SMALL. The NRC also
analyzed the impacts of constructing and operating additional reactor units at existing nuclear
power plant sites such as Calvert Cliffs Unit 3 (NRC 2011a) and Fermi Unit 3 (NRC 2013b),
which are located in nonattainment areas. In both examples, the NRC determined that the air
impacts were SMALL, at least in part because licensees would be required to operate within
State permit requirements. The level of activities and associated air emissions from long-term
storage would not be greater than those for the construction and operation of another reactor
unit at an existing power plant site.

Emissions of air pollutants during ISFSI replacement and construction, operation, and
replacement of a DTS would be well below de minimis levels in 40 CFR Part 93 and the
requirements for a conformity determination would not apply. For example, the de minimis
annual emission rate for all nuclear power plants in nonattainment and maintenance areas is
100 T/yr for all criteria pollutants, except volatile organic compounds for plants within an ozone
transport region, for which the de minimis level is 50 T/yr (NRC 2013a). The NRC estimated the
peak annual emissions for preconstruction and construction of the entire Fermi Unit 3 nuclear
power plant to be 123.2 T/yr nitrogen oxide and 53.4 T/yr volatile organic compounds (NRC
2013b), which is only slightly above de minimis levels. Because the DTS and ISFSI are only a
small fraction of the size of an entire nuclear power plant, the emissions of air pollutants during
ISFSI replacement and DTS construction and replacement would be well below de minimis
levels.

Thermal releases from storing dry casks on the surface would cause some local atmospheric
heating. As described previously for short-term storage, this effect is not expected to be
noticeable and would decrease during the long-term storage timeframe as decay heat in the
ISFSI decreases over time.

Emissions of air pollutants during long-term continued storage of spent fuel would be minimal
and the NRC concludes the impacts would be SMALL for all location classifications (i.e.,
attainment, nonattainment, and maintenance). The impact from heat released to the
atmosphere from ISFSIs would be SMALL because the small variations in downwind
temperatures would not be noticeable and would decrease throughout this period as decay heat
diminishes.

4.4.3 Indefinite Storage

This section describes the environmental impacts on air quality if a repository never becomes
available to accept spent fuel. Indefinite storage would consist of the same activities and result
in the same impacts as those for long-term storage (Section 4.4.2), except that they would
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continue indefinitely into the future. Thermal releases from storing dry casks on the surface
would cause some local atmospheric heating, which would continue to decrease as decay heat
from spent fuel diminishes. Therefore, the NRC concludes that the environmental impacts on
air quality from indefinite storage due to air emissions and thermal releases would each be
SMALL.

4.5 Climate Change

In this section, the NRC evaluates the effect of continued storage on climate change. The
NRC'’s evaluation of the effects of climate change on the intensity and frequency of natural
phenomena hazards that may cause spent fuel storage accidents is provided in Section 4.18.

45.1 Short-Term Storage

This section describes greenhouse gas emissions related to short-term continued storage of
spent fuel. The activities at a nuclear power plant during short-term continued storage involve
the emission of greenhouse gases, primarily carbon dioxide (CO2). The quantities of
greenhouse gas emissions are often described in terms of a CO; footprint expressed as metric
tons of CO- equivalent. The NRC's previous estimates of a reference reactor’'s CO, footprint
during the decommissioning period includes activities in addition to those related to continued
storage of spent fuel. However, these estimates provide a rea