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1. INTRODUCTION

T?e U.S. Department of Energy (DOE) is evaluating its options for two separate but related
sets o

decisions pertinent to the management of the spent nuclear fuel (SNF) for which the DOE is
responsible. As ) o ) i

a result, this Environmental Impact Statement (EIS) is divided into two parts. Volume 1 involves
progr$mmat|c (DOE-wide) approaches to the management of DOE"s SNF; Volume 2 discusses site-
specific

approaches for environmental restoration and waste management activities at the ldaho National
Engineering

Laggratory, including SNF management. This EIS has been prepared in accordance with the National
Environmental Policy Act and its applicable implementing regulations (40 CFR Parts 1500-1508 and
10

CFR Part 1021). ) ) o i

_ The DOE"s proposed action for Volume 1 is to safely, efficiently, and responsibly manage

existing

an? prOJeﬁted quantities of DOE"s SNF through the year 2035, pending ultimate disposition.
Volume 1 has

been deyeloped to support DOE"s decisionmaking on the most appropriate location for implementing
nationa

strategies for managing DOE"s SNF until its ultimate disposition is determined and implemented.
For

planning purposes, it has been assumed that decisions regarding ultimate disposition strategies
may require as ) i ) )

Igng as 40 years to implement. The general environmental consequences of managing SNF in a range
o]

configurations at various sites are summarized in this volume. )
q _Yoéume 1 is supported by site-specific appendices (under separate cover) that provide
etaile

information on the consequences of management activities under each alternative at the Hanford
Site

Appendix A); ldaho National EngineeriQ%_quoragory Appendix B); Savannah River Site

App?qd!x C): naval SNF management facilities, including management of naval SNF at DOE
acilities

(Appgndix D); other generator/storage sites (Appendix E); and the Oak Ridge Reservation and the
Nevada
Test Sitg (Appendix F). This EIS does not select site-specific technical management options
presented 1in i ) ) o
Appendices A through F. The management options are representative of potential activities at
each of the ) i
sites under consideration. i )

_ Volume 2 addresses the Environmental Restoration and Waste Management Programs at the ldaho
National Engineering Laboratory. DOE objectives for the next 10 years are to mitigate the
impacts of past ) ) )
operations through environmental restoration and to treat, store, or dispose of waste at the
Idaho National i o )

Engineering Laboratory in a way that minimizes future adverse impacts. ) )

Volume 3 summarizes the comments that DOE received on the Draft EIS during the public
comment
pegigd and provides responses to those comments. Volume 3 also discusses the extent to which
public i ) ) i o )
comments resulted in changes to this EIS and describes how to find specific comment summaries and
responses.

a. The Department of Energy Programmatic Spent Nuclear Fuel Management and ldaho National
Engineering

Laboratory Environmental Restoration and Waste Management Programs Environmental Impact Statement
(SN; and INEL

EIS

1.1 Overview of Spent Nuclear Fuel in the DOE Complex

_ This section is an introduction to the nature, types, and quantities of DOE SNF; the
historic generation ) ) ) ) ) i
a?d stor?gg of SNF; and the current program structure as it existed in April 1995. This section
also explains
what SNF is not included in this EIS as DOE SNF.
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1.1.1 What is Spent Nuclear Fuel

Nuclear reactors use a process called fission to generate heat to produce electricity and to
generate i ) )
power_to propel Navy ships and submarines. Production reactors have been used to produce defense
materials_at DOE facilities and radioisotopes for industrial and medical use. Some colleges and
universities, ) i
government facilities, and commercial establishments use nuclear reactors for research and
educational ) ) ) L
purposes, as well. Fuel that has been withdrawn from a nuclear reactor following irradiation,
the constituent i
eleTents of which have not been separated, is called spent nuclear fuel, or SNF. The EIS also
evaluates
Hrag:uglneptunium target materials, blanket subassemblies, pieces of fuel, and debris. Contact-
andle
fH@I{g@rgets (that is, fuel/targets with radiation levels low enough to permit handling without
shielding or
remote operations), even though slightly irradiated, are not included. This material will be
managed _ % DOE i
along with the other excess nuclear materials.

1.1.1.1 Configuration of Nuclear Fuel.

The fuel in a nuclear reactor consists of fuel assemblies i )

that may range in number from one to several hundred, depending upon the reactor size and the
design of the ) ) ) ) i

reactoiland fuel assemblies. Fuel assemblies are constructed in many configurations, but they
generally _ .

consist of the fuel matrix, cladding, and structural hardware. ) i )

I;I’he fﬁel matrix contains the fTissionable material (typically uranium oxide or uranium
metal). The
Eatrixlform is typically plates or cylindrical pellets. For gas-cooled reactors, the matrix may

e sma

particles. The cladding is the encapsulation (typically zirconium, aluminum, or stainless steel)
that surrounds ) i ) ) i

the fuel, confining and protecting it. For gas-cooled reactors, this may be a ceramic coating
over_the fuel

particles. ) i ) )

The structural parts of a fuel assembly hold fuel in the proper configuration and direct
coolant flow ) i )
(typically water) over the fuel. Structural hardware is generally nickel alloys, stainless
steel, zirconium, or ) i
algmanum% or, for gas-cooled reactors, graphite. The size of a fuel assembly ranges from a
weight of 1
Ei:ogram (2.2 pounds) and a length of less than 1 meter (3 feet) to a weight of more than 450

ilograms
(1,000 pounds) and a length of more than 3 meters (10 feet). Figure 1-1 illustrates a
representative fuel
element.

Figure 1-1. Representative reactor fuel assembly and element.

1.1.1.2 Properties of Spent Nuclear Fuel.

When it is initially removed from a reactor, SNF is
highly radioactive. A fraction of the initial mass of fissionable material (uranium-235 or
plutonium) has been
convegted into fission products, some of which are radioactive with half-lives ranging from a few
seconds to
thousands of years. At the time of withdrawal from the reactor, most of the radioactivity is
associated with
fission products with very short half-lives. The radioactivity from SNF decreases very rapidly
over time after
irradiation. After 1 year, the levels are about 1 percent of that at the time of removal. After
10 years, these
levels have decreased by another factor of 10.

The radiation of most concern from SNF is gamma rays. Although the radiation levels can be
ver
high, the gamma-ray intensities are readily reduced by shielding fuel elements with such
materials as concrete,
lead, steel, and water. The thickness of the required shielding is dependent on the energy of
the radiation
source, the desired protection level, and the density of the shielding material. Typically,
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shielding thicknesses
for concrete or lead are much smaller than for water._ )
The radioactivity produces heat, and the assemblies must be cooled for a period of months to
years _ i i
followi?g reﬂoval from the reactor to prevent excessive fuel temperatures from being reached.
Typically, the
SNF removed from reactors has been stored in water pools for a period of 3 to 18 months for
cooling before L ) )
tra?sfer to other facilities for storage or processing. Storage systems are designed to prevent
nuclear
criticality (nuclear chain reaction). ) ) )
b Mg?y fuel elements that are now SNF, particularly production reactor fuel, were designed to
e easily
2issolYed in nitric acid for uranium-235 and plutonium recovery. Because the fuels were designed
or only
short-term storage, prolonged storage sometimes presents problems. For example, some fuels, such
as
a!uminumﬁclad fuels, corrode during prolonged storage in water pools unless the water chemistry
within the
pool is_carefully controlled. Corrosion can result in cladding failures and the release of small
uantities of i i i i )
ission products, especially radioactive gases and readily soluble isotopes.

1.1.1.3 SNF Management Vulnerabilities.

Prolonged storage of some types of SNF has ) i

resulted in deterioration of the cladding, degradation of the fuel matrix, or other storage
problems leading to i )
significant environmental, safety, and health concerns. DOE reported its evaluation of these
concerns in a
Spgnt Fuel Working Group Report on Inventory and Storage of the Department®"s Spent Nuclear Fuel
an
Other Reactor Irradiated Nuclear Materials and their Environmental, Safety and Health
Vulnerabilities in ) ) )
Nov?mber 1993 (DOE 1993a). This evaluation was followed by a Plan of Action to Resolve Spent
Nuclear

Fuel Vulnerabilities in February 1994, which identified three phases to resolve those
vulnerabilities (DOE ) ) o )

1994a). This Phase 1 Action Plan, which addresses the most urgent activities, was issued
immediately. The i )

Phase 11 Action Plan was released April 1994 for public comment (DOE 1994b). The Phase 111 plan
was

iSSUﬁd in_October 1994 (DOE 1994c). Phases I, Il, and 11l corrective actions include activities
at the main
DOE SNF storage sites. Examples of corrective action projects include installing equipment to
improve
storage p?ol water quality at the Savannah River Site; transferring fuel from an old, iInadequate
water pool to
ahnewer pool at the Idaho National Engineering Laboratory; removal of all fuel and sludge from
the

105-K basins at the Hanford Site. L i ) L

h Some of the SNF Action Plan activities could potentially result in emission and effluents.
These
effecfs are not individually analyzed because their impacts are no greater than the impacts of
normal SNF
managgment activities reported and analyzed for each site in Volume 1 and the respective site
appendices. ) ) i )
Sucg?ssful completion of the corrective actions would reduce the potential for health and safety
problems to ) o ) )
the workers and public and minimize degradation to the environment. )

! Infaddltlon to the Spent Fuel Working Group report on vulnerabilities and the associated
plans o
gctiog to resolve the identified vulnerabilities, the Defense Nuclear Facilities Safety Board
issue
Recommendation 94-1 (Conway 1994) calling for DOE to develop an_expedited schedule for resolving
:deEtl;led vulnerabilities across the DOE complex. Recommendation 94-1 was critical of DOE"s

ack o
urgency in correcting known SNF management deficiencies. Further, Recommendation 94-1 criticized
DOE"s

lack of prioritization of corrective actions and lack of an integrated systems approach to
resolving previously i ] i )
identified SNF management issues. DOE has_developed a plan for |mplement|ng Recommendation 94-1
across the DOE complex. DOE®"s Implementation Plan (DOE 1995a) for Recommendation 94-1 was
submitted to the Defense Nuclear Facilities Safety Board on February 28, 1995. The plan includes
a
prioritization of corrective actions to remedy known deficiencies utilizing a DOE complex-wide
systems
approach and considering limited budgets. The plan focuses on fulfilling outstanding commitments
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to other

parti$§ for example, court-ordered milestones) and fully recognizes the urgency required to
recti ong-

standing SNF management issues.

1.1.2 DOE Spent Nuclear Fuel Management

For the purposes of this document, SNF is separated into two categories: commercial SNF and
DOE-
mﬁnaged SNF. The management of commercial SNF (with a few special-case exceptions) is outside
the
scope of this SNF and INEL EIS and is not discussed further herein. i

Since 1943, DOE and its predecessor a%enC|es have generated more than 100,000 metric tons of
heavy metal (MTHM) of SNF, of which about 2,700 metric tons remains. This SNF was generated in
various programs in different types of reactors, including DOE defense production reactors,
United States i o
naval reactors, and DOE test and experimental reactors. In addition, DOE has accepted
responsibility for i ) ) ) _ )

SNF from Pon—DOE sources, including United States university research reactors, special-case
commercia
power reactors, and selected foreign research reactors. )

In 1992, the Secretary of Energy directed the DOE to develop an integrated, long-term SNF
management program. This program is assessing DOE"s SNF and fuel storage facilities, integrating
DOE"s
many ex}sting SNF activities into one program, deciding the most appropriate and responsible
means o
facility operation, and ensuring that issues associated with SNF are resolved safely and cost
effectively. i ) ) i
%olgtloqs }odphe storage questions may require changes in the management strategies for these

uels, including
such options as the construction of new facilities and stabilization of certain fuels. The
program has also ) ) i _ i
Sgtablgshed a programmatic objective to define a management path and proceed toward ultimate
isposition
of DOE-managed SNF, as outlined in DOE (1994d). A number of activities are currently in process
to meet
or address this objective. Appendix J, Spent Nuclear Fuel Management, provides an overview of
technologies for SNF management.

aﬁ Tne Atomic Energy Act of 1954, as amended, gives DOE the responsibility and ultimate title for
the Nation'"s

ﬁNF: The Nuclear Waste Policy Act of 1982, as amended sets up the process for disposition of the
ation®s

commercial nuclear power reator SNF in a mined geologic repository and makes provisions for cost
recovery for

the ultimate disposition of that SNF. It also specifies the procedures for ultimate disposition
of DOE"s high-

level waste and SNF.

b. Quantities of fresh nuclear fuel, SNF, and targets are traditionally expressed in terms of
metric tons of

heavy metal (typically uranium), without the inclusion of other materials, such as cladding,
alloy materials,

and structural materials. A metric ton equals approximately 2,200 pounds.

beh For v?rlous reasons, including the lack of characterization data on the interim storage
ehavior o
gerta&nf@Nthypes and the fact that the acceptance criteria for ultimate disposition have not yet
een defined,
DOE cannot yet make all the decisions for the full 40-year period. Therefore, this EIS focuses
on issues
relating to deciding the locations of future SNF management activities. )
DOE faces a number of major programmatic and site-specific decisions regarding SNF

management ) ]
over the next 40 years including o o )

Where should DOE locate specific SNF management activities? Broadly, the alternatives

include managing the SNF where it is and minimizing shipments; consolidating the SNF at
a
) _ limited number of sites (the Decentralization, 1992/1993 Planning Basis, and

Regionalization i i ) _

4A and 4B alternatives); or consolidating the SNF at a central site.

What capabilities, facilities, and technologies are needed for SNF management? DOE has
h i identified the need for SNF interim storage sites and must select appropriate means at
each site
for meeting these needs under each of the SNF siting alternatives.

What research and development activities should support the SNF management program?

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]



EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

1.1.2.1 Current and Projected Spent Nuclear Fuel Inventories.

Table 1-1 summarizes the o )

current inventories of SNF at DOE and other facilities and those projected to be generated
through the year ) i

2035. These estimates are based on assumptions regarding reasonably foreseeable future reactor
operations

and the generation rates of SNF for which DOE is responsible. The principal SNF generators and
storage

sites_for SNF are described below and in Appendices A through F. Figure 1-2 illustrates those
locations, as ) ) ) ) ) ) i

well as representative points of entry for foreign fuels under consideration in this EIS.

1.1.2.2 DOE Facilities.

During the last four decades, DOE and its predecessor agencies have ) ) )
tran?ported, received, reprocessed, and stored SNF at various facilities in the nationwide DOE
complex.

Thr?? of the DOE facilities have primary responsibility for managing DOE SNF; several others have
smaller

roles in SNF management. i

Table 1-1. Spent nuclear fuel inventory.a

Generator or storage siteb Existing Future increases Total
(1995) (through 2035) (2035)
Generator or storage siteb MTHMc Percent MTHMc Percent MTHMc Percent
DOE Sites
Hanford Site 2132.44 80.6 0.00 0.0 2132.44 77.8
Idaho National Engineering
Laboratory 261.23 9.9 12.92 13.5 274.14 10.0
Savannah River Site 206.27 7.8 0.00 0.0 206.27 7.5
Oak Ridge Reservation 0.65 <0.1 1.13 1.2 1.78 <0.1
Other DOE Sites 0.78 <0.1 1.50 1.6 2.28 <0.1
Naval Nuclear Propulsion 0.00d 0.0 55.00 57.6 55.0 2.0
Reactors
Foreign Research Reactor 0.00 0.0 21.70 22.7 21.70 0.8
Non-DOE Domestic
Domestic Research and 2.22 <0.1 3.28 3.4 5.50 0.2
Test Reactors e
Special-Case Commercial 42.69 1.6 0 0 42 .69 1.6
SNF at non-DOE locationsf
Totalg,h 2646.27 95.53 2741.80
Percent of 2035 total 96.5 3.5 100.0

8- fSource: Wichmann (1995). Changes to the spent nuclear fuel (SNF) inventory contained in the
raft
Environmental Impact Statement were made to reflect updated inventories at domestic research and
test reactors and
to remove materials that are contact-handled (i.e., materials unirradiated or slightly
irradiated).

. The Nevada Test Site does not currently store or generate SNF and is not expected to generate
SNF through 2035.
C. MTHM = metric tons of heavy metal. One MTHM equals approximately 2,200 pounds.
d. Existing inventory of naval SNF (10.23 MTHM) is included in the ldaho National Engineering
Laboratory totals.
e. Includes research reactors at commercial, university, and government facilities.
f. The total inventory of SNF from special-case commercial reactors is 186.41 MTHM. The 42.69
MTHM indicated
here is just that stored at the Babcock & Wilcox Research Center, Fort St. Vrain Reactor, and

West Valley

Demonstration Project. The remaining special-case commercial SNF is stored at the ldaho National
Engineering

Lagoratory, Oak Ridge Reservation, Hanford Site, and Savannah River Site and is included in the

totals (in this

table or those sites.

g- Changes to the fuel inventory occurred due to recalculation of the Idaho National Engineering
Laboratory
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inventory at the Experimental Breeder Reactor-11 and Hot Fuel Examination Facility and the
removal of contact-

handled fuel.

h. Numbers may not sum due to rounding.

Figure 1-2. T[ocations of principal spent nuclear fuel generators and storage sites.

Hanford Site-The Hanford Site was dedicated to producing plutonium for more than 40

years, until production was halted in 1989. Hanford®s production reactors (including the

N Reactor and Single—Pass Reactor) have generated 2100 MTHM of the existing DOE SNF. The ongoing
actions at Hanford are focused on improving worker health and safety and protecting the
environment. SNF

management activities include reducing water contamination levels, performing physical upgrades
necessary

to assure facility safety for near-term storage, characterizing SNF condition, and stabilization
or repackaging i ) o

for stora%e and/or ultimate disposition.

. The SNF at facilities associated with the Hanford Site include N-Reactor SNF, Single-Pass
eactor

SNF, ShipPingport Core 11 SNF, Fast Flux Test Facility SNF, and miscellaneous special-case
commercial and

ﬁ?ﬁﬁ;imﬁptal SNF. As shown in Table 1-1, the Hanford Site currently stores over 80 percent (by

(o]

the current complex-wide SNF.

Idaho National Engineering Laboratory-The ldaho National Engineering Laboratory is
one of the principal centers in the DOE complex for nuclear research and development. Ongoing
activities
inglude continued safe storage of SNF, continued reactor operations, and onsite fuel transfers to
reduce
identified vulnerabilities.

f IAs a result of its historic mission, the ldaho National Engineering Laboratory has been
safe
mana?¥ng SNF for over 40 years. This site is the home of the Expended Core Facility and the
Naval Reactors
Facility, which are central to the Navy®"s nuclear propulsion program. Currently, the site stores
approximately
261 MTHM (about 10 percent) of DOE"s SNF from a variety of DOE programs and a limited number of
commercial and foreign sources.

Savannah River Site-The Savannah River Site was constructed in the early 1950s to
produce the basic materials used in nuclear weapons-primarily plutonium and tritium.

Savannah River®s production reactors have generated about 150 MTHM of the existing DOE SNF.
Most oﬁ_f?edSNF from Savannah River Site reactor operations is stored underwater in concrete,
water-fille
reactor storage basins. These reactor disassembly basins were originally intended for only
short-term storage
of pr?duction reactor SNF. Some of the SNF stored at Savannah River consists of uranium clad in
stainless
steel or zirconium alloy, which Savannah River Site cannot process without facility
modifications. Ongoing
activities include improving the use of existing storage facilities to provide for continued safe
storage of the
less corrosion-resistant aluminum-clad SNF. DOE currently manages approximately 206 MTHM (@about
8 percent) of its SNF at the Savannah River Site.

Oak Ridge Reservation-The Oak Ridge Reservation was originally developed as part of
the Manhattan Project-the effort to build the first nuclear weapons. The missions of Oak Ridge
Reservation
faciéi}ies include weapons dismantlement, storage of enriched uranium, maintaining production
capability,
technolggyfresearch and development, and environmental management. Less than 1 MTHM (0.07
percent) o
DOE"s SNF is either in storage or being generated at several facilities at the Oak Ridge
Reservation.

Other Department of Energy Sites-A number of other DOE sites also store SNF,
pri@cipgély from experimental and test reactors that have operated at many Department sites
nationwide.

Four of these DOE sites storing SNF are as follows:
Argonne National Laboratory-East has one reactor that is being decontaminated and
decommissioned. This site currently manages 0.08 MTHM of SNF.

Brookhaven National Laboratory is generating and storing SNF at two facilities. The
Brookhaven High Flux Beam Reactor and the Brookhaven Medical Research Reactor are both
operating at the present time. This site currently manages 0.24 MTHM of the DOE"s SNF.

Los Alamos National Laboratory has SNF at the Omega West Reactor, which has been shut
down since December 1992. There is 0.014 MTHM of SNF iIn storage at Los Alamos.

Sandia National Laboratories have reactors that operate as needed. These reactors will
generate small quantities (0.4 MTHM) of SNF when shut down and defueled.
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1.1.2.3 Navy Nuclear Propulsion Program.

Naval SNF is removed from_ naval reactors at o ) )
shipyards and prototype sites and placed in shielded shipping containers. Since 1957, the SNF
removed from }
ngclear—pOﬁered naval vessels and prototypes has been transported from shipyards and prototype
sites to the
ﬁaval ﬁeactors Facility at the Idaho National Engineering Laboratory. The SNF is then removed
rom the
shielded ?hipping containers and placed into a water pool at the Expended Core Facility. In the
water pool,
each naval fuel assembly receives, as a minimum, an internal and external visual examination to
confirm that ) i i i i i )
|¥ performed as designed and to identify anomalies that would warrant more detailed examination.
After
examination, the SNF is loaded into shielded containers and transferred to the ldaho Chemical
Processing
Plant for storage. ) ) )
Currently, four naval shipyards and one commercial shipyard (Norfolk, Puget Sound,
Portsmouth, ) ) i
Pﬁgrl Hagbor, and Newport News) and the Kesselring Site support the refueling of nuclear-powered
ships an
prototypes. Other naval shipyards that formerly supported defuelings and refuelings, such as
Charleston and i o o o
¥argljsland, are being closed because of military base closure decisions. An existing water pool
acility,
constructed to support the refueling of nuclear-powered aircraft carriers, is located within the
industrial zone i o i )
of the Puget Sound Naval Shipyard. To date, the facility has been used for refueling equipment
demonstrations and testing. The facility contains a radiologically controlled, high bay
structure and a o ) ) ) _ ) i
Pﬁrsgnnﬁl Support Building, which provides office and other nonradiological support functions.
The hig
gay struc}ure contains the water pool and general work areas. At Newport News, SNF is removed
rom nava
vessels and temporarily stored near the removal site before transport.

1.1.2.4 Foreign Research Reactors.

In accordance with national nuclear nonproliferation )

goals, DOE has accepted (and is considering the renewal of the policy to accept) SNF that
contains enriched o } } )

gra@aug of United States origin that was used in foreign research reactors. In April 1994, DOE
ecided to

accept up to 409 additional SNF elements from eight foreign research reactors in seven European
countries

for §togage at the Savannah River Site. One hundred fifty-three of these elements were actually
receive

bifore ﬁn order by the court in the case of South Carolina v. O"Leary, No. 3:94-2419-0 (District

of Sout

Carolina January 27, 1995) preventing the receipt of additional shipments. That order is
currently on appeal i ) ) i

to the Pnlted States Court of Appeal for the Fourth Circuit. The United States Government is
current

consider%ng the acceptance of SNF from approximately 40 nations. This foreign research reactor
SNF is

estimatgd to amount to 21.7 MTHM and is the subject of the Environmental Impact Statement on a
Propose

?uc ear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel
see

Section 1.2.5), due to be published in 1995.

1.1.2.5 Non-DOE Domestic.

This category includes non-DOE domestic, licensed facilities,

including training, research, and test reactors at university, commercial establishments, and
govergmeng—owned installations for which DOE has contractual obligations to accept SNF.
ppendix

provides additional detail on these sites. These locations currently have less than

1 percent of the existing DOE SNF.

Domestic Research and Test Reactors-Fifty-seven domestic non-DOE facilities have

been licensed by the U.S. Nuclear Regulatory Commission, 38 of which are expected to be small
generators
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of DOE SNF during the next 40 years. These facilities include colleges, universities,
government, and

commercial establishments in the United States that use reactors for educational and research
activities. The

reacto;s are of several different types and are used for training, experimentation, and teaching
in nuclear

science and engineering. Some of these research sites have limited storage capacity compared
with generation

rates. Table 1-2 provides a summary of these locations, the SNF currently at these locations,
and the amount

of SNF they currently have stored plus projected generation through the year 2035.

Special-Case Commercial Power Reactors-DOE also has taken possession of SNF
assemblies and complete or sectioned SNF rods from various commercial nuclear power reactors that
were to
be used to support DOE-sponsored research and development programs. By way of a
Table 1-2. Summary of domestic research and test reactors.

Type Number of Tocations MTHMa MTHMa
(RODb) (2035)

universitiesc 29 2.01 4.96

Government,

non-DOEc 5 0.11 0.42

Commericalc 4 0.10 0.12

Total 38 2.22 5.50

a. MTHM = metric tons of heavy metal.
b. ROD = Record of Decision, June 1995. ) ) )
c. See Appendlx E of Volume 1 of this EIS for a discussion of these locations.

three-party agreement among the Public Services Company of Colorado, General Atomics, and the
Atomic

Energy Commission, the DOE has agreed to provide dry storage at the Idaho National En |neer|ng
Laboratory for elght segments of Fort St. Vrain SNF (approximately 1,920 SNF elements Three
segments

of this SNF have been transported to the ldaho National Engineering Laboratory; the other five
are currently ) } ) } }

being stored at the Fort St. Vrain site. Other SNF in this category includes SNF from
development reactors ) ) ) ) )
(Sglpplngport and Peach Bottom Unit 1); SNF used for destructive and nondestructive examination
an

testing; SNFhremaining at the West Valley Demonstration Project; SNF from fuel performance
testing at the

Babcock & Wilcox Research Center; and special-case SNF debris (Three-Mile Island Unit 2).

) Table 1-3 summarizes the types and quantities of special-case commercial power reactor SNF
in

storageiI This SNF currently is in storage at either the West Valley Demonstration Project in
West Valley,

New Ygrk the Babcock & Wilcox Research Center in Lynchburg, Campbell County, Virginia, or the
Fort St.

Vr?lndfaC|I|ty in Colorado. Additionally, special-case commercial SNF (such as from Three-Mile
Islan

Peach Bottom, and Shippingport) is also stored at the Hanford Site, ldaho National Engineering
Laboratory, ) ) i

Savannah River Site, and Oak Ridge Reservation.

1.1.3 Technologies for the Management of Spent Nuclear Fuel

fuel, DOE must safely manage SNF until its ultimate disposition. Some SNF, such as naval reactor
ue

was deS|gned for long-term operation and to survive combat conditions; therefore, it is rugged
enough to retain its integrity during prolonged storage. Commercial reactor fuel is also
inherently stable and ) i )

suu%abhe for prolonged storage. The DOE will not select SNF technologies on the basis of Volume
1 of this

EIS. These technology-based decisions are most appropriately dealt with on a fuel type-specific
or site-

specific basis.

Table 1-3. Special-case commercial power reactor spent nuclear fuel (SNF).

Storage location Category SNF in storagea
MTHMb
West Valley, NY Light-water reactor fuel 125 elements
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27
Eygchburg, VA Light-water reactor partial fuel 3 full-length rods and 17 sectioned
.044
) elements rods
Fort St. Vrain, CO High-temperature gas-cooled reactor 1,464 elements
16
fuel

a. No additions projected through 2035. )

b. MTHM = metric tons of heavy metal. One MTHM equals approximately 2,200 pounds. (The
approximate total

of SNF currently at these locations is 43 MTHM.)

1.1.3.1 Storage.

Interim storage ma¥ be accomplished with either dry or wet storage technology.

get storage normally involves the use of belowgrade water-filled pools. Dry storage places the
NF in a

shiﬁldethORtainer for aboveground storage. Dry storage technologies range from the use of
casks, whic

Eolﬂ only a few fuel elements, to vaults that are capable of holding a large quantity of fuel.
asks are

normally constructed of steel or reinforced concrete, and vaults are normally constructed of
concrete. For dry o )

stor%ge, a number of similar concepts have been used for commercial power reactor-type fuels and
may be

surtable for some of the DOE SNF. While both wet and dry storage are being evaluated for SNF
management, dry storage has several unique advantages when heat dissipation is not a major
concern. These o ) _ i )
advantages include lower emissions, simpler operation, lower cost, shorter times for design and
construction, ) ) o ) i

and capability for licensing by the U.S. Nuclear Regulatory Commission, if required.

1.1.3.2 Stabilization.

Stabilization may be necessary to provide safe interim storage of SNF. ) ) ) )
Staﬁlllzatlon technologies can be placed in three broad categories: containerization, processing
without
fissile Taterial separation, and processing with Ffissile material separation. Containerization
can involve
processes such as canning, coating, and passivation. Canning involves placing the fuel in a
sealed canister of _ i ) o ) )
dHraglelconstructlon (such as stainless steel). Coating involves depositing a protective film on
the fuel to
inhibit corrosion. Passivation involves treating the SNF to place exposed surfaces in a less
reactive form i ) )
when the SNF_is stored in_either water or air. _ ) ) )
. hPrgce?S|ng without fTissile material separation involves processes such as direct dissolving
of the fue
$Iemenﬁs or oxidation of the fuel elements. Oxidation involves separation of the fuel matrix
rom the
claddin% using oxygen at elevated temperatures [up to 800C (1,472F)]. The principal existing
approac i ) o i ) _ _ )
for ?roce53|n _with fissile material separation Is aqueous processing. Agueous processing
involves breaking ) ) ) ) i )
d?wn thf fuel through mechanical means (shearing, chopping, cutting) or chemical means (acid or
electrolytic
di?solutlon, combustion, hydrolysis) and then chemically separating the fuel constituents by
solvent
ﬁgtﬁaﬁtio?- Aqueous processing would normally be followed by a vitrification process where the
igh-leve
waste_is processed into a glass or ceramic form. The Savannah River Site currently has the
capability to
process aluminum-clad fuel. ) i )
_Qppendlx J provides more details on fuel management technologies. Appendices A through F
provide o ) i )
details on the storage and stabilization technologies evaluated for each of the potential SNF
management
sites. These technologies are representative of those discussed above. This EIS evaluates the
environmental ) i ) o
%mpact of these technologies to illustrate, at a programmatic level, the characteristic impacts
rom
implementing each programmatic alternative.
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The DOE will conduct additional National Environmental Policy Act reviews for research and
de¥elopment and characterization activities that help select technologies for placing the SNF in
a form
suitable for interim storage and ultimate disposition.

1.1.3.3 Transportation.

Depending on the SNF management options selected, some of the SNF ) i
may ?e moved one or more times before being transported. SNF is transported in massive, lead and
stee
shie:ded casks that can weigh above 100 tons. These casks must conform to both U.S. Nuclear
Regulatory
Commission and U.S. Department of Transportation regulations. Shipment by both rail cars and
trucks is
common, with the chief advantage of rail being the ability to transport heavier, more massive
casks and, thus, i
transgort more SNF per shipment. o o ) )
H The casks serve two functions: (@) providing gamma radiation shielding from the SNF so that
the
ragiation level outside the casks meets regulatory requirements, and (b) providing protection to
an
containment of the SNF even in case of accidents. The casks are designed to withstand a wide
range of very B o ) i
sgVﬁ[e aﬁC|dents. Because the SNF is generally metallic in form, most of the radionuclides stay
within the
mﬁtal gggl even in maximum foreseeable transportation accidents. The risks to both workers and
the public
Eav? been evaluated many times, most recently in Appendix | of this EIS, and have been shown to
e low.

1.1.3.4 Ultimate Disposition.

In the Nuclear Waste Policy Act, as_amended, Congress i ) )
established a national policy for disposal of high-level waste and commercial SNF in a geologic
repository,

an% directed DOE to characterize the Yucca Mountain site in Nevada for suitability as the site of
a First

%nifed Staﬁes repository. That Act authorizes disposal of DOE SNF, as well as commercial spent
uel, in the

firstlrepository, subject to a limit on repository capacity and the payment of appropriate fees.
For plannin

purposes, the DOE assumes that some or all of the SNF in its inventory that satisfies the
repository’s _ ) ) ) ) )

acceptance criteria could be placed in the first geologic repository developed under the Nuclear

Waste Policy

Act of 1982, as amended. ) ) ) ) o

. A%though beyond the scope of this EIS, two broad strategies may at this point be envisioned
or the

ultimate disposition of DOE SNF. The DOE could (a) work toward direct disposal of SNF in a

geologic ) ) o
r?positgry, or (b) chemically dissolve the fuel and produce a waste form (such as vitrified

glass) for o ) ) i
regOS|tory disposal. Variations on these broad strategies are also possible, and both remain
under

consideration. It is possible that some of DOE"s SNF could qualify for direct disposal.

A%gre33|vg ) ) ) )

g aracterization and, if appropriate, preparation programs would be necessary, and would need to

e

coordinated with plans to develop one or more repositories. ) ) i

_ Sufficient quantity and quality of information is still not available to determine at this
time whether ) ) i ) ) i i )
the Yucca Mountain site is a suitable candidate for geologic disposal of SNF and high-level
radioactive o ) ) ) )
waste. dThe DOE, however, is in the early planning stages for a repository EIS, which will be
prepare ) ) i
pursuant to the directives of the Nuclear Waste Policy Act of 1982, as amended. The DOE plans to
issue in
mid—1993 a formal notice of its intent to prepare this analysis. The repository EIS is being
prepared to ) ) ) ) ) )
evalgage potential environmental impacts, based on the best available information and data, that
wou e
associated with the repository®s development and operation, and to support the Secretary of
Energy"s final ) ) )
rﬁcommendatlon to the President, as required by the Nuclear Waste Policy Act of 1982, as amended.
The
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regository EIS will examine the site-specific environmental impacts from construction, operation,
an
eventual closure of the repository, including potential post-closure radiological effects to the
environment. ) i ) L )
Unt:é Ehe repository EIS is complete, no final decision could be made concerning what DOE SNF
wou e
accepted in a geologic repository. o

f As part of its SNF management program, DOE would (a) stabilize the SNF as needed to ensure
safe
interim storage, (b) characterize the existing SNF inventory to assess compliance with the
repository i ) i ) ) ) )
acceptanc% criteria as they are developed, and (c) determine what processing, if any, is required
to meet the
criteria. Decisions regarding the actual disposition of DOE"s SNF would follow appropriate
review under_the i ) i )
National Environmental Policy Act, and would be subject to licensing by the U.S. Nuclear
Regulatory ) ) o ) )
Commission. This "path forward" would be implemented so as to minimize impacts on the first
repository
scEsdulg. ;he current planning assumption is that any DOE material (vitrified high-level waste
and/or SNF
qualigged and selected for emplacement in the Ffirst repository would be disposed beginning in the
year 2015. . . ) i
253p03|t|on of the remaining DOE SNF and vitrified high-level waste that is not emplaced in the
irst
Eeﬁgsgtory would not be decided until the DOE recommendation on the need for a second repository
whic
would consider such factors as the physical and statutory limits of the fTirst repository). The
Nuclear Waste ) i
Poélcy Act of 1982, as amended, requires DOE to make that recommendation between January 1, 2007,
an
January 1, 2010. ) )

Except perhaps for a need to develop them further, the technologies described above for

stabilization )
a?d_safe storage are available for the management of SNF and appear adequate to meet the needs of
ultimate
disposition. Disposal in a repository, for example, may require canning, canisterization,
encapsulation, or o i ) i
processing the fuel to create a vitrified waste form. Resource recovery requires dissolving the
fuel to separate _ ) i
the Tissile material from the waste and producing a stable waste form. These required
technologies have _ ) ) )
already been applied and are under continued development in several countries. Once the
acceptance criteria ) i ) L ) )
are estagllshed, the appropriate technologies can be identified and finalized to ensure that the
SNF can be put
in an acceptable form for ultimate disposal.

1.2 Relationship to Other

National Environmental Policy Act Documents } }

h DOE currently has a range of National Environmental Policy Act reviews planned or under way
that

are interrelated with or tier from this SNF management review. Because the scope of SNF
management ) ) ) ) ) )

|U?=u%es a wide variety of proposals, multiple National Environmental Policy Act reviews are, or
wi e,

necessary. Related reviews are identified in Table 1-4. Figure 1-3 graphically presents the
interrelationships _ ) i ) ) i ) )

of the various National Environmental Policy Act reviews. Discussion in the following
subsections centers ) i ) ) i ) ) o
grlmarlly on reviews with an interrelationship with this SNF management review. The remaining
ocuments

in Table 1-4 are site-specific reviews of SNF management, or individual project reviews that have
a

relationship to SNF management. i ) )
Table 1-4. Major National Environmental Policy Act (NEPA) reviews related to Volume 1 of this
Environmental Impact Statement (EIS) as of March 1995.

Type of NEPA

Site Subject
Review Status
DOE Waste Management Programmatic EIS
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EIS
(Headquarters)

EIS
EIS

EIS

EIS

EIS

EIS

U.S. Nav
EA/FONSI

West Valley
EA
Demonstration
Project

EIS
Savannah River
EA/FONSI

EIS

Oak Ridge
EA/FONSI _
Reservation

EA

Idaho National
EIS
Engineering
Laboratory

EA/FONSId

EA

Nevada Test
EIS

Site

Hanford Site
EA/FONSI

EA

EA

EA

EA

EIS

EIS

In preparation

Programmatic EIS for Tritium Supply and Recyclinga
In preparation

Stockpile Stewardship and Management EIS
Future

EIS for a potential repository at Yucca Mountain for disposal of high-level
Future
radioactive waste

EIS on a Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign
In preparation
Research Reactor Spent Nuclear Fuel

Storage and Disposition of Weapons-Usable Fissile Materials
In preparation

Fabrication and Deployment of a Multi-Purpose Canister-Based System for the
Management of Civilian Spent Nuclear Fuel
In preparation
fhorﬁ;Term Storage of Naval Spent Nuclear Fuel (SNF)
ssue
Management of SNF in Storage at the West Valley Demonstration Project (interim
In preparation
onsite dry storage)

West Valley Demonstration Project Completion and Site Closure
In preparation )

Urgeng—Rellef Acceptance of Foreign Research Reactor SNFc
Issue

Interim Management of Nuclear Materials at Savannah River Site
In preparation )

Hig glux Isotope Reactor SNF storage reracking

Issue

High Flux Isotope Reactor Dry Storage Pad

Future

Programmatic SNF and ldaho National Engineering Laboratory Environmental
In preparation

Restoration and Waste Management, Volume 2

Fort gt. Vrain Fuel Shipments to the Idaho Chemical Processing Plant
Issue

Test Area North Pool Stabilization Project (also known as Dry Cask Storage
Project) i
In preparation

Nevada Test Site and Other OFf-Site Test Locations Within the State of Nevada
In preparation

Site-Wide EIS

%OS—KE and 105-KW Basins Fuel Encapsulation and Repackaging, 100-K Area

ssue

Transfer of Plutonium Uranium Extraction Plant and N-Reactor Irradiated Fuel for
Encapsulation and Storage at the K-Basins
In preparation

Shutdown of the Fast Flux Test Facility

In preparation o ) ) i
Relocating TRIGAe Reactor Fuel from 308 Building (covers SNF, lightly irradiated
fuel, and unirradiated fuel)

In preparation

Characterization of Stored Defense Production SNF and Associated Materials at
Hanford Site, Richland, Washington
In preparation

Hanford SNF Management EIS

Future

Preparation of an EIS for Management of SNF from the K-basins at the Hanford
Site, Richland, Washington

In preparation

a. The Nuclear Weapons Complex Reconfiguration Study was replaced by two separate National

Environmental

Policy Act reviews: the

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]



EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

Programmatic EIS for Tritium Supply and Recycling and the Stockpile Stewardship and Management
Programmatic EIS.

b. Environmental Assessment (Eé): A concise public document provided by a Federal agency that
presents evidence and analysis for

determining whether to prepare an EIS or a Finding of No Significant Impact (FONSI).

c. After the FONSI was issued, one shipment of foreign research reactor fuel was actually
received in the U.S. A lawsuit by the

State of South Carolina resulted In an order preventing the receipt of additional shipments
(South Carolina v. O"Leary, No. 3:94-

2419-0 (D.S.C. January 27, 1995). That order is currently on appeal to the United States Court
of Apﬁeal for the Fourth District.

d. The EA and FONSI were determined by the District Court to be inadequate. Volumes 1 and 2 of
this EIS address shipments of Fort

St. Vrain fuel.

e. TRIGA: Training, research, and isotope reactors built by General Atomics.

Figure 1-3. Interrelationships of National Environmental Policy Act reviews related to SNF

management. _Volume 1 of this EIS provides the overall programmatic National Environmental

Policy Act review of i ) o i )

the management of DOE SNF. This review and the Record of Decision will be summarized and

incorporated i ) ) )

in the DOE Waste Management Programmatic EIS, currently in development. Programmatic reviews for

nuclear weapons disposition and weapons-usable fissile materials will also provide input to the

DOE Waste

Management Programmatic EIS. This SNF EIS will provide input to the EIS for the management of

SNF

from foreign research reactors. Except for special-case commercial reactors, commercial SNF is

not

eggluatedlin this SNF EIS. DOE is also preparing an EIS for a multipurpose canister system.

Additiona

National Environmental Policy Act reviews for DOE and commercial SNF will be prepared as needed.
| Table 1-4 and Figure 1-3 also identify site- or project-specific National Environmental

Policy Act

;eYiews currently planned or underway. This Volume 1 is a DOE-wide programmatic EIS covering a

u

range og strategic alternatives for the management of SNF. As such, this document is an upper

tier EIS,

intended to provide National Environmental Policy Act review of related and potential actions.

By tiering

Nationalenvironmental Policy Act documentation, DOE is able to look at the overall potential

impact of a

group of connected actions. Lower-tier reviews provide more specific and detailed analyses on

specific sites ) o L ) )

an? projects that stem from the programmatic decisions. The tiering of National Environmental

Policy Act

reviews as_they relate to this SNF management review iIs shown schematically in Figure 1-3. This

programmatic EIS does not replace site-specific or project-specific National Environmental Policy

Act

documentation, except where adequate coverage is provided in this EIS to evaluate reasonably

foreseeable ) i i B o i i

impacts. For the ldaho National Engineering Laboratory, the site-specific documentation is

provided by i

Volume 2 of this EIS.

1.2.1 Waste Management Programmatic Environmental Impact Statement

ff_D(_JE is currently analyzing nationwide and site-specific alternative strategies to maximize
efficiency
for DOE"s waste management program. The nationwide analyses will be part of the DOE Waste
Management Programmatic Environmental Impact Statement (PEIS) (previously known as the
Environmental i i i i
Management Programmatic Environmental Impact Statement). This PEIS evaluates proposed DOE actions
regarding the i L

h Type, size, and number of waste storage, treatment, and disposal facilities needed and
where to

build them, including the transportation network

Proposed action formulating and implementing an integrated Waste Management Program

Alternative configurations for each waste type (exce?t hazardous waste) to provide a
framework for siting future facilities at specific locations.

The alternatives are structured to ensure analysis of the impacts of the mixed waste
configuration that ) o )
will be defined in the site treatment plans developed pursuant to the Federal Facility Compliance
Act.

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]


file:///nepa/dbgraphics/eis/ioo-f021.gif
file:///nepa/dbgraphics/eis/ioo-f021.gif

EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

The Draft Waste Management PEIS is scheduled to be available for public and agency review and
comment by mid-1995. Although the DOE Waste Management PEIS was originally intended to provide
Epggrammatic analyses of alternatives for SNF management, these analyses are also presented in
%Héswgg;gmﬁénagement PEIS is expected to summarize and consider, as part of its analysis of
gg@?:gﬁéggtal consequences, the impacts of the SNF alternatives identified in this EIS.

1.2.2 Programmatic Environmental Impact Statement for Tritium Supply and Recycling

i TheINuclear Weapons Complex Reconfiguration Program has evolved considerably since its
origina
Ngglce of Intent to prepare a Nuclear Weapons Complex Reconfiguration PEIS was issued in February
1991.

DOE has now separated the Nuclear Weapons_Complex Reconfiguration EIS into two programmatic EISs:
(2) ka fEIS for Tritium Supply and Recycling (expected completion in November 1995) and (b) a
Stockpile

Sﬁewardship and Management PEIS. In the original Notice of Intent, DOE proposed to reconfigure
the

Nation®s nuclear weapons complex to be smaller, less diverse, and less expensive to operate.
This proposal i o

offered the advantage of enabling the closure and remediation of the Mound and Rocky Flats
Plants. At that _ ) i ) o o

time, no new plutonium or highly enriched uranium storage facilities were envisioned, and a new
tritium

production facility was being planned as part of a separate New Production Reactor Program.
Later, the New ) ) } )

Pro?ucglon Reactor Program was incorporated into the Reconfiguration PEIS. DOE"s needs have
evolve

since then for many reasons, but primary among them is the end of the Cold War. The tangible
effects of this _ i ) i ) )

|ngludg the significant reduction in the size of the Nation"s stockpile of nuclear weapons and
reduce

requirements for production of tritium. i ) i )

_ Accordingly, the Tritium Supply and Recycling PEIS addresses alternatives associated with new
trlt&umlproductlon and the recycling of tritium recovered from weapons being retired from the
stockpile.
élternat;ve technologies for producing tritium are planned to be analyzed at five candidate sites

Savanna

RigerhSite, Oak Ridge Reservation, the Pantex Plant, the Idaho National Engineering Laboratory,
and the

Nevada Test Site). The PEIS was issued in draft form February 28, 1995.

1.2.3 Stockpile Stewardship and Management Environmental Impact Statement

The Stockpile Stewardship and Management Environmental Impact Statement was originally part
%Ee Nuclear Weapons Complex Reconfiguration Programmatic Environmental Impact Statement (see
E?SFEET DOE expects to begin the scoping process for the Stockpile Stewardship and Management
igég-lnStockpile stewardship includes activities required to maintain a high level of confidence
in the safety,
reliability, and performance of nuclear weapons in the absence of underground testing, and to be
@Egﬁaﬁigpgﬂs if directed by the President. Stockpile management activities include maintenance,
EXSA??fIg?’replacement of weapons in the existing stockpile. The review will take into account
?E%o:ggg?gn on current and projected future stockpile requirements.

1.2.4 Storage and Disposition of Weapons-Usable Fissile Materials Programmatic

Environmental Impact Statement ) ) ) i

5 Iggresponse to the President®s Nonproliferation and Export Control Policy issued on January

4, 1994,

the Department created a separate_ Department-wide project for developing recommendations and for
darectlng implementation of decisions concerning disposition of excess nuclear materials. Through
this PEIS,

DOE proposes to develop a comprehensive national policy for the management and disposition of

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]



EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

fissile

materials (primarily separated plutonium and highly enriched uranium, but also other excess
nuclear materials o ) i o
including neptunium, americium, and uranium-233) that are no longer required for military
purposes.

1.2.5 Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign Research

Reactor Spent Nuclear Fuel Environmental Impact Statement o )
DOE proposes to adopt and implement a policy concernln% management of SNF containing enriched

uganlum thag originated in the United States and was used by foreign research reactors. Under

the propose

policy, the United _States may manage approximately 22,750 elements (19.2 MTHM) of high-enriched

uranium or low-enriched uranium SNF during a 10-year period from foreign research reactors in

approximately 40 nations. Alternative methods of implementing the proposed action and the No

Action

a%terna%ive are being analyzed in an EIS. DOE will not make a final decision on the acceptance

of SNF from

these foreign_research reactors until after the EIS for the Proposed Nuclear Weapons

Nonproliferation Policy ) )

ancernlng Foreign Research Reactor SNF and this programmatic SNF EIS are both completed. Both

o]

these EISs are scheduled to be completed in 1995.

The proposed action_would support the nuclear nonproliferation policy of the United States by
removing the highly enriched uranium from these reactors from international commerce. The
implementation
of this policy could result in the receipt of foreign research reactor SNF at one or more United
States points of
entry and overland transport to one or more DOE sites for storage and/or processing.

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

Management of Civilian Spent Nuclear Fuel Environmental Impact Statement i
This environmental impact statement is addressing the potential environmental impacts
associated ) i o
wath alternative systems for storage and transport of SNF assemblies for civilian and naval SNF.
The review
wil; analyze the following: (@) manufacturing of multipurpose canister system components, (b)
packaging o i ) )
and hapd%ung(g; SNF as it is transferred to canisters or casks, (c) canister transfer and loading
operations,
storage of SNF in canisters and casks at the reactor sites, (e) SNF transport from the reactor
sites to a
gypothetical monitored retrievable storage facility and/or repository, (f) handling and storage of
NF at a
Hypg}heticaé monitored retrievable storage facility, and (g) surface activities involving the
andling an
disposa? of SNF at a repgsitorg_ ) )
The multipurpose canister-based technology may have application for DOE and Navy SNF.

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

Disposal of High-Level Radioactive Waste

. ﬁnder the Nuclear Waste Policy Act of 1982, as amended, DOE is investigating the suitability
of the

rucc? Mountain, Nevada, site as the nation®s Ffirst licensed geologic repository for SNF and high-
eve

radioactive waste. The Nuclear Waste Policy Act of 1982, as amended, requires that DOE"s
recommendation ) ) i i

of a repository site to the President must be accompanied by an EIS. DOE has tentatively
scheduled the ) o

Notice of _Intent for the repository EIS for 1995 and the Record of Decision for 2000. Yucca
Mountain is _a )

potential disposal site for DOE SNF.

1.3 Scope of this Volume
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1.3.1 Scoping Process

) On October 22, 1990, DOE published a Notice of Intent in the Federal Register announcing its
intent

to prepare a PEIS addressing environmental restoration and waste management (including SNF

management) n - i, - ,

aCtIKltIeS across the entire DOE complex. DOE then invited the public to submit written comments

on the

s?ope of the PEIS, held 23 scoping meetings across the country, and issued a draft Implementation

Plan in

éan¥ary 1992 reflecting the comments provided. DOE held six regional public workshops on the
raft

ITpleﬁgntation Plan and recorded public comments given at these workshops. The Implementation

Plan for

the_PEI? was issued in January 1994 and addressed the comments received from scoping and the
regiona

workshops. ) i )

On October 5, 1992, DOE published a Notice of_Intent to prepare an EIS for_ Environmental
Restoration and Waste Management at the Idaho National Engineering Laboratory in the Federal
Register.

Tﬂe noﬁice invited Government agencies and the public to participate in five scoping meetings
throughout

Idaho and to provide written comments. Oral testimony from the meetings was transcribed and made
available at DOE public reading rooms. The comment period lasted from October 5, 1992, to
December 4,

1992. ) i ) )

On September 3, 1993, DOE published a Notice of Opportunity to Comment in the Federal
Register
proposing to expand the scope of the Idaho National Engineering Laboratory Environmental
Restoration and ) i i i i
Waste Management EIS to include impacts related to transportation, receipt, processing, and
storage of DOE ) ) ) ) )

SNF atdlocatlons other than the ldaho National Engineering Laboratory. This comment period
started on

September 3, 1993, and ended on October 4, 1993. Government agencies and the public were invited
to

provide comments on the DOE Programmatic SNF and the ldaho National Engineering Laboratory
Environmental Restoration and Waste Management Programs EIS. A toll-free telephone number was
prov!ged foi questions, requests for documents or other information, and for the public to
provide ora ) ) ) ) )

comments that were transcribed for DOE"s consideration. The Implementation Plan (issued October
29,

1993, and amended on )

May 9, 1994) for this EIS summarizes these comments and DOE"s responses. ) B

N As existing large-scale SNF management operations, the Hanford Site at Richland, Washington;
the

Idﬁho NatioRal Engineering Laboratory in southeastern ldaho; and the Savannah River Site near
Aiken, Sout
Caroéina, were logically identified as reasonable site alternatives for SNF management in the
October 29,
19?3, Implementation Plan. In addition, four Navy shipyards and the Kesselring Site (in West
Milton, New
York) with ¥9ars of SNF handling experience were identified for consideration in the EIS for
activities limited _ ) o
to naval SNF. The four Navy shipyards are the Norfolk Naval Shlpyarg, Portsmouth, Virginia; the
Pgrtsmouth Naval Shipyard, Kittery, Maine; the Pearl Harbor Naval Shipyard, Honolulu, Hawaii; and
the
Puget Sound Naval Shig ard, Bremerton, Washington. i )

In response to public scoping comments, DOE committed to consider other sites for SNF
management ) ) )
in an effort to broaden the range of reasonable alternatives for locations at which SNF
management activities ) ) ) )
cogl be conducted. DOE developed a screening process, which resulted in selection of the Oak
Ridge
Reservation, near Oak Ridge, Tennessee, and Nevada Test Site, near Mercury, Nevada, as additional
site
alternatives for regionalized or centralized SNF management (DOE-ID 1994). The EIS
Implementation Plan
was amended on May 9, 1994, to reflect this addition.

1.3.2 Scope

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]



EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

1.3.2.1 Programmatic Spent Nuclear Fuel Disposition.

The DOE will not analyze the_ ) ) )

u%tlmate disposition of SNF in this EIS. The focus of this Volume 1 of the EIS is the management

of SNF in

a gafe gnd environmentally sound manner until decisions regarding its ultimate disposition are
made an

implemented. Decisions regarding the actual disposition of DOE"s SNF will follow appropriate
review under _ ) i )

separate National Environmental Policy Act documentation. Congress has mandated that the Federal

governgent pursue the development of mined geologic repositories for the permanent disposal of
NF an

high-level waste, and has directed DOE to study the Yucca Mountain, Nevada, site to determine

whether it is ) ) o ) i i

a suitable_site. Ultimate disposition of DOE SNF, however, is outside the scope of this
programmatic SNF

EIS.

1.3.2.2 Programmatic Spent Nuclear Fuel Stabilization.

DOE is phasing out reprocessing ) )
act:vutles because of decreased demand for the recovery and reuse of certain nuclear materials.
Fue

stabilization activities potentially required for safe interim storage and management of SNF,

such as canning )

of ﬁgme ﬁegraded fuels or processing as necessary, are relevant to the safe storage of SNF and

within the

sco eSof this EIS. Worker safety, public health, and potential environmental iImpacts associated

wit NF

stabilization, research and development of technologies, and pilot programs are topics of
importance in ) i ) ) ) i )
analyzing the appropriate alternatives for interim storage of SNF and are included in this EIS.

In April 1992, the Secretary of Energy directed that DOE phase out defense-related chemical
?gearatlon39%§t|V|tles due to a reduction iIn the demand for new material for nuclear weapons
aytor 1 -

DOE no longer produces ﬁlutonium—239 and highly enriched uranium, and, in December 1994, DOE
comgg}teddto prohibit the use of plutonium-239 and highly enriched uranium separated and/or

stabilize

during the phaseout, shutdown, and cleanout of weapons complex facilities for nuclear explosives
purposes ) ) i

(Re?s and Grumbly 1994). However, the use of chemical separations or other processing

technologles_ls a o ) ) )

reasonable site-specific option to assure the safe interim management of some types of SNF (or
1ts

constituents). Selection of chemical processing as a potential management option will be made
after detailed o i _ ) ) ) )

anaIY?es in site-specific National Environmental Policy Act reviews tiered from this EIS.
Specific

technologies for managing SNF are described in Volume 1, Appendix J. The potential impacts from
a

repges?ntative processing technology have been evaluated to aid in the analysis of reasonable

technolo

options_%%r interim storage of SNF and are included in this EIS. The DOE selected chemical

separations for } } } }

itabllh;atlon of degrading SNF as the technology for evaluation. The DOE believes the impacts
rom this

activity are representative of the overall potential impacts of other similar technologies. This
EIS assesses

the impﬁcts of processing only at the Hanford Site, ldaho National Engineering Laboratory, and
Savanna

RiVﬁr Site because DOE determined it would require significant resources to consider undertaking

suc

processing activities at sites with no facilities or infrastructure to support these processes.
Processing

operation? that modify the SNF form to create new forms suitable for interim storage are much
more complex

than the activities associated with either dry storage or wet storage of intact SNF. For
example, processing_ ) o i )

by chemical separation requires large-scale fTacilities for: SNF storage, SNF dissolution and
chemical element _ L i i i

?epqigt!on operations, liquid high-level waste storage, storage for special nuclear material, and
acilities to

process the liquid high-level waste into a stable form, for example, vitrification, for storage.

Additionally, all a i o

these fTacilities must be supported by a complex infrastructure of services and utilities. The
Hanford Site,
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Idghol$at;onal Engineering Laboratory, and Savannah River Site have some or all these facilities
and all o

thﬁ ingrastructure for these types of operations. The other sites (that is, Nevada Test Site and
Oak Ridge

Reservation) lack this level of plant facilities or high-level waste infrastructure. The cost
alone to create this ) ) i )

level of capability makes evaluating the other sites less than desirable. Construction of the
necessary high- ) ) o

level waste iInfrastructure is estimated to be several billion dollars.

1.3.2.3 Programmatic Spent Nuclear Fuel Storage.

Current and projected DOE SNF

inventories are considered in this EIS. Existing storage facilities are identified, and their

status, capacities,

gnd agcident histories are described. SNF container design, integrity, corrosion and corrosion
roducts,

s%grage technologies, and storage facility design life are factored into the EIS analysis for

each alternative.

Storage options at the site of generation and other storage options are analyzed. The analysis

of the storage

options for each alternative includes the estimated type and size of representative storage

facilities potentially

needed at each site.

1.3.2.4 Programmatic Spent Nuclear Fuel Transportation.

The EIS includes an analysis of ) } )

the potential impacts of SNF transportation, including safety and emergency preparedness
requirements. A ) o L }
review of the safety record for past SNF transportation activity is included, along with an
analysis of_potential ) i

transportation impacts from normal transport and from transportation accidents.

_Transportation modes and routes deemed reasonable for SNF shipment have been analyzed to
estlTatg potential risks to worker safety, public health, and the environment. Federal and state
regulations
that place restrictions on certain aspects of SNF shipment and limits on shipment size, types of
containers,
and pumger of shipments have been accounted for in the analyses. Hazardous materials manifests,
require
for each shipment of SNF, include information on the carrier, the materials involved and their
characteristics,
and the containers. ) ) ) o ) i

Ehe potential impacts of transporting nuclear fuel for ultimate disposition will be included
in the
appropriate National Environmental Policy Act documentation. Therefore, an alternative to
transport SNF ) ) ) ) )
directly to a repository is not considered in this EIS.

1.3.2.5 Special-Case Commercial Fuels.

This EIS addresses the management of certain small o ) )
quantlties of special-case commercial SNF for which DOE has responsibility. Some of this SNF is
currently

being managed at DOE facilities; some is being managed at non-DOE facilities.

1.3.2.6 Naval Spent Nuclear Fuel.

This EIS addresses_the impacts of and alternatives to )

transporting, receiving, and storing SNF from naval reactors (Navy warships and reactor
prototypes) at a ) i i ) ) )
nﬁmber ?f sites across the country, including sites near the point of refueling or defueling.

The analysis

iRcludes alternative sites for naval fuel examination, as well as the possibility of phasing out

this

gxamination. This EIS addresses existing naval SNF inventories and fuel to be generated from
uture

refuelings and defuelings.
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1.4 Response to Public Comments

Volume 3, Response to Public Comments, was added to this EIS to fujlg address and respond to
public comments. In addition, DOE considered public_comments, along with other factors such as
programmﬁtlc need, technical feasibility, and cost, in arriving at DOE"s preferred alternatives.
During the

publig gomment period for the Draft EIS, more than 1,430 individuals, agencies, and organizations
provide ) o )

D%E_w!t? comments. A broad spectrum of private citizens; businesses; local, state, and Federal
officials;

Native American tribes; and public interest groups are represented within this volume of comments.
Comments were received from all affected DOE and shipyard communities. i )

Volume 3 summarizes the comments on the EIS received by DOE during_ the public comment period
@nglprOV|ges responses to those comments. In addition, Volume 3 explains how public comments
influence
the selection of the preferred alternatives, discusses the extent to which public comments
resulted in changes ) o i ) )
to the EIS, and describes how to find specific comment_ summaries and responses in this volume.

h Responses to comments consist of two parts. The first part summarizes the comment(s), and
the
gecond part responds to the comment(s). Identical or similar comment(s) were frequently provided
more
% an onﬁ commentor and, in such cases, DOE grouped the comments and prepared a single response
or eac
group. This summarization was also appropriate due to the large volume of comments received.

In compliance_ with National Environmental Policy Act and Council on Environmental Quality
regulations, public comments on the Draft EIS were assessed and considered both individually and
collectively by DOE and the Navy. Some comments resulted in modifications in the EIS or
explanations of o
why fomgents did not warrant further response. Most comments not requiring a change to the EIS
resulte
in alre§$§nse to correct factual misinterpretations, to explain or communicate government policy,
to clari
the scope of the EIS, to explain the relationship of the EIS to other related policy, to clarify
the scope of the i i ) ) )

EIS, to explain the relationship of the EIS to other related National Environmental Policy Act
documentation, ) ) i ) )

to refer commentors to information in the EIS, to answer technical questions, or to further
explain technical o ) ) o i
|§?%es- The Record of Decision will include the decision made by the Secretary of Energy, which
wi

consider public comments on the Draft EIS.

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

Process

As required in_the Council on Environmental Quality regulations [40 CFR 1502.14(e)], DOE"s
prgferred alternatives are identified in the Final EIS. The preferred alternatives for Volumes 1
and 2 were
identified based on the consideration of environmental impacts, regulatory compliance, DOE and
SNF
pr?grammatic missions, public issues and concerns, national security and defense, cost, and DOE
polrcy. _ _ - _ , -
Public input considered in the decisionmaking and preferred alternatives selection process
included concerns, ) o ) ) )
deﬁgres,hand opinions regarding the activities addressed in the EIS and expectations of DOE in
making the
magagement decisions on complex-wide programmatic SNF management and environmental restoration
an
wastﬁ management programs at the ldaho National Engineering Laboratory. Public input contributed
to the
developmeﬂt of performance factors, defined as desirable attributes or characteristics that
measure the
relative acceptability of alternatives, which were used to select candidate preferred
alternatives. The i ) )
candidate preferred alternatives were then evaluated against a number of technical and
nontechnical i ) ) ) ) ) o
sensitivities, including public perception of environmental impact, indicated stakeholder
preferences, o ) ) ) ) ) )
|mplem@n}at|on flexibility, regulatory risk, SNF processing potential, environmental justice,
potentia ) _ ) )
rﬁ3|stance to implementation, and fairness. DOE"s preferred alternative reflects DOE consensus
that SNF
should be actively managed in preparation for ultimate disposition. In addition, DOE"s preferred
alternative
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§upports_thg implementation of a path forward for the ultimate disposition of SNF, a significant
issue raise

by the public. The EIS, including its preferred alternatives, will be considered by the
Secretary of Ener%y, } o o }

along with other fTactors, in arriving at a decision to be documented in a formal Record of
Decision.

1.4.2 Changes to the Environmental Impact Statement Resulting from Public Comment

A major purpose of the National Environmental Policy Act is to promote efforts that will
prevent or i ) ) o ) i i
eliminate damage to the environment by ensuring informed decisionmaking on major Federal actions
sugnafucan%ly affecting the quality of the human environment. Consideration of public comments
on the Draft
EIS helps to ensure that the EIS is an adequate decisionmaking tool; accordingly, this EIS has
been enhanced, ) ) o
as apprgpraate, in response to public comments. While a number of specific issues and concerns
were raise
by commentors, none of the issues or concerns identified new reasonable alternatives requiring
assessment or_ ) ) ) )
resulted in significant change in the results of the analysis of the potential environmental
consequences. ) ) i i _ )

Based on review of public comments, coupled with the consultations held with commenting
agencies
as well as State and tribal governments, the main EIS enhancements_include the following:

Seismic and water resources discussions were reviewed, clarified, and enhanced for all
_alternative sites, and current data and analyses were added to Volumes 1 and 2, as
appropriate. ) ) i o )
. A discussion of potential accidents caused by a common initiator was added. The option
o]

. bIstabilizing some of DOE"s SNF (specifically from the N Reactor) by processing it at
available
h facilities located overseas was added, thus enhancing the processing options discussed in
the
) EIS- An analysis of barge transportation was added to the EIS, with respect to the
option o
transporting N-Reactor fuel to a shipping point for overseas processing, as well as to
support ) i )
_the potential transport of Brookhaven National Laboratory SNF to another site, as
appropriate. ) ) ) ) ) )
In addition, an_analysis of shipboard fires was added, primarily iIn response to comments
related to receiving SNF containing uranium of U.S. origin from foreign research
reactors.

b i In Volume 2 of the EIS, the air quality analysis was revised to upgrade the existing
aseline

__ __ conditions and impacts of alternatives in terms of the amount of Prevention of
Significant ) ) ) ) o
f Deterioration (PSD) increment consumed, thus updating the baseline conditions presented
or

q the ldaho National Engineering Laboratory. Additionally, the Waste Experimental
Reduction

£l Facility project summary was enhanced and clarified. This EIS was also revised to
reflect

Icurrent projections of employment, including the projected downsizing of the ldaho
Nationa
Engineering Laboratory due to contractor consolidation.

h In response to public comments, a brief summary of the results of a separate evaluation of
the
costs of the various alternatives was added to the EIS, although the cost evaluation was
) performed independently of the EIS for additional purposes. The discussion of the
options
regarding the management of Fort St. Vrain SNF currently stored in Colorado has been
) expanded. As committed to in the Draft EIS, the evaluation and discussion of
environmental i ) )
justice has been expanded in both Volumes 1 and 2 of the EIS. This analysis was based on
Limited interim DOE guidance in the absence of interagency policy in this regard and reflects
imite
_public comments received regarding environmental justice. Consultation with the
commenting _ ) ) ) ) ) ) ) ) i
h Native American tribes is reflected in the environmental justice analysis, as well as in
the
various sections of the EIS, as appropriate.

Other enhancements include a clarification that potential shipment of SNF containing

uranium
of U.S. origin from foreign research reactors consists of a bounding estimate of 22 MTHM.

file:///|/Data%20Migration%20Task/E1S-0203-FEIS-01-1995/volumel-01.html[6/27/2011 12:27:38 PM]



EIS-0203F; DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste Management Programs Final Environmental Imp...

In
addition, as a result of public comments, Volume 1 of the EIS was enhanced to clarify the
rglat!onshlﬂ between current DOE National Environmental Policy Act actions and this EIS.
Likewise, the relationship between the EIS and the Spent Fuel Vulnerability Action Plans
was

clarified iIn this EIS. With respect to the naval SNF, Appendix D of Volume 1 was
modified to

more fully explain the import of naval SNF and to discuss potential effects of terrorist
attacks i
at naval shipyards.
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2. PURPOSE AND NEED FOR AGENCY ACTION

g DOE, according to the Atomic Energy Act of 1954, as anended, is responsible for devel oping

an

nahnta%ni?g a capability to nanage nuclear materials [Atonic Energy Act Sections 11(z), 11(aa),

and 11(e)].

Euring t%edlast four decades, DCE and its predecessor agencies have transported, received

stored, an

reprocessed approxi mately 100,000 MI'HM of SNF from various sources, including DOE production
reactors; the Naval Nuclear Propulsion Program DOE, university, and other research and test
reactors;

speci al case commercial power reactors; and certain foreign research reactors. Approximtely
2,700 MIHM ) ) . . )

of SNF was not reprocessed and is stored at various locations in the United States and overseas.

épprOX|nately 100 MIHM of additional SNF is projected to be received in the next 40 years. This
NF is

in a wide range of enrichments, types, and conditions. ) )

The end of the Cold War |l ed DCE to reeval uate the scale of its weapons production, nuclear
propul sion, and research mssions. In April 1992, the Secretary of Energy directed DCE to phase
out
reprocessLng of SNF for recovery and recycling of plutonium and highly enriched uraniumto
support the
nucl ear weapons stockpile. In 1993, a DOE report(a) docunented current and potenti al
envi ronnent al , safetrl _ ) o S ) )
and health vulnerabilities regarding existing DOE SNF storage facilities. The report identified
| ocations wth ) ) ) ) _
degraded fuel cladding integrity and other problenms that require action to ensure continued safe
storage. As a ) ) _ _ ) ) )
resul} ?f the Secretary's directive and the information in the DOE report, the proposed action is
to safely,
efficiently, and responsibly manage existing and projected quantities of spent nuclear fue
through the year ) o
2035, pending ultimate disposition. ) .

As part of establishing an effective SNF Managenment Program DOE needs to make conpl ex-w de
strategic decisions for the managenment of SNF for the next 40 years, including (a) where to
conduct SNF _ S ) ) )
mana erpnt activities, after evaluating existing and potential |ocations, (b) the appropriate
capabilities,
facilities, and technol ogi es for SNF managenent, and (c) the research and devel opnent activities
to support
t he SNF Managenent Program

] yo;une 1 of this EIS focuses on strategies for where to conduct SNF managenent activities
as in (a
?b;)ve.b Deci sions on the site-specific and technical inplenentation of the program as in (b) and
c) above,
woul d be made after subsequent, tiered National Environmental Policy Act reviews, as appropriate

g. Fpeng Fuel Working G oup Report on Inventory and Storage of the Department's Spent Nucl ear
uel an

O her Reactor Irradiated Nuclear Materials and Their Environnental, Safety and Health

Vul nerabilities

(DOE 1993b.)
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3. ALTERNATIVES

ghapter 3 describes a range of programmatic alternatives for nmanaging the DOE SNF currently
store
within the DOE conplex and at non-DCE generator sites. These alternatives also address SNF that
is
rojected to be generated through the year 2035. Figure 1-2, given in Chapter 1, identifies
ocations within
the United States where DOE SNF is being generated and stored
The five alternatives
analyzed in Volunme 1 of this
ElIS are summarized in the
box to the right. These
alternatives, which are
consistent with the
al ternatives under
consi deration for the DCE
Wast e Managenent
Programmatic EI'S, present a
range of progranmatic
approaches for managi ng
exi sting and projected SNF
inventories. The alternatives
i nvol ve varying anmounts of
SNF shi pnents, |evels of
fuel stabilization, nunbers
and types of storage
facilities, and the scope of
research and devel opnent
efforts for SNF nanagenent
t echnol ogi es.

Summary of Alternatives for the Managenent of
] DCE Spent Nucl ear Fue
No Action

Take mininmum actions required for safe and secure nmanagenment of
SNF at or close to the generation site or current storage |ocation.
Decentralization
Store nbst SNF at or close to the generation site or current storage
|l ocation, with linted shipnents to DOE facilities.
1992/ 1993 Pl anni ng Basi s
Transport and store newly generated SNF at the I|daho Nationa
Engi neering Laboratory or Savannah River Site. Consolidate sone
exi sting fuels at the Idaho National Engineering Laboratory or at the
Savannah River Site.
Regi onal i zati on
Distribute existing and projected SNF anmong DOE sites based primarily
on fuel type (Regionalization 4A) or geographic |ocation
(Regi onal i zati on 4B)
Centralization
Manage all existing and projected SNF inventories at one site until
ultimte disposition.

The progranmatic action that DOE ultimately selects is not necessarily limited to one of the
alternatives presented. A hybrid alternative could, for exanple, be devel oped that would
i ncorporate actions _ ) ) o _
fron18ne p{ nD{F of the five alternatives analyzed. Mdreover, the programmatic decisions wll
not identify a
site-specific SNF managenent options. |If appropriate, the decisions would be nade after
additional site- ) ) )
specific National Environmental Policy Act evaluations. . ) .

In developing the alternatives, the need to conmply with applicable regulations, pernits, and
DCOE
orders was assumed. Under sone of the alternatives (for exanple, No Action and
Decentralization), DCE . o ) S
woul d be required to renegotiate existing conmritments to accept SNF fromutilities (for exanple,
Fort St.
Vrain), donestic research reactor SNF, and potential agreenments to accept foreign research
react or SNF. ) ) . o . ) o
Under all 3Iternat|ves, actions to resolve outstanding SNF managenent deficiencies identified and
prioritize o . )
accP&d|ng to the Defense Nuclear Facilities Safety Board Recommrendation 94-1 |nplenmentation Plan
wou
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bF inplfrented as appropriate. The Defense Nuclear Facilities Safety Board 94-1 | nplenentation
Plan w
be bal anced with other factors such as budgetary constraints and public comments. Under all
alternatives,
DCE woul d consider ways to reduce costs for the managenment of SNF. )
H Sonedof the alternatives include references to transition periods. These can be defined as
the peri ods
of Ebne needed to fully inplement the alternative, if selected. Transition periods vary from 3
to years
depending on the time required to plan, design, procure, or construct equipnment and facilities
needed to fully ) o ) _ o ) o
i npl ement éhe alternative. Activities taking place during transition periods would be simlar to
anticipate
activitie? associated with one or nore of the defined alternatives. Therefore, environnmenta
i mpacts o
transition period activities are bounded by the inpacts assessnent for the defined alternatives.
The DCE SNF Management Programis intended to (a) provide interim storage and managenent for
SNF at specified locations until ultimte disposition, (b) stabilize the fuel as required for
environnental | y _ ) )
saf e storage and protection of human health (for both workers and the public), (c) increase safe
st or age
?apaC|&X, replacing facilities that cannot neet current standards and provide additional capacity
or newly
enerath SNF, (d) conduct research and devel opnent initiatives to support safe storage and safe
i sposal ,
and (e) examine SNF generated by the Naval Nuclear Propulsion Program The possible need to
convert SNF _ ) ) _ ) _
into a formthat neets the acceptance criteria of geologic repositories is beyond the scope of
this EIS and will ) ) _
be the sub1ect_of future National Environnental Policy Act review. .
The planning period for this EIS is 40 years, beginning with the issuance of the Record of
Deci si on
(that is, baseline conditions in June 1995) and extending through the year 2035. The
éO—year timeframe may be required to make and inplenent decisions on the ultimte disposition of
NF.
Det ail ed inpact analyses are perforned for the time period from 1995 to 2005. Normal operation
i mpact s
are then projected for the remining 30 years. )
. hDemsmns as aresult of this EIS apply to actions taken by DOE and the Navy from the date
of the
R?cord of Decision through the interim storage period. At the present time, intersite shipnents
of DOE SNF
hﬁve been curtailed. However, limted shipnents of SNF from Navy shipyards have occurred during
t he
preparation of the EIS. Shipnments from sources such as universities and foreign research
reactors needing . . i o
urgentlrellef have al so occurred. These shipnents are in accordance with existing court orders,
Feder a
facility conpliance agreenments, and Council on Environmental Quality regulations. |If the No
Acti on
alternative is selected in the Record of Decision, all such shiprments would cease after an
appropriate )
transition period. _ o _ ) )
‘ el After considering a nunber of elenments, DOE has identified Regionalization 4A (management by
ue
éype)_as the preferred alternative. DOE arrived at its preferred alternative through a formal
eci si on
managenent process, which included devel opi ng screening and performance criteria. Screening
criteria are
aeqpirgrents that an alternative nust satisfy to be further evaluated; performance criteria are
esirabl e
attributes or characteristics that help distinguish the relative nerit of each alternative that
satisfies the ) ) ) ) o _ )
screening criteria. After applying the screening criteria, additional nanagenent considerations
(technical and ) ) )
nontechnical ), discussed below, were used to arrive at the final preferred alternative
The screening and performance criteria were devel oped considering the follow ng factors:
(a) environnmental inpact, (b) environnmental regulatory conpliance, (c) DOE and SNF programmatic
m ssions, (d) public conments, (e) national security mission, (f) cost, and (g) DOCE policy.
Each alternative was first evaluated based on the f0||0mﬁn? screening criteria
| Resol ving vulnerabilities consistent with DOE's Plan of Action to Resolve Spent Nucl ear
Fue
Vul nerabilities (DOE 1994a, b, c)

Conplying with all applicable Federal and state environmental |aws and regul ations
consent
orders, and Federal facility agreenents

Mai nt ai ni ng backup capabilities for SNF managenent to limt interruptions of vital SNF
program activities
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Providing the capability for 100 percent exanmination of naval SNF
Provi di ng technol ogy devel opnent for SNF treatnent, storage, and ultinmate disposition.

. hThose glternatives that did not satisfy all of the screening criteria were not considered
urther, an
these were No Action, Decentralization A and B, and Centralization. The remaining alternatives,
1992- 93

Pl anni ng Basis, Decentralization C, and Regionalization 4A and 4B, met all of the screening
criteria, These ]
?I}Frnatlves were then eval uated based on optim zing overall performance relative to the

ol | owi ng
performance criteria:

M nimzing transport of SNF

M ni mi zi ng environnental inpact
Assuring | owest cost consistent with mssion acconplishnent

Maxi m zi ng support for DOE s National SNF Programto achi eve safe storage and
preparation
for final disposition

Maxim zing DOE's ability to honor new and historical conmmtments and contracts.

Applying these performance criteria, two of the four renmmining alternatives, 1992-93
Pl anni ng Basi s
andeeglgnallzat|on 4A, rated the highest, so they were determned to be candidates for the

referre

glternatlve These candi date alternatives were then eval uated agai nst a nunber of technical and
nont echni ca
consi derations, including environnmental inpact perception, indicated stakehol der preferences,
i mpl enent ati on
factors, regulatory risk, SNF processing potential, environnmental justice, and fairness. This
final evaluation
resulted in Regionalization 4A being identified as the preferred alternative, because
Regi onal i zati on 4A better
supports a path forward for ultinmate disposition of the SNF. Additional information on this
alternative can
be found in Section 3.1.4.

VWhile the Nevada Test Site is analyzed in this EIS as an alternative site for SNF nmanagenent
aﬁtiggties,fDCE did not consider it to be a preferred site for the management of SNF because of
the State o
hﬁvaﬂg'sdcurrent role as the host site for the Yucca Muuntain Site Characterization Project and
t he vada
Test Site's lack of SNF managenent facilities and high-level waste infrastructure.

The DOE's preferred alternative is consistent wwth the Navy's preferred alternative to
continue to
condHctlheEueling and defueling of nuclear-powered vessels and prototypes, and to transport SNF
to the aho
Nat i onal Engi neering Laboratory for full examination and interim storage, using the same
practices as in the

EFS¥ Details and anal yses supporting the Navy's preferred alternative can be found in Appendi x
0
Vol urme 1.

The remai nder of this chapter is conprised of three sections. Section 3.1 sumarizes the
al ternatives
and the inplications for each site. Section 3.2 discusses the alternatives elinminated from
further eval uation.
Sech|on 3.3 provides a brief comparison of the potential environnental inpacts associated with
eac
al ternative.

3.1 Overview of Alternatives Consider ed

ISec;uon 3.1 and Tables 3-1 through 3-5 discuss the potential actions at each site as a
resu t o
nBIenEnt|ng each of the alternatives.

le 3-1. Summary of the No Action alternativeTable 3-2. Summary of the Decentralization
alternative. Table 3-3. Summary of the 1992/1993 Planning Basis alternativeTable 3-4. Summary of
the Regionalization alternative. Table 3-4. Sunmary of the Regionalization alternative
(cont.). Table 3-5. Summary of the Centralization alternative. Table 3-5. Summary of the
?entra%izatlon alterantive

cont.).

No Action Alternative
Take m nimum actions required for safe and secure managenent of SNF
at or close to the generation site or current storage [ocation.
After an approximate 3-year transition period, no transport of SNF
to or from DOE facilities would occur.
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Stabilization activities would be linted to the m ninum actions
required to safely store SNF.

Naval reactor SNF would be stored at naval sites.

Facility upgrade/repl acement and onsite fuel transfers would be
limted to those necessary for safe interim storage.

Exi sting research and devel opment activities would continue

3.1.1 No Action

The No Action

alternative is an alternative

requi red under the Council on

Environmental Quality

regul ations for inplenenting
the National Environmental

Policy Act of 1969. Under the

No Action alternative, DOE
would limt actions to the

m ni mum necessary for safe

and secure managenent of

SNF at the generation site or

current storage |ocation

Under this alternative, smal

and | arge DOE sites, nava
sites, university and other non-

DCE donestic reactors, and foreign research reactors would all independently manage their SNF
onsite.

CGenerally, after an appropriate transition period SNF shiprments between sites for nanagement
pur poses
woul d be discontinued, including those SNF shipnents currently allowed by court orders and
Federal facility ) S _ _
conpliance agreements. Figure 3-1 indicates SNF inventories. The technol ogy devel opnent
activities related
tP SNF managenent, limted to activities already approved, would continue within DOE. Figure 3-1
al so
shows the distribution of fuel from 1995 through 2035.

_ The follow ng subsections highlight actions associated with the No Action alternative at the
sites

bei ng considered for SNF managenent.

3.1.1.1 Hanford Site.

Under the No Action alternative at the Hanford Site, only those actions )

dﬁened ﬂecessary for the continued safe and secure nmanagenent of the SNF would be carried out.
Thus, the

exi sting SNF would be maintained close to its current storage |ocations and there would be
mniml facility . )

upgrades. Activities required to safely store SNF would continue. ) ) )

def Speci fic actions proposed for the near terminclude proceeding with the characterization of
ef ense

production reactor fuel to establish safe interimstorage limts, containerizing the fuel in the
105- KE reactor _ _ o

basin by 1998, procuring the first 10 dry storage casks for the Fast Flux Test Facility,

transferring SNF to dry ) ) o

cask 3tpra e |fdreqU|red for safety reasons (wth enphasis on Fast Flux Test Facility fuel now
stored in [iqui

sodi um), and possibly consolidating SNF from defense production at the 105- KW reactor basin.

Figure 3-1. Spent nuclear fuel distribution, location. and inventory for the No Action
alternative. No new facilities are planned under the No Action alternative.

3.1.1.2 Idaho National Engineering L aboratory.

For the No Action alternative, DOE would

mai ntain SNF close to defueling or current storage locations with mninmal facility upgrades or
repl acenent s.

The :dgng Nati onal Engi neering Laboratory would neither receive nor transport SNF except for
nava

during a transition period of about 3 years (see Section 3.1.1.6). After the transition period,
naval SNF woul d

not Ee }&aﬂsferred to the lIdaho National Engineering Laboratory, and the Expended Core Facility
at the aho
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hﬁtional Engi neering Laboratory would be shut down. DOE would continue to transfer onsite SNF to
t he
I daho Chemical Processing Plant until the existing storage capacity is used. _

~ DCE woul d continue operating existing SNF-related facilities at the Idaho National
Englneerlng _ o )
Eg ogggory. Because of the deteriorated condition of sone of the fuel stored underwater in the

P-
Underwat er Fuel Storage Facility, additional characterization and canning capabilities would be
necessary to ) _
stgblllze the fuel for safe transport and subsequent storage. DOE has scheduled the installation
and operation
?f new fuel characterization and canning equiprment in the Irradiated Fuel Storage Facility by
ate 1995 to
providelthese capabilities. DOE would perform other required stabilization of SNF at the |daho
Nat i ona
Engi neering Laboratory in either the Renpote Analytical Laboratory or the Fluorinel Dissolution
Process Hot ) ) ) _ )
Cell. DCE would not start any new projects to increase SNF interim storage capacity.

SNF research and devel opnent would be linmted. Existing SNF managenent research and

devel opnent projects would continue, but the devel opnent of technology for the ultimte
di sposition of SNF S o
mould ceaﬁe. Exi sting facilities, such as the Process |nprovenent Facility, the Renote
Anal ytica
Laboratory, and the Pilot Plant Facility, would support continuing research and devel opment worKk.

3.1.1.3 Savannah River Site.

For the No Action alternative, DOE would use the existing

Savannah River Site facilities for extended wet storage of its current SNF inventories. The

Savannah River _ ) _

Site would not transport any SNF offsite and would not receive any SNF. Only onsite

consol i dation and _ _

rearrangenent would take place. DOCE would tenporarily nove fuel currently on the Savannah River

Site

anmong facilities to accommodate facility upgrades. o .

of ~Six Savannah River Site facilities are used for the storage of SNF: the Receiving Basin for
site

Fuel , K-Reactor Disassenbly Basin, L-Reactor D sassenbly Basin, P-Reactor D sassenbly Basin, F-

Canyon,

and H-Canyon. Mst of the fuel is located in the Receiving Basin for Offsite Fuel, the L-Reactor

DLsassenb y Basin, and the F-Canyon. DOCE would acconplish onsite transfers as required to ensure

t he

safety of aluminumclad fuel. The Receiving Basin for Offsite Fuels and an upgraded reactor
basin would be . o )
utilized for continued storage of this fuel. Additionally, DOE would place the al um numcl ad

fuel, which is

degradi ng because of corrosion, in containers to mninmze the spread of radioactive material in
the pools in

case the cladding is breached. DOE would continue existing SNF-rel ated research and devel opnent.

3.1.1.4 Oak Ridge Reservation.

Under the No Action alternative, the Oak Ridge Nationa

Laboratory, which is on the Cak Ridge Reservation, would generate and store SNF as a result of
react or

Eesearch activities. No SNF would be transported to the Oak Ri dge Reservation, and no SNF woul d
e

transported offsite. SNF would be stabilized, as necessary, to ensure safe storage. QCak Ridge
Reservati on o ) )
{esgarch %nd devel opnent activities would continue as planned except that the alternative could
ead to the

shutdown of the High Flux |sotope Reactor as a result of filling the existing SNF storage

capacity. . . . . .

Addl%lonal SNF nmanagenent planning is not expected to be required for the Bul k Shielding Reactor

or the

Cak Ridﬁe Research Reactor through the year 2035. It is antici-

pated that the fuel now stored in the Tower ) .
Shi el ding Reactor No. Il core would be noved to the Y-12 area at the Oak Ridge Reservation for
interim

storage. If this is not possible, additional storage space or cessation of reactor opera-
tions nmay be required

after 2005. |If the Advanced Neutron Source becones opera-

tional in 2005, additional SNF interim storage
space may be required.
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3.1.1.5 Nevada Test Site.

The Nevada Test Site does not generate or store any SNF and woul d

not receive any SNF under the No Action alternative. Therefore, this alternative does not affect
t he Nevada

Test Site.

3.1.1.6 Naval Nuclear Propulsion Program.

Under the No Action alternative, naval reactors ) )

woul d ?on}|nue to be defueled and refueled as planned. |In accordance with normal practices, the
spent fue

moulg Be renoved from the ships (or prototypes) and placed into shipping containers. No action
Wwou e

needed to prepare the naval SNF for storage because of its corrosion resistance, high integrity,
and strength. ) ) o _ ) )

Tﬂe SNF woul d be stored in this condition at a |ocation near the defueling site. Naval SNF from
shi ps

defuel ed or refueled at Newport News Shipbuilding, a private shipyard |ocated in Newport News,

XLL?hnhg’transported to the Norfol k Naval Shipyard, in Portsmouth, Virginia, which is the nearest
navélLﬁhg?'this alternative, examnation of naval SNF would ultimately cease. A transition
ggg;ggiﬁgtely 3 years would be required to procure sufficient shipping containers to store nava
?gﬁoegangy ongoi ng defueling or refueling. During this period, naval SNF would continue to be
Ega?ﬁgoﬁbgﬂo Nati onal Engi neering Laboratory for detail ed exami nati on and storage. After the
Lé??ghflggval SNF woul d no | onger be transported to the Idaho National Engi neering Laboratory for
g?a?Lgation and subsequent storage; the SNF renpved from naval reactors would remain for storage

naval sites. |In addition, the Expended Core Facility at the Idaho National Engineering
Laboratory woul d be
shut down.

3.1.1.7 Other Generator/Storage L ocations.

Under the No Action alternative, the SNF
genegated and/or stored at DCE research and non-DCE research reactors and other |ocations would
not be
transported offsite. For the purposes of this analysis, it is assuned that SNF from foreign
research reactors
mguld not be transported to the United States under this alternative. DCE research reactors with
adequat e
sto?age capacity could continue operating as planned. |[|f the onsite storage capacity is

i nadequat e or cannot

be expanded, new plans would have to be considered, including potential cessation of reactor
operations after
storage capacity limts are reached

o The No Action alternative would al so affect the managenment of SNF from nucl ear power plants
t hat

DOE is obligated to store. For this alternative, the SNF would renmain at these sites
Stabilization woul d be

performed, as necessary, to ensure safe storage. Loss of access to the Idaho Nationa

Engi neering Laboratory

gor 3torage of its SNF has already resulted in the construction of new onsite SNF storage at Fort
t. Vrain.

Therefore, inplenentation of the No Action alternative would have no additional inpact on the
nmanagement

of SNF at Fort St. Vrain.

3.1.2 Decentralization

Decentralization Alternative ] ]
Store nost SNF at or close to the generation site or current storage
|l ocation, with linmted shipnments to DOE facilities.
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DOE SNF shiprments would be linmted to the foll ow ng:

- SNF stored or generated at universities and non-DCE facilities
- Potential foreign research reactor fue

SNF processing mght need to be conducted. Other forms of
stabilization nmight occur to provide for safe storage and/or
transport.

Sone facilities would be upgraded/replaced and additional storage
capaC|t¥ required by the alternative would be constructed.

Onsite fuel transfers would occur for inproved safe storage.

Research and devel opnent activities would be undertaken for SNF

managenent, including stabilization technol ogy.

Thr ee optlons for naval fuel

- No inspection fuel remains close to refueling/defueling site

- Limited inspection at Puget Sound Naval Shipyard

- Full inspection at the Idaho National Engineering Laboratory
foll owed by storage close to refueling/defueling site.

Under the

Decentralization alternative

DCE would (a) nmintain

existing SNF in stora e at

current | ocations, (b) store

new SNF at or near the site of

generation, thereby reducing

the anmount of fuel transported

before a decision on ultinmate

disposition. This alternative

differs fromthe No Action

alternative by slightly

i ncreasing shipnments to DOE

sites and devel opi ng or

upgrading facilities. Table 3-2

sumari zes the basic actions

at each site under this

alternative. Actions that

woul d i nprove nmanagenent

of SNF woul d be undertaken.

SNF processing and research

gnd Fevelopnent woul d be perforned. Fuel may be transported for safety or research and

evel oprment

purposes. Figure 3-2 identifies the novenent of fuel from 1995 through 2035 under this

alternative. SNF

gkgm non- DOE | ocati ons would be transported to one of the major existing sites for managenent.

managed by DCE would remain at its current location until a decision on final disposition is

made. The Navy

has evaluated three options for SNF managenent under this alternative, based on the anount of

exani nati on

gagtfmould be performed on the SNF. In general, naval SNF would be stored at the defueling site
rom

Newport News Shipbuilding would be transferred to the Norfol k Naval Shipyard

3.1.2.1 Hanford Site.

Under the Decentralization alternative, the near-term activities at the
Hanford Site include those activities identified under the No Action alternative, as well as
substantial facility
developnFnt and upgrades, and SNF processing research and developnent. |In addition to the three
princi pa
activities identified for the No Action alternative (that is, fuel characterization, fue
canni ng, and cask
procurenent for Fast Flux Test Facility fuel), the follow ng general activities would also
occur: eval uating
wet and dry storage methods for defense production N-Reactor and Single-Pass Reactor fuel;
eval uating dry
stoaage met hods for other fuels (Shippingport Core Il, Fast Flux Test Facility, mi scellaneous);
conducting
extensive research and devel opnment on defense
Figure 3-2. Spent nuclear fuel distribution, location. and inventory for the Decentralization
alternative. Froductlon SNF stabilization techniques; and constructing and using wet and/or dry
storage facilities and ) ) ) )
possibly a stabilization facility. |In response to public comment, this alternative also includes
the option to ) ) ) _ ) _
progpfs de&ense producti on SNF at an overseas facility. A discussion of this option is provided
I n Vol ume
Appendi x A, Attachnment B.

The Hanford Site woul d not transport SNF to or receive SNF from offsite | ocations, unless
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the option
to process defense production SNF at an overseas facility is selected. Local transport of fuel
woul d occur to _ _ S
support safety requirenments, inproved SNF nmanagenent, and research and devel opnent activities.
g Combi nations of wet and dry storage woul d be considered. Either a new wet storage facility
or dry
ga?ks or vault-type dry storage would be needed to replace existing facilities. Dry storage of
ef ense
paoduct:on SNF would require a new stabilization facility. Because of substantial chenical and
pnysi ca . L :
di fferences between defense production fuels and the nondefense fuels, it is possible that
separate storaPe . - . . : .
faC|I|taes woul d be built. Additional National Environnental Policy Act documentation would be
repare
efore selecting this option.

3.1.2.2 Idaho National Engineering Laboratory.

Under the Decentralization alternative, the o )
I daho National Engineering Laboratory would accept linmted shipments of SNF for storage
including SNF ) .
frorhsore donestic research reactors and sonme foreign research reactors. Sonme onsite transfers
wou al so
be ﬁonducted. DOE woul d manage the existing SNF at the |daho National Engi neering Laboratory,
such as
thg naval SNF at the Naval Reactors Facility and the SNF in underwater pools, to acconplish safe
and secure
interimstorage until ultinmate disposition. ) _ ) )

DOE woul d use the characterization and canni ng equi pnent described for the No Action
alternative to o ) )
stabilize SNF renmoved from the CPP-603 Underwater Fuel Storage Facility for interim SNF storage
DOE

EDUIﬂ transfer the SNF in the CPP-603 Underwater Fuel Storage Facility to the Fuel Storage Area
y the year
2000i DCE woul d continue to use the Underground Storage Facility and the Irradi ated Fuel Storage
Facility
for eéisting SNF inventory and transfers of other SNF based on safety anal yses. DOE would
upgr ade or
increase fuel storage capacity at the |daho National Engineering Laboratory, as required.

~ The ldaho National Engineering Laporatory would conduct various research and devel opnent
activities, including laboratory and pilot-plant testing, continued repository perfornmance
assessnents and ) .
acceptance criteria devel opment, and the characterization of SNF.

The Idaho National Engineering Laboratory woul d examine different anpunts of naval SNF,
degend|ng on the option selected for the Navy Nucl ear Propul sion Program (see Section 3.1.2.6).
Under two
of the three options, the Expended Core Facility would ultimately be shut down. As with the No
Action
alternative, each of the options for naval fuel would require a transition period. During this
transition period, ) o . o ) )

SHF woul d be transported in shipping containers to the Expended Core Facility for exam nation and
then to
the Idaho Chenical Processing Plant for storage.

3.1.2.3 Savannah River Site.

The near-term fuel transfer and consolidation activities at the o

Savannah River Site for the Decentralization alternative would be sinmlar to those under the No
Acti on

alternahive, except that the site would receive Iimted SNF shipnents from other |ocations. The
Savanna
Eiver Site would receive research and test reactor fuel from sonme donestic and perhaps sone
oreign

research reactors. This SNF would consist prinmarily of alum numclad fuel elements and sone
stai nl ess stee

and zircal oy fuel elements. ) o ) ) _

Fuel would continue to be stored in the Receiving Basin for Ofsite Fuels and in an upgraded

react or

basin until it is either canned, placed in wet or dry storage, or is processed. The processing
option

represented for evaluation in the EIS consists of processing existing Savannah River Site

al um num cl ad fuel _ o _ _

usi ng existing chemcal separations facilities (that is, F- and H Canyons) and storing the
current inventory of . ) ) )

stainl ess-steel -clad and zirconiumclad fuel as well as future receipts of alum numclad SNF.
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This option is
?nalyz%d because DOE has data from past processing that can be used for analyses. The inpacts
romthis

tﬁch?ology are representative of other processing technology options that may be considered in
the future.
Clherlprocessing options, such as processing all SNF or processing coupled with vitrification
are al so
feasible and would be analyzed as part of the site-specific National Environmental Policy Act
docunent at i on ) _ _
needed to inplement any option for this alternative. . _ o

Thg Decentralization alternative would require a new fuel characterization facility, a new
wet or dry
cannin% Lacility, and a new wet or dry storage facility. The Savannah River Site would eval uate
wet an ry
s%or?geland processi ng options because (as in the No Action alternative) interimwet storage of
the fue
elergnts wi t hout canning could cause corrosion and cladding failures. The Savannah River Site
wou
ipiéi?telprojects to design characterization, canning, and dry storage facilities for alum num
cla uel s.
Ongoi ng SNF research would continue at the site.

3.1.2.4 Oak Ridge Reservation.

Under the Decentralization alternative, the OCak Ridge National o

Laboratory would generate and store SNF from reactor research activities. No SNF would be

transported to ) . )

the Cak Ri d ? Reservation except for small anpunts associated with research and devel opnent

activities or

exanpl e, from Sandia National Laboratories). No SNF would be transported offsite. SNF would be

ﬁﬁﬁb"hZEd’ as necessary, to provide safe storage. Research and devel opment activities at the
Ri dge

Regervation woul d continue as planned. Because the interim storage capacity for SNF at the Cak

Ri dge

Reservation is linmted, new interim storage capacity would be added. The anmount of SNF in

i nterim storage )

woul d not increase substantially.

3.1.2.5 Nevada Test Site.

Under the Decentralization alternative, the Nevada Test Site woul d not

generate or store any SNF and would not receive any SNF. Therefore, this alternative is not
applicable to the

Nevada Test Site.

3.1.2.6 Naval Nuclear Propulsion Program.

The Decentralization alternative at the naval sites )
ISfSIP]bar to the No Action alternative because naval reactors would continue to be defueled and
refuel ed as
| anned, and the fuel would generally be stored at or near the defueling site. No action would
e needed to ) ) _ _ )
preparehthe naval SNF for storage because of its corrosion resistance, high integrity, and
strengt h.
transithon Seriod woul d be required while the necessary interim storage capabilities could be
procured an _ ) _ ) )
devel oped at the naval sites. During this period, naval SNF would continue to be transported to
the Expended o . . : . :
CoLe Facility for exami nation and subsequent interim storage at the |daho National Engineering
Laboratory.
Thelgran|pal difference fromthe No Action alternative is that the options for interim storage
Wwou e
sel ected from shi pping containers, dry storage casks, and wet storage in water pools. Another
i mport ant
difference is that exam nation of naval fuel would be possible. )
~Under this alternative, the Navy has three options, which vary by the anount of detailed
exani na-
tion
that could be perforned on the naval SNF: . o
th Option A, No Examination-Interim storage of naval SNF at the naval site of origin
wi t hout
any detail ed exam nation, except during the 3-year transition period when naval SNF
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woul d
] ~continue to be transported to the Expended Core Facility at the |daho National
Engi neeri ng
Laboratory for detailed exam nation and preparation for storage at the |Idaho Chem ca
Processing Pl ant.

Option B, Limited Exami nation-Transport approximtely 10 percent of the naval SNF to the
. Puget Sound Naval Shipyard where the existing water pool, designed to support aircraft
carrier refuelings, would be nodified to enable |imted exam nation of certain high-priority
StF- . of this water pool for exam nation would preclude the performance of aircraft carrier
refueling work at the shipyard

Option C, Full Exam nation-Transport naval SNF to the Expended Core Facility for ful

exam nation and then return the fuel to the naval or DCE facility near the site of
origin for

st or age.

b For Option A, the Expended Core Facility at the lIdaho National Engi neering Laboratory woul d

e

ﬁgutldomn after the transition period. For Option B, the water pool facility at the Puget Sound
va

Ehiprard woul d be nodified to support SNF examinations and, upon conpletion, the Expended Core
acility

woul d be shut down. It would not be possible to performaircraft carrier refuelings at the Puget

Sound Naval

Shipyard if this option were selected. Under Options A and B, examinations of SNF would be

ei t her

term nated or severely decreased. Under Option C, the Expended Core Facility would continue to

oper at e,

and Ianged Expended Core Facility inprovenents, including construction of the dry cell, would be

conpl et ed.

3.1.2.7 Other Generator/Storage L ocations.

The Decentralization alternative for other _ _ _

generators and storage locations is sinmlar to the No Action alternative because offsite

transport of SNF o ) )

woul d be allowed in |inmted anounts for continued operation. Thus, both DOE and non- DOE research

;eap}prs woul d be allowed to transport SNF offsite, as necessary. Additional SNF interim storage
acilities at

dﬁnestic research reactors would not be required. For this alternative, SNF currently stored at

the West

V?IIey Dergnstration Project, Babcock & WIcox Research Center, and the Fort St. Vrain power

pl ant  wou

remain ?t these sites. As identified in the No Action alternative, |oss of access to the |daho
Nat i ona

Engi neering Laboratory for storage of its SNF has already resulted in the construction of new
onsite SNF

ﬁtorage at Fort St. Vrain. Therefore, inplenentation of the Decentralization alternative would
ave no

addi ti onal inpact on the nmanagenent of SNF at Fort St. Vrain.

3.1.31992/1993 Planning Basis

1992/ 1993 Planning Basis Alternative
Transport to and store newWy generated SNF at the Idaho Nationa
Engineerin% Laboratory or Savannah River Site. Consolidate some existing
guels at the lIdaho National Engineering Laboratory or the Savannah R ver
Ite.

Fuel would be transported as follows:

- TRIGA fuel fromthe Hanford Site to the Idaho Nationa
Engineerin? Laboratory; Hanford Site receives limted fuel for
research of storage and di spositioning technol ogies

- Naval fuel to the lIdaho National Engineering Laboratory for
exam nati on and storage

- West Val l ey Denonstration Project and Fort St. Vrain fuel to
the I daho National Engineering Laboratory

- Cak Ridge Reservation fuel to the Savannah River Site

- Domestic research fuel, and foreign research reactor fuel as
may yet be determ ned, divided between the Savannah R ver
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Site and the lIdaho National Engi neering Laboratory.

Facilities ngrades and repl acenents that were planned woul d
proceed, inc udin? i ncreased storage capacity.

Research and devel opnent for SNF managenent woul d be
undertaken, including stabilization technolo%é

SNF processing might need to be conducted. her forms of
stabilization mght occur to provide for safe storage and/or
transport.

The 199271993
Pl anning Basis alternative
represents DOE's 1992/ 1993
pl ans for managenent of its
SNF.  Under this alternative
exi sting SNF | ocated at major
DOE sites would remain at
those sites. This results in |ess
intersite transportati on of SNF
compared with the other
alternatives, except for the No
Action alternative
Tabl e 3-3 summarizes the
basic actions at each site under
this alternative
Under this alternative
DCE woul d transport and
store newy generated SNF at
the ldaho Nationa
Engi neering Laboratory or
Savannah River Site. Some
existing SNF currently at other
sites woul d be consolidated at
the Idaho Nationa
En i neering Laboratory or the Savannah River Site. Specifically, the Idaho National Engineering
abor at or
Pould rec%ive TRIGA fuel fromthe Hanford Site, SNF from naval sites, sone test reactor SNF, SNF
rom
the West Valley Denonstration Project and Fort St. Vrain, and sone SNF from university and
Perhaps from
orei%mFresearch reactors. The Savannah River Site would also receive sone test reactor SNF and
sone
fromuniversity and perhaps from foreign research reactors. DOE sites would generally upgrade
facilities and
construct new facilities for the managenent of SNF.
Conti nued SNF transportation, receipt, processing, and storage are assuned for this
alternative. The
constructi on and operation of any new facilities required to accomodate current and project-
specific SNF
%nteragbgtorage requirements would be inplenented. Figure 3-3 identifies the novenent of fuel
rom
thaough 2035 under this alternative. Activities related to SNF processing would include research
an
devel opnent and pil ot Frograns to support future decisions on the ultimte disposition of SNF.

Figure 3-3. Spent nuclear fuel distribution, location. and inventory for the 1992/1993 Pl annin
Basisal ternative.

hhyal SNF woul d continue to be transported to the Expended Core Facility at the I|daho
Nat i ona

EggLneering Laboratory for exami nation. After exami nation, the SNF would be transferred to the
| daho

Chemical Processing Plant for interim storage, pending ultinmate disposition

3.1.3.1 Hanford Site.

The activities at the Hanford Site for the 1992/1993 Pl anning Basis ]

alternative are the sane as those identified for the Decentralization alternative, except that
191 TRI GA SNF ) o

el ement s cgrrently stored in the 308 Building and the 200 Area |ow-1|evel burial grounds would be
transporte

to the lIdaho National Engineering Laboratory. No new SNF would be transported to the Hanford
Site except

fPr_Iinited quantities of materials for research in support of interim storage technol ogies for
ul timate

di sposition. Thus, the overall inventory at the Hanford Site would decrease slightly.
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3.1.3.2 Idaho National Engineering Laboratory.

Under the 1992/1993 Pl anning Basis . . o S
alternative, DOE would continue the maintenance and operation of existing SNF-related facilities
in a nanner
sigilar to the No Action alternative; however, sonme consolidation of |daho National Engi neering
Laboratory
facilities could occur. Newly generated SNF would, with mnor exceptions, be transported to
either the Idaho ] )
Nati onal Engi neering Laboratory or the Savannah River Site. o _ ) ) _
~DCE would conplete a new characterization and canning facility with appropriate inspection,

cond|t|?n|ng, and packagi ng equi pnent to stabilize any new receipts of SNF and to prepare fuel
currently in
quergaLer storage for dry storage. DOCE would upgrade or increase dry fuel storage capacity at
the Idaho
Nati onal Engi neering Laboratory, as required. ) o

IdSNF research and devel opnent, with the construction of a Technol ogy Devel opnent Facility,
wou
Cﬁntinue as planned. The Electronetal lurgical Process Denpnstration Project would continue at
t he Argonne
Nati onal Laboratory-Wst Fuel Cycle Facility. The Dry Fuels Storage Facility would be used to
denonstrate ) _ )
technology for the dry storage of selected DOE hlgh|¥ enriched urani um fuels.

hbya SNF woul d continue to be transported to the Expended Core Facility at the I|daho

Nat i ona
EggLneering Laboratory for exanmi nation. After exami nation, the SNF would be transferred to the
| daho
Chemical Processing Plant for interim storage, pending ultinmate disposition

3.1.3.3 Savannah River Site.

The inplementation of the 1992/1993 Planning Basis alternative ) )

af the Savannah River Site would involve the sane actions and options as the Decentralization

alternative,

chgpt that DOE woul d transfer about half of the newy generated donmestic and foreign alum num

cla

research reactor SNF to the Savannah River Site. ) )

The stabilization activities and options would be the sane as those for the Decentralization

?ItFrnatlve. The Savannah River Site would place the nonal um num fuels and offsite al um num cl ad
ue

receipts in interimstorage and either process the alum numclad fuels currently at the Savannah
River Site or

pLace themin interimstorage. The storage options and new facility requirenents would also be

the sanme as

those for the Decentralization alternative. The Savannah River Site would undertake the sane

types of . o .

research and devel opment programs as those described for the Decentralization alternative

Current.ongO|n? . ] ] )

acthyltles woul'd continue. The Savannah River Site would al so conduct research and pilot-scale

studies to

determ ne the best technology for ultimte disposition of the alum numclad fuels.

3.1.3.4 Oak Ridge Reservation.

Under the 1992/1993 Pl anning Basis alternative, the Cak . )

Ri dge F@gervatlon woul d transport excess SNF to other DOE |ocations as necessary to permt

conti nue

operatiogs of Cak Ridge reactors. The option for acquiring dry storage facilities would support
conti nue

High Flux |sotope Reactor operation during the transition period. The anount of SNF stored at the
Ca

Ri dge Reservation would not increase. Research and devel opnent activities would continue, and

SNF interim )
storage capacity would not increase

3.1.3.5 Nevada Test Site.

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

3.1.3.6 Naval Nuclear Propulsion Program.

Under this alternative, naval reactors would ]

conti nue tg be defuel ed and refuel ed as planned. Upon renmoval from the ship, the SNF would be
transporte

t? the Expended Core Facility at the Idaho National Engineering Laboratory for exami nation
After

exam nation, the fuel would be transported to the Idaho Chemical Processing Plant for interim
st or age,

Bend|ng ultimate disposition. No action to prepare the SNF for storage would be necessary
ecause of its ) ]

corr?3|on resi stance, high integrity, and strength. Planned inprovenents for the Expended Core
Facility,

|ncIud|ng construction of the dry cell facility, would be conpleted

3.1.3.7 Other Generator/Storage L ocations.

Under this alternative, SNF would continue to be . ] ) .

t{ansported to de5|gnated DOE sites. At Brookhaven National Laboratory, inplenmentation of this

alternative

?OUIF require a transition period of several years and construction of temporary SNF storage
acilities or

acquisition of dry storage containers. DOE assunes that no additional SNF interim storage

facilities would ) ] ]

be Cﬁnstructed at the other generator/storage sites. For this alternative, SNF currently stored

at the West

Vﬁlley Deronstration Project, Babcock & WIcox Research Center, and the Fort St. Vrain power
ant wou

Be transported to the Idaho National Engi neering Laboratory.

3.1.4 Regionalization

q The Regionalization alternative conprises Regionalization 4A, which would assign existing
an
projected SNF anong DCE sites based primarily on fuel type, and Regionalization 4B, which would
assi gn
fuel s geographically. This subsection briefly defines each one, provides a boxed sumary, and
di scusses the
i nplications of both on each site.

Table 3-4 sumarizes actions at the sites being consid-
ered for the Regionalization alternative.

Regi onal i zation 4A Preferred Alternative
Distribute existing and projected SNF anong DOE sites based prinmarily on
fuel type.
Naval fuel mould be transported to, examined, and stored at the
| daho Nati onal Plneerln% Laborator
Al um num cl ad fuel would be transported to the Savannah River
Site; TRIGA and nonal um num fuel would be transported to the
I daho Nati onal Engi neering Laboratory; defense production fuel
woul d be retained at the Hanford Site.
SNF processing might need to be conducted. Qther forms of
stabilization mght occur to provide for safe storage and/or
transport.
Facilities required to support SNF managenent woul d be upgraded
or built as necessary.
Research and devel opnent for SNF managenment woul d be
undert aken, including stabilization technol ogy.

Regionalization 4A is
the managenent of SNF based
on the specific fuel type. The
DOE has 1dentified
Regi onal i zation 4A as its
preferred alternative (see
Section 3.0). Al SNF would
be transported to and stored at
ei ther the Idaho National
Engi neering Laboratory or the
Savannah River Site,
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dependi ng upon the fuel type,

with the exception of defense

production fuel that would be

retained at the Hanford Site

Regi onalization 4A is simlar

to the 1992/1993 Pl anni ng

Basis alternative but involves

nore intersite transportation

of SNF to the sites, depending on the existing capabilities of the sites to nmanage the specific
fuel types with

¥esp?pt_to cladding material, physical and chem cal conposition, fuel condition, and adequate
acilities to

handl e the increased quantity. Actions for this alternative would assign all but defense
production SNF to

?itrer the Idaho National Engineering Laboratory or the Savannah River Site, depending on the
uel type.

c _IFrgure 3-4 shows the novenment of SNF from 1995 through 2035 under Regionalization 4A
acility

ngradesz repl acenents, and additions would be undertaken to the extent required by this

al ternative.

Activities related to the managenent of SNF, including research and devel op-

ment activities, would be

i ncl uded.

Figure 3-4. Spent nuclear fuel distribution, location, and inventory for Regionalization 4A (by

fuel tyFeL
Regi onal i zati on 4B
Distribute existing and projected SNF between a