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CHAPTER 1
INTRODUCTION AND
PURPOSE AND NEED FOR AGENCY ACTION

Chapter 1 presents an overview of this Global Nuclear Energy Partnership (GNEP) Programmatic
Environmental Impact Statement (PEILS). This chapter discusses the background and the need for
agency action, and explains the relationship of GNEP to other programs. The chapter concludes with
an overview of the public involvement process and the organization of this PEIS.

This Programmatic Environmental Impact Statement (PEIS) provides an analysis of the potential
environmental impacts of the proposed Global Nuclear Energy Partnership (GNEP) program,
which is a United States (U.S.) Department of Energy (DOE) program intended to support a safe,

secure, and sustainable expansion of nuclear energy, both
domestically and internationally. Domestically, the
GNEP Program would promote technologies that support
economic, sustained production of nuclear-generated
electricity, while reducing the impacts associated with
spent nuclear fuel' (SNF) disposal and reducing
proliferation risks. DOE envisions changing the U.S.
nuclear energy fuel cycle from an open (or once-
through) fuel cycle—in which nuclear fuel is used in a
power plant one time and the resulting SNF is stored for
eventual disposal in a geologic repository—to a closed
fuel cycle in which SNF would be recycled” to recover
energy-bearing components for use in new nuclear fuel.
Recycling would be accomplished by separating SNF
into usable components and waste. The usable
components would be available for use as new nuclear

Spent Nuclear Fuel

Spent nuclear fuel consists of nuclear
fuel that has been withdrawn from a
nuclear reactor following irradiation.
Typically, no more than five percent of
the fuel has been used before the nuclear
fuel is considered used, or “spent,” and
must be replaced with fresh fuel.

Nuclear Energy Fuel Cycle

A nuclear energy fuel cycle is the series
of steps from mining to waste disposal
involved in the production of electricity
from nuclear fuel.

fuel to produce electricity and the waste components would be put into stable waste forms for
storage and disposal. Internationally, the GNEP Program framework would help to ensure that
nuclear power electricity generation can be expanded with reduced nuclear proliferation risk.’

1.1 BACKGROUND
1.1.1 Global Nuclear Energy Partnership
Program

Electricity use in the U.S. is expected to continue to
grow. In its most recent Energy Outlook Report, issued in
June 2008, the Energy Information Administration (EIA),
an independent organization within DOE, estimates that

! Text boxes provide additional information on words that are bold-faced.

Note to Readers

This PEIS involves a technically
complex subject matter with unique
concepts and terminology. To aid the
readers’ understanding of this PEIS, a
background discussion of nuclear power
concepts, technologies, and terminology
is provided in Appendix A.

% In this PEIS, the term “recycled” is used to describe the process of reuse of portions of SNF as new reactor fuel. The process, in most cases,
involves “reprocessing” SNF and recovering and using the portions of the SNF that can be used in new nuclear fuel.
? Proliferation risk relates to the potential use of the nuclear materials and technologies from the civil nuclear fuel cycle to make a nuclear

weapon.
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demand for electricity will increase by approximately 1.1 percent annually through 2030
(ETA 2008a). An early release of that report, issued in December 2007, estimated U.S. electricity
growth at 1.3 percent annually through 2030 (EIA 2007a). This Draft PEIS utilizes the higher
1.3 percent growth rate; however, in the Final PEIS, DOE will consider whether any changes to
the document are warranted to account for the 1.1 percent growth rate or other relevant
information that becomes available. Based on an annual growth rate of 1.3 percent, electricity
use could increase by approximately 40 percent by 2030, and if that annual rate were to continue,
electricity use could double (relative to use in 2004) by approximately 2060. World electricity
demand is projected to grow by 2.4 percent per year from 2000 to 2030, nearly doubling total
electricity consumption compared to 2004* (EIA 2007¢, EIA 2008b).

Nuclear energy is part of the diverse portfolio of power-generating systems that meet national
and international energy demand. The use and availability of nuclear power generating systems
domestically and internationally is projected to increase, causing an increase in nuclear material
use, the amount of SNF, and potential proliferation risks.

As part of the President’s Advanced Energy Initiative (AEI)’, the United States would work with
other nations through the GNEP Program to develop and deploy advanced nuclear recycling and
reactor technologies. The Initiative would help provide reliable, emission-free energy with less
of the waste impact of older technologies and without making available separated plutonium that
could be used by rogue states or terrorists for nuclear weapons. These new technologies would
make possible a dramatic expansion of safe, clean nuclear energy to help meet the growing
global energy demand (Bush 2006).

The National Environmental Policy Act (NEPA) requires that an Environmental Impact
Statement be prepared in order to inform the public and the decision makers of the potential
environmental impacts of proposed major Federal actions and the reasonable alternatives prior to
making decisions on any such proposals. For a broad program such as GNEP, which could
involve many actions with far-reaching consequences over a long period of time, a program-level
EIS (referred to as a PEIS), is the appropriate document because it is relevant to policy-level
decisions and is timed to coincide with meaningful points in agency planning and decision
making (40 Code of Federal Regulations [CFR] Section 1502.4(Db)).

While a change to a closed fuel cycle represents DOE’s preferred approach, this PEIS analyzes
several alternatives for accomplishing the GNEP objectives, including open fuel cycle
alternatives. DOE will not make any decision regarding which alternative(s) to pursue before
completing this PEIS. These alternatives, which are described below and in Chapter 2, are the
result of the evolution of the programmatic analysis of the GNEP program, including public
comment as part of the NEPA process. As discussed in Section 1.4, DOE initially proposed
facilities to demonstrate three elements of a closed fuel cycle. DOE later revised the proposal to
include both a programmatic analysis of the broad implementation of alternative nuclear fuel
cycles and a project-specific analysis to construct and operate three particular facilities—a

* Both the early release 2008 International Energy Outlook (EIA 2007e), published in December 2007 and the 2008 International Energy Outlook
(EIA 2008b), published in June 2008, project world electricity demand to grow by 2.4 percent per year until 2030.

° The AEI includes, in part, a combination of initiatives intended to accelerate research and development in three areas of power generation:
1) National and international nuclear energy activities, such as the GNEP Program; 2) Coal-based clean power and carbon sequestration; and
3) Renewable resources such as solar, wind and geothermal power.
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nuclear fuel recycling center, an advanced recycling reactor, and a DOE-owned advanced fuel
cycle research facility. The GNEP Program has since further evolved so that this PEIS only
addresses programmatic alternatives for broad implementation of alternative nuclear fuel cycles.
This GNEP PEIS does not analyze any project-specific proposals. DOE may make project-
specific proposals following completion of this PEIS and would prepare appropriate NEPA
analysis for any such proposal.

This GNEP Program also has an international component (referred to as international initiatives)
pursuant to which the U.S. would cooperate with other fuel cycle nations (i.e., those already
recycling SNF) to develop and deploy advanced nuclear recycling and reactor technologies in
those countries in order to move away from producing
separated pure plutonium. Further, GNEP would work | Enrichment. The process of increasing the
to put in place a framework for nuclear fuel services in | Proportion (or ratio) of uranium-235 atoms
order to remove the need for a country to develop its | [© uranium-238 atoms to make the mixture
. . i . more usable as nuclear fuel.
own enrichment or reprocessing facilities. This PEIS
identifies two international initiatives and discusses | Reprocessing. The process of separating
how these initiatives could produce environmental | the usable and unusable constituents of
impacts within the U.S. and the global commons | spentnuclear fuel.
(defined as the environment outside the jurisdiction of
any nation, such as the oceans or Antarctica).

1.1.2 Brief History of Spent Nuclear Fuel Reprocessing in the United States

Essential to recycling SNF is separating fissionable material from the SNF in order to make new
nuclear reactor fuel. This separations process is commonly referred to as reprocessing. Nuclear
fuel reprocessing technology was developed during the Manhattan Project while working to
build the first atomic bomb. The first large-scale reprocessing plants in the United States were
located at nuclear weapons production sites in Washington (Hanford, built in the 1940s) and
South Carolina (Savannah River Site, built in the 1950s).

As commercial nuclear power evolved in the mid-1950s, reprocessing was considered necessary
because of the belief at the time that uranium was a very scarce material. In 1956, the Atomic
Energy Commission (AEC), predecessor agency of DOE and the Nuclear Regulatory
Commission (NRC), announced a program to encourage private industry to begin reprocessing
SNF, and by 1959 the Davison Chemical Company (later called Nuclear Fuel Services) began
extensive discussions with AEC on commercial reprocessing. In 1963, the AEC-sponsored
Experimental Breeder Reactor (EBR-II) began operations in Idaho, and included a reprocessing
facility using “melt-refining.” In 1964, Congress gave the AEC the authority to authorize private
companies holding appropriate AEC licenses to own special nuclear material.

In 1966, the AEC granted an operating permit for commercial reprocessing to Nuclear Fuel
Services at its West Valley plant near Buffalo, NY. The plant operated from 1966 to 1972,
reprocessing approximately 705 tons (640 metric tons [MT]) of SNF from commercial nuclear
power plants and DOE sites. This reprocessing generated approximately 600,000 gallons
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(2.3 million liters) of liquid high-level radioactive waste (HLW)®. Nuclear Fuel Services stopped
operations initially to increase the plant’s capacity and make other improvements. However,
Nuclear Fuel Services determined in 1976 not to restart the plant because of the cost of the
improvements plus the cost to address changes to regulatory requirements (DOE 2004f). Under
the 1980 West Valley Demonstration Project Act, DOE has completed vitrification of the liquid
HLW in preparation for disposal in a geologic repository.

In 1967, the AEC authorized the General Electric Company to construct a commercial SNF
reprocessing facility in Morris, Illinois. In 1970, Allied-General Nuclear Services began
construction of a large commercial nuclear reprocessing facility near Barnwell, South Carolina.
The Morris plant never reprocessed spent fuel, and the Barnwell plant was never completed.
Plans for both these facilities were affected by U.S. policy changes that halted commercial
recycling (described below) and by economic factors.

In 1974, India conducted a nuclear test (which it stated was a peaceful nuclear explosion). This
test used plutonium separated from SNF from the CIRUS’ civil research reactor. On October 28,
1976, President Ford announced his decision that reprocessing should not proceed unless the
associated proliferation risks could be overcome. On April 7, 1977, President Carter announced
that the United States would defer commercial reprocessing indefinitely. Although President
Reagan lifted the indefinite ban on commercial reprocessing in the United States on October 8,
1981, the U.S. commercial nuclear power industry has continued to operate using a “once-
through” open fuel cycle. This has been, in large part, because of the availability of uranium,
which has kept the price of new fuel relatively low, and the capital cost associated with
constructing a reprocessing plant. As a result, commercial power plants in the United States have
been generating SNF and storing it on-site until it can be disposed of in a geologic repository.®

President Carter’s 1977 announcement also established the policy to discourage civilian
reprocessing internationally. The Nuclear Nonproliferation Act of 1978 established export
licensing criteria, including a requirement for prior U.S. consent before any recipient country
could reprocess SNF produced through the use of nuclear material exported by the U.S.
(Public Law 95-242). That Act also required renegotiation of existing U.S. Agreements for
Peaceful Nuclear Cooperation to incorporate this and other new requirements. However, the
European Atomic Energy Community (Euratom) and Japan had already committed to civil
reprocessing programs. The United States eventually decided not to oppose these established
programs and to grant consent, first on a case-by-case basis and later on a long-term
programmatic basis for reprocessing in these countries of SNF over which the U.S. exercises fuel
consent rights.

Past reprocessing in the United States—at the West Valley plant in New York and at DOE
facilities in Idaho, South Carolina, and Washington—generated millions of gallons of highly
radioactive liquid waste. In South Carolina and Washington, spills from storage tanks have

® HLW is defined as: 1) the highly radioactive material resulting from the reprocessing of SNF, including liquid waste produced directly in
reprocessing and any solid material derived from such liquid waste that contains fission products in sufficient concentrations; and 2) other highly
radioactive material that the NRC, consistent with existing law, determines by rule requires permanent isolation.

" CIRUS, which stands for Canada India Research U.S., is a research reactor at the Bhabha Atomic Research Center near Mumbai, India. CIRUS
was supplied by Canada in 1954, but used heavy water supplied by the United States.

8 Although this section presents a brief history of SNF reprocessing in the United States, it is worth noting that France, Russia, Japan and the
United Kingdom have been reprocessing SNF for many years.
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resulted in localized soil contamination. Preparing these liquid wastes for disposal will cost tens
of billions of dollars. Some alternatives analyzed in this GNEP PEIS would produce similar
liquid radioactive wastes. To avoid repeating problems associated with past reprocessing
operations, DOE would support prompt conversion of such liquid HLW to solid forms, and
would not support any long-term storage of such waste.

1.2 PURPOSE AND NEED FOR AGENCY

ACTION Radiotoxicity

) ) Radiotoxicity is a measure of the hazard
DOE’s underlying purpose and need is to support | posed by  radioactive  material.
expansion of domestic and international nuclear energy | Radiotoxicity is an inherent property of the
production, while reducing the risks of nuclear | radioactive material, and represents the
. . . . . . source of the potential hazard associated
proliferation and reducing the impacts associated with . )
. with exposure. It is a measure of the
the d‘lsposal of future spent nuclear fuel (e.g., by | adverse health effects caused by a
reducing the volume, thermal output, or radiotoxicity | radionuclide due to its radioactivity.
of waste requiring geologic disposal). To meet its | Because different radionuclides give
nonproliferation goals with regard to spent nuclear fuel | different biological = effects, the total
. . . radiotoxicity from a group of radionuclides
recycling, DOE will assess, as reasonable alternatives, | . S
. is the sum of the radiotoxicity of each
only those technologies that do not separate or use pure | radionuclide. Since the radionuclides are

plutonium. also decaying with time, the radiotoxicity
also changes with time.

1.2.1 Energy/Electricity

Since 1950, electricity use in the United States has grown from 300 billion kilowatts to
3,800 billion kilowatts (EIA 2007b). This equates to an annual compounded growth rate of
approximately 5 percent. Electricity use in the United States is expected to continue to grow,
driven primarily by population increases and economic growth. The EIA has developed
projections for U.S. electricity generation through 2030 to meet future demands (EIA 2007a,
EIA 2008a). According to the most recent estimate, electricity use could increase by
approximately 1.1 percent annually (EIA 2008a). An early release of that report, issued in
December 2007, estimated U.S. electricity growth at 1.3 percent annually through 2030
(EIA 2007a). As discussed above, this Draft PEIS utilizes the higher 1.3 percent growth rate.
Based on an annual growth rate of 1.3 percent, electricity use could increase by approximately
40 percent by 2030, and if that annual rate were to continue, electricity use could double (relative
to use in 2004) by approximately 2060. The EIA has also developed projections for nuclear
electricity generation through 2030. For nuclear electricity generation, which currently supplies
approximately 19 percent of the United States’ electricity needs, the EIA currently projects an
increase of approximately 0.6 percent annually (EIA 2008a). When compared to either a
1.1 percent or a 1.3 percent growth in the overall electricity generation market, nuclear
production would lose market share over the period of 2005 through 2030.

Consistent with the President’s 2006 Advanced Energy Initiative DOE seeks to develop ways to
support the expanded use of nuclear energy to meet growing electricity demand. DOE policies
and actions resulting from decisions in response to this PEIS could affect subsequent decisions
made by the U.S. commercial utility industry, which ultimately would determine how to meet the
future increased demands for electricity.

1-5



GNEP Draft PEIS

Chapter 1: Introduction and Purpose and Need for Agency Action

1.2.2

The Nuclear Waste Policy Act of 1982, as amended
(NWPA), provides for the disposal of commercial SNF and
DOE SNF and HLW in the Nation’s first proposed geologic
repository to be located at Yucca Mountain, Nevada. Yucca
Mountain is located in a remote desert on Federal land on
and adjacent to the secure boundaries of the Nevada Test Site
in Nye County, Nevada (DOE 2008f).” Pursuant to the

Reduction of Spent Nuclear Fuel and/or Waste Requiring Geologic Disposal

Metric Tons of Heavy Metal

Quantities of spent fuel are
traditionally expressed in terms of
metric tons of heavy metal
(typically uranium), without the
inclusion of other materials such as
cladding (the tubes containing the

fuel) and structural materials. One
metric ton of heavy metal disposed
of as spent nuclear fuel would fill a
space approximately the size of the
refrigerated storage area in a typical
household refrigerator.

NWPA and by contract, the Federal government has
responsibility for the disposal of commercial SNF currently
being stored onsite at commercial reactor facilities. DOE
filed a license application with the Nuclear Regulatory
Commission for the repository at Yucca Mountain on June 3,
2008 (73 FR 34348, June 17, 2008).

Under the NWPA, the statutory capacity limit for the Yucca Mountain repository is 70,000
metric tons of heavy metal (MTHM) of SNF and HLW. DOE estimates that the limit for the
Yucca Mountain repository will be reached by approximately 2010. Regardless of any DOE
decision related to the GNEP PEIS, the Nation requires a permanent geologic repository for the
disposal of SNF and HLW. The GNEP Program has been proposed in addition to the Yucca
Mountain repository mandated by the NWPA, and does not change the planning for the Yucca
Mountain repository. Any decisions pursuant to the GNEP PEIS would not, in any way, diminish
the need for the nuclear waste disposal program at a permanent geologic repository, and under all
alternatives SNF and/or HLW would continue to be produced and require disposal.''

The GNEP PEIS assesses alternatives that would reduce the volume, thermal output, and/or
radiotoxicity of SNF and wastes requiring geologic disposal for quantities in excess of the
70,000 MTHM that DOE has proposed for disposal in the repository at Yucca Mountain.
Reducing the volume, thermal output, and/or radiotoxicity could expand the number of

° The potential environmental impacts of the construction, operation, and closure of the Yucca Mountain repository are addressed in the
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-0250, February 2002) (DOE 2002i) and the 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) (Yucca Mountain SEIS) (DOE 2008f).

' The NWPA limits the initial capacity of Yucca Mountain, the first proposed geologic repository, to 70,000 MTHM of SNF and HLW (DOE has
allocated this capacity between 63,000 MTHM of commercial SNF and 7,000 MTHM of DOE SNF and HLW) until such time as a second
repository is in operation. In its cumulative impacts analysis, the Yucca Mountain SEIS, issued in June 2008, evaluated the disposal of up to
approximately 130,000 MTHM of SNF, equivalent to the amount projected from all existing commercial power reactors during all of their
projected lifetimes. Disposal of more than 70,000 MTHM of SNF and HLW at the Yucca Mountain site prior to completion of a second
repository would require a legislative change. DOE believes that if the statutory capacity limit is eliminated, then the Yucca Mountain geologic
repository would have sufficient capacity to receive at least all of the SNF that has been or will be generated by the current fleet of nuclear power
reactors.

Also, the current 70,000 MTHM statutory limit as defined in the NWPA pertains to the heavy metal content of the original fuel. As a result, from
the standpoint of the Yucca Mountain geologic repository statutory capacity limit, it does not matter if SNF is emplaced as the original spent fuel
rods or SNF is reprocessed and only the resulting HLW is emplaced. While recycling SNF could significantly reduce the volume, radiotoxicity,
and/or heat load in a future repository, recycling would have no impact on the initial Yucca Mountain repository capacity, because under current
law its statutory capacity limit is based on initial MTHM (not volume, radiotoxicity, or heat load).

' All reprocessing technologies under consideration as part of the GNEP initiative would produce wastes requiring disposal in a repository and
moreover, deployment of reprocessing technologies would have little, if any, effect on the quantity of DOE SNF and HLW.
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acceptable sites for future geologic repositories, and could reduce both the cost and difficulty of
siting and operating a geologic repository. 2

1.2.3 Proliferation Risk Reduction

It is a long-standing U.S. national security policy objective to reduce proliferation risks
throughout the nuclear fuel cycle via systematic and comprehensive efforts to prevent the spread
of nuclear weapons materials and sensitive technologies. The United States has also long been
concerned about the spread of enrichment and reprocessing technologies. In recent times,
proliferation concerns about the nuclear fuel cycle have focused on the spread of centrifuge
enrichment technology, first to Pakistan and then to Libya, Iran, and North Korea. On
February 11, 2004, President Bush announced an initiative to prevent the further spread of both
enrichment and reprocessing (Bush 2004). A key aspect of that initiative is to create a safe,
orderly system to support civilian nuclear power without adding to the danger of weapons
proliferation. This is one of the main purposes that the GNEP Program is intended to address.

Specific statutes and provisions in the CFR provide requirements for safeguards, security, and
export controls, as do international treaties and arrangements to which the United States is
party."® In order for the United States to support nuclear energy in an expanded role in the global
energy market, the risk of proliferation needs to be addressed. Proliferation risk begins with the
ability to acquire the necessary nuclear materials for making nuclear weapons. Key measures for
reducing proliferation risks are international safeguards, which seek to detect and thereby help
prevent proliferation by other states, physical protection, which aims to protect nuclear materials
and technologies against threats from non-state actors, including terrorists, and export control,
which seeks to control or limit access to the materials, equipment and technology necessary to
produce weapons-usable material. Safeguards are a basic building block of the international
nuclear nonproliferation regime. They include inspections and other measures to verify
compliance with international agreements and obligations regarding the peaceful use of nuclear
energy, and rely on accounting for nuclear materials, monitoring nuclear facilities, and measures
to detect clandestine nuclear activity. Physical protection includes measures to detect and defeat
efforts to obtain unauthorized access to materials or facilities. Export control includes measures
to limit access to materials, facilities, equipment, and technology that could be used for nuclear
weapons production.

The GNEP PEIS assesses alternatives that aim to reduce the proliferation potential associated
with the weapons-usable materials inherent in the nuclear fuel cycle. As a significant
proliferation risk reduction activity, the GNEP Program is exploring a Reliable Fuel Services
Program (ISAB 2008) to enable other nations to acquire nuclear energy economically while
limiting the spread of sensitive fuel cycle technologies, particularly enrichment and reprocessing.

"2 The health and safety effects from a repository on members of the public currently are evaluated by projecting the reasonably expected
radiation doses to the maximally exposed individual that lives in the vicinity of the repository. These projections are made through probabilistic
performance assessments that take into account a number of factors, including the waste form, engineered barriers, physical barriers and
lifestyles, some of which might be affected by reductions in volume, thermal output, and/or radiotoxicity.

" These statutes include the Atomic Energy Act, of 1954 (42 U.S.C. 2011 et seq.) the Nuclear Non-Proliferation Act, of 1978 (Public Law
95-242) and the Arms Control Act (22 U.S.C. 2778). Regulations implementing safeguards, security and export controls are published in the Code
of Federal Regulations and are issued by the Departments of Commerce, Energy, State as well as the Nuclear Regulatory Commission. Article III
of the Treaty on the Non-Proliferation of Nuclear Weapons (DOS 1970) (the U.S. is a signatory to this Treaty) addresses export control of nuclear
material and equipment. Many international arrangements entered into by the U.S. address these issues including U.S. membership in the Nuclear
Suppliers Group under the International Atomic Energy Agency (ECO 2008).
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In this program, existing holders of these sensitive technologies would make those fuel cycle
services available to other countries that refrain from developing such capabilities on their own.
By participating in this program, nations could pursue nuclear power while both minimizing
proliferation concerns and minimizing the need for expensive fuel cycle infrastructure
investments.

As another significant proliferation risk reduction activity, the GNEP Program is exploring an
expanded program to design and deploy nuclear reactors with less proliferation potential that are
both cost effective and well suited to infrastructure conditions in developing nations. Under the
GNEP Program, the United States would seek agreement on key safety, security,
nonproliferation, and safeguards standards for such reactors. The GNEP Program is also
exploring the development of a grid-appropriate reactor'® that has enhanced nonproliferation
characteristics, such as one that can keep the same nuclear fuel for the lifetime of the reactor,
eliminating the need for refueling.

Separate from the GNEP PEIS, the National Nuclear Security Administration (NNSA), a
separately organized agency within DOE, is preparing a Nonproliferation Impact Assessment
(NPIA) that will analyze the nonproliferation aspects of the programmatic alternatives evaluated
in this GNEP PEIS. The assessment framework is based on a qualitative evaluation of U.S.
government policy factors and on internationally-accepted Proliferation Resistance and Physical
Protection methodology (GIF 2006). This framework addresses: 1) the ability of the alternative
nuclear fuel cycles to support established nuclear nonproliferation policy objectives, and 2) a
technical evaluation of the nonproliferation features of the alternative processes and
technologies. NNSA intends to make a draft of the NPIA publicly available in the same time
frame as this Draft GNEP PEIS. The final NPIA will be publicly available prior to the Record of
Decision (ROD) for this GNEP PEIS, and will be considered by DOE in decisions regarding the
GNEP Program.

1.2.4 Decisions to Be Made

Following completion of this PEIS, DOE could make decisions related to the domestic
programmatic alternatives (described in Chapter 2), including the alternative of continuing the
status quo (i.e., the No Action Alternative). This PEIS also discusses international aspects of the
GNEP Program (Chapter 7), but does not evaluate any proposed actions or alternatives.
Consequently, DOE would not make any decisions related to international activities based on
this PEIS.

This PEIS evaluates six domestic programmatic alternatives, which represent different nuclear
fuel cycles. DOE could decide to support the demonstration and deployment of any of these
alternatives or combinations thereof:

- Current uranium-based light water reactor (LWR) fuel cycle activities described under
the No Action Alternative

'* See Chapter 7 for a discussion of grid-appropriate reactors. Grid-appropriate reactors, which would be well suited to the capabilities and needs
of developing countries, would be designed to achieve high standards of safety and security and would be sized to suit those countries’ smaller
and less developed power grids.
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- Advanced SNF separations and fast reactor transmutation technologies

- SNF separation with potential for both thermal and fast reactor transmutation

- Recycle of SNF through a dry thermal/mechanical separation process in which spent
LWR fuel is used in a heavy water reactor (HWR)

- Thorium open fuel cycle

- Uranium-based once-through high temperature gas-cooled reactor (HTGR) or HWR fuel
cycles

At this time, DOE is not proposing project-specific or site-specific actions to support the
demonstration and deployment of any of these alternative fuel cycles. If DOE does make such
proposals after completion of this PEIS, DOE will determine the appropriate steps to comply
with NEPA and other applicable requirements. For example, additional NEPA review(s) would
be conducted for the siting, construction, operation, and decommissioning of individual facilities
that would be required to support demonstration or deployment of a different open fuel cycle or
any of the closed fuel cycle options outlined above. Also, NRC, as part of its licensing process
for a nuclear facility, would be responsible for complying with NEPA.

1.3 RELEVANT NATIONAL ENVIRONMENTAL POLICY ACT DOCUMENTS

DOE and other Federal agencies have prepared, or are currently preparing, other NEPA
documents that are related to the scope of this GNEP PEIS. These documents, and their
relationship to the GNEP PEIS, are discussed below.

1.3.1 Liquid Metal Breeder Reactor Environmental Statements

In the 1970s, the Energy Research and Development Administration (ERDA), a predecessor
agency of DOE, proposed the Liquid Metal Fast Breeder Reactor Program. As part of this
program, the Clinch River Breeder Reactor Plant was a proposed liquid-sodium cooled fast
breeder reactor to be constructed and operated in East Tennessee. The reactor would have
produced up to about 439 megawatts electric (MWe) and used, for its initial core, a uranium and
plutonium Mixed Oxide Fuel (MOX), similar to the fast reactors described in this PEIS.

An Environmental Statement was prepared by the NRC in connection with its licensing process
(NUREG-0139, February 1977; Supplemented October 1982) (NRC 1977a, NRC 1982). ERDA
also prepared a PEIS on the Liquid Metal Fast Breeder Reactor Program (ERDA-1535, 1975),
DOE prepared a supplement to that document (the Liquid Metal Fast Breeder Reactor Program
EIS [DOE/EIS-0085-FS, May 1982]), and ERDA prepared an EIS on Expansion of the U.S.
Breeder Reactor Program (ERDA-1541, June 1976) (DOE 1975, DOE 1976, and DOE 1982).
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1.3.2 DOE Programmatic Spent Nuclear Fuel Management (SNF Management
PEIS) and Idaho National Engineering Laboratory Environmental Restoration
and Waste Management Programs Environmental Impact Statement
(DOE/EIS-0203) (DOE 1995e¢)

In 1995, this EIS analyzed, at a programmatic level, the potential environmental consequences
over a 40-year period of alternatives related to the transportation, receipt, processing, and storage
of SNF under the responsibility of DOE. It also addressed the site-wide actions anticipated to
occur at Idaho National Laboratory (INL) for waste and SNF management over a 10-year period.
Many of the issues addressed in this EIS are similar to the issues addressed in the GNEP PEIS
including SNF management, technologies for SNF management, and transportation of SNF and
other nuclear materials, including nuclear waste.

1.3.3 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-0250) (hereafter, Yucca
Mountain FEIS) (DOE 2002i)

The NWPA requires that a final EIS accompany any Secretarial recommendation to approve the
Yucca Mountain site to the President. The Yucca Mountain FEIS assesses the potential
environmental impacts from construction, operation, and closure of a NRC-licensed geologic
repository for disposal of 70,000 MTHM of SNF and HLW. The FEIS was completed in
February 2002.

1.34 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) (hereafter, Yucca
Mountain Final Supplemental EIS) (DOE 2008f)

Since publication of the Yucca Mountain FEIS, DOE has continued to develop the repository
design and associated plans. As now planned, the proposed surface and subsurface facilities
would allow DOE to operate the repository following a primarily canistered approach in which
most commercial SNF would be packaged at the commercial sites in transportation, aging and
disposal canisters, and all DOE materials would be packaged in disposable canisters at DOE
sites. Waste packages would be arrayed in the repository underground. Most SNF and HLW
would arrive at the repository by rail. The Yucca Mountain Final Supplemental EIS updates the
analysis of the environmental effects associated with the proposed action to construct, operate,
monitor, and eventually close a geologic repository for the disposal of 70,000 MTHM of SNF
and HLW at Yucca Mountain, including the impacts associated with transportation of the SNF
and HLW from the generator sites to the repository.

The Final Supplemental EIS, issued in June 2008, recognizes that the GNEP initiative has been
proposed and that a GNEP PEIS is being prepared. The Final Supplemental EIS states that the
proposed action' of constructing and operating a repository for 70,000 MTHM will not change

!> The proposed action is disposal of the 70,000 MTHM permitted under existing law. This 70,000 MTHM consists of 63,000 MTHM of
commercial spent nuclear fuel and 7,000 MTHM of DOE spent nuclear fuel and high-level radioactive waste.
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because of the GNEP Program. Under all nuclear fuel cycles, the United States requires a
permanent geologic repository to dispose of SNF and/or HLW. All of the programmatic
alternatives included in the GNEP PEIS, including the No Action Alternative, would produce
materials and wastes that would need to be isolated in a geologic repository as a means of final
disposition. In addition, none of the programmatic alternatives would affect the current statutory
mandate and need to develop a repository for the disposal of existing inventories of SNF and/or
HLW.

Given the current uncertainties associated with the timelines, potential capacities, technological
developments, and other matters related to the GNEP programmatic alternatives, the Final
Supplemental EIS did not supplement the analysis of the proposed action to take into account the
potential recycling of commercial SNF. The Final Supplemental EIS did, however, supplement
the analysis of the cumulative impacts associated with commercial SNF generated by existing
power plants after 2010 (that is, the commercial SNF from existing power plants in excess of the
63,000 MTHM included in the Proposed Action) to evaluate the potential effects of the GNEP
Program on the impacts of the repository. Specifically, the Final Supplemental EIS evaluated
two disposal cases (A and B). Case A assumed the Department would dispose of the estimated
130,000 MTHM of existing and future commercial spent nuclear fuel from existing power plants
as spent nuclear fuel. Case B assumed the Department would dispose of 63,000 MTHM of
commercial spent nuclear fuel as spent nuclear fuel, while recycling the remaining estimated
67,000 MTHM and then transporting the resultant commercial HLW to Yucca Mountain for
disposal.

1.3.5 Environmental Impact Statement for a Rail Alignment for the Construction and
Operation of a Railroad in Nevada to a Geologic Repository at Yucca
Mountain, Nye County, Nevada (DOE/EIS-0369) (hereafter, Rail Alignment
Final EIS) (DOE 2008g)

The Rail Alignment Final EIS assesses the construction and operation of a rail line to connect the
repository site at Yucca Mountain to an existing rail line in the State of Nevada for the shipment
of SNF and HLW, in the event that the NRC authorizes construction of the repository and receipt
and possession of these materials at Yucca Mountain. The Rail Alignment Final EIS analyzes the
potential impacts of constructing and operating a railroad to connect the Yucca Mountain
repository site to an existing rail line near Wabuska, Nevada (in the Mina rail corridor). The Rail
Alignment Final EIS also analyzes the potential impacts of constructing and operating support
facilities.

The Rail Alignment Final EIS, issued in June 2008, recognizes that the GNEP initiative has been
proposed and that a GNEP PEIS is being prepared. GNEP does not eliminate the need for Yucca
Mountain, and it is necessary for DOE to proceed with the repository and rail facilities as
planned. The Rail Alignment Final EIS focuses on the initial 70,000 MTHM of SNF and HLW
that would require transportation to a geologic repository, while the GNEP PEIS focuses on
future SNF and HLW that would require transportation to a geologic repository.
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1.3.6 Surplus Plutonium Disposition Final Environmental Impact Statement
(DOE/EIS-0283) (DOE 1999d), Supplement Analysis (DOE/EIS-0283-SA1)
(DOE 2003g), and Surplus Plutonium Disposition Supplemental
Environmental Impact Statement (DOE/EIS-0283-S2) (See 72 FR 14543)

In 1999, DOE proposed in this EIS a dual strategy for disposing of surplus weapons grade
plutonium by using some of the plutonium to fabricate MOX fuel and irradiating it in
commercial power reactors, and immobilizing the rest of the plutonium. A supplement analysis
was prepared in 2003 that supported the decision to proceed only with the MOX alternative.
DOE is constructing a MOX plant at DOE’s Savannah River Site (SRS) which is expected to
become operational in 2017. This facility will dispose of 34 MT of surplus weapons-grade
plutonium by converting it to MOX fuel to be irradiated in commercial reactors. LWRs can use
MOX fuels in lieu of enriched uranium fuels and some of the plutonium in the MOX fuel will be
consumed in the process in a manner similar to the consumption of transuranic elements in the
thermal recycle reactors described in this PEIS. DOE is currently preparing a Surplus Plutonium
Disposition Supplemental EIS, which, among other things, analyzes the potential environmental
impacts of dispositioning additional surplus weapons-grade plutonium as MOX fuel.

1.3.7 Disposal of Greater-than-Class-C Low-Level Radioactive Waste Environmental
Impact Statement (DOE/EIS-0375) (See 72 FR 40135)

Through legislation enacted in 1985 (the Low-Level Radioactive Waste Policy Amendments Act
of 1985, Public Law 99-240 [42 U.S.C. 2021b et seq.]), DOE is responsible for the disposal of
Greater-than-Class-C (GTCC) low-level waste (LLW) that results from activities licensed by the
NRC. GTCC LLW is defined in NRC regulations at 10 CFR 72.3 as LLW that exceeds the
concentration limits or radionuclides established for Class C waste in 10 CFR Part 61. The 1985
legislation specified that GTCC LLW that results from activities licensed by the NRC is to be
disposed of in a facility licensed by the NRC. Currently, no facilities are licensed by NRC for
disposal of GTCC LLW.

DOE will evaluate a range of reasonable alternatives for disposal of GTCC LLW in the
GTCC EIS. The GTCC EIS will also include DOE owned or generated LLW and transuranic
waste having characteristics similar to GTCC LLW and which may not have an identified path to
disposal. The scoping period for the GTCC EIS ended in late September 2007, and DOE is
currently preparing a draft EIS. DOE plans to issue the draft EIS in 2009. The GTCC EIS will
evaluate potential impacts from the construction and operation of a new facility or facilities, or
the use of existing facilities, for the disposal of this waste at potential DOE sites or at generic
commercial locations. The disposal methods to be analyzed include enhanced near surface
disposal, intermediate depth borehole disposal, and disposal in a geologic repository. The DOE
sites under consideration in the GTCC EIS are Hanford, INL, Los Alamos National Laboratory
(LANL), Nevada Test Site, Oak Ridge Reservation (ORR), SRS, the Waste Isolation Pilot Plant
and vicinity, and the proposed Yucca Mountain Repository (72 FR 40135). Alternatives analyzed
in this GNEP PEIS would generate GTCC LLW. Disposal of that waste will be evaluated
qualitatively among cumulative impacts in the GTCC EIS.
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1.3.8 Generic Environmental Impact Statement for In-Situ Leach Uranium Milling
Facilities (NUREG-1910, Draft) (NRC 2008f)

The NRC issued this draft generic EIS in July 2008 that addresses the potential environmental
impacts associated with the construction, operation, aquifer restoration, and decommissioning of
in-situ leach uranium recovery facilities for four uranium milling regions in the western United
States. Two of the four regions are in Wyoming (the Wyoming West and Wyoming East
Uranium Milling Regions), one covers parts of northeastern Wyoming, southwestern South
Dakota, and a small part of northwestern Nebraska (the South Dakota-Nebraska Uranium
Milling Region), and the fourth is the New Mexico Uranium Milling Region, located in western-
central New Mexico.

The NRC is the licensing authority for in-situ leach facilities and as such is preparing this generic
EIS to use as a starting point for its future NEPA analyses for site-specific license applications
for new in-situ leach facilities. These facilities are expected to be located within the four
identified uranium milling regions as these are the areas with uranium deposits and past, existing,
or expected future milling operations. Since the facilities analyzed in this PEIS would use new
sources of uranium, these operations are related to the scope of this PEIS.

1.3.9 Commercial Nuclear Fuel Cycle National Environmental Policy Act
Documents

All U.S. commercial nuclear fuel cycle facilities must be licensed by the NRC prior to operating.
In support of these license applications and renewals, the NRC prepares a NEPA document
(generally an EIS) to support its licensing decision. Accordingly, NEPA documents have been
prepared for all U.S. commercial nuclear fuel cycle facilities, and information found in
applicable documents has been used in the programmatic analysis conducted for this PEIS.
Generally, these NEPA documents include an analysis of reactor operations, enrichment
facilities, SNF management, and depending on the specific reactor facility, may or may not have
included an analysis of modular dry storage facilities.

14 PUBLIC PARTICIPATION

Regulations of the Council on Environmental Quality (CEQ) require “an early and open process
for determining the scope of issues related to a proposed action” as part of NEPA compliance
(40 CFR 1501.7). This activity is known as the public scoping process. The purpose of this
scoping process is to inform the public about a proposed action and the alternatives being
evaluated, and to solicit public comments on the range of reasonable alternatives and potential
environmental impacts.

1.4.1 Advance Notice of Intent Public Comments

On March 22, 2006, DOE published an Advance Notice of Intent (ANOI) for the Global Nuclear
Energy Partnership Technology Demonstration Program Environmental Impact Statement
(GNEP TDP EIS) in the Federal Register (71 FR 14505). That ANOI explained the goals of
GNEP, the three major elements of the then-proposed GNEP Technology Demonstration
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Program, the purpose and need for action, and presented a list of potential environmental issues
for analysis. The ANOI also invited comments on the proposed scope, alternatives, and
environmental issues to be analyzed in the GNEP TDP EIS. The comment period for the ANOI
ended on May 8, 2006.

DOE received more than 800 comment documents related to the GNEP Technology
Demonstration Program in response to the ANOI. More than 750 of these were part of a
campaign letter template and contained similar substantive comments. The major issues
identified focused on the following topics:

—  DOE should prepare a programmatic EIS (PEIS) of the entire GNEP Program proposal,
not just the GNEP Technology Demonstration Program

—  The proposed technologies are not sufficiently advanced to proceed with engineering-
scale demonstrations

—  DOE should pursue alternatives to nuclear power and GNEP

—  DOE is proceeding with Federal actions related to GNEP before conducting the required
NEPA analyses

Appendix H, Section H.1 provides a summary of the comments received on the ANOI. As a
result of the comments received on the ANOI and other considerations, DOE decided to prepare
this PEIS.

1.4.2 Funding Opportunity Announcement for Site Characterization Reports

On August 3, 2006, DOE issued a Financial Assistance Funding Opportunity Announcement
(FOA) of $20 million for public or commercial entities interested in hosting GNEP Program
facilities to conduct detailed siting studies (DOE 2006n). Applications for these financial
assistance grants were received by DOE by September 7, 2006. DOE reviewed these applications
and on January 30, 2007, issued financial assistance grants to 11 commercial and public
consortia to conduct detailed siting studies for hosting an advanced nuclear fuel recycling center
and/or an advanced recycling reactor (DOE 2007aa) at: Atomic City, ID; Idaho National
Laboratory, ID; Morris, IL; Paducah, KY; Hobbs, NM; Roswell, NM; Portsmouth, OH;
Barnwell, SC; Savannah River Site, SC; Oak Ridge Reservation, TN; and Hanford, WA.
Recipients completed these siting studies and submitted Site Characterization Reports to DOE by
May 1, 2007 (DOE 2007b). The results of these site studies were reviewed by DOE and are
included in the Administrative Record for this PEIS, and certain information from those site
studies is summarized in Appendix J of this PEIS. However, DOE no longer proposes to pursue
construction of either an advanced nuclear fuel recycling center or an advanced recycling reactor
at this time, and this PEIS does not analyze the construction and operation of either facility.

143 Request for Expressions of Interest

Also in August 2006, in addition to the FOA described in Section 1.4.2, DOE requested
Expressions of Interest (EOI) from domestic and international industry in building a
Consolidated Fuel Treatment Center (CFTC) and an advance burner reactor (ABR). In issuing
the EOIs, DOE sought to define industry interest in demonstrating SNF recycling technologies.
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DOE explained in the EOIs that the responses to them would aid DOE in identifying the issues
that industry, and potential host sites, consider key in making feasible the construction of
sustainable, commercial-scale SNF recycling technologies. If DOE makes a programmatic
decision based on this PEIS to pursue such SNF recycling technologies, DOE may use the
information gained from EOIs to create Requests for Proposals (RFPs) for the two facilities. If
so, DOE also would prepare appropriate NEPA analyses as part of the decision making process.

Two EOIs were issued: one for a CFTC that would contain facilities for SNF recycling and
transmutation fuel fabrication, and one to construct an ABR (referred to in this PEIS as an
advanced recycling reactor) to consume transuranic elements within the fuel and generate
electricity. A total of 18 responses were received by DOE on the two EOIs. Most of the
information submitted was identified by the submitters as proprietary or business sensitive, and
DOE is required by law to protect this information from unauthorized disclosure. Thirteen of the
18 respondents granted DOE permission to identify them as a submitter. Those names and
additional information  related to  these two  EOIs are available at
www.gnep.energy.gov/gnepParticipation.html.

1.4.4 Funding Opportunity Announcement—Industry Engagement

DOE has solicited input from the nuclear industry regarding approaches to achieve the GNEP
Program goals as outlined in the GNEP Strategic Plan (DOE 20071). In May 2007, DOE issued
an FOA to industry to investigate the business and technical parameters that would support the
GNEP Program, and to share their recommendations for potential deployment of fuel cycle
facilities as described above in Section 1.2. Information in the areas of business planning,
technology development roadmaps, and a communications plan for disseminating scientific,
technical and practical information relating to closing the fuel cycle was sought. The requested
plans (business plan, technology development roadmap and communications plan) would be
developed to address approaches to achieve GNEP goals and to inform the public and key
stakeholders regarding proposed options for successful GNEP implementation.

In addition to the plans, DOE also requested conceptual design studies for potential GNEP
Program facilities that are to focus on providing scope, cost and schedule information for an
initial nuclear fuel recycling center and advanced recycling reactor. Three capabilities were
specified: 1) separating LWR SNF into its reusable components and waste components;
2) reducing the volume, heat load, and radiotoxicity of waste requiring geologic repository
disposal; and 3) generating electricity with an advanced reactor that consumes transuranic
elements as part of its fuel.

In September 2007, DOE funded four cooperative agreements with the nuclear industry to
provide the analysis, plans, and designs described above. The agreements reflect that the GNEP
Program is in the “conceptual design phase” with multiple technical and programmatic
approaches under consideration.

An important element of these cooperative agreements is that they provide an opportunity for
nuclear industry participants to provide input and recommendations on how to effectively and
efficiently implement the GNEP Program goals. The inputs from industry, in conjunction with
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other data, will be used to inform the Secretary of Energy’s decision on the path forward for the
GNEP Program and to educate and inform the public as to the potential approaches for
implementation and achieving the overall long-term GNEP Program goals.

Final reports were provided by the four industry teams in the spring of 2008. These reports
outlined approaches to separations and reactors with respect to business planning, technology
development roadmaps, and conceptual design studies for fuel cycle facilities. The conceptual
design studies for these facilities focused on providing scope, cost, and schedule information for
an initial nuclear fuel recycling center and advanced recycling reactor, with capabilities of:
1) separating LWR SNF into its reusable components and waste components; 2) reducing the
volume, heat load, and radiotoxicity of waste requiring geologic repository disposal; and
3) generating electricity with an advanced reactor that consumes transuranic elements as part of
its fuel. The business plan and technology development roadmap address approaches to achieve
the overall long-term GNEP goals. The releasable summaries of these reports are available at:
www.gnep.energy.gov/gnepParticipation.html.

1.4.5 Public Scoping Comments

On January 4, 2007, DOE published a Notice of Intent (NOI) to prepare this GNEP PEIS in the
Federal Register (72 FR 331) (see Appendix G). That NOI explained the scope of the revised
GNEP Program, identified the alternatives that were then proposed for evaluation, described the
purpose and need for action, identified potential sites that could host GNEP Program facilities,
and listed potential environmental issues for analysis. The NOI also invited comments on the
proposed scope, alternatives, and environmental issues to be analyzed in the GNEP PEIS, and
announced the schedule for public scoping meetings.

Subsequent to the NOI, DOE held public scoping meetings at 13 locations (see Figure 1.4.5-1).
A neutral facilitator conducted the meetings to direct and clarify discussions and comments.
Court reporters were present to provide a verbatim transcript of oral comments. Based on
sign-ins, approximately 2,450 persons attended the meetings. Attendance varied from a high of
approximately 600 at the meeting in Idaho Falls, ID, to a low of approximately 50 at the meeting
in Los Alamos, NM. Average attendance was approximately 200. Approximately 550 persons
provided oral comments at the meetings (see Appendix H, Section H.2).
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FIGURE 1.4.5-1—Global Nuclear Energy Partnership Public Scoping Meetings

The scoping comment period for the NOI was originally scheduled to end on April 4, 2007. In
response to requests from the public, the scoping comment period was extended by 61 days,
through June 4, 2007. A notice of this extension was published in the Federal Register
(72 FR 15871).

In addition to the public scoping meetings, the public was encouraged to provide comments via
mail, e-mail, phone, and fax. All comments received during the public scoping period, as well as
late comments, were systematically reviewed by DOE in preparing this GNEP PEIS. Where
possible, comments on similar or related topics were grouped under comment issue categories as
a means of summarizing the comments. The comment issue categories were used to identify
specific issues of public concern. After the issues were identified, they were considered in
developing the scope of this GNEP PEIS.

During the public scoping process, DOE received more than 14,000 comment letters/e-mails and
oral comments. Of the comment letters/e-mails, more than 12,400 were part of various campaign
letters associated with one of 28 different form letters/e-mail campaigns.

In the NOI, DOE proposed to analyze in this PEIS the construction and operation of three
facilities: an advanced nuclear fuel recycling center, an advanced recycling reactor, and the
Advanced Fuel Cycle Facility (AFCF). Scoping comments addressed these facilities, including
potential locations for them. DOE has since decided not to propose construction and operation of
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any of these facilities at this time. Because site selection will not be completed at this time, no
determination has been made regarding the sites suggested through the FOA and public scoping
processes as potential locations for any of these three facilities.

In response to public comments and as the programmatic analysis developed, DOE determined
that to make project-specific or site-specific decisions regarding any of the three originally
proposed facilities would be premature. The programmatic decisions to be made would influence
the size and type of facilities required for implementing an alternative fuel cycle (the originally
proposed nuclear fuel recycling center and advanced recycling reactor), as well as the facility
needed to support the program with research, development, and deployment (an Advanced Fuel
Cycle Facility). As a result, no project-specific or site-specific proposals are being made at this
time. Based on the proposed programmatic decisions, DOE might make future proposals for
particular actions. Any such proposals would be subject to appropriate NEPA review.

A summary of the additional major comments received during the public scoping process are
provided below. (Italics indicate where the comments are addressed in this PEIS).

Commentors stated that the purpose and need is excessively narrow and leads to a unique answer
to the issue at hand. Commentors stated that combining the programmatic analysis with project-
specific proposed actions prejudices the PEIS and presumes a certain programmatic outcome.
Commentors identified a broad range of possible alternatives for evaluation in the PEIS. These
included different reactor and fuel types (e.g., reactor technologies, coolants [gas, sodium],
mixed-oxide [MOX] recycle in thermal reactors, and thorium fuel).

DOE has modified its statement of Purpose and Need to clarify that DOE did not intend to
unduly limit the range of reasonable alternatives. DOE reviewed the scoping comments and
other available information carefully and, as a result, added both closed and open fuel cycle
technologies to the range of reasonable programmatic alternatives. Chapter 1 of the PEIS
provides a discussion of the Purpose and Need. Chapter 2 provides a description of the
additional programmatic alternatives that have been added for consideration.

Commentors recommended a demonstration program to ensure both that the fuel recycling
technology is feasible and that it will not cause more waste than current technologies.
Commentors stated that the PEIS should assess timing issues such as building fast reactors
before a reprocessing plant and, conversely, assess impacts of reprocessing without fast reactors.

The GNEP PEIS identifies the major research and development (R&D) needs associated with
each programmatic alternative (Chapter 4, Section 4.8.1) and discusses how these needs could

affect implementation of the technologies analyzed and associated environmental impacts
(Chapter 4, Section 4.8.2).

Commentors stated that the PEIS should analyze a wide range of potential environmental
impacts associated with each alternative, and they provided specific comments regarding public
and worker health and safety, accidents and intentional destructive acts, transportation, land use,
cultural impacts, waste management issues, water quality/water availability issues, air quality,
socioeconomics, environmental justice, and other potential impacts.
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The GNEP PEIS discusses each of these types of impacts based on the best available
information. The potential environmental impacts of programmatic alternatives are discussed in
Chapters 4 and 5.

Commentors stated that the PEIS should assess nonproliferation issues. Commentors stated that
GNEP involves a major departure from U.S. policy on SNF and may affect agreements and
treaties with other nations.

Separate from the GNEP PEIS, the National Nuclear Security Administration (NNSA), a
separately organized agency within DOE, is preparing a Nonproliferation Impact Assessment
(NPIA) that will analyze the nonproliferation aspects of the programmatic alternatives evaluated
in this GNEP PEIS.

Commentors would like all technology information to be presented and include a history and
evaluation of past performance of reactors and reprocessing facilities.

Chapter 2 and Appendix A include a discussion of reactor technologies being considered in the
PEIS, and Chapter 1 includes a history of reprocessing.

Commentors stated that the PEIS should propose and assess specific international aspects of the
GNEP Program and include reasonably foreseeable scales of global action.

Chapter 7 of the PEIS describes the international implications of the domestic programmatic
alternatives, as well as the types of environmental impacts that could occur from international
activities.

Commentors stated that GNEP is fundamentally inconsistent with DOE’s objective of disposing
of SNF deep underground where it would be as inaccessible as possible.

As explained in Chapter 4, Section 4.1.5, a geologic repository would be needed under any
programmatic alternative. Each fuel cycle technology generates some quantity of SNF and/or
HLW, although the forms and quantities differ among alternatives.

Appendix H of this PEIS contains a more detailed accounting of all comments received.
Table H.2-1 lists the comment issue categories.

1.4.6 Global Nuclear Energy Partnership-Related Reports from External
Organizations

In addition to public scoping comments and the other information sources referred to above,
DOE reviewed several reports prepared by external organizations in the preparation of this Draft
GNEP PEIS. Some of these reports provided useful, albeit critical, analysis regarding the
proposed GNEP Program. These reports are briefly summarized below and many of the points
raised are addressed at appropriate points throughout the PEIS.
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Global Nuclear Energy Partnership, DOE Should Reassess Its Approach to Designing and
Building Spent Nuclear Fuel Recycling Facilities—The Government Accountability Office
(GAO) criticized the GNEP Program for its lack of early industry participation, and for
proposing to build reprocessing and reactor facilities at commercial scale (bypassing engineering
scale) and for scheduling the completion of a reprocessing facility before completion of the R&D
facility needed to determine the former’s design requirements. The report expressed concern as
to DOE’s readiness to select its preferred reprocessing technology prior to conducting additional
R&D at the dedicated facility, and criticized DOE’s ability to manage large design and
construction projects, particularly those that utilize new technologies. The report concluded that
the GNEP Program should work closer with industry, start with engineering scale approaches to
reprocessing, and conduct sufficient testing in an R&D facility and advanced reactor to assure
the suitability of an eventual commercial-sized recycling plant to the selected recycling
technology. The report also expressed skepticism that any of the claims or arguments advanced
in support of developing MOX technology for fuel recycle in thermal reactors showed sufficient
promise to warrant the necessary investment (GAO 2008a).

Review of DOE’s Nuclear Energy Research and Development Program—The National Academy
of Science’s National Research Council devoted Chapter 4 of its 2008 Review of DOE’s Nuclear
Energy Research and Development Plan to the GNEP Program. The investigating committee
took the view that the GNEP Program offered exclusively long-term benefits (i.e., it disputed
GNEP claims of nearer-term benefits). Working from this premise, the committee’s overriding
conclusion was that the rationale for the GNEP Program, as expressed through the stated goals,
objectives and criteria, was unpersuasive and unable to support an accelerated deployment
strategy that would create significant technical and financial risks by prematurely narrowing (or,
in some cases, predetermining) the technical options. Among the options that the committee
believed warranted further exploration was electrochemical separation of SNF. They also
questioned GNEP’s selection of a sodium-cooled reactor as the reactor of choice, and challenged
DOE’s claim that the accelerated deployment would save nearly a decade of time and a
substantial amount of money. The report stressed that all committee members agreed that the
GNEP Program should not go forward as outlined in the GNEP Strategic Plan and that it should
be replaced by a less aggressive research program. The report emphasized the high political risk
of the program, which would need to survive successive administrations. All of these factors led
the committee to conclude that the “safest, most effective, least risky course” by which to move
forward would be an engineering-scale demonstration of the relevant technologies, and that
“DOE should commit to the construction of a major demonstration or facility only when there is
a clear economic, national security, or environmental policy reason for doing so” (NAS 2008).

Radioactive Wastes and the Global Nuclear Energy Partnership—The Institute of Policy Studies
published a report stating that the GNEP Program is too costly, would take 150 years to
accomplish, poses a health and safety risk to the public through the storage of dangerous
materials, and lacks a credible plan for the safe management and disposal of radioactive wastes
stemming from the GNEP Program (IPS 2007).

Risky Appropriations: Gambling on the Global Nuclear Energy Partnership—This report,
written by David A. Schlissel, concluded that: 1) The GNEP Program lacks important details
about technical viability, proliferation risks, waste streams, and ultimate life-cycle costs;
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2) The administration has presented no economic analysis of the costs and benefits of the GNEP
Program and has not compared GNEP to other technically feasible and cost-effective
alternatives, and such an economic justification should be provided before significant funds are
appropriated for GNEP; 3) Full implementation of GNEP would represent a significant
expansion and redirection of the nuclear industry; 4) The reference technologies and processes
for GNEP have already been selected by the DOE, none of these technologies and processes
currently exists in commercially viable applications, and few of them have even been shown to
be viable in large, engineering-scale demonstration projects; 5) The contemplated schedule for
deployment of GNEP is not feasible—the technologies that would be required to implement
GNEP successfully would take decades to develop if, in fact, they can be made technically and
commercially viable; 6) The plan for GNEP would lock the United States into decisions to
deploy certain nuclear technologies and processes well before R&D is completed, demonstration
projects are tested and operated, and the chosen technologies and processes are shown to be
feasible and cost-effective; 7) Developing and deploying the facilities required for GNEP would
likely be prohibitively expensive; 8) GNEP would be an unreasonably expensive and slow option
for addressing global climate change; 9) GNEP would reverse the U.S. practice of not
reprocessing reactor wastes; 10) It is unclear whether GNEP would eliminate the need for
additional geologic waste repositories; 11) GNEP is unlikely to reduce the risk of proliferation of
nuclear materials; 12) Deployment of the facilities that would be required in GNEP might entail
significant risks to the public health and safety; and 13) Successful implementation of GNEP
would require overcoming a number of significant political challenges. (Schlissel 2008).

Nuclear Power Joint Fact-Finding—The purpose of this report issued by the Keystone Center,
was to develop a joint understanding of the facts regarding nuclear power and provide an
objective interpretation of the most credible information in areas where uncertainty persists.
With respect to GNEP specifically, the report concluded that, from a waste management
perspective, there are many potential problems with the GNEP concept including cost,
technology choice, and waste streams. While generally agreeing with the GNEP concept, the
report stated that GNEP was not a strategy for resolving either the radioactive waste problem or
the weapons proliferation problem. The report also concluded that critical elements of the GNEP
Program are unlikely to succeed. These critical elements included the deployment of
commercial-scale reprocessing plants and the reliance on unproven (particularly from an
economic standpoint) fast reactors. Additionally, the GNEP Program could encourage activities
which pose a grave proliferation risk (i.e., by encouraging the development of hot cells and
reprocessing technology in non-weapons states). The report also challenged the
cost-effectiveness of reprocessing technology (KC 2007).

Nuclear Fuel Recycling: More Trouble Than It's Worth—This report written by Dr. Frank von
Hippel, concluded that SNF reprocessing was not a proper strategy for managing SNF. The
author stated that reprocessing costs much more than the new fuel is worth, and that recycling
plutonium reduces the waste problem only minimally, while significantly introducing
proliferation risks if the separated plutonium gets into the wrong hands. The author also stated
that sodium-cooled reactors proved to be much more costly to build and troublesome to operate
than expected, and most countries abandoned their efforts to commercialize them. Additionally,
the author stated that keeping older SNF produced by the once-through system in dry storage
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casks represents a negligible addition to the existing nuclear hazard to the surrounding
population (von Hippel 2008).

Nuclear Power in a Warming World, Assessing the Risks, Addressing the Challenges—A Union
of Concerned Scientists report assessed the nuclear power industry’s key problems and offered
recommendations to strengthen nuclear plant safety, better protect facilities against sabotage and
attack, ensure the safe disposal of nuclear waste, and minimize the risk that nuclear power would
help more nations and terrorists acquire nuclear weapons. With respect to GNEP specifically, the
report stated that the GNEP Program offered no waste disposal benefits and would increase the
risks of nuclear proliferation and terrorism. The report stated that GNEP would require a
complex system of dangerous facilities that must be operated and repeatedly rebuilt for centuries.
These facilities include those that potentially allow above-ground “decay storage” of short-lived
fission products, and a host of added facilities needed to reprocess and fission highly radioactive
actinides. In the view of the report, this system clearly would fail to meet fundamental criteria for
responsible waste management. The report went on to state that the GNEP Program “should be
dropped” (UCS 2007).

1.5 ORGANIZATION OF THIS GLOBAL NUCLEAR ENERGY PARTNERSHIP
PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

This PEIS consists of a summary and the main body of the PEIS with appendices. The specific
topics of each chapter are presented below.

Chapter 1—Introduction and Purpose and Need for Agency Action. An overview of the
GNEP PEIS, the relationship of GNEP to other programs, and an overview of the public
involvement process.

Chapter 2—Domestic Programmatic Alternatives. An explanation of the reasonable
alternatives and description of facilities related to domestic programmatic alternatives.

Chapter 3—Affected Environment for Domestic Programmatic Alternatives. Presents
information regarding the environments that might be affected by implementing the GNEP PEIS
domestic programmatic alternatives.

Chapter 4—Environmental Impacts of Domestic Programmatic Alternatives. Analyses of
the potential impacts on the environment from the domestic programmatic alternatives. Impacts
are compared to the projected environmental conditions that would be expected if no action were
taken. This includes an analysis of unavoidable adverse environmental impacts, the relationship
between short-term uses of the environment and long-term productivity, and irreversible and
irretrievable commitments of resources associated with the programmatic alternatives.

Chapter 5—Cumulative Environmental Impacts of the Domestic Programmatic
Alternatives. Analyses of the cumulative impacts of the domestic programmatic alternatives in
conjunction with other past, present, and reasonably foreseeable projects and activities.
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Chapter 6—Compliance, Regulatory Requirements, and Permits for Domestic
Programmatic Alternatives. Environmental, safety, and health requirements that would apply
for the PEIS alternatives and agencies consulted for their expertise.

Chapter 7—International Initiatives and Impacts of the Programmatic Alternatives.
Describes the international initiatives, as well as the type of impacts that could occur from
international activities.

Chapters 8-11. An index; glossary; list of preparers; and list of agencies, organizations, and
persons to whom copies of this PEIS were sent.

In addition to Chapters 1 through 11, this volume contains 10 appendices of information that
supports the environmental analyses presented in the main text. These appendices contain the
following information: details of the SNF processing technologies, advanced fuel fabrication
technologies, and reactor technologies; intentional destructive acts analysis; human health and
worker safety; accidents; transportation; methodology; project studies and notices; scoping
comment summaries and DOE responses; FOA site summaries; and contractor disclosure.
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