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ABSTRACT: This document analyzes the potential environmental consequences of alternatives for the long-term
storage (up to 50 years), including storage until disposition, and disposition of weapons-usable fissile materials
from U.S. nuclear weapon dismantlements under the responsibility of the DOE. Long-term storage of
nonsurplus inventories of weapons-usable plutonium (Pu) and highly enriched uranium (HEU) are required for
national defense purposes, while the disposition of surplus weapons-usable Pu is necessary in order to
implement our national nonproliferation policy. In addition to the No Action Alternative, this PEIS assesses
three storage alternatives (that is, upgrade at multiple sites, consolidation of Pu, and collocation of Pu and HEU)
at six DOE candidate sites located across the country. These sites are Hanford Site, Nevada Test Site, Idaho
National Engineering Laboratory, Pantex Plant, Oak Ridge Reservation, and Savannah River Site. Although
they are not candidate sites for storage, Rocky Flats Environmental Technology Site (RFETS) and Los Alamos
National Laboratory are assessed for the No Action Alternative. For the disposition of surplus Pu, three
alternative categories (that is, deep borehole, immobilization, and reactor) with nine primary alternatives are
assessed at several DOE and representative sites for analysis purposes. Evaluations of impacts on site
infrastructure, water resources, air quality and noise, socioeconomics, waste management, public and
occupational health and safety, and environmental justice are included in the assessment. The intersite
transportation of nuclear and hazardous materials is also assessed. DOE's Preferred Alternative is identified in
this Final PEIS. The Preferred Alternative for storage is a combination of No Action and Upgrade Alternatives
for the various DOE sites, and phaseout of Pu storage at RFETS. The Preferred Alternative for disposition of
surplus Pu is to pursue a disposition strategy involving a combination of immobilization and reactor
alternatives, including vitrification, ceramic immobilization, and existing reactors.

PUBLIC INVOLVEMENT: The DOE issued a Draft PEIS on March 8, 1996, and held a formal public comment
period on the Draft through June 7, 1996. In preparing the Final PEIS, DOE considered comments received via
mail, fax, electronic bulletin board (Intemet), and transcripts of messages recorded by telephone. In addition,
comments and concerns were recorded by notetakers during interactive public meetings held during March and
April 1996 in Denver, CO, Las Vegas, NV, Oak Ridge, TN, Richland, WA, Idaho Falls, ID, Washington, DC,
Amarillo, TX, and North Augusta, SC. Comments received and DOE’s responses to those comments are found
in Volume 1V of the Final PEIS.



FOREWORD

This Summary of the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic
Environmental Impact Statement (PEIS) contains revisions and changes from the Draft PEIS Summary in
response to comments, and information regarding the Department’s Preferred Alternative. The Draft PEIS
Summary has also been reorganized to provide a clear description of the environmental impacts of the Preferred
Alternative and the comparison of storage and disposition alternatives including the Preferred Alternative.

The bar charts used in the Draft PEIS Summary to show impacts of various resources have been removed and
replaced with narrative descriptions including pertinent data. New sections have been added to present the
environmental impacts and cumulative impacts of the Preferred Alternative. Finally, a summary of major issues
identified during the comment period and changes to the Draft PEIS is provided. Changes to the Draft PEIS
Summary are denoted by sidebars (vertical lines adjacent to the text) in this Final PEIS Summary to facilitate
review by the reader.
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METRIC CONVERSION CHART

To Convert Into Metric To Convert Qut of Metric

If You Know Multiply By To Get If You Know Multiply By To Get
Length

inches 2.54 centimeters centimeters 0.3937 inches

feet 30.48 centimeters centimeters 0.0328 feet

feet 0.3048 meters meters 3.281 feet

yards 0.9144 meters meters 1.0936 yards

miles 1.60934 kilometers kilometers 0.6214 miles
Area

sq. inches 6.4516 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.092903 sq. meters sq. meters 10.7639 sq. feet

sq. yards 0.8361 sq. meters sq. meters 1.196 sq. yards

acres 0.40469 hectares hectares 2471 acres

sq. miles 2.58999 sq. kilometers sq. kilometers 0.3861 sq. miles
Volume

fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces

gallons 3.7854 liters liters 0.26417 gallons

cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet

cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards
Weight

ounces 28.3495 grams grams 0.03527 ounces

pounds 0.45360 kilograms kilograms 2.2046 pounds

short tons 0.90718 metric tons metric tons 1.1023 short tons
Temperature

Fahrenheit Subtract 32 then Celsius Celsius Multiply by 9/5ths, Fahrenheit

multiply by 5/9ths then add 32

METRIC PREFIXES

Prefix | Symbol Multiplication Factor

exa- E 1 000 000 000 000 000 000 = 108
peta- P 1 000 000 000 000 000 = 10'°
tera- T 1 000 000 000 000 = 102
giga- G 1 000 000 000 = 10°
mega- M 1 000 000 = 10°
kilo- k 1000 = 10°
hecto- h 100 = 10?
deka- da 10 = 10
deci- d 0.1=10"
centi- ¢ 0.01 =102
milli- m 0.001 = 1073
micro- n 0.000 001 = 10°®
nano- n 0.000 000 001 = 10
pico- p 0.000 000 000 001 = 10°'?
femto- f 0.000 000 000 000 001 = 10713
atto- a 0.000 000 000 000 000 001 = 10718

viii
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Summary

S.1 INTRODUCTION

The end of the Cold War created a legacy of weapons-usable fissile materials both in the United States and the
former Soviet Union. Substantial quantities of these materials, including plutonium (Pu) and highly enriched
uranium (HEU), are no longer needed for defense purposes. Further agreements on disarmament between the
United States and Russia may increase the surplus quantities of these materials. The global stockpiles of
weapons-usable fissile materials pose a danger to national and international security in the form of potential
proliferation of nuclear weapons and potential environmental, safety, and health consequences if the materials
are not properly safeguarded and managed.

In September 1993, President Clinton issued the Nonproliferation and Export Control Policy in response to the
growing threat of nuclear weapons proliferation. Further, in January 1994, President Clinton and Russia’s
President Yeltsin issued a Joint Statement Between the United States and Russia on Nonproliferation of
Weapons of Mass Destruction and Means of their Delivery. In accordance with these policies, the focus of the
U.S. nonproliferation efforts in this regard is five-fold: to secure nuclear materials in the former Soviet Union;
to ensure safe, secure, long-term storage and disposition of surplus fissile materials; to establish transparent and
irreversible nuclear reductions; to strengthen the nuclear nonproliferation regime; and to control nuclear
exports.

To demonstrate the U.S. commitment to these objectives, the President announced on March 1, 1995, that
200 metric tons (t) (220 short tons [tons]) of U.S. fissile materials, 38.2 t (42.1 tons) of which is weapons-grade
Pu (as stated in the Department of Energy’s [DOE’s] Openness Initiative of February 6, 1996), had been
declared surplus to the U.S. nuclear defense needs. The United States is proceeding with plans and actions to
ensure the continued safe, secure, and environmentally sound storage of its own weapons-usable fissile
materials and is cooperating with Russia in an effort to reduce the risk of nuclear weapons proliferation.
Additionally, DOE and its national laboratories have recently completed a joint study with Russia on technical
options for the disposition of weapons-usable Pu.

Weapons-Usable Fissile Materials
(Covered in the Programmatic Environmental Impact Statement)

All isotopes of Pu (except plutonium-238 {Pu-238]) and HEU that contain at
least 20 percent uranium-235.!

A key element of DOE’s decisionmaking is a thorough understanding of the environmental impacts that may
occur during the implementation of the proposed action. The National Environmental Policy Act of 1969
(NEPA), as amended, requires Federal agencies to prepare an environmental impact statement (EIS) on all major
Federal actions significantly affecting the quality of the human environment. In following this process, DOE has
prepared the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (Storage and Disposition PEIS) to analyze various storage and disposition alternatives and to
provide the necessary background, data, and analyses to help decisionmakers and the public understand the
potential environmental impacts of each alternative. The results of the environmental analyses, together with
information from technical and economic studies, nonproliferation analysis, and public input, will form the
basis for DOE’s decisions, which will be given in a Record of Decision (ROD) to be issued no sooner than

I Does not include spent nuclear fuel, irradiated targets, uranium-233, or Department of Defense (DoD) weapons program material in use.
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30 days after publication of the Environmental Protection Agency’s Notice of Availability of the Final PEIS.
This process will also provide the United States with the basis and flexibility to implement Pu disposition efforts
either multilaterally or bilaterally through negotiations or unilaterally as an example to Russia and other nations.

THE PROPOSED ACTION
The Department proposes to take the following actions for U.S. weapons-usable fissile materials:
« Storage—provide a long-term storage system (for up to 50 years) for nonsurplus Pu and HEU that

meets the Stored Weapons Standard? and applicable environmental, safety, and health standards
while reducing storage and infrastructure> costs

Stored Weapons Standard

The high standards of security and accounting for the storage of intact nuclear
weapons should be maintained, to the extent practical, for weapons-usable
fissile materials throughout dismantiement, storage, and disposition.

» Storage Pending Disposition—provide storage that meets the Stored Weapons Standard for
inventories of weapons-usable Pu and HEU* that have been or may be declared surplus

. Dispositions—convert surplus Pu and Pu that may be declared surplus in the future to forms that
meet the Spent Fuel Standard,? thereby providing evidence of irreversible disarmament and setting
a model for proliferation resistance

Spent Fuel Standard

The surplus weapons-usable Pu should be made as inaccessible and
unattractive for weapons use as the much larger and growing quantity of Pu
that exists in spent nuclear fuel from commercial power reactors.

The Department’s inventories of Pu and HEU are located at a number of DOE sites, including Hanford Site
(Hanford), Idaho National Engineering Laboratory (INEL), Lawrence Livermore National Laboratory (LLNL.),
Los Alamos National Laboratory (LANL), Oak Ridge Reservation (ORR), Pantex Plant (Pantex), Rocky Flats
Environmental Technology Site (RFETS), and Savannah River Site (SRS). These weapons-usable fissile
materials are divided into two categories: surplus and nonsurplus. Surplus materials include those the President

2 Modified from Management and Disposition of Excess Weapons Plutonium, National Academy of Sciences, 1994.

3 Includes electrical power, fuel, transportation network requirements, and safeguards/security.

4 The Storage and Disposition PEIS covers long-term storage of nonsurplus HEU and storage of surplus HEU pending disposition. Until
storage decisions are implemented, surplus HEU that has not gone to disposition will continue to be stored pursuant to, and not to
exceed the 10-year interim storage time period evaluated in the Environmental Assessment for the Proposed Interim Storage of
Enriched Uranium Above the Maximum Historical Storage Level at the Y-12 Plant, Oak Ridge, Tennessee (Y-12 EA) (DOE/EA-
0929, September 1994) and Finding of No Significant Impact (FONSI).

5 Disposition of surplus HEU is addressed in a separate document, the Disposition of Surplus Highly Enriched Uranium Final
Environmental Impact Statement (DOE/EIS-0240, June 1996).
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has declared surplus to national defense needs in response to recommendations from the Nuclear Weapons
Council (made up of representatives from DOE, the DoD, and the Joint Chiefs of Staff) and those that may be
declared surplus in the future. The nonsurplus materials include naval nuclear fuel, strategic reserves,
programmatic materials (non-weapons research and development [R&D], weapons R&D, and other
programmatic materials), and weapons program materials in use, as shown in Figure S.1-1. Weapons program
materials in use are not within the scope of the PEIS. The forms of the weapons-usable fissile materials are
primarily pits and secondaries (weapons components bearing Pu and HEU, respectively) and metals and oxides
of Pu and HEU.

Weapons-Usable
Fissile Materials

¢ '

Nonsurplus Surplus
Naval Nuclear Strategic Weapons .
Programmatic
Fuel Reserves Program® 9

* Materials in Department of Defense custody—not analyzed in either the Storage and

Disposition PEIS or the Stockpile Stewardship and Management PEIS (the Stockpile

Stewardship and Management PEIS is discussed later in this summary).

3169/S&D

Figure S.1-1. Weapons-Usable Fissile Material Categories.

PURPOSE OF AND NEED FOR THE PROPOSED A CTION

The purpose of the proposed action is to implement the President’s Nonproliferation and Export Control Policy
in a safe, reliable, cost-effective, and timely manner. DOE is proposing a comprehensive program to accomplish
this purpose by providing an exemplary long-term storage system for weapons-usable fissile materials,
eliminating the stockpile of surplus weapons-usable Pu, and establishing the technical and program
infrastructure that will provide for disposition of the surplus weapons-usable Pu in the United States.

The weapons-usable fissile materials declared surplus by the President (March 1995) are in various
compositions and forms. A storage plan is needed to provide continued adequate control of these surplus
materials and any that may be declared surplus in the future, from now through final disposition, as well as
management and long-term storage of nonsurplus fissile materials that will not be subject to disposition.
Approximately 89 t (98 tons) of Pu (reported in DOE’s Openness Initiative on December 7, 1993) and 994 t
(1,095 tons) of HEU (reported in DOE’s Openness Initiative on June 29, 1994) were produced by the United
States during the period its production facilities were in operation. Some of these materials have been used in
weapons or for other programmatic purposes, some of the remainder have been declared surplus, and additional
materials could be declared surplus in the future. Disposition of surplus Pu is needed to reduce reliance on
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institutional controls and to provide visible evidence of irreversible disarmament. Therefore, a comprehensive
long-term storage and disposition action is needed to ensure that weapons-usable fissile materials are properly
managed and to prevent the potential increase of environmental, safety, and health risks. DOE also recognizes
the need to strengthen national and international arms control efforts by providing a storage and disposition
model for the international community. This action will enhance U.S. credibility and fiexibility in negotiations
on bilateral or multilateral reductions of surplus weapons-usable fissile material inventories.

SCOPE OF THE PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

The Storage and Disposition PEIS analyzes the direct, indirect, and cumulative environmental effects of
reasonable alternatives for the long-term storage of nonsurplus Pu and HEU, the storage of surplus Pu and HEU
pending disposition, and the disposition of surplus Pu. A separate DOE document, Disposition of Surplus Highly
Enriched Uranium Final Environmental Impact Statement (HEU EIS), addresses the disposition of surplus
HEU. The HEU EIS (DOE/EIS-0240) was issued in June 1996, and the ROD published on August 5, 1996.

The Storage and Disposition PEIS includes analyses of storing 89 t (98 tons) of Pu and 994 t (1,093 tons) of
HEU (reported in DOE’s Openness Initiative referenced above). The PEIS also analyzes the disposition of a
nominal 50 t (55.1 tons) of Pu, including the 38.2 t (42.1 tons) of Pu that has been declared surplus as well as
Pu that may be declared surplus in the future (although the exact quantity of Pu that may be declared surplus is
not known at this time). The locations of the surplus material in the DOE complex are shown in Figures S.1-2
and S.1-3.

The Storage and Disposition PEIS assumes that the weapons-usable fissile material is in a stabilized form; the
PEIS begins, as a starting point, after stabilization has been completed. DOE is currently in the process of
stabilizing and repackaging weapons-usable fissile materials and placing them in safe, secure storage awaiting
decisions on long-term storage and disposition. For Pu, this is being accomplished in accordance with the
corrective actions identified in DOE’s Plutonium Vulnerability Management Plan (DOE/EM-0199). This plan
was developed in response to an assessment in DOE’s Plutonium Working Group Report (DOE/EH-0415) and
recommendations by the Defense Nuclear Facilities Safety Board (DNFSB) in DNFSB Recommendation 94-1.
In addition, Pu materials will also meet the Criteria for Safe Storage of Plutonium Metals and Oxides (DOE-
STD-3013-94), a DOE standard for long-term storage (at least 50 years) of these materials. Similarly, the HEU
materials requiring long-term storage will meet criteria for safe storage of HEU metals and oxides; these criteria
are under development at this time. Appropriate environmental documentation will be prepared, as necessary,
for stabilizing and repackaging the Pu and HEU materials to meet respective long-term storage criteria.

Following the discontinuance of nuclear weapons material production, large quantities of residues remained as
a result of the chemical and thermal processes used to separate and purify Pu. Examples of residue forms include
some impure oxides and metals, halide salts, combustibles, ash, sludges, and contaminated giass. To meet
requirements of DOE’s Plutonium Vulnerability Management Plan, as well as various compliance agreements
with State and local regulatory agencies, some Pu residues must be stabilized. As a result of the stabilization
process, portions of the residues will potentially be concentrated and stored. These concentrates may be in a
form and cogcentration (greater than 50 percent Pu by weight) that is weapons-usable and are therefore included
in the PEIS.

The Storage and Disposition PEIS pertains to weapons-usable fissile materials that meet all of the standards and
criteria previously described. Fissile materials present in spent nuclear fuel or irradiated targets from reactors

6 As a result of the stabilization process, there will also be non-weapons-usable Pu or HEU contaminated wastes or residues (less than
50 percent Pu by weight) that would not be within the scope of the PEIS. On November 19, 1996, DOE announced its intention to
prepare an EIS on the Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental
Technology Site (61 FR 58866). This EIS will evaluate the potential environmental impacts associated with reasonable management
alternatives for certain Pu residues and all scrub alloy currently stored at RFETS.
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Idaho National .
Engineering Laboratory Rocky Flats Environmental

0.4 metric tons Technology Site
11.9 metric tons

Hanford Site
1.7 metric tons

Others = 0.1 metric tons

Savannah River Site

Los Alamos National 1.3 metric tons

Laboratory Pantex Plant including®
1.5 metric tons Planned Weapon
Dismantlements

" . . . 21.3 metric tons
Note: The quantities of Bu shown do not include nonsurplus inventories, such as

strategic reserves, programmatic materials, and non-weapons grade materials.

2679/FMD

Figure S.1-2. Department of Energy Locations With Surplus Weapons-Grade Plutonium
Inventories in September 1994.

Rocky Flats Environmental
Technology Site
2.8 metric tons

Idaho National
Engineering Laboratory

Hanford Site 23.4 metric tons

0.5 metric tons

Portsmouth

22.5 metric tons Brookhaven

National
Laboratory
0.3 metric tons

Oak Ridge
Reservation
84.9 metric tons

Others = 0.5 metric tons

Los Alamos National Savannah River Site

Labora}ory 22.0 metric tons
0.5 metric tons Sandia National
Laboratories Pantex Plant including
0.2 metric tons Planned Weapon

Dismantlements

Note: The quantities of HEU shown do not include nonsurplus inventories, such as  16.7 metric tons
strategic reserves and other programmatic materials.

2680/FMD

Figure S.1-3. Department of Energy Locations With Surplus Highly Enriched Uranium
Inventories on February 6, 1996.
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are not covered in the PEIS; they are not considered weapons-usable because separation of the relevant isotopes
from these highly radioactive materials requires significant remote chemical processing. Reprocessing and
extraction of Pu from spent fuel is not proposed, and is beyond the scope and the fundamental nonproliferation
purpose of the program covered by the PEIS.

DECISIONS TO BE MADE

The Storage and Disposition Draft PEIS was circulated for public review and comment from March 8 through
June 7, 1996. Eight public meetings in the vicinity of DOE sites under consideration for the Proposed Action,
and in Washington, DC, were held during the comment period. Approximately 8,700 comments were received
from other Federal government agencies, State and local governments, Native American tribes, special interest
groups, and the public. These comments, along with DOE’s responses, became a part of the Final PEIS. DOE
also made available for public review, the results of the technical, cost and schedule analyses in July and October
1996, as well as the nonproliferation analysis in November 1996. Along with the PEIS, these analyses will
support a formal ROD regarding Pu and HEU storage and surplus Pu disposition. [Text deleted.] These decisions
are as follows:

For storage:
*» The strategy for long-term storage of nonsurplus weapons-usable Pu and nonsurplus HEU
* The strategy for storage of surplus Pu and surplus HEU pending disposition
* The storage site(s) and (if appropriate) facilities
For disposition:
» The strategy and technologies for disposition of surplus weapons-usable Pu
The Department, with interagency coordination, will then issue the ROD. Following the ROD, subsequent tiered

and project-specific NEPA documents will be prepared. The tiered NEPA reviews will analyze alternative
locations for disposition activities.

Plutonium Immobilization

A process that converts Pu to a chemically stable form for disposition. The
forms analyzed in the PEIS include glass (through vitrification), ceramic
(through ceramic immobilization), and glass-bonded zeolite (through
electrometallurgical treatment).

Mixed Oxide Fuel

A blend of uranium dioxide [UO,] and plutonium dioxide [PuO,] that
produces a fuel suitable for use in a nuclear reactor to generate electric power.
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Light Water Reactor

A nuclear reactor in which circulating water consisting of light water
(hydrogen oxide [H,0]) is used to cool the reactor core and reduce the energy
of neutrons created in the core by fission reactions. All commercial reactors in
the United States are LWRs.

Canadian Deuterium Uranium Reactor

A Canadian nuclear reactor in which the circulating water consists of heavy
water (deuterium oxide). Deuterium is an isotope of hydrogen having twice the
mass of hydrogen. All commercial reactors in Canada are heavy water reactors.

S.2 PREFERRED ALTERNATIVE
STORAGE

The Department’s Preferred Alternative for storage is to reduce, over time, the number of locations where the
various forms of Pu are stored, through a combination of storage alternatives in conjunction with a combination
of disposition alternatives. DOE would begin implementing this Preferred Alternative by moving surplus Pu
from RFETS as soon as possible, transporting the pits to Pantex as early as 1997, and the non-pit Pu materials
to SRS beginning in 2002. Over time, DOE would store Pu in upgraded facilities at Pantex and in an expanded,
planned new facility at SRS, and store nonsurplus HEU and surplus HEU pending disposition in upgraded and
consolidated facilities at ORR. Storage facilities would also be modified, as needed, to accommodate
international inspection requirements consistent with the President's Nonproliferation and Export Control
Policy. Accordingly, DOE’s Preferred Alternative for storage would call for the following actions:

» Phase out storage of all weapons-usable Pu at RFETS beginning in 1997; move pits to Pantex,
and non-pit materials to SRS. At Pantex, DOE would repackage pits from RFETS in Zone 12, then
place them in existing storage facilities in Zone 4, pending completion of facility upgrades in Zone
12. At SRS, DOE would expand the planned new Actinide Packaging and Storage Facility (APSF),
and move non-pit Pu materials from RFETS, after stabilization at RFETS, to the expanded APSF
upon completion. The small number of pits currently at RFETS that are not in shippable form would
be placed in a shippable condition in accordance with existing procedures prior to shipment to
Pantex. Additionally, some pits and non-pit Pu materials from RFETS could be used at SRS, LANL,
and LLNL for tests and demonstrations of aspects of disposition technologies (see Preferred
Alternative for disposition as discussed later in this section). All non-pit weapons-usable Pu
materials currently stored at RFETS are surplus.

» Upgrade storage facilities at Zone 12 South (to be completed by 2004) at Pantex to store those
pits currently stored at Pantex, and pits from RFETS, pending disposition. Storage facilities
at Zone 4 would continue to be used for these pits prior to completion of the upgrade. This
action would place pits at a central location where most pits already reside and where expertise and
infrastructure exist to accommodate pit storage.
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* Inaccordance with the Preferred Alternative in the Final Programmatic Environmental Impact
Statement for Stockpile Stewardship and Management (Stockpile Stewardship and
Management PEIS), store Strategic Reserve pits at Pantex in the facilities discussed above. To
the extent not reflected above, store Strategic Reserve materials in accordance with the
Preferred Alternative in the Stockpile Stewardship and Management PEIS.

* Expand the APSF (Upgrade Alternative) at SRS to store those surplus, non-pit Pu materials
currently at SRS and surplus non-pit Pu materials from RFETS, pending disposition (see
Preferred Alternative for disposition as discussed later in this section). The APSF would be built by
2001 pursuant to the Final Environmental Impact Statement, Interim Management of Nuclear
Materials (IMNM EIS) (DOE/EIS-0220) and ROD, and the expansion to accommodate RFETS
material would be completed by 2002. The RFETS surplus non-pit Pu materials would be moved to
SRS after stabilization is performed at RFETS under corrective actions in response to
recommendation 94-1 by the DNFSB, and after completion of the APSF expansion. This action
would place non-pit Pu materials in a new storage facility, in a location with existing expertise and
Pu handling capabilities and where potential disposition activities could occur (see Preferred
Alternative for disposition as discussed later in this section). Strategic pits currently located at SRS
would be stored in accordance with the Preferred Alternative in the Stockpile Stewardship and
Management PEIS. There are no strategic non-pit materials currently located at SRS.

* Continue current storage (No Action) of surplus Pu at Hanford and INEL, pending disposition
(or movement to lag storage7 at the disposition facilities). This action would allow surplus Pu to
remain at the sites with existing expertise and Pu handling capabilities, and where potential
disposition activities could occur (see Preferred Alternative for disposition as discussed later in this
section). There are no nonsurplus weapons-usable Pu materials currently stored at either site.

* Continue current storage (No Action) of surplus Pu at LANL, pending disposition (or
movement to lag storage at the disposition facilities). This Pu would be stored in stabilized form with
the nonsurplus Pu in the upgraded Nuclear Material Storage Facility pursuant to the No Action
Alternative for the site.

» Take No Action at the Nevada Test Site (NTS). DOE would not add Pu to sites that do not currently
have Pu in storage.

« Upgrade storage facilities at the Y-12 Plant (Y-12) (to be completed by 2004, or earlier) at
ORR to store nonsurplus HEU and surplus HEU pending disposition. Existing storage facilities
at Y-12 would be modified to meet natural phenomena requirements, as documented in Natural
Phenomena Upgrade of the Downsized/Consolidated Oak Ridge Uranium/Lithium Plant Facilities
(Y/EN-5080, 1994). Storage facilities would be consolidated and the storage footprint would be
reduced as surplus HEU is dispositioned and blended to low-enriched uranium, pursuant to the HEU
EIS. Consistent with the Preferred Alternative in the Stockpile Stewardship and Management PEIS,
HEU strategic reserves would be stored at the Y-12 Plant.

DISPOSITION

The Department’s Preferred Alternative for the disposition of surplus Pu is to pursue a disposition strategy that
allows for immobilization of surplus weapons Pu in glass or ceramic forms and burning of the surplus Pu as
mixed oxide (MOX) fuel in existing reactors. The disposition of the surplus Pu using these technological
approaches would depend on the results of future technology development and demonstrations, site-specific
environmental analyses, and detailed cost proposals as well as nonproliferation considerations. The results of

7 Lag storage is temporary storage at the applicable disposition facility.
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these efforts and negotiations with Russia and other nations will ultimately determine the timing and extent to
which either or both technologies are df:ployed.8

Under this Preferred Alternative, the U.S. policy not to encourage the civil use of Pu and, accordingly, not to
itself engage in Pu reprocessing for either nuclear power or nuclear explosive purposes will not change.
Although under the Preferred Alternative some Pu may ultimately be burned in existing reactors, every possible
means will be pursued to ensure that Federal support for this unique disposition mission does not encourage
other civil uses of Pu or Pu reprocessing. The United States, however, will maintain its commitments regarding
the use of Pu in civil nuclear programs in Western Europe and Japan.

Proceeding with this strategy would provide increased flexibility to initiate Pu disposition promptly, and help
assure disposition efforts could be accomplished in a timely manner. Establishing the means for expeditious Pu
disposition would also help provide the basis for an international cooperative effort that can result in reciprocal,
irreversible Pu disposition actions by Russia. DOE's preferred disposition strategy signals a strong U.S.
commitment to reducing its stockpile of surplus Pu, thereby effectively meeting the purpose of and need for the
Proposed Action.

To accomplish the Pu disposition mission, DOE would consider, to the extent practical, new as well as modified
existing buildings and facilities for portions of the disposition activities. The PEIS analyzes new facilities for
most disposition alternatives to obtain bounding environmental impacts. DOE would analyze and compare
existing and new buildings and facilities for the technologies chosen as part of this strategy in subsequent, tiered
NEPA review. In addition, all disposition facilities would be designed or modified, as needed, to accommodate
international inspection requirements consistent with the President's Nonproliferation and Export Control
Policy. Accordingly, DOE's Preferred Alternative for Pu disposition involves the following strategy and
supporting actions:

¢ Immobilize Pu materials using vitrification or ceramic immobilization. The immobilization
technology could be used for processing pure or impure forms of Pu. Vitrification or ceramic
immobilization could include the can-in-canister variant, which could utilize the existing high-level
wastes (HLW) and the Defense Waste Processing Facility (DWPF) at SRS, or new facilities at
Hanford or SRS. DOE would continue the R&D leading to the demonstration of the can-in-canister
vaniant at the DWPF using surplus Pu.

* Convert Pu materials into MOX fuel for use in existing reactors. Pure materials including pits,
pure metal, and oxides could be converted without extensive processing into MOX fuel for use in
existing commercial reactors. Other, already separated forms of surplus Pu would require additional
cleanup (not reprocessing of spent nuclear fuel). The MOX fuel would be used in existing light water
reactors (LWRs) with a once-through fuel cycle, with no reprocessing and subsequent reuse of the
spent fuel. If partially completed LWRs were to be completed by other parties, they would be
considered for this mission. The MOX fuel would be fabricated in a domestic, government-owned
facility at a DOE site.

The Department would retain using MOX fuel in Canadian Deuterium Uranium (CANDU) reactors
in Canada in the event that a multilateral agreement to use CANDU reactors is negotiated among
Russia, Canada, and the United States. DOE would engage in a test and demonstration for CANDU
MOX fuel as appropriate and consistent with future cooperative efforts with Russia and Canada.

With regard to the above, for purposes of analysis of an approach involving a combination of both technologies,
approximately 70 percent of the surplus Pu was identified to be in forms (metals and other pure forms) suitable

8 Through these efforts, the President would be provided the basis and flexibility to initiate disposition efforts either multilaterally or
bilaterally through negotiations or unilaterally as an example to Russia and other nations.
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for MOX fuel. The actual percentage and timing for disposition of the surplus Pu using either or a combination
of both of the technological approaches would depend on the results of international agreements, future
technology development and demonstrations, site-specific environmental assessments, and detailed cost
proposals to be completed within the next 2 years. The results of these efforts, as well as nonproliferation
considerations and negotiations with Russia and other nations, will ultimately determine the timing and extent
to which either or both technologies are deployed for disposition of surplus Pu. In the event both technologies
are deployed, and because the time required for Pu disposition using reactors would be longer than that for
immobilization, it is probable that some surplus Pu would be immobilized initially, prior to completion of
reactor irradiation for other surplus Pu. Deployment of this strategy would involve the following supporting
actions:

* Constructing and operating a Pu vitrification or ceramic immobilization facility at either
Hanford or SRS. DOE would analyze alternative locations at these two sites for constructing new
or potentially using modified existing buildings in subsequent tiered NEPA review. SRS has existing
facilities and infrastructure to support an immobilization mission, and Hanford has existing plans for
constructing and operating immobilization facilities for the wastes in Hanford tanks. DOE would not
create new infrastructure for immobilizing Pu with HLW or cesium (Cs) at INEL, NTS, ORR, or
Pantex.

* Constructing and operating a Pu conversion facility9 at either Hanford or SRS. DOE would
collocate the Pu conversion facility with the vitrification or ceramic immobilization facility
discussed above. In subsequent, tiered NEPA reviews, DOE would analyze alternative locations at
Hanford and SRS, for constructing new or potentially using modified existing buildings.

« Constructing and operating a pit disassembly/conversion facility'® at Hanford, INEL, Pantex,
or SRS. DOE would not add Pu to sites that do not currently have Pu in storage. Therefore, two
sites analyzed in the PEIS, NTS and ORR, would not be considered further for Pu disposition
activities. DOE would analyze alternative locations at Hanford, INEL, Pantex, and SRS for
constructing new or potentially using modified existing buildings in subsequent tiered NEPA review.
DOE would demonstrate the Advanced Recovery and Integrated Extraction System (ARIES)
concept at LANL for pit disassembly/conversion beginning in fiscal year 1997.

¢ Constructing and operating a domestic, government-owned, MOX fuel fabrication facility at
Hanford, INEL, Pantex, or SRS. DOE would not add Pu to sites that do not currently have Pu in
storage. Therefore, two sites analyzed in the PEIS, NTS and ORR, would not be considered further
for Pu disposition activities. The MOX fuel fabrication facility would serve only the finite mission
of fabricating MOX fuel using surplus Pu for the purpose of Pu disposition. DOE would analyze
alternative locations at Hanford, INEL, Pantex, and SRS, for constructing new or potentially using
modified existing buildings in subsequent tiered NEPA review.

Depending upon decisions in the ROD and pursuant to appropriate NEPA review(s), DOE would continue R&D
and engage in further testing and demonstrations of Pu disposition technologies which may include: dissolution
of small quantities of Pu in both glass and ceramic formulation; experiments with immobilization equipment
and systems; fabrication of MOX fuel pellets for demonstrations of reactor irradiation at INEL; mechanical
milling and mixing of Pu and feed forms; and testing of shipping and storage containers for certification, in
addition to the testing and demonstrations previously described for the can-in-canister immobilization variant

 The Pu conversion facility would convert surplus non-pit Pu material (using a wet chemical process) into a metal or oxide form
suitable for use at the next facility in the disposition process.

0 The pit disassembly/conversion facility would dissemble, reshape, and convert surplus Pu pits (using a dry chemical process) into an
unclassified metal or oxide form suitable for use at the next facility in the disposition process. In addition, some non-pit Pu material
may also be processed in this facility.
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and the ARIES. These tests and demonstrations would slightly reduce the quantity of RFETS pit and non-pit
materials to be stored at Pantex and SRS, respectively.

The storage and disposition actions proposed for various DOE sites by the Preferred Alternative are summarized
in Table S.2-1.

Table S.2-1. Storage and Disposition Actions Proposed by the Preferred Alternative

Action Hanford NTS INEL Pantex ORR SRS RFETS LANL
Storage
No Action x? xP X? X2
Upgrade X x¢ X©
Phaseout X
Dispositionf

Pit Disassembly/Conversion X
MOX Fuel Fabrication X X X
Pu Conversion X

oo X

Immobilization X

2 Pending subsequent tiered NEPA decisions for disposition of surplus Pu.

b NTS does not currently store either Pu or HEU.

¢ For storage of those pits currently at Pantex and pits from RFETS.

¢ For storage of HEU only.

¢ For storage of only those Pu materials currently at SRS and non-pit Pu materials from RFETS.

f X" denotes potential sites for locating the disposition facilities pending subsequent tiered NEPA decisions. Only one of each
facility is needed for accomplishing the disposition mission.

S.3 DEVELOPMENT OF ALTERNATIVES

The Storage and Disposition PEIS analyzes a number of reasonable alternatives for storage and disposition in
addition to the No Action Alternative. DOE used a screening process along with public input to identify a range
of reasonable alternatives for the storage and disposition of weapons-usable fissile materials. The process was
conducted by a screening committee that consisted of experts from DOE assisted by technical advisors from
DOE’s national laboratories and other support staff. The committee was responsible for identifying the
reasonable alternatives to be evaluated. It compared alternatives against screening criteria, considered input
from the public, and used technical reports and analyses from the national laboratories and industry to develop
a final list of alternatives.

The first step in the screening process was to develop criteria against which to judge potential alternatives. The
criteria were developed for the screening process based on the President’s Nonproliferation and Export Control
Policy of September 1993, the Joint Statement Between the United States and Russia on Nonproliferation of
Weapons of Mass Destruction and the Means of Their Delivery of January 1994, and the analytical framework
established by the National Academy of Sciences in its 1994 report, Management and Disposition of Excess
Weapons Plutonium. The criteria include resistance to theft and diversion; resistance to retrieval and reuse;
impact to environment, safety, and health (ES&H); public and institutional acceptance; timeliness and
technological viability; cost-effectiveness; international cooperation; and additional benefits. The criteria were
discussed at the public scoping workshops, and participants were invited to comment further using
questionnaires. The questionnaires allowed participants to rank criteria based on relative importance, comment
on the appropriateness of the criteria, and suggest new criteria. Details on how the screening process was
developed and applied, and the results obtained from the process, were published in a separate report, the
Summary Report of the Screening Process (DOE/MD-0002, March 1995). Figures S.3—1 and S.3--2 show the
results of the screening process for the long-term storage and the disposition options, respectively, including the
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options that were selected as reasonable alternatives for analysis in the PEIS, the options that were disqualified
and eliminated, and the reasons for disqualification and elimination (given in parentheses). n

STORAGE OPTIONS

0 ACTIO!

=+ Baseline
Reasonable
N 2288778 /77 {7 Reasonable
SK Eliminated (Cost-Effectiveness, ES&H)
/. Disqualified (Higher Safeguard and Security Risks)
2372/FMD
Figure S.3-1. Results of the Screening Process—Long-Term Storage Options.

DEVELOPMENT OF LONG-TERM STORAGE ALTERNATIVES

For storage, DOE began with five potential alternatives (see Figure S.3-1), including the No Action Alternative.
The screening process identified two action alternatives as reasonable: (1) upgrade storage facilities and (2)
consolidate storage at DOE sites. The second alternative was later refined and converted into two alternatives:
consolidate Pu storage at one site (while HEU storage remains at ORR), and collocation of Pu and HEU storage
at one site. [Text deleted.] Subalternatives and options were also added (see discussions in next section). In
addition, the Preferred Alternative for storage (discussed previously) was developed and reflects a combination
of the Upgrade Alternative, sub-options, and the No Action Alternative.

To select candidate sites for long-term storage, DOE used a separate set of siting criteria consistent with those
used in the evaluation of sites for reconfiguration of the Nuclear Weapons Complex in February 1991. The siting
criteria included population; ES&H; socioeconomics; transportation; and site availability and flexibility. The
process resulted in six candidate storage sites: Hanford, NTS, INEL, Pantex, ORR, and SRS.

Development of Long-Term Storage Subalternatives

With the exception of weapons program materials in use, the Storage and Disposition PEIS analyzes the
environmental impacts of reasonable alternatives for long-term storage of all surplus and nonsurplus
weapons-usable fissile material categories (see Figure S.1-1). In DOE’s Stockpile Stewardship and
Management PEIS, a portion of the nonsurplus weapons-usable fissile materials, namely the strategic reserve
materials and the plutonium-242 (Pu-242) materials used for weapons R&D, is analyzed for long-term storage.
The Preferred Alternative in the Stockpile Stewardship and Management PEIS is to move Pu-242 currently
stored at SRS to LANL for long-term storage. The Storage and Disposition PEIS includes a subalternative
analyzing the environmental effects of each long-term storage alternative without the strategic reserve materials
and weapons R&D materials.'? Preparation of these two documents is being closely coordinated to ensure that
all necessary information is available to the decisionmaker. Preferred alternatives are being presented to the
Secretary of Energy on both PEISs for the Secretary’s decisions and the publication of the RODs.

Because of the cleanup agreement for RFETS, the proximity of RFETS to the Denver metropolitan area, and
the fact that three out of the five most vulnerable facilities identified in DOE’s Plutonium Working Group Report
on Environmental, Safety, and Health Vulnerabilities Associated With the Department’s Plutonium Storage
(DOE/EH-0415, November 1994) are located at the site, RFETS is considered as a storage site only under the

1 Following issuance of the screening report, two changes were made during subsequent meetings of the screening committee; that is,
options 16 (glass material oxidation/dissolution system) and R1 (Euratom MOX fuel fabrication/reactor burning) were eliminated.

12 The Storage and Disposition PEIS also analyzes the “umbrella” option, for each storage alternative, of storing strategic reserves and
weapons R&D material together with other nonsurplus material.
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Interfere with its mission 1o stabilize and treat HLW, resulting in delays and cost ion. Note that eliml g this “DWPF Upgrade® variant does not preclude other DWPF-
related variants of the Vitrification and Ceramic Immabilization Alternatives (such as adding an adjunct melter ad)acant to the DWPF or the can-in-canister approach in the
DWPF) It these other varlants do not Introduce Increased radiation or Pu criticality concerns into the DWPF. Can-In-canister at a retrofitted DWPF Ig discussed In Appendix O
and would be examined along with other site-specific alternatives In subsequent NEPA review tiered from the PEIS.

Note: ES&H=Environmentat Safety and Health.

Figure S.3-2. Results of the Screening Process—Surplus Plutonium Disposition Options.

2373/S&D
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No Action Alternative in the Storage and Disposition PEIS. For other long-term storage alternatives, existing
Pu stored at RFETS (approximately 12.9 t [14.2 tons], as stated in DOE’s Openness Initiative of December 7,
1993) would be moved to one or more other Pu storage sites. Therefore, DOE developed a subalternative under
the Upgrade at Multiple Sites Alternative to analyze the storage of all or some Pu from RFETS at each candidate
site. The phaseout of Pu storage at RFETS is also analyzed.

Two otber locations, LANL and LLNL, also store quantities of Pu material. As of September 1994, LLNL stored
0.3t (0.3 tons), and LANL stored 2.7 t (3.0 tons) of Pu. Quantities at LLNL are weapons R&D and operational
feedstock materials not surplus to government needs; consequently, none of the Pu stored at LLNL falls within
the scope of the Storage and Disposition PEIS. Some Pu material at LANL does fall within scope of the Storage
and Disposition PEIS. Approximately 1.5 t (1.7 tons) of Pu material at LANL have been declared surplus to
national security needs. As a result, storage of the current Pu inventory at LANL is analyzed under the No Action
Alternative. Because LANL is not a candidate storage site, environmental impacts associated with a partial
phaseout at LANL and relocation of the surplus Pu material to one or more of the candidate storage sites, is

analyzed.
DEVELOPMENT OF DISPOSITION ALTERNATIVES

For disposition, DOE began with 37 potential alternatives (see Figure S.3-2), including the No Disposition
Action in which the surplus Pu would remain in long-term storage. Using the same general criteria as those for
long-term storage, DOE identified 11 alternatives for surplus Pu disposition, including deep borehole
(immobilization), deep borehole (direct emplacement), vitrification (borosilicate glass immobilization), ceramic
immobilization, electrometallurgical treatment, glass material oxidation/dissolution, Euratom MOX fuel
fabrication/reactor burning, existing LWRs, partially completed LWRs, evolutionary or advanced LWRs, and
CANDU reactors. Upon further study of supply/demand conditions for Euratom MOX fuel and due to lack of
maturity of the technologies for glass material oxidation/dissolution, DOE deleted the glass material
oxidation/dissolution and the Euratom MOX fuel fabrication/reactor burning alternatives. However, MOX fuel
fabrication (but not reactor burning) at European facilities remains a reasonable short-term option for the
Existing LWR Alternative. Therefore, a total of nine reasonable disposition alternatives in addition to the No
Disposition Action and the Preferred Alternative, were selected for analysis in the PEIS. These alternatives were
grouped into three categories: Deep Borehole, Immobilization, and Reactor.

Facilities under each alternative within the Immobilization and Deep Borehole Categories could be designed
such that they could disposition all the surplus Pu over their operating lives. Each disposition alternative under
the Reactor Category would consist of reactors that could use all the MOX fuel produced from surplus Pu.
However, existing surplus Pu comes in various forms, and some of these forms may not be suitable for
conversion to MOX fuel without specialized chemical processing. The Preferred Alternative for disposition of
surplus weapons-usable Pu, discussed previously, involves a combination of disposition alternatives.The
Storage and Disposition PEIS identifies the reasonable long-term storage and disposition alternatives as follows:

Deep Borehole

A borehole extended several kilometers below the water table into ancient,
geologically stable rock formations.
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Storage:

» Storage Alternatives

— Preferred Alternative (Combination)
Upgrade at Multiple Sites Alternative
Consolidation of Pu Alternative
Collocation of Pu and HEU Alternative
No Action Alternative

* Candidate Storage Sites
— Hanford
- NTS
— INEL
— Pantex
- ORR
- SRS

Environmental impacts of each storage alternative and the No Action Alternative are analyzed for each of the
six candidate storage sites, to allow (1) the comparison of impacts by site for each alternative and (2) the
comparison of impacts by alternative for each site. As a result, decisions can be made to select a single storage
alternative for all sites or a combination of different alternatives for different sites.

Disposition:
* Preferred Alternative (Combination)

* Deep Borehole Category
— Direct Disposition Alternative
— Immobilized Disposition Alternative

* Immobilization Category
— Vitrification Alternative
— Ceramic Immobilization Alternative
— Electrometallurgical Treatment Alternative

» Reactor Category

Existing LWR Alternative

Partially Completed LWR Alternative
Evolutionary LWR Alternative
CANDU Reactor Alternative

* No Disposition Action

The Storage and Disposition PEIS analyzes the reasonable alternatives in addition to the No Action Alternative.
For the No Action Alternative, all weapons-usable fissile materials would remain in storage at existing sites
using proven nuclear material safeguards and security procedures. For the No Disposition Action Alternative,
all weapons-usable fissile materials would remain in storage. The conceptual structures for the long-term storage
and disposition alternatives, including the Preferred Alternative (in boldface text and shaded boxes), are
presented in Figures S.3-3 and S.3—4, respectively. A more detailed description of these alternatives follows.

[Text deleted.]



‘280401S 40f aanyvuI)Yy PaLidfasd ayl Sutpnjou] ‘SaayvULIN]Y ISVI0IS WII[-SUOT “€—€'S INS1y

f Weapons-Usable

ion o,

"BAIELLONY PB1IBJBId OIBIIPUI SBXOQ PEPBYS PUB 1Xa) PlOg 810N
"BAIBWIBIY LS00 Byl SE PeABILI0d 81048101} §I PUB UOINPUOD UOREDOII0D NIH B B1ESI0 PINOM JUE|d Z1—A 8U) e Butpises ApEasje euetew NJH eyl Jo edussesd eyl "HHO 1e PBIEPIOSUoD S Nd J) p

‘sue|d Juewdojeasp aus pue sS|3 J10eds-als |enpialpul *elendoidde U pesselppe 6q pinom 86BI0S BIN08S ‘9JES UlRIUIBW O} AJBSSBIBU PAWBSP uoIONASUOD Ayjioe) meu Aug
'18A6MOH ‘abelols 8indes ‘ejes penuiiuod einsue o} suonesado elis Suiobuo jo Led peiepisuUCd €18 JBu 8oyl 1deoXe $198(01d UONINIISUD MEU AUe 8eLepuN 10U PINOM 30Q ‘SABWS]Y UOHOY ON 641 JBpun o

"SHS 0} 1ues sjeuelew yd-uou Pue xejued 0} 1uss sd Yim 1no peseyd eq pINom S133H 18 86eIlS Nd ‘BAIBUIBIY PeLIBjeld 8Ul jO HBd SV ¢
‘pezAjeue oJe sealBwele UONSOdsIP pue e6eiols JOyI0 Yolym ISUlRBE SISEq B SB B18Y PAPN|OUl St BAIBUISHY UOHOY ON 8y} ‘N3H 10 Nd JeLNe 10js Alluaind ou Se0p SIN YBnoyly g

S)AjjIO®. ue
HHO xslued 13NI SIN plojueH (s)Aupoed NIH P -
Nd MaN 19n1}SU0)

(s)Aupoe4
N3H Bunsixg
Mpopwshupoed | L agyng

Nnd MaN onasuo)

HHO < N3H ? nd

<+ Jo uoyes0)jo

(s)Aupioey
N3H Bunsix3
urejurep/Ayjioe
Nd MaN 1on5suon)

(s)Aunoe Bunsix3

urejuieiy Jo AJipo S N3IH Lo o
(s)Aunoe Bunsixg ~'fig Jo UOEPYOSLIOD
Ajipo pue maN 3 S e

prulsuog 1o ey |4 nd

MaN JonIIsuo)

nN3H sans
@ opesbdpy
ngd e
N3H
xejued nd

aAlewlR)|Y abeiolg

Fissile Materials Final PEIS

Storage and Disposit

S-16



Summary

‘uontsodsi(q 40f aanusag)y pasiafalq ayy Suipnjouy ‘saayvuiay)y uomnsodsyqy wniuomig snyding  p—¢°'S 24nd1y

ass/esce

Aypoe 4 ubisi04 wy
uoneoduqe |snd XOW

pSHMT pajejdwo)
Afenred

symMm1 Meuonnjong | —

uomsodsig pazijiqowiw)

uonisodsiq 10auQ

abeioig
wua] -buo

'QAIBLLIBY|Y PB1IBJBId B1BJIPUI SBX0q PEPRYS PUB X&) Plog ‘8loN

‘uoljen|eae siyj jo Ued Jou s weiboid |en4 jueds ueipeue) ey| s
‘sejgls pelun
ey} pue ‘epeue) ‘eissny Suowe pejerobsu s s10088) NQNYD esn 0} Jusesibe jes8eplnw

© JUSAB By Ur peureies s) $J0joea) NANVYD Bunisixe o esn ‘salewally peLIgjeld eyl J8pun
‘uoISstw uolsodsip ng snidins ey Joj e1edwod piNod pue sy Bultsixa

peJepisuod eq pinom Asy) ‘seied 1eyio Aq peie|dwod eq o} 8iem SHAN pelsidwod Aleied | p
‘uotiejuswejdwi 10j PaJOOIBS S $10088. Ul LOIISOdSIP Ji ‘sels 30Q Inoj JO BUO Je LolieoLqe)

190} XOW 8p1A0.d 0l St SABWBYY PLIBBId ‘NS E1216WWOT 10 FOQ © JBYNS Joj pazAleuy ,
‘Siad Syl Ui pezAteue Jou §I

1oy Aoijod eisem seejony ey o) luensind ‘Kioysodes 0160j0ab e jo uoneledo pue uolINISUC) q
'4joq Jou Jnq ‘aAljeu.el|Y PalejBid 8yl Jeapun nd

snidins §o uoneZIGoWIWI I0) PelUBWRdW 8Q PINCM UONEZIIGOLIL JILUBIBD 1O UOHBIYLYA JOUNT o

:oau< s

Ly Ry

uoljeunsag

aAlBWILBYY uonisodsiqg

onisodsicj oN ::

KioBajen uolyisodsiqg

S-17



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

S4 DESCRIPTION OF ALTERNATIVES

S4.1 LONG-TERM STORAGE ALTERNATIVES AND RELATED ACTIVITIES
No Action

[Text deleted.]

Under the No Action Alternative, all weapons-usable fissile materials would remain at existing storage sites.
Maintenance at existing storage facilities would be done as required to ensure safe operation for the balance of
the facility’s useful life. Sites covered under the No Action Alternative include Hanford, INEL, Pantex, ORR,
SRS, RFETS, and LANL. Although there are no weapons-usable fissile materials within the scope of the PEIS
stored currently at NTS, it is also analyzed under No Action to provide an environmental basis against which
impacts of the storage and disposition alternatives are analyzed. The Preferred Alternative for storage calls for
No Action at Hanford, INEL, and LANL pending disposition.

Preferred Alternative
The Preferred Alternative for storage is described in Section S.2.

Upgrade at Multiple Sites

Under this alternative for storage, DOE would either modify certain existing facilities or build new facilities,
depending on the site’s requirements to meet standards for nuclear material storage facilities, and would utilize
existing site infrastructure to the extent possible. These modified or new facilities would be designed to operate
for up to 50 years. Pu materials currently stored at Hanford, INEL, Pantex, and SRS would remain at those four
sites, and HEU would remain at ORR. This alternative does not apply to NTS because NTS does not currently
store weapons-usable fissile materials that are within the scope of the PEIS.

A subalternative of relocating portions of the Pu inventory from RFETS and LANL (for a total of 14.4 t
[15.9 tons] according to DOE’s Openness Initiatives of December 7, 1993, and February 6, 1996, respectively)
to one or more of the four existing Pu storage sites is analyzed. Storage without strategic reserve and weapons
R&D materials is also included as a subalternative.

Within some of the five candidate storage sites under this alternative, there are one or more storage options. A
summary of these options is presented in Table S.4.1-1.

Table S.4.1-1. Long-Term Storage Options for the Upgrade at Multiple Sites Alternative®

Candidate Site Storage Option
Hanford Modify Existing Fuels and Materials Examination Facility for Pu Storage, or
Construct New 200 West Area Facility for Pu Storage

INEL Modify Existing and Construct New Argonne National Laboratory-West
Facilities for Continued Pu Storage

Pantex (Preferred Alternative) Modify Existing Zone 12 South Facilities for Continued Pu Storage

ORR (Preferred Alternative) Modify Existing Y-12 Plant Facilities for Continued HEU Storage

SRS (Preferred Alternative) Modify New Actinide Packaging and Storage Facility for Continued Pu
Storage

& Proposed storage facility locations were primarily based on optimal use of existing facilities, and are in accordance with current site
development and utilization plans and proposals.
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Consolidation of Plutonium

Under this alternative, Pu materials at existing sites would be removed, and the entire DOE inventory of Pu
would be consolidated at one site, while the HEU inventory would remain at ORR. Again, the four sites with
existing Pu storage are candidate sites for Pu consolidation. In addition, NTS and ORR are candidate sites for
this alternative. Consolidation of Pu at ORR would result in a situation in which inventories of Pu and HEU are
collocated at one site; this alternative is therefore analyzed as the Collocation Alternative at ORR.

A subalternative to account for the separate storage without strategic reserve and weapons R&D materials is
also included. Storage options for the six candidate sites under this alternative are presented in Table S.4.1-2.

Table S.4.1-2. Long-Term Storage Options for the Consolidation of Plutonium Alternative

Candidate Site® Storage Option
Hanford Construct New Pu Storage Facility Adjacent to 200 East Area
NTS Modify Existing Tunnel Drifts and Construct New Material Handling Building at the
P-Tunnel, or
Construct New Pu Storage Facility in Area 6
INEL Construct New Pu Storage Facility Adjacent to the Idaho Chemical Processing Plant
Pantex Construct New and Modify Existing Zone 12 South Facilities, or
Construct New Pu Storage Facility in Zone 12 South
SRS Construct New Pu Storage Facility Adjacent to Z Area

3 Consolidation of Pu at ORR results in a collocation condition with HEU. See ORR Collocation Alternative in Table S.4.1-3.

Collocation of Plutonium and Highly Enriched Uranium

Under the Collocation Alternative, the entire DOE inventory of Pu would be consolidated and collocated at the
same site as the HEU inventory. The six candidate sites are Hanford, NTS, INEL, Pantex, ORR, and SRS.

A subalternative for the separate storage without strategic reserve and weapons R&D materials is also included.
Storage options for the six candidate sites under this alternative are presented in Table S.4.1-3.

Table S.4.1-3. Long-Term Storage Options for the Collocation of Plutonium and Highly Enriched

Uranium Alternative
Candidate Site Storage Option
Hanford Construct New Pu and HEU Storage Facilities Adjacent to 200 East Area
NTS Modify Existing Tunnel Drifts and Construct New Material Handling Building

at the P-Tunnel, or
Construct New Pu and HEU Storage Facilities in Area 6

INEL Construct New Pu and HEU Storage Facilities Adjacent to the Idaho Chemical
Processing Plant

Pantex Construct New Pu and HEU Storage Facilities in Zone 12 South

ORR Construct New Pu Storage Facility Northwest of Oak Ridge National Laboratory and

Maintain Existing (No Action) HEU Storage Facilities at Y-12 Plant, or
Construct New Pu Storage Facility Northwest of Oak Ridge National Laboratory and
Modify Existing HEU Storage Facilities at Y-12 Plant, or
Construct New Pu and HEU Storage Facilities Northwest of Oak Ridge National
Laboratory

SRS Construct New Pu and HEU Storage Facilities Adjacent to Z Area
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S.4.2 PLUTONIUM DISPOSITION ALTERNATIVES AND RELATED ACTIVITIES

[Text deleted.] The disposition technologies analyzed in the PEIS are those that would convert surplus Pu into
a form that meets the Spent Fuel Standard. For the purpose of environmental impact analyses for the various
disposition alternatives, both generic and specific sites are used to provide perspective on these alternatives.
Under each alternative, there are various ways to implement the alternative. These “‘variants” (such as the can-
in-canister'?) are shown in Table S.4.2-1 to provide a range of available options for consideration.

The first step in Pu disposition is to remove the surplus Pu from storage, then process this material in a pit
disassembly/conversion facility (for pits, a component of nuclear weapons) or in a Pu conversion facility (for
non-pit materials). The processing would convert the Pu material into a form suitable for each of the disposition
alternatives described in the following sections. The pit disassembly/conversion facility and the Pu conversion
facility are assumed to be built at a DOE site. Therefore, the six candidate sites for long-term storage were used
to evaluate the potential environmental impacts of constructing and operating these facilities.

No Disposition Action

A “No Pu Disposition” action means disposition would not occur, and surplus Pu-bearing weapon components
(pits) and other forms, such as metal and oxide, would remain in storage in accordance with decisions on the
long-term storage of weapons-usable fissile materials.

Preferred Alternative
The Preferred Alternative for disposition is described in Section S.2.

Deep Borehole Category

Under this category, surplus weapons-usable Pu would be disposed of in deep boreholes that are drilled at least
4 kilometers (km) (2.5 miles [mi]) into ancient, geologically stable rock formations beneath the water table. The
deep borehole provides a geologic barrier against potential proliferation. A generic site is used for the
construction and operation of a borehole complex where the surplus Pu would be prepared for emplacement in
the borehole. This complex would consist of five major facilities: processing; drilling; emplacing/sealing; waste
management; and support (security, maintenance, and utilities).

Direct Disposition

Under the Direct Disposition Alternative, surplus Pu would be removed from storage, processed as necessary,
converted to a form suitable for emplacement, packaged, and placed in a deep borehole. The deep borehole
would be sealed to isolate the Pu from the accessible environment. Long-term performance of the deep borehole
would depend on the stability of the geologic system. A generic site is used for the borehole complex to analyze
the environmental impact of this alternative.

Immobilized Disposition

Under the Immobilized Disposition Alternative, the surplus Pu would be removed from storage, processed, and
converted to a suitable form for shipment to a ceramic immobilization facility. The output of this facility would
be spherical ceramic pellets containing Pu, facilitating handling during transportation and emplacement. The
ceramic pellets (about 2.54 centimeters [cm] [1 inch {in}] in diameter and containing 1 percent Pu by weight)
would then be placed in drums and shipped to the borehole complex. At the deep borehole site, the ceramic

13 In the can-in-canister variant, cans of Pu glass or Pu ceramic would be placed in a DWPF canister or a DWPF type canister. This
canister would then be filled with borosilicate glass containing HLW. This variant is described in Appendix O of the Final PEIS.
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Table S.4.2—-1. Description of Variants Under Plutonium Disposition Alternatives

Alternatives Analyzed Possible Variants
* Deep Borehole Direct » Arrangement of Pu in different types of emplacement canisters.
Disposition

* Deep Borehole Immobilized  * Emplacement of pellet-grout mix.
Disposition * Pumped emplacement of pellet-grout mix.
* Pu concentration loading, size and shape of ceramic pellets.

» New Vitrification Facilities * Collocated pit disassembly/conversion, Pu conversion, and immobilization

facilities.

« Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

¢ An adjunct melter adjacent to the DWPF at SRS, in which borosilicate glass frit with
Pu (without highly radioactive radionuclides) is added to borosilicate glass
containing HLW from the DWPE.

* A can-in-canister approach at SRS in which cans of Pu glass (without highly
radioactive radionuclides) arc placed in DWPF canisters which are then filled with
borosilicate glass containing HLW in the DWPF (See Appendix O of the Final

PEIS).
* A can-in-canister approach similar to above but using new facilities at sites other
than SRS.
* New Ceramic Immobilization * Collocated pit disassembly/Pu conversion, and immobilization facilities.
Facilities * Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

* A can-in-canister approach at SRS in which the Pu is immobilized without highly
radioactive radionuclides in a ceramic matrix and then placed in the DWPF canisters
that are then filled with borosilicate glass containing HLW (See Appendix O of the
Final PEIS).

* A can-in-canister approach similar to above but using new facilities at sites other
than SRS.

« Electrometallurgical Treatment * Immobilize Pu into metal ingot form.
(glass-bonded zeolite form) * Locate at DOE sites other than ANL-W at INEL.

* Existing LWR With New MOX e Pressurized or Boiling Water Reactors.
Facilities * Different numbers of reactors.
* European MOX fuel fabrication.
* Modification/completion of existing facilities for MOX fabrication.
« Collocated pit disassembly/conversion, Pu conversion, and MOX facilities.
+ Reactors with different core management schemes (Pu loadings, refueling intervals).
* Partially Completed LWR With « Same as for existing LWR (except that MOX fuel would not be fabricated in Europe).
New MOX Facilities

* New Evolutionary LWR With « Same as for partially completed LWR.

New MOX Facilities
* Existing CANDU Reactor With « Different numbers of reactors.
New MOX Facilities * Modification/completion of existing facilities for MOX fabrication.

* Collocated pit disassembly/conversion, Pu conversion, and MOX facilities.
* Reactors with different core management schemes (Pu loadings, refueling intervals).
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pellets would be mixed with ceramic pellets containing no Pu and fixed with grout during emplacement. The
deep borehole would be sealed to isolate the Pu from the accessible environment. Long-term performance of the
deep borehole would depend on the stability of the geologic system.

Although a generic site is used for the borehole complex in this alternative, the ceramic immobilization facility
is assumed to be built at a DOE site. Therefore, the six candidate sites for long-term storage were used to
evaluate the environmental impact of the facility.

Immobilization Category

Under this category of alternatives, surplus Pu would be immobilized to create a chemically stable form for
disposal in a geologic repository pursuant to the Nuclear Waste Policy Act (NWPA).'* The Pu material may be
mixed with HLW or other radioactive isotopes and immobilized to create a radiation field that could serve as a
proliferation deterrent, along with safeguards and security comparable to those of commercial spent nuclear
fuel, thereby achieving the Spent Fuel Standard. All immobilized Pu would be encased in stainless steel
canisters and would remain in onsite vault-type storage until a separate geologic repository pursuant to the
NWPA is operational.

Vitrification

Under the Vitrification Alternative, surplus Pu would be removed from storage, processed, packaged, and
transported to the vitrification facility. In this facility, the Pu would be mixed with glass frit and the highly
radioactive isotope cesium-137 (Cs-137) or HLW to produce borosilicate glass logs (a slightly different process,
using HLW, would be used for the can-in-canister variant discussed in Appendix O of the Final PEIS). The
Cs-137 isotope could come from the cesium chloride (CsCl) capsules currently stored at Hanford or from
existing HLW if the site selected for vitrification already manages HLW. Each glass log produced from the
vitrification facility would contain about 84 kilograms (kg) (185 pounds [Ib]) of Pu.

The vitrification facility is assumed to be built at a DOE site. Therefore, the six candidate sites for long-term
storage were used to evaluate the environmental impact of this alternative.

Ceramic Immobilization

Under the Ceramic Immobilization Alternative, surplus Pu would be removed from storage, processed,
packaged, and transported to a ceramic immobilization facility. In this facility, the Pu would be mixed with
nonradioactive ceramic materials and Cs-137 or HLW to produce ceramic disks (a slightly different process,
using HLW, would be used for the can-in-canister variant). Each disk would be approximately 30 cm (12 in) in
diameter and 10 cm (4 in) thick, and would contain approximately 4 kg (9 1b) of Pu. The Cs-137 or HLW would
be provided as previously described.

The ceramic immobilization facility is assumed to be built at a DOE site. Therefore, the six candidate sites for
long-term storage were used to evaluate the environmental impact of this alternative.

Electrometallurgical Treatment

Under the Electrometallurgical Treatment Alternative, surplus Pu would be removed from storage, processed,
packaged, and transported to new or modified facilities for electrometallurgical treatment. This process could
immobilize surplus fissile materials into a glass-bonded zeolite (GBZ) form. With the GBZ material, the Pu is
in the form of a stable, leach-resistant mineral that is incorporated in durable glass materials.!?

14 Also referred in the PEIS as a geologic, permanent, or HLW repository.
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[Text deleted.]
Reactor Category

The reactor alternatives considered in the Storage and Disposition PEIS would utilize surplus Pu in MOX fuel
for use in non-defense reactors. The irradiated MOX fuel would meet the Spent Fuel Standard to reduce the
proliferation risks of the Pu material, and the reactors would also generate revenues through the sale of
electricity. MOX fuel would be used in a once-through fuel cycle, with no reprocessing or subsequent reuse of
spent fuel. The spent nuclear fuel generated by the reactors would then be sent to a geologic repository pursuant
to the NWPA.

Because the United States does not have a MOX fuel fabrication facility or capability, a dedicated facility would
likely have to be constructed or modified at a U.S. Government or existing commercial fuel fabricator’s site.
The surplus Pu from storage would be processed, converted to PuO,, and transferred to the MOX fuel
fabrication facility. In this facility, PuO, and UO, (from existing domestic sources) would be blended and
fabricated into MOX pellets, loaded into fuel rods, and assembled into fuel bundles suitable for use in the reactor
alternatives under consideration. The PEIS evaluates the potential environmental impacts of the MOX fuel
fabrication facility at the six DOE sites and at a generic commercial site. MOX fuel fabrication at existing
European facilities would be a viable option in the near-term to meet the initial fuel needs of the Existing LWR
Alternative, pending availability of a domestic MOX fuel fabrication facility.l6

Existing Light Water Reactor

Under the Existing LWR Alternative, the MOX fuel containing surplus Pu would be fabricated and transported
to existing commercial LWRs in the United States, where the MOX fuel would be used instead of conventional
UO, fuel. The LWRs employed for domestic electric power generation are pressurized water reactors (PWRs)
and boiling water reactors (BWRs). Both types of reactors use the heat produced from nuclear fission reactions
to generate steam that drives the turbines and generates electricity. The Storage and Disposition PEIS assumes
a throughput of 3 to 5 t/year (yr) (3.3 to 5.5 tons/yr) for disposition of surplus Pu; three to five LWRs would be
used. A sample of operating reactors (eight PWRs and four BWRs built after 1975) was compiled to obtain
generic operating characteristics for environmiental analysis of this alternative.

It is possible that an existing LWR can be configured to produce tritium, consume Pu as fuel, and generate
revenue through the production of electricity. This configuration is called a multipurpose reactor. Environmental
analysis of the multipurpose reactor is included in Chapter 4 of the Final Programmatic Environmental Impact
Statement for Tritium Supply and Recycling (TSR PEIS) (DOE/EIS-0161, October 1995). In the TSR PEIS
ROD (December 1995), the multipurpose reactor was preserved as an option for future consideration.
Information on the Fast Flux Test Facility (FFTF) at Hanford and the costs and benefits of the multipurpose
reactor is presented in Appendix N of the Final PEIS.

Partially Completed Light Water Reactor

Under the Partially Completed LWR Alternative, commercial LWRs on which construction has been halted
would be completed. The completed reactors would use MOX fuel containing surplus Pu. The characteristics of

15 The Department has recently issued a FONSI (61 FR 25647) and decision to proceed with the limited demonstration of the
electrometallurgical treatment process at Argonne National Laboratory-West (ANL-W) at INEL for processing up to 125 spent fuel
assemblies from the Experimental Breeder Reactor 11 (100 driver and 25 blanket assemblies). Although this alternative could be
conducted at other DOE sites, ANL-W is described in the PEIS as the representative site for analysis. The National Research Council
prepared a report called An Evaluation of the Electrometallurgical Approach for Treatment of Excess Weapons Plutonium (National
Academy Press, Washington, DC, 1996). The results of this evaluation will be considered in DOE’s decision-making process for Pu
disposition.

16 European MOX fuel fabrication would only be available in the near-term, and is not a part of the Preferred Alternative.
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these LWRs would be essentially the same as those of the existing LWRs discussed in the Existing LWR
Alternative. The Bellefonte Nuclear Plant located along the west bank of the Tennessee River in Alabama is used
as a representative site for the environmental analysis of this alternative. Two reactor units (such as those at the
Bellefonte Nuclear Plant) would be needed to implement this alternative.

Evolutionary Light Water Reactor

The evolutionary LWRs are improved versions of existing commercial LWRs. Two design approaches are
considered in the Storage and Disposition PEIS. The first is a large PWR or BWR similar to the size of the
existing PWR and BWR. The second is a small PWR approximately one-half the size of the large PWR. Two
large or four small evolutionary LWRs would be needed to implement this alternative.

Under each design approach for this alternative, evolutionary LWRs would be built at a DOE site. Therefore,
the six candidate sites for long-term storage were used to evaluate the environmental impact of this alternative.

Canadian Deuterium Uranium Reactor

Under the CANDU Reactor Alternative, the MOX fuel containing surplus Pu would be fabricated in a U.S.
facility, then transported for use in a commercial heavy water reactor in Canada. The Ontario Hydro Nuclear
Bruce-A Generating Station identified by the Canadians is used as a representative site for evaluation of this
alternative. This station is located on Lake Huron about 300 km (186 mi) northeast of Detroit, Michigan.
Environmental analysis of domestic activities up to the U.S./Canadian border is presented in the PEIS. The use
of CANDU reactors would be subject to the policies, regulations, and approval of the Federal and Provincial
Canadian Governments. Pursuant to Section 123 of the Atomic Energy Act, any export of MOX fuel from the
United States to Canada must be made under an agreement for cooperation between the two countries. Spent
fuel generated by a CANDU reactor would be accommodated within the Canadian spent fuel program.

8.5 APPROACH TO ENVIRONMENTAL IMPACT ANALYSIS

The environmental impact assessment addresses the full range of natural and human resource, and issue areas
pertinent to the sites considered for the long-term storage and disposition alternatives. The resource/issue areas
are land resources, site infrastructure, air quality and noise, water resources, geology and soils, biological
resources, cultural and paleontological resources, socioeconomics, public and occupational health and safety,
waste management, intersite transportation, and environmental justice.

A region of influence (ROI) for each resource/issue area is identified and analyzed for each candidate site for
long-term storage and each analysis site for disposition. Land resources address land use; land-use compatibility
with existing land-use plans, controls, and policies; and the potential for visual resource impacts. Site
infrastructure impacts are assessed by comparing the electrical power, fuel, and transportation network
requirements against the existing capacities at each candidate site. Air quality and noise impacts focus on air
pollutants and noise emissions and their compliance with the National Ambient Air Quality Standards, State air
quality standards, and local government standards for noise.

For water resources, the water consumption requirements of each alternative were compared to the availability
of surface and groundwater sources at each site, the potential effects of wastewater discharges on surface and
groundwater quality are evaluated, and the site’s location relative to floodplains assessed. Similarly, geology and
soils are evaluated in terms of site suitability and soil erosion potential. Biological resources are evaluated in
terms of the potential for impacts to terrestrial and aquatic resources, wetlands, and threatened and endangered
species. Cultural and paleontological resources addresses the potential for disturbance to prehistoric, historic,
Native American, and paleontological resources. The employment and income effects of new job creation and
the attendant demands on community services and local transportation are analyzed for socioeconomics.
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Both the public and onsite worker exposure to ionizing radiation and hazardous chemicals and the resultant
increase in cancer fatality risk to public and occupational health and safety are assessed for normal operations
and accident conditions. The analysis of radiation impacts includes consideration of National Emission
Standards for Hazardous Air Pollutants (NESHAPs). The widely used algorithms for estimating the risk of latent
cancers from radiation are based on high dose rates, and impacts are then extrapolated to low rates by presumed
linear response models. These models are known to overestimate the risk for low dose rates. For the purposes
of presentation in the PEIS, the impacts calculated from the linear model are treated as an upper bound case,
consistent with the widely used methodologies for quantifying radiogenic health impacts. This does not imply
that health effects are expected. Moreover, in cases where the upper bound estimates predict a number of latent
cancer deaths that is greater that 1, this does not imply that the latent cancer death(s) are identifiable to any
individual.

The additional wastes generated by each alternative are compared to existing and planned treatment, storage,
and disposal capacities for potential impacts to waste management. Waste management assumptions are based
on current site practices and are contingent upon decisions to be made following completion of the Final Waste
Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and Disposal
of Radioactive and Hazardous Waste (DOE/EIS-0200).

The increased number of potential fatalities from truck accidents during the transportation of weapons-usable
fissile materials among the various DOE sites and proposed facilities is evaluated for intersite transportation.
Environmental justice addresses the potential for disproportionately high and adverse impacts to minority and
low-income populations within 80 km (50 mi) of the sites.

The Storage and Disposition PEIS analyzes six candidate sites for the long-term storage of weapons-usable
fissile materials. These sites are Hanford, NTS, INEL, Pantex, ORR, and SRS. These same sites were also used
to evaluate the construction and operation of various facilities required for the disposition alternatives. These
facilities include the pit disassembly/conversion and the Pu conversion facilities common to all disposition
alternatives, the MOX fuel fabrication facility common to all reactor alternatives, the ceramic immobilization
facility for the deep borehole alternative, the glass vitrification and ceramic immobilization facilities, and the
Evolutionary LWR Alternative.

Other sites analyzed for Pu disposition are the ANL-W site at INEL for the Electrometallurgical Treatment
Alternative and the Bellefonte Nuclear Plant for the Partially Completed LWR Alternative. These sites are used
for analysis only and do not represent a DOE proposal or preference. Alternative sites may be analyzed in
subsequent NEPA documents. A generic borehole site is evaluated for the alternatives in the Deep Borehole
Category.l7 The Existing LWR Alternative analysis uses generic operating characteristics developed from
12 operating LWRs within the United States, and impacts are assessed using a generic site that was developed
based on a composite of existing sites.

S.6 PREFERRED ALTERNATIVE SUMMARY OF IMPACTS

This section summarizes the maximum site impacts that would result at Hanford, INEL, Pantex, and SRS from
combining the Preferred Alternative for storage with the Preferred Alternative for disposition at each of these
sites. The Preferred Alternative identifies these sites as possible locations for all or some Pu disposition
activities. The siting, construction, and operation of disposition facilities and variants would be covered in future
tiered NEPA analyses. To the extent practical, DOE would use modified existing buildings and facilities for
portions of the disposition activities. The use of existing buildings would reduce the environmental impacts and
resource usages identified in this section.

171f either Borchole Alternative were selected, DOE would prepare a siting study and tiered NEPA documentation to identify and assess
impacts of potential alternative borehole sites. DOE would analyze and compare existing and new buildings and facilities for the
technologies chosen as part of the Preferred Alternative in subsequent, tiered NEPA review.
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The preferred strategy for disposition is a combination of alternatives which includes operating existing reactors
with MOX fuel and immobilization of some of the surplus Pu. The impacts from the operation of most of the
existing domestic LWRs would not affect DOE sites. For purposes of analysis, approximately 70 percent of the
surplus Pu, which is high purity material, could be readily converted into MOX fuel for use in nuclear reactors.
The Preferred Alternative is to use existing reactors. DOE would retain using CANDU reactors in the event of
a multilateral agreement among Russia, Canada, and the United States. For purposes of analysis, approximately
30 percent (low purity Pu) would be immobilized in glass or ceramic forms although much of it could be purified
with chemical processing and used as MOX fuel in reactors. Disposition by use in reactors would require the
construction of a MOX fuel fabrication facility and a pit disassembly/conversion facility at DOE sites.
Disposition by immobilization would require the construction of a Pu conversion facility and an immobilization
facility (either ceramic immobilization or vitrification) at a DOE site. Four DOE sites (Hanford, INEL, Pantex,
and SRS) would be potential locations for MOX fuel fabrication and pit disassembly/conversion facilities, and
two sites (Hanford and SRS) for the Pu conversion and immobilization facilities.

The following sections describe the total life cycle impacts that would result from the implementation of the
Preferred Alternative at the DOE sites identified for potential placement of the disposition facilities. The
analysis conservatively assumed a maximum impact scenario where two or four new disposition facilities could
be built at the same DOE site. For immobilization, the analysis conservatively uses impacts from the ceramic
immobilization facility since they are generally larger than the impacts from the vitrification facility. If existing
facilities (such as the DWPF at SRS and the FMEF at Hanford) were used for some of the disposition activities,
the impacts would be reduced.

Land Resources

Collocating disposition facilities at Hanford, INEL, Pantex, or SRS would likely minimize land-use impacts due
to the sharing of land resources. In addition, optimal use of existing buildings and facilities would occur where
possible. All four sites would have adequate land area to accommodate the facilities. Most disposition facilities
would be separated from the site boundary by a 1.6-km (1-mi) buffer zone. For all four DOE sites, construction
and operation would not affect other onsite or offsite land uses. No prime farmlands exist onsite. Construction
and operation would be compatible with site, State, and local land-use plans, policies, and controls. This section
describes the impacts to land resources from constructing and operating the Preferred Alternative storage and
disposition facilities for each site.

Hanford Site. Plutonium materials would continue to be stored at the Plutonium Finishing Plant (PFP) in the
200 West Area, pending decisions on their disposition. The potential pit disassembly/conversion, Pu conversion,
ceramic immobilization, and MOX facilities would be located on vacant land in the 200 Area adjacent to
200 East. The total area disturbed during construction would be approximately 191 hectares (ha) (472 acres);
operation would require approximately 133 ha (329 acres). Construction and operation of the facilities would
conform to existing and future land use plans as described in the current Hanford Site Development Plan and
ongoing discussions in the comprehensive land-use planning process.

Construction and operation of these facilities would also be consistent with the industrialized landscape
character of the 200 Area and with the current Visual Resource Management (VRM) Class 5 designation. The
ceramic immobilization facility or MOX facility could have stack plumes that could be visible from public
viewpoints with high sensitivity levels, including State Highways 24 and 240 and the city of Richland; however,
the proposal would be compatible with the existing industrial character of the Hanford area. :

Idaho National Engineering Laboratory. Plutonium materials would continue to be stored at the Idaho
Chemical Processing Plant (ICPP) and at ANL-W in the Zero Power Physics Reactor (ZPPR) and Fuel
Manufacturing Facility (FMF) vaults, pending decisions on their disposition. The potential pit
disassembly/conversion and MOX facilities would be located on undeveloped land within or near the ICPP
security area. The total area disturbed during construction would be approximately 135 ha (334 acres);
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operation would require approximately 93 ha (230 acres). Construction and operation would be consistent with
the Idaho National Engineering Laboratory Site Development Plan, which designates the ICPP as situated
within the Central Core Area/Prime Development Zone at INEL.

Construction and operation of these facilities would also be consistent with the industrialized landscape
character of the ICPP and with the current VRM Class 5 designation. The MOX facility may have stack plumes
that could be visible from off-site public viewpoints; however, the proposal would be compatible with the
existing industrial character of the area.

Pantex Plant. Buildings 12-66 and 12-82 in Zone |12 South would be modified to accommodate the long-term
storage of Pantex pits and RFETS pits under the Preferred Alternative. Construction and operation would
require less than 1 ha (2.5 acres) and conform with the current Pantex Site Development Plan, which includes
as part of its master plan the Fissile Material Storage Facility in Zone 12. Zone 12 is also the potential location
for the pit disassembly/conversion facility. Construction and operation would require less than 14 ha (35 acres)
and conform with the Pantex Site Development Plan, which designates Zone 12 for weapon
assembly/disassembly. The total area disturbed during construction would be approximately 135 ha (334 acres);
operation would require approximately 93 ha (230 acres). When completed, the potential MOX fuel fabrication
facility would be located on previously undeveloped land in Zone 11, which is currently designated for applied
technology. However, Pantex could revise the site development plan to accommodate the potential MOX
facility.

The existing Zone 12 VRM Class 5 designation would not change due to the Preferred Alternative. The MOX
facility in Zone 11 may have stack plumes that could be visible from off-site viewpoints; however, the proposal
would be compatible with the existing site industrial character of the area.

Savannah River Site. The APSF in F-Area would be modified to accommodate the long-term storage of SRS
non-pit Pu material and RFETS non-pit Pu material for the Preferred Alternative. Approximately 191 ha
(472 acres) of vacant land in the F-Area would be disturbed during construction of the pit
disassembly/conversion, Pu conversion, MOX fuel fabrication, and ceramic immobilization facilities. The
completed facilities would occupy approximately 133 ha (329 acres). Construction and operation would
conform with existing and future land use as designated by the current Savannah River Site Development Plan.
According to the Plan, current F-Area land use is designated industrial operations, while the future land-use
category is primary industrial mission. Although the proposal would convert undeveloped land, forested land,
and a very small portion of National Environmental Research Park lands, the action would conform with site
land-use plans.

Construction and operation of the upgrade storage, pit disassembly/conversion, Pu conversion, and ceramic
immobilization facilities would be consistent with the industrial landscape character and current VRM Class 5
designation of the F-Area. Construction and operation of the MOX facility would change the current VRM Class
4 designation of the proposed site north of the P-Reactor Area to Class 5. The ceramic immobilization and MOX
facilities may have stack plumes; however, because of hilly terrain, visual effects to public access roads with
high sensitivity levels would not be apparent.

Site Infrastructure

The resource requirements for the construction of the proposed facilities are not expected to exceed site
capabilities for any of the sites evaluated. At Hanford, the planned facilities use natural gas as the primary utility
fuel, and the total requirement for natural gas (13,609,000 cubic meters [m>3]/yr
[17,800,000 cubic yds {yd3 }yr]) would be larger than currently available. Since INEL and SRS use fuel oil as
the primary utility fuel, use of natural gas in lieu of fuel oil would require additional infrastructure. Final designs
for facilities under the Preferred Alternative at INEL and SRS would be adapted to use fuel oil. At SRS the oil
requirement would exceed the site availability by 277,750 liters (1)/yr (73,370 gallons [gal}/yr). Additional oil

S-27



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

and natural gas requirements could be met by increasing procurement at all sites. Locating the Preferred
Alternative disposition actions at any of the analyzed sites would require the construction of additional onsite
roads and rail spurs.

Air Quality and Noise

Construction and operation of the proposed facilities under the Preferred Alternative would generate criteria and
toxic/hazardous air pollutants. To evaluate air quality impacts at Hanford, INEL, Pantex, and SRS, potential
concentrations from the facilities have been compared to Federal and State guidelines.

Concentrations of particulate matter less than or equal to 10 microns in diameter (PM;) and total suspended
particulates (TSP) are expected to increase during construction of the facilities. Simultanecus construction of
the facilities could result in elevated levels of these pollutants. However, appropriate control measures would
be implemented to maintain fugitive emissions within applicable Federal and State ambient air quality standards
during construction.

The Prevention of Significant Deterioration (PSD) regulations, which are designed to protect ambient air quality
in attainment areas, apply to new sources and major modifications to existing sources. Based on estimated
emission rates, PSD permits may be required at all of the sites under consideration for the Preferred Alternative
facilities. PSD permits may require inclusion of “offsets” (reductions of existing emissions) for any additional
Or new emission source.

Noise sources associated with the Preferred Alternative facilities may include construction equipment, increased
traffic, ventilation equipment, cooling systems, and emergency diesel generators. The contribution to offsite
noise levels would continue to be small at all of the sites because the facilities associated with the Preferred
Alternative would be a sufficient distance away from the site boundary and sensitive receptors. Due to the large
size of the sites, noise emissions from construction and operation activities would not be expected to cause
annoyance to the public.

Water Resources

The construction and operation of the proposed facilities under the Preferred Alternative at Hanford, INEL,
Pantex, and SRS would affect water resources. All facilities would be constructed outside of the 100-year,
500-year, and probable maximum flood; although the 500-year floodplain is not completely mapped at SRS, the
facilities would likely be located outside the 500-year floodplain. Flooding from dam failures and flooding from
a landslide resulting in river blockage would only be potentially possible at Hanford or INEL, but are not
expected to occur. Wastewater discharges at all sites are expected to continue to meet National Pollutant
Discharge Elimination System (NPDES) limits and reporting requirements at all sites.

Hanford Site. Surface water obtained from the Columbia River would be used as the water source for operation
of the proposed facilities. The total water requirement for the Preferred Alternative at Hanford would be less
than I percent of the Columbia River’s average annual flow (3,360 m>/s (118,700 ft3is]). The withdrawals are
negligible in comparison with the average flow of the river and would not noticeably affect the local or regional
water supply.

The wastewater discharge would account for a 98-percent increase over the No Action Alternative projected
discharge. The wastewater would be treated in newly constructed sanitary, utility, and process wastewater

treatment systems prior to disposal.

Idaho National Engineering Laboratory. Water requirements for the operation of the Preferred Alternative at
INEL would be obtained from groundwater sources. The water requirements for the site over the projected No
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Action Alternative water usage would be less than a 0.05-percent increase for construction (approximately
0.24 percent of the groundwater allotment) and a 2-percent increase for operations (approximately 9.6 percent
of the groundwater allotment).

The wastewater discharged during operations would represent a 24-percent increase over the projected No
Action Alternative discharge. Existing INEL treatment facilities could accommodate all the new Preferred
Alternative processes and wastewater streams. If necessary, new sanitary, utility, and process wastewater
treatment systems would be constructed to accommodate the increase.

Pantex Plant. Water requirements for the operation of technologies identified in the Preferred Alternative for
Pantex would be obtained from groundwater resources or, if feasible, from the City of Amarillo Hollywood
Road Wastewater Treatment Plant. Should only groundwater be used, the total annual site groundwater
withdrawal, including that required for the Preferred Alternative in the year 2005 (the No Action base year),
would be 428 million I/yr (113 million gal/yr). This represents a 72-percent increase in the projected No Action
Alternative water usage. Because the projected No Action Alternative water usage reflects reductions in water
use due to planned downsizing over the next few years, this quantity (No Action plus the Preferred Alternative)
is considerably less than what is currently being withdrawn at Pantex (836 million I/yr [22] million gal/yr]).
Pantex’s groundwater usage would still contribute to the overall declining water levels of the Ogallala Aquifer.

Total estimated wastewater discharge for the Preferred Alternative (283 million I/yr [74.8 million gal/yr]) at
Pantex would result in a 100-percent increase in the projected No Action Alternative discharge. If necessary,
new sanitary, utility, and process wastewater treatment systems would be constructed to accommodate the
increase.

Savannah River Site. Water requirements during operation of the Preferred Alternative would be obtained from
existing or new well fields at SRS. The Preferred Alternative water requirements for the site would be a
3.7-percent increase over projected No Action Alternative groundwater usage. Suitable groundwater from the
deep aquifers at the site is abundant, and aquifer depletion is not a problem.

The Preferred Alternative wastewater discharge to the river would be less than 5 percent of the minimum flow
of Fourmile Branch (0.16 m/s [5.7 ft3/s]), and less than 0.003 percent of the Savannah River average flow
(283 m>/s [9,990 ft3/s]). SRS treatment facilities could accommodate all the new processes and wastewater
streams if a new facility is built for tritium supply and recycling operations as planned. If necessary, new
sanitary, utility, and process wastewater treatment systems would be constructed to accommodate the increase.

Geology and Soils

The construction of the potential facilities under the Preferred Alternative would involve some ground
disturbing activities at Hanford, INEL, Pantex, and SRS (see discussion under Land Resources). Ground
disturbance increases the potential for soil erosion. The key factors affecting the erosion potential of a site are
the amount of disturbed land and the amount of annual precipitation. The potential for soil erosion at Hanford,
INEL, and Pantex is slight because of low precipitation. Since SRS receives more precipitation, the potential
for erosion is considered moderate. The amount of soil loss would depend on factors such as the frequency and
severity of precipitation events; wind velocities; and the area, location, and duration of soil disturbance.

During operation, improvements to buildings, roads, and landscaping would considerably reduce the erosion

potential. Erosion from stormwater runoff and wind could occasionally occur during operation of the facilities.
Beyond increased erosion potential, no direct or indirect effects on geologic resources are anticipated.
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Biological Resources

Hanford Site. Plutonium materials would continue to be stored at the PFP in the 200 West Area. Construction
of the pit disassembly/conversion, Pu conversion, ceramic immobilization, and MOX facilities would be located
on vacant land in the 200 Area adjacent to 200 East and would affect animal populations. Less mobile animals
within the project area, such as reptiles and small mammals, would not be expected to survive. Noise from
construction and operation activities would cause larger mammals and birds in the construction area and
adjacent areas to move to similar habitat nearby. Nests and young animals living within the assumed sites may
not survive. The sites would be surveyed as necessary for the nests of migratory birds before construction. Areas
disturbed by construction, but not occupied by facility structures, would be of minimal value to wildlife because
they would be maintained as landscaped areas.

Wetlands or aquatic resources would not be affected since no wetlands or surface water bodies exist near the
assumed facilities locations. During both construction and operation, water would be withdrawn from the
Columbia River through an existing intake structure, and wastewater would be discharged to
evaporation/infiltration ponds. Wetlands or aquatic resources bordering the river would not be affected because
the volume of water required represents a small percentage of the flow of the river.

It is unlikely that federally listed threatened and endangered species would be affected by construction and
operation of the four disposition facilities, but sagebrush habitat would be disturbed. The sagebrush community
is an important nesting/breeding and foraging habitat for several State-listed and candidate species, such as the
ferruginous hawk, loggerhead shrike, western burrowing owl, pygmy rabbit, western sage grouse, and sage
thrasher. Pre-activity surveys would be conducted as appropriate before construction to determine the
occurrence of plant species or animal species and habitat in the area to be disturbed. DOE would also consult
with Federal and State agencies pursuant to the Endangered Species Act (ESA) and other statutes as appropriate.

Idaho National Engineering Laboratory. Plutonium materials would continue to be stored at the ICPP and at
ANL-W in the ZPPR and FMF vaults. Construction of the pit disassembly/conversion and MOX facilities on
undeveloped land within or near the ICPP security area would affect animal populations. Less mobile animals
within the project area, such as reptiles and small mammals, would be expected not to survive. Noise from
construction and operation activities would cause larger mammals and birds in the construction area and
adjacent areas to move to similar habitat nearby. Nests and young animals living with the assumed sites may not
survive. The sites would be surveyed as necessary for the nests of migratory birds before construction. Areas
disturbed by construction, but not occupied by facility structures, would be of minimal value to wildlife because
they would be maintained as landscaped areas.

Wetlands and aquatic resources associated with the nearest surface water body, the Big Lost River, are located
1.6 km (1 mi) from the facility location. Due to the lack of wetlands or aquatic resources at the assumed facility
locations, these resources would not be affected by construction or operation of the two facilities.

It is unlikely that federally threatened or endangered species would be affected by construction of the two
disposition facilities, but several State-listed species may be affected. Burrows and foraging habitat for the
pygmy rabbit would be lost. Bat species such as the Townsend’s western big-eared bat may roost in caves and
forage through the assumed site. One State-listed sensitive plant species could potentially be affected by
construction of the facility. The plant species, tree-like oxytheca, has been collected at eight sites on INEL and
at only two other sites in Idaho. If present, individual plants of this species could be destroyed during land
clearing activities. Preactivity surveys would be conducted as appropriate before construction to determine the
occurrence of these species and habitat in the area to be disturbed. DOE would also consult with Federal and
State agencies pursuant to the ESA and other statutes as appropriate. No impacts to threatened and endangered
species are expected due to facility operation.
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Pantex Plant. Upgrading the existing storage Pu storage facility at Pantex would cause minimal disturbance to
biological resources because all activities, including some new construction, would take place within the
developed area. Noise associated with construction could cause some temporary disturbance to wildlife, but this
impact would be minimal since animals living adjacent to the developed area have already adapted to its
presence. Impacts to wetlands and aquatic resources would not occur since these resources do not exist in the
upgrade area. Since the upgrade would take place within a developed area, impacts to threatened and
endangered species would not be expected.

Both the pit disassembly/conversion facility location in Zone 12 and the MOX fuel fabrication facility location
in Zone 11 lack natural vegetation. Disturbance of wildlife would be limited due to the existing disturbed nature
of the assumed locations; however, small mammals and some birds and reptiles could be displaced by
construction. Since the area around both locations does not contain any wetlands or aquatic resources, these
resources would not be affected by construction of the facility. During operation, wastewater would be
discharged to site playas through NPDES-regulated outfalls. The additional wastewater could lead to minor
increases in open water near the outfalls, as well as changes in plant species composition. It is unlikely that
federally listed threatened or endangered species would be affected by construction or operation of the facilities.
Although the assumed sites have been disturbed, it is possible that the State-listed Texas horned lizard could be
present. Before construction, preactivity surveys would be conducted, as appropriate to determine the presence
of any special status species and habitat on the proposed site; DOE would also consult with Federal and State
agencies pursuant to the ESA and other statutes as appropriate.

Savannah River Site. No additional impacts on biological resources are expected from modifying the APSF in
F-Area to accommodate the storage of RFETS non-pit Pu material in addition to SRS non-pit Pu material
because the modification would only use previously disturbed land.

For the pit disassembly/conversion, Pu conversion, and ceramic immobilization facilities, impacts to terrestrial
resources would be minimal because the F-Area is one of the highly developed industrial areas of the SRS.
Noise associated with construction could cause some temporary disturbance to wildlife, but this impact would
be minimal since animals living adjacent to the F-Area have already adapted to similar disturbances. There
would be no direct impacts to wetlands or aquatic resources from construction of the facility. Secondary impacts
from stormwater runoff would be controlled by implementation of a soil erosion and sediment control plan.
Operational impacts to wetlands and aquatic resources would be minimal since there would be relatively small
increases in treated wastewater and storm water that would be discharged via NPDES-permitted outflows.
Impacts from construction and operation of the three disposition facilities would not be expected to affect
threatened and endangered species due to the developed nature of the assumed facility locations. Although
suitable foraging habitat for the red-cockaded woodpecker exists in the area, the woodpecker colonies are
located far enough from the facilities so that this species would not be directly affected by these facilities. Before
committing construction resources, DOE would consult with Federal and State agencies pursuant to the ESA
and other statutes as appropriate.

Construction of the MOX facility north of the P-Reactor Area on the east side of SRS Route F would affect
animal populations. Less mobile animals within the project area, such as reptiles and small mammals, would
not be expected to survive. Noise from construction and operation activities would cause larger mammals and
birds in the construction area and adjacent areas to move to similar habitat nearby. Nests and young animals
living with the assumed sites may not survive. The sites would be surveyed as necessary for the nests of
migratory birds before construction. Areas disturbed by construction, but not occupied by facility structures,
would be of minimal value to wildlife because they would be maintained as landscaped areas.

Since the majority of the assumed MOX fuel fabrication facility site is upland, the facility could be located to
avoid direct impacts to wetlands. Wastewater discharge from construction and operation would be minimal and
would not be expected to affect wetlands associated with the receiving stream. Stormwater runoff during
construction could cause temporary water quality changes in local tributaries to Par Pond. During operation,
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nonhazardous wastewater flow increases are not expected to impact stream hydrology or aquatic resources. All
discharges would be required to meet NPDES permit regulations.

It is unlikely that federally listed threatened or endangered species would be affected by construction or
operation of a MOX fuel fabrication facility. Although bald eagles have been sighted in the vicinity of the
assumed facility location, it is highly unlikely that construction and operation of the MOX fuel fabrication
facility would affect this species. Although suitable foraging habitat for the red-cockaded woodpecker exists in
the area, the woodpecker colonies are located far enough from the facilities so that this species would not be
directly affected by the MOX facility. Before construction, preactivity surveys would be conducted as
appropriate to determine the presence of any special status species and habitat on the proposed site; DOE would
consult with Federal and State agencies pursuant to the ESA and other statutes as appropriate.

Cultural and Paleontological Resources

The impacts to cultural and paleontological resources are closely related to the amount of land disturbed. The
land-use impacts associated with construction and operation of the Preferred Alternative actions at Hanford,
INEL, Pantex, and SRS are discussed under Land Resources. Because most of the locations proposed have been
previously disturbed, it is unlikely that they would contain subsurface prehistoric or historic archaeological
deposits. Some paleontological remains may be encountered during construction. Operations would not have
additional impacts on historic, prehistoric, or paleontological resources, but there may be visual or auditory
intrusions to Native American resources.

Hanford Site. Plutonium materials would continue to be stored at the PFP in the 200 West Area. The pit
disassembly/conversion, Pu conversion, ceramic immobilization, and MOX facilities would be located on
vacant land in the 200 Area adjacent to 200 East. Although no archeological resources have been identified
during surveys conducted in the adjacent 200 Areas, some may exist in the facility locations. Any such sites
would be identified through compliance with Sections 106 and 110 of the National Historic Preservation Act of
1966 (NHPA). Any identified sites may be affected by facility construction. Operation would not result in
additional impacts.

Although all of Hanford is considered sacred land by some Native American groups, no areas of great cultural
significance have been identified close to the 200 Area. Resources may be identified through facility-specific
consultation. Impacts from construction and operation may include reduced access to traditional use areas or
visual or auditory intrusion into sacred or ceremonial space.

Pliocene and Pleistocene fossil remains have been discovered at Hanford. Although none have been recorded in
the facility locations, they may exist. These resources may be affected by ground disturbing construction.
Operations would not have additional impacts on paleontological resources.

Idaho National Engineering Laboratory. Plutonium materials would continue to be stored at the ICPP and the
ZPPR and FMF vaults in ANL-W. The pit disassembly/conversion and MOX facilities would be located on
undeveloped land within or near the ICPP security area. The pit disassembly/conversion facility would be sited
in a location previously approved for the construction of the Special Isotope Separation Project. A surface
survey of this area identified no prehistoric or historic sites. Although it is possible, the ICPP is unlikely to
contain intact subsurface cultural deposits, due to prior ground disturbance and environmental setting. INEL has
a contingency plan in place should any archeological remains be discovered during construction. Two historic
sttes exist adjacent to the ICPP, one historic can scatter lies across the Big Lost River to the northeast, and one
abandoned homestead is to the east. The can scatter is not considered eligible for National Register of Historic
Places (NRHP) listing, and the homestead has been fenced off for protection. Construction and operation are
not expected to affect either site.
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Native American resources may be affected by the proposed facilities. Facility construction and operation may

have visual or auditory impacts on traditional use areas or sacred sites. Resources may be identified through
consultation with the interested tribes.

Some paleontological remains may be encountered during construction. The ICPP lies on alluvial gravels
associated with the Big Lost River floodplain, which have produced fossilized remains. Operation would not
have an effect on paleontological resources.

Pantex Plant. Modifications of Buildings 12-66 and 12-82 in Zone 12 South to accommodate the long-term
storage of Pantex pits and RFETS pits are not considered NRHP eligible based on an evaluation of World War
II Era structures at Pantex. However determinations of NRHP-eligible Cold War Era structures have not been
completed, and some structures in Zone 12 may be determined eligible on that basis. Zone 12 is also the
potential location for the pit disassembly/conversion facility. Because Zone 12 South is developed, disturbed,
and removed from water sources, it is unlikely to contain subsurface prehistoric or historic archeological
deposits, even on lands used for equipment laydown or construction parking. No impacts to prehistoric or
historic resources are expected to result from the construction or operation of these facilities.

Areas that would be disturbed in Zone 11 for the MOX fuel fabrication facility have not been systemically
surveyed for archaeological or paleontological resources. Before construction, additional survey work may be
necessary under Section 106 of the NHPA. Because Zone 11 is disturbed, it is unlikely to contain subsurface
prehistoric or historic archeological deposits. Should any subsurface remains be discovered during construction,
appropriate mitigation, documentation, and/or preservation measures would be conducted as necessary.
Operations would not have additional impacts to archeological resources as it does not result in additional
ground disturbance. Facility construction may have an impact on historic structures at Pantex. The original
buildings in Zone 11 were constructed between 1942 and 1945 to produce general purpose bombs. Zone 11
contains buildings, ramps, and landscape features that clearly illustrate the historic layout of a World War II
bomb manufacturing line. Only two buildings within Zone 11 have been determined ineligible for listing on the
NRHP. Construction may obscure the spatial relationship between these buildings, thereby compromising their
historic significance. Operation of the facility is not expected to affect historic structures.

The Department has recently initiated consultation with Native American groups that have expressed interest in
Pantex lands. To date, no Native American resources have been identified within Zones 11 and 12. Resources
may be identified through additional consultation. Although no mortuary remains have been discovered at
Pantex to date, it is possible that some exist within land to be disturbed by development. Burials are considered
important Native American resources. Construction and operation could affect traditionally used plant and
animal species.

The surficial geology of the Pantex area consists of silts, clays, and sands of the Blackwater Draw Formation.
In other areas of the High Plains, this formation has produced Late Pleistocene vertebrate remains including
woolly mammoth, bison, and camel, sometimes in context with archaeological remains. The land to be disturbed
during construction may contain some fossilized remains. Operation would not have an affect on
paleontological resources.

Savannah River Site. The Actinide Packaging and Storage Facility in F-Area would be modified to
accommodate the storage of SRS non-pit Pu material and RFETS non-pit Pu material for the storage Preferred
Alternative. Vacant land in the F-Area would be used for the pit disassembly/conversion, Pu conversion, and
ceramic immobilization facilities. Portions of the F-Area have been surveyed and contain sites potentially
eligible for the NRHP. Additional surveys would be conducted in any unsurveyed areas to be disturbed by
construction. Site types known to occur at SRS include remains of prehistoric base camps, quarries, and
workshops. Historic resources include remains of farmsteads, cemeteries, churches, and schools. Resources
such as these may be affected by new facility construction, but not operation.

S-33



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

The MOX fuel fabrication facility would be located on undeveloped land approximately 1.6 km (1 mi) north of
the P-Reactor Area on the east side of SRS Route F. To date, seven prehistoric sites have been located within
0.5 km (0.3 mi) of this area, so the potential for archaeological sites is moderate to high, and some NRHP-
eligible resources may occur within the acreages that would be disturbed by construction. Prehistoric site types
that may occur at SRS include villages, base camps, limited activity sites, quarries, and workshops. Historic site
types that may occur at SRS include farmsteads, tenant dwellings, mills, plantations and slave quarters, rice
farming dikes, cattle pens, dams, towns, churches, cemeteries, trash scatters, and roads.

Some Native American resources may be affected by construction and operation of the facilities. Resources such
as prehistoric sites, cemeteries, isolated burials, and traditional plants could be affected by construction. Facility
operation could result in reduced access to traditional use areas or sacred space. Visual or auditory intrusions to
the areas may also result from the proposed facilities. These resources would be identified through consultation
with the potentially affected tribes.

Some paleontological remains may occur on this acreage, but impacts during construction would be considered
negligible because fossil assemblages known to occur at SRS are of low research value. No additional impacts
are expected to paleontological resources during operation since no additional ground disturbance is expected.

Socioeconomics

At Hanford, INEL, Pantex, and SRS the primary impact of the Preferred Alternative would be to increase
regional employment and income. There would be some increase in demand for community services and
housing at each of the sites as a result of in-migrating population. However, the available housing and existing
community infrastructure would be able to accommodate these small population increases. Construction and
operation of the proposed facilities would increase traffic flow and cause a potential decline in the level of
service on some road segments at all sites except Hanford. At RFETS, phaseout of Pu storage would result in
the loss of approximately 2,200 direct jobs. Compared to the total employment in the area, the loss of these jobs
and the impacts to the regional economy would not be severe.

Hanford Site. Plutonium materials would continue to be stored at the PFP in the 200 West Area, and there would
be no impact on the site workforce. Construction of the pit disassembly/conversion, Pu conversion, ceramic
immobilization, and MOX facilities would continue through the year 2013, and there would be sufficient
available labor within the region to fulfill construction workforce requirements. Economic impacts from
construction would peak in 2010, during construction of the ceramic immobilization facility. Total regional
economic area (REA) employment would increase by 2001 due to construction of the ceramic immobilization
facility. However, during this same period, the other three disposition facilities would already be fully
operational, generating approximately 7,500 additional jobs in the REA.

In the year 2003, the pit disassembly/conversion and MOX facilities would be the first disposition alternative
facilities to become fully operational. Pu conversion would begin in 2006, and the ceramic immobilization
operations would begin in 2013. The operational workforce would increase beginning in the year 2003 and peak
in the year 2013 when all of the disposition facilities would become fully operational. Total direct employment
would reach approximately 3,100 in 2013. Total REA employment would increase by approximately 10,400,
and unemployment would decrease from 9.1 to 7.1 percent. The per capita income would increase by 2 percent.

In-migration to fulfill specialized direct job requirements would lead to a population increase of about 1 percent
in the ROI. The additional population would increase the demand for community services by approximately 1

percent. Demand for housing would also increase, but the impact on the local markets would be minimal.

Construction and operation workers at Hanford would génerate 1,920 and 5,900 additional vehicle trips per day
on the local roads, respectively. The level of service would not change due to the additional traffic generated

S-34



Summary

during construction. Operations would cause a drop in level of service from B to C on Washington State Route
240 from Washington State Route 24 to Washington State Route 224.

Idaho National Engineering Laboratory. Plutonium materials would continue to be stored at ICPP and ZPPR,
and in FMF vaults at ANL-W. No additional workforce would be required for continuation of the storage
mission at INEL. Construction of the pit disassembly/conversion and MOX facilities would take place
concurrently and continue through the year 2003. Some in-migration would take place both during construction
and operation to fill specialized job requirements. Direct employment during peak construction would reach 660
in 1999 and total 1,330 during the first year of full operation in 2003. Total REA employment would increase
by approximately 1,200 during construction and by approximately 6,000 during operations. Unemployment
would decrease from 5.4 percent to 4.8 percent during peak construction and fall further to 2.4 percent during
operation. The per capita income would increase by less than 0.4 percent during construction and by about 1.4
percent during operations.

In-migration to fulfill direct job requirements for both construction and operations would lead to a population
increase of less than 1 percent in the ROI. The additional population would increase demand for community
services by less than 1 percent during both construction and operations. Demand for housing would also
increase, but, the impact on the local markets would be minimal.

Construction and operation workers at INEL would generate 1,267 and 2,554 additional vehicle trips per day
on local roads, respectively. The level of service would not change due to additional traffic generated during
construction. Operations would cause a drop in level of service from D to E on US 20 from US 26/91 at Idaho
Falls to US 26 East. Operations would also cause a drop in level of service from B to C on US 20/26 from US 26
East to Idaho State Route 22/33.

Pantex Plant. Buildings 12-66 and 12-82 would be modified to accommodate the long-term storage of Pantex
pits and RFETS pits for the storage Preferred Alternative. Additional workers would be required for construction
and operation of the modified storage facilities. Construction of the pit disassembly/conversion and MOX
fabrication facilities would take place concurrently and continue through 2003, when full operations would
commence. Because the construction of the disposition facilities would require a larger workforce than would
modification of the storage facilities, peak construction impacts would occur in 1999. Peak operation impacts
would occur in 2005, when all three facilities would be fully operational. Total direct construction employment
during peak construction would reach 660 in 1999, and direct operation employment would reach 1,420 in 2005,
when all three facilities would be fully operational. Total REA employment would increase by 1,192 during
peak construction and by 6,404 during operations. Unemployment would decrease from 4.8 percent to 4.3
percent during peak construction and fall further to 3.0 percent during operations. The per capita income would
increase about 0.3 percent during construction and by 0.5 percent during operations.

In-migration to fulfili direct job requirements for both construction and operations would lead to a population
increase of 0.1 percent during construction and about 2 percent during operation. The increase in demand for
community services during construction and operation would be minimal. Demand for housing would also
increase, but, the impact on the local markets would be minimal.

Construction and operation workers at Pantex would generate 1,267 and 2,726 additional vehicle trips per day
on local roads, respectively. The level of service would not change due to additional traffic generated during
construction. Operations would cause a drop in level of service from A to B on Farm-to-Market 683 from US 60
to Farm-to-Market 293 and on Farm-to-Market 2373 from 1-40 to US 60.

Savannah River Site. Under the Preferred Alternative, the Actinide Packaging and Storage Facility in the F-area
would be modified to accommodate the long-term storage of the SRS non-pit Pu material and RFETS non-pit
Pu material. The modification activities would employ workers from the current workforce, while operation of
the expanded storage facility would require some additional workers. Construction of the pit
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disassembly/conversion, Pu conversion, MOX fuel fabrication, and the ceramic immobilization facilities would
continue until 2013, when all of the facilities would become operational. There would be sufficient available
labor in the region to fulfill the construction workforce requirements. Economic impacts from construction
would peak in 2010, during construction of the ceramic immobilization facility. Total REA employment would
increase by 1,793 due to construction of the ceramic immobilization facility. However, during this same period,
the other three disposition facilities would already be operating and generating an additional 6,936 jobs in the
REA. Peak economic impacts would occur in 2013, when all of the storage and disposition facilities would be
fully operational. Total employment in the region would increase by 9,482, and unemployment would decrease
to 4.5 percent. Regional per capita income would increase by about 1.6 percent.

Because of the demand for in-migrating workers to fill specialized employment requirements, the ROI
population would increase by 0.9 percent. Demand for community services would increase about 1 percent or
less. The increase in demand for housing would be too small to affect the market.

Construction and operation workers at SRS would generate 1,920 and 6,150 additional vehicle trips per day on
local roads, respectively. Construction would cause a drop in level of service from E to F on South Carolina
State Route 19 from US 1/78 at Aiken to US 278. Operations would not significantly impact local roads.

Public and Occupational Health and Safety

Normal Operations. The human health impacts from the radiological and hazardous chemical releases during
facility normal operations associated with the storage and disposition Preferred Alternative actions were analyzed
at each of the DOE sites. The impact of the Preferred Alternative actions were then combined to obtain the “total
impact.” Total impact for each receptor/impact parameter is the summation of each facility, action, process, or
technology for each of the operational campaigns (the number of years required to complete Pu disposition).
Under normal radiological operations, the annual incremental dose to the maximally exposed individual (MEI)
ranges from 2.7x10™ millirem (mrem)/yr at INEL to 4.1x1073 mrem/yr at SRS. All doses, when added to No
Action, are within the radiological limits specified in NESHAPS (40 CFR 61, Subpart H) and DOE Order 5400.5.
The annual incremental dose to the population within 80 km (50 mi) from the Preferred Alternative ranges from
4.2x1073 person-rem/yr at INEL to 0.22 person-rem/yr at SRS. For DOE activities, proposed 10 CFR 834 (See
58 FR 1628) would generally limit the potential annual population dose to 100 person-rem from all pathways
combined, and would require an As Low As Reasonably Achievable Program. When the contribution from the
Preferred Alternative is combined with the No Action population dose for each of the sites, the total dose is well
within the proposed 10 CFR 834. The dose assessments of the involved worker for storage and disposition
facilities are within DOE radiological limits and administrative control levels. The incremental latent cancer
fatalities to the involved workforce statistically estimated from these doses attributed to the Preferred Alternative
range from 0.48 at INEL to 1.32 at SRS for the entire campaign (estimates based on the /990 Recommendations
of the International Commission of Radiological Protection).

Facility Accidents. A set of potential accidents was postulated for each component of the Preferred Alternative.
For each DOE site subject to multiple storage and disposition actions (Hanford, INEL, Pantex, and SRS), this
includes a set of accidents for the storage option coupled with the combination of preferred disposition
technologies assumed for the analysis. For the Existing LWR Alternative, a Probabilistic Risk Assessment
(PRA) approach was applied to determine the effects of operating an existing LWR with a MOX core. The
incremental effects are described below.

One measure of impact calculated from modeled accident scenarios is expected risk, the summation of risk (the
product of accident occurrence probability and consequence) for the accident spectrum modeled for each
component of the Preferred Alternative. These expected risks were aggregated for the Preferred Alternative for
the following impact receptors: a worker located 1,000 m (3,280 ft) from the accident release point; the
maximum hypothetical offsite individual located at the site boundary; and the population located within 80 km
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(50 mi) of the accident release point. Aggregated expected risk estimates of cancer fatality(s) for each assumed
campaign under the Preferred Alternative range from: 1.3x10°® at INEL to 1.5x10™ at Pantex; 1.4x10°8 at INEL
to 6.0x10° at Pantex; and 3.0x107 at INEL t0 9.1x10™ at Pantex; respectively for these impact receptors. The
Y-12 upgrade at ORR under the Preferred Alternative could reduce the expected risk of cancer fatalities for the
design basis accidents analyzed in the Y~12 EA to 5.1x1077, 7.4x10°%, and 5.7x10°® per year for the 80-km
(50-mi) offsite population, MEIL, and noninvolved worker, respectively by meeting the performance goal for a
moderate hazard facility of Performance Category 3 as prescribed in DOE Order 5480.28, Natural Phenomena
Hazards Mitigation.

The evaluated accident scenario with the highest risk to the public at the DOE sites under the Preferred
Alternative (a fire on the loading dock of the MOX fuel fabrication facility) would result in an estimated risk of
5.2x107, 1.6x107, 1.8x10, and 5.2x10 cancer fatalities over the assumed MOX fuel fabrication campaign
at Hanford, INEL, Pantex, and SRS, respectively.

Under the Preferred Alternative, the use of existing LWRs is being pursed for the disposition of surplus
plutonium through the use of MOX fuel in place of UO,. An important question is whether the use of MOX fuel
changes the safety envelope of UO, fueled reactors documented in Safety Analysis Reports, PRAs, and
NUREG-1150 (Severe Accident Risks: An Assessment for Five U.S. Nuclear Power Plants). Related reactor
safety issues are addressed in a recent report by the National Academy of Sciences (Management and
Disposition of Excess Weapons Plutonium Reactor-Related Options). The report indicates that the potential
influences on safety of the use of MOX fuel in LWRs has been extensively studied in the United States in the
1970s (Final Generic Environmental Impact Statement on the Use of Recycled Plutonium in Mixed Oxide Fuel
in Light Water Cooled Reactors, NUREG-0002). These influences have also been extensively studied in Europe,
Japan and Russia. Regarding effects of MOX on accident probabilities, the National Academy of Sciences
report states, ““... no important overall adverse impact of MOX use on the accident probabilities of the LWRs
involved will occur; if there are adequate reactivity and thermal margins in the fuel, as licensing review should
ensure, the main remaining determinants of accident probabilities will involve factors not related to fuel
composition and hence unaffected by the use of MOX rather than LEU fuel.” Regarding the effects of MOX on
accident consequences, the report states, “... it seems unlikely that the switch from uranium-based fuel could
worsen the consequences of a postulated (and very improbable) severe accident in a LWR by more than 10 to
20 percent. The influence on the consequences of less severe accidents, which probably dominate the spectrum
value of population exposure per reactor-year of operation would be even smaller, because less severe accidents
are unlikely to mobilize any significant quantity of plutonium at all.”

The incremental effects of utilizing MOX fuel in a commercial reactor in place of UO, were derived from a
quantitative analysis of several typical severe accident scenarios for MOX and UO, using the MACCS
computer code and generic population and meteorology data. The analysis only considers highly unlikely severe
accidents where sufficient damage would occur to cause the release of Pu or uranium. The risks of severe
accidents were found to be in the range of plus 8 to minus 7 percent, compared to UO, fuel, depending on the
accident release scenario. The incremental risk of cancer fatalities to a generic offsite population located within
80 km (50 mi) of the severe accident release point would range from -2.0x10™ to 3.0x107 per year for the
accident release scenarios analyzed.|8 These preliminary results would be re-examined for licensing purposes
and subsequent NEPA review. More detailed safety analyses would be performed using both up-to-date
calculations of radionuclide inventories for different fuel compositions and irradiation histories, and population-
exposure models for sensitivity changes in those inventories resulting from the use of weapons-grade Pu in the
fuel.

18 Accidents severe enough to cause a release of Pu or HEU involve combinations of events that are highly unlikely. Estimates and
analyses presented in Chapter 4 and summarized in Table 2.5-3 indicate a range of latent cancer fatalities of 5.9x10" to 7.3x10% and
risk per year of 0.15 to 0.16.
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Natural Phenomena. Under the Preferred Alternative, HEU would continue to be stored at the Y-12 Plant at
ORR in existing facilities that would be upgraded. The majority of the HEU would be housed in upgraded
facilities currently used for HEU storage. The remaining HEU would be stored in facilities that were formerly
used for material processing but are currently being modified and converted into storage areas. Modifications to
existing buildings would make the facilities suitable for long-term storage and consist primarily of those
upgrades required to meet natural phenomena requirements (including earthquakes and tornadoes) as
documented in Natural Phenomena Upgrade of the Downsized/Consolidated Oak Ridge Uranium/Lithium
Plant Facilities (Y/EN-5080, 1994). The Y-12 storage buildings would be upgraded to meet the performance
goal for a moderate hazard facility of Performance Category 3 in DOE Order 5480.28, Natural Phenomena
Hazards Mitigation. In a Performance Category 3 facility, radioactive or toxic materials are present in
significant quantities. Design considerations for this category are to limit facility damage so that hazardous
materials can be controlled and confined, occupants can be protected, and functions of the facility can continue
without interruption. A performance goal for Performance Category 3 is a hazard exceedance frequency of
1.0x10™ per year (DOE Order 5480.28). Meeting this performance goal would reduce the expected risk for the
design basis accidents analyzed in the Y-12 EA (for example, Building 9212) by approximately 80 percent,
resulting in a latent cancer fatality risk of 5.1 x1077 to the MEI and 5.7x10°® to a noninvolved worker, and
potential latent cancer fatalities of 7.4x10°® for the 80-km (50-mi) offsite population.

At SRS, F-Canyon facilities could be used for the immobilization of surplus Pu using the can-in-canister variant
under the Preferred Alternative. The earthquake accident analysis in the IMNM EIS determined that the
F-Canyon facilities are structurally sound. Since that time, DOE has prepared a Supplemental Analysis of
Seismic Activity on F-Canyon (August 1996). Based on the evaluation, an earthquake that could occur about
once every 8,000 years could cause a level of structural damage to F-Canyon similar to the level of damage
attributed to the earthquake considered in the IMNM EIS. Thus, the capability of F-Canyon to survive an
earthquake more severe than that evaluated in the EIS, in combination with the fact that the likelihood of this
level of damage was less than assumed in the EIS (1 per 8,000 years compared to 1 per 5,000 years), indicates
that F-Canyon is seismically safe, or safer, than indicated in the IMNM EIS.

Waste Management

There is no spent.nuclear fuel or HLW associated with construction or operation of Preferred Alternative
facilities, but the ceramic immobilization facility would generate as its product output a stabilized ceramic form
spiked with cesium radionuclides. (For immobilization using vitrification, a stable glass form of Pu and HLW
would be generated.) Storage of this immobilized product would be provided until disposal in a geologic
repository pursuant to the NWPA. 19 Each of the facilities under the Preferred Alternative have as part of their
conceptual design waste management facilities that would treat and package all waste generated into forms that
would enable long-term storage and/or disposal in accordance with the regulatory requirements of Resource
Conservation and Recoverv Act (RCRA), and other applicable statutes. Under the Preferred Alternative, the
waste management infrastructure of the individual facilities would be integrated into a single waste management
infrastructure to include maximum use of existing and planned site waste management facilities. Depending in
part on decisions in the waste-type specific RODs for the Waste Management PEIS, wastes could be treated, and
(depending on the type of waste) disposed of, onsite or at regionalized or centralized DOE sites. The treatment
level and potential disposal of TRU and mixed TRU waste at the Waste Isolation Pilot Plant (WIPP) will depend
on decisions in the ROD for the Supplemental Environmental Impact Statement for the Waste Isolation Pilot
Plant Disposal Phase. For the purposes of analyses only, this PEIS assumes that transuranic (TRU) and TRU
mixed waste would be treated onsite to the current planning-basis Waste Isolation Pilot Plant (WIPP) Waste

19 Pursuant to the Nuclear Waste Policy Act, DOE is currently characterizing the Yucca Mountain Site as a potential repository for spent
nuclear fuel and HLW. Legislative clarification, or a determination by the Nuclear Regulatory Commission that the immobilized Pu
should be isolated as HLW, may be required before the material could be placed in Yucca Mountain should DOE and the President
recommend, and Congress approve, its operation. No radionuclides that are RCRA wastes would be used for immobilization so the
immobilized product would be consistent with the repository’s waste acceptance criteria.
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Acceptance Criteria, and shipped to WIPP for disposal. This PEIS also assumes that hazardous waste, low-level
waste (LLW), and mixed LLW would be treated and disposed of in accordance with current site practice.

Construction and operation of the proposed facilities would affect existing waste management activities at each
of the sites analyzed, increasing the generation of TRU, low-level, mixed, hazardous, and nonhazardous wastes.
Wastes generated during construction would consist of wastewater and hazardous and solid nonhazardous
wastes. Wastewater and solid nonhazardous wastes would be disposed of as part of the construction project by
the contractor, and the hazardous wastes would be treated onsite or shipped offsite, to a commercial RCRA-
permitted treatment facility. After treatment, the waste would be disposed of off-site in a commercial RCRA-
permitted disposal facility. No radioactive or hazardous soil contamination is expected to be generated during
construction. However, if any were generated, it would be managed in accordance with site practice and all
applicable Federal and State regulations.

Hanford Site. Under the Preferred Alternative approximately 78.2 m? (20,660 gal) of liquid and 750 m?
(981 yd3) of solid TRU waste would require treatment, and packaging to meet the current planning-basis WIPP
Waste Acceptance Criteria or an alternate treatment level. An estimated 200 m? (262 yd?) of solid mixed TRU
waste would be managed and treated as necessary in accordance with the Hanford Tri-Party Agreement to meet
the WIPP Waste Acceptance Criteria or an alternate treatment level. Depending on decisions made in the ROD
for the Supplemental Environmental Impact Statement for the Waste Isolation Pilot Plant Disposal Phase, 109
additional truck shipments per year or, if applicable, 54 regular train shipments per year, or 18 dedicated train
shipments per year would be required to transport the TRU and mixed TRU waste to WIPP.

Approximately 70.4 m’> (18,590 gal) of liquid and 2,010 m® (2,630 yd3) of solid LLW would require treatment,
processing, and packaging to meet the waste acceptance criteria of the 200-Area LLW Burial Grounds. After
treatment and volume reduction, 2,010 m® (2,630 yd*) of solid LLW would require disposal. Assuming a land
usage of factor of 3,400 m>/ha (1,800 yd3/acrc), this would require 0.6 ha/yr (1.5 acres/yr) of LLW disposal area.
The ultimate disposal of LLW will be in accordance with the ROD for the Waste Management PEIS.

Roughly 1.2 m? (320 gal) of liquid and 231 m? (302 yd®) of solid mixed LLW would be treated and disposed of
in accordance with the Hanford Tri-Party Agreement. The 46 m® (12,150 gal) of liquid and 184 m> (241 yd?) of
solid hazardous wastes would be collected, treated on- or off-site, and shipped in Department of Transportation
(DOT)-approved containers to an offsite commercial RCRA-permitted treatment facility. After treatment, the
waste would be disposed of off-site in commercial RCRA-permitted disposal facilities.

Approximately 177,000 m> (46.8 million gal) of liquid nonhazardous sanitary and industrial wastewater and
170,000 m® (45.0 million gal) of steam plant and cooling blowdown and estimated stormwater runoff would
require treatment in accordance with site practice. Depending on actual site location, expansion of existing or
construction of new sanitary, utility, and process wastewater treatment facilities may be required. The 3,240 m?
(4,240 yd3 ) of solid nonhazardous wastes that is not recycled or salvageable would be shipped to the City of
Richland landfill per current site practice.

Idaho National Engineering Laboratory. Under the Preferred Alternative approximately 373 m> (488 yd3) of
solid TRU waste would require treatment and packaging to meet the current planning-basis WIPP Waste
Acceptance Criteria or an alternate treatment level. An estimated 8 m® (11 yd?) of solid mixed TRU waste would
be managed and treated as necessary in accordance with the INEL Site Treatment Plan to meet the current
planning-basis WIPP Waste Acceptance Criteria or an alternate treatment level. Depending on decisions made
in the ROD for the Supplemental Environmental Impact Statement for the Waste Isolation Pilot Plant Disposal
Phase, 44 additional truck shipments per year or, if applicable, 22 regular train shipments per year, or 7
dedicated train shipments per year would be required to transport the TRU and mixed TRU waste to WIPP.

Approximately 8 m3 (2,100 gal) of liquid and 255 m> (333 yd3) of solid LLW would require treatment,
processing, and packaging to meet the waste acceptance criteria of the Radioactive Waste Management
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Complex (RWMC). Assuming a land usage of factor of 6,200 m>/ha (3,300 yd*/acre), the disposal of LLW
would require 0.04 ha/yr (0.1 acres/yr) of LLW disposal area. The ultimate disposal of LLW will be in
accordance with the ROD for the Waste Management PEIS.

Roughly 1.1 m? (290 gal) of liquid and 40 m? (52 yd?) of solid mixed LLW would be treated and disposed of
in accordance with the INEL Site Treatment Plan. The 6 m? (1,500 gal) of liquid and 154 m? (201 yd3) of solid
hazardous wastes would be collected, treated on- or off-site, and shipped in DOT-approved containers to an
offsite commercial RCRA-permitted treatment facility. After treatment, the waste would be disposed of off-site
in commercial RCRA-permitted disposal facilities.

Approximately 129,000 m? (34.0 million gal) of liquid nonhazardous sanitary, industrial, and other process
wastewater would require treatment in accordance with site practice. Depending on actual site location,
expansion of existing or construction of new sanitary, utility, and process wastewater treatment facilities may
be required. The 253 m> (331 yd3) of solid nonhazardous wastes that is not recycled or salvageable would be
shipped to the onsite landfill per current site practice.

Pantex Plant. Under the Preferred Alternative approximately 374 m> (489 yd?) of solid TRU waste would
require treatment and packaging to meet the current planning-basis WIPP Waste Acceptance Criteria or an
alternate treatment level. An estimated 8 m> (11 yd3) of solid mixed TRU waste would be managed and treated
as necessary in accordance with the Pantex Plant Federal Facility Compliance Act Site Treatment
Plan/Compliance Plan to meet the WIPP Waste Acceptance Criteria or an alternate treatment level. Depending
on decisions made in the ROD for the Supplemental Environmental Impact Statement for the Waste Isolation
Pilot Plant Disposal Phase, 44 additional truck shipments per year or, if applicable, 22 regular train shipments
per year, or 7 dedicated train shipments per year would be required to transport the TRU and mixed TRU waste
to WIPP.

Approximately 8 m3 (2,100 gal) of liquid and 392 m> (513 yd3) of solid LLW would require treatment,
processing, and packaging to meet the waste acceptance criteria of the NTS Area 5 Radioactive Waste
Management Site Waste Acceptance Criteria. After treatment and volume reduction, 324 m® (424 yd?) of solid
LLW would require disposal. Assuming a land usage of factor of 6,000 m>/ha (3,200 yd3/acre), the disposal of
LLW would require 0.05 ha/yr (0.13 acres/yr) of LLW disposal area at NTS. Assuming 16.6 m> (21.7 yd®) of
LLW per shipment, 20 additional LLW shipments per year from Pantex to NTS would be required. The ultimate
disposal of LLW will be in accordance with the ROD for the Waste Management PEIS.

Roughly 1.3 m? (350 gal) of liquid and 48 m? (63 yd?) of solid mixed LLW would be treated and disposed of
in accordance with the Pantex Plant Federal Facility Compliance Act Site Treatment Plan/Compliance Plan.
The 7 m? (1,760 gal) of liquid and 155 m3 (203 yd3) of solid hazardous wastes would be collected, treated on-
or off-site, and shipped in DOT-approved containers to an offsite commercial RCRA-permitted treatment
facility. After treatment, the waste would be disposed of off-site in commercial RCRA-permitted disposal
facilities.

Approximately 141,000 m?> (37.2 million gal) of liquid nonhazardous sanitary, industrial, and other process
wastewater would require treatment in accordance with site practice. Depending on site location, expansion of
existing or construction of new utility and process wastewater treatment facilities may be required. The existing
sanitary wastewater treatment system has adequate excess capacity to treat the additional quantity of sanitary
wastewater. The 391 m> (511 yd3) of solid nonhazardous wastes that is not recycled or salvageable would be
shipped to the City of Amarillo landfill per current site practice.

Savannah River Site. Under the Preferred Alternative approximately 78.2 m”> (20,660 gal) of liquid and 750 m’
(981 yd®) of solid TRU waste would require treatment and packaging to meet the current planning-basis WIPP
Waste Acceptance Criteria or an alternate treatment level. An estimated 200 m3 (262 yd3) of solid mixed TRU
waste would be managed and treated as necessary in accordance with the SRS Treatment Plan to meet the
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current planning-basis WIPP Waste Acceptance Criteria or an alternate treatment level. Depending on decisions
made in the ROD for the Supplemental Environmental Impact Statement for the Waste Isolation Pilot Plant
Disposal Phase, 109 additional truck shipments per year or, if applicable, 54 regular train shipments per year,
or 18 dedicated train shipments per year would be required to transport the TRU and mixed TRU waste to WIPP.

Approximately 70.4 m® (18,600 gal) of liquid and 2,010 m® (2,630 yd®) of solid LLW would require treatment,
processing, and packaging to meet the waste acceptance criteria of the SRS E-Area Low-Level Radioactive
Disposal Facility. After treatment and volume reduction, 2,010 m? (2,630 yd3) of solid LLW would require
disposal. Assuming a land usage of factor of 8,600 m>/ha (4,600 yd3/acre), this would require 0.2 ha/yr
(0.5 acres/yr) of LLW disposal area. The ultimate disposal of LLW will be in accordance with the ROD for the
Waste Management PEIS.

Roughly 1.2 m3 (311 gal) of liquid and 231 m> (302 yd3) of solid mixed LLW would be treated and disposed of
in accordance with the SRS Site Treatment Plan. The 46 m® (12,070 gal) of liquid and 184 m? (241 yd?) of solid
hazardous wastes would be collected, treated on- or off-site, and shipped in DOT-approved containers to an
offsite commercial RCRA-permitted treatment facility. After treatment, the waste would be disposed of off-site
in commercial RCRA-permitted disposal facilities.

Approximately 179,000 m?> (47.3 million gal) of liquid nonhazardous sanitary and industrial wastewater and
170,000 m> (45 million gal) of steam plant and cooling blowdown and estimated stormwater runoff would
require treatment in accordance with site practice. Depending on actual site location, expansion of existing or
construction of new utility and process wastewater treatment facilities may be required. The centralized sanitary
wastewater treatment system is adequate to treat the sanitary portion. The 3,250 m> (4,250 yd3) of solid
nonhazardous wastes that is not recycled or salvageable would be shipped to an offsite landfill per current site
practice.

Intersite Transportation

The estimated health effects from transportation of radiological materials for the Preferred Altemative actions
at Hanford, INEL, Pantex, and SRS for the life of the project range from 0.193 fatalities for Pantex to
1.87 fatalities for SRS.

In addition to the activities at the DOE sites, there would be transportation of the MOX fuel from the DOE fuel
fabrication site to existing LWRs. The location of the LWRs and the destination of the MOX fuel could be either
the eastern or western United States. For 4,000 km (2,486 mi) there could be an additional 3.61 potential
fatalities. The 3.61 potential fatalities assumes that 100 percent of the surplus Pu would be used in commercial
reactors. For analysis purposes, approximately 70 percent of the surplus Pu would be used in commercial
reactors under the Preferred Alternative, therefore potential fatalities could be lower.

Environmental Justice

There would be no high and adverse health or environmental impacts to any population around the sites,
including low-income and minority populations, from normal operation of the Preferred Alternative actions.
The alternatives would confer socioeconomic benefits to each site where storage or disposition activities would
occur (except RFETS), and therefore would not lead to any environmental justice concerns.

For environmental justice impacts to occur, there must be high and adverse human health or environmental
impacts that disproportionately affect minority populations or low-income populations. The public health and
safety analysis shows that air emissions and hazardous chemical and radiological releases from normal
operations for all storage and disposition alternatives would be within regulatory limits and that no latent cancer
fatalities would result.
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The public health and safety analyses also indicate that radiological releases from accidents would not result in
significant adverse human health or environmental impacts. Therefore, such accidents would not have
disproportionately high and adverse impacts on minority or low-income populations. For the Preferred
Alternative, for accidents associated with existing LWRs using MOX fuel, the maximum risk (which includes
accident probability) of latent cancer fatalities to the public within 80 km (50 mi) would be 0.10 for the 11-year
Pu disposition campaign. Therefore, it is unlikely that there would be disproportionately high and adverse
impacts to minority populations or low-income populations surrounding the LWRs. Any potential transportation
accidents would be random events that would not disproportionately affect minority or low-income populations.

S.7 CUMULATIVE IMPACTS

Cumulative impacts are those that could result from the incremental impact of the proposed action and
alternatives identified above when added to other past, present, and reasonably foreseeable future actions,
regardless of what agency or person undertakes such actions. The reference condition is the No Action
Alternative, which addresses the impacts of past, present, and ongoing programs. In particular, for alternatives
that are proposed for DOE sites, the analysis focuses on the potential for cuamulative impacts at each candidate
site where other programs are reasonably anticipated.

The reasonably foreseeable future actions that have the potential to be implemented at some of the DOE sites
under consideration, in addition to the long-term storage and disposition alternatives considered in the Storage
and Disposition PEIS, include the following DOE programs: Waste Management (at Hanford, NTS, INEL,
Pantex, ORR, SRS, RFETS, and LANL); Stockpile Stewardship and Management (at NTS, Pantex, ORR, SRS,
and LANL); Tritium Supply and Recycling (at SRS); HEU Disposition (at ORR and SRS); Foreign Research
Reactor Spent Nuclear Fuel (at INEL and SRS); and Spent Nuclear Fuel Management (at Hanford, INEL, and
SRS).

[Text deleted. ]
LONG-TERM STORAGE
Long-Term Storage Alternatives

The cumulative impact analysis, including the long-term storage alternatives and the six other reasonably
foreseeable DOE programs, identified the following resource areas and issues at each site as having the potential
to result in cumulative impacts:

* At Hanford, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources, air quality, biological resources, and waste management.

* At NTS, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources, site infrastructure, air quality, biological resources, cultural and
paleontological resources, and waste management.

« At INEL, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources, air quality, biological resources, socioeconomics (local transportation),
and waste management.

* At Pantex, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources, site infrastructure, air quality, water resources, and waste management.
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» At ORR, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources (visual quality), air quality, biological resources, cultural and
paleontological resources, socioeconomics (local transportation), and waste management.

» At SRS, potential cumulative impacts from the maximum case alternative (Collocation) were
identified for land resources, site infrastructure, air quality, biological resources, cultural and
paleontological resources, socioeconomics (local transportation), public and occupational health
and safety, and waste management.

» At RFETS, potential cumulative impacts from the maximum case alternative (Phaseout) were
identified for socioeconomics.

« At LANL, no potential cumulative impacts were identified.
Preferred Alternative

The contribution to long-term storage cumulative impacts from the Preferred Alternative would be lower than
the impacts identified above for the maximum case alternative at any one DOE site. Based on the cumulative
impact analysis for long-term storage described above, the following resource and issue areas were identified at
each site as having the potential to result in cumulative impacts:

* At Pantex, potential cumulative impacts were identified for land resources, site infrastructure, air
quality, water resources, and waste management.

» At ORR, potential cumulative impacts were identified for air quality, cultural resources, local
transportation, and waste management.

* At SRS, potential cumulative impacts were identified for air quality, public and occupational health
and safety, and waste management.

* At RFETS, potential cumulative impacts were identified for socioeconomics.

Because the Preferred Alternative for storage at Hanford, NTS, INEL, and LANL is No Action, the storage
program would not contribute to the cumulative impacts at these sites.

DISPOSITION
Disposition Alternatives

A site-specific cumulative impact analysis was not performed for all of the disposition alternatives because
many of the facilities (for example, deep borehole complex and existing LWRs) do not allow site-specific
cumulative impact analysis. Instead, a generic analysis that is applicable to all DOE sites was developed for
these disposition alternatives. This representative scenario includes all of the common activities that would be
needed for all of the disposition alternatives (construction and operation of pit disassembly/conversion and Pu
conversion facilities), the common activity that would be required for the reactor alternatives (construction and
operation of a MOX fuel fabrication facility), and the immobilization alternative that would generally have the
largest impacts (ceramic immobilization facility). The scenario assumes that all four of the facilities would be
constructed and operated concurrently at the same DOE site. Potential cumulative impacts could result from
constructing and operating the pit disassembly/conversion, Pu conversion, MOX fuel fabrication, and
immobilization facilities at a single DOE site.
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For land resources, the construction of all four of the disposition facilities would disturb up to 191 ha (472 acres)
of land during construction, of which up to 133 ha (330 acres) would be used during operations. If all four of
the facilities were located at the same site, there would likely be a reduced area of disturbed land due to the
sharing of land resources. Construction and operation of the disposition facilities could also result in the direct
disturbance of terrestrial resources, wetlands, and threatened and endangered species.

The construction and operation of the disposition facilities could affect cultural and paleontological resources
by disturbing Native American and buried paleontological materials. Constructing and operating the disposition
facilities would generate employment and income increases in the region.

During normal operations of the disposition facilities, there would be both radiological and chemical releases
to the environment and direct in-plant worker exposures. However, exposures are expected to be within
regulated limits. To the extent possible, existing treatment systems would be used for the waste streams from
the disposition facilities. If the capacity or appropriate treatment technology are not available, new treatment
facilities would be built to handle the waste from the new facilities.

Preferred Alternative

Under the Preferred Alternative for disposition, Hanford and SRS are potential sites for four facilities (pit
disassembly/conversion, Pu conversion, MOX fuel fabrication, and immobilization), therefore, the maximum
contribution to cumulative impacts would result at these sites if all four facilities were constructed. INEL and
Pantex are potential sites for two facilities (pit disassembly/conversion and MOX fuel fabrication), therefore,
the maximum contribution to cumulative impacts at these sites would result if both of these facilities were
constructed. Based on the cumulative impact analysis for the disposition alternatives described above, the
following resource areas and issues were identified as having the potential to result in cumulative impacts:

» At Hanford, potential cumulative impacts were identified for land resources, site infrastructure, air
quality, biological resources, cultural and paleontological resources, socioeconomics (local
transportation), and waste management.

» At INEL, potential cumulative impacts were identified for land resources, site infrastructure, air
quality, biological resources, cultural and paleontological resources, socioeconomics (local
transportation), and waste management.

* At Pantex, potential cumulative impacts were identified for land resources, site infrastructure, air
quality, water resources, cultural and paleontological resources, socioeconomics (local
transportation), and waste management.

* At SRS, potential cumulative impacts were identified for land resources, site infrastructure, air
quality, biological resources, cultural and paleontological resources, socioeconomics (local
transportation), public and occupational health and safety, and waste management.

S.8 COMPARISON OF ALTERNATIVES

The environmental impacts of the storage and disposition alternatives, including the Preferred Alternative, are
compared in this section. The emphasis is on those environmental resources and issues that discriminate
between the alternatives and are of interest to the public. Detailed comparison tables, including each alternative
and each resource and issue, are contained in Chapter 2 of the PEIS. Within this Chapter, Table 2.5-1 provides
a summary of environmental impacts for the Preferred Alternative for storage; Table 2.5-2 provides a
comparison of environmental impacts for the No Action and long-term storage alternatives; and Table 2.5-3
provides a comparison of environmental impacts for disposition alternatives (including the Preferred
Alternative).
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LONG-TERM STORAGE

Tables S.8-1 through S.8-6 present a comparison of the key environmental impacts for the long-term storage
alternatives and the Preferred Alternative for storage. As discussed in Section S.2, the Preferred Alternative for
storage is a combination of No Action and Upgrade Alternatives for the various DOE sites, and phaseout of Pu
storage at RFETS.

For all of the storage sites, the No Action Alternative is used as a baseline from which incremental impacts of
the storage alternatives are compared. The phaseout associated with these storage alternatives could reduce
human health and waste generation impacts and increase the number of lost jobs at some sites.

Site Infrastructure. For the Upgrade Alternatives, all requirements would be within existing site capacities for
all sites except for coal at ORR and SRS. Under the Preferred Alternative, coal consumption at ORR and SRS
would exceed site storage capacities by less than | percent; all other requirements would be within existing site
capacities. In those cases where site capacity for fuel storage does not adequately support increased
requirements, more frequent deliveries would be scheduled. Increases in resource requirements would be within
the following ranges over No Action: electrical energy, O to 104 percent (maximum for Pantex); peak electric
load, O to 90 percent (maximum for Pantex); oil, 0 to 13 percent (maximum for INEL for the Upgrade
Alternative); natural gas, 0 to 71 percent (maximum for Pantex); and coal, O to 1 percent (maximum for ORR).

For the Consolidation Alteratives, all requirements would be within existing site capacities at all sites except for
the following: electrical energy (12 percent over existing capacity), oil (1 percent over existing capacity), and
natural gas (no existing capacity) at NTS; coal at INEL (97 percent over existing capacity); and oil (1 percent
over existing capacity) and coal (2 percent over existing capacity) at SRS. In these cases where site capacity for
fuel storage does not adequately support increased requirements, more frequent deliveries would be scheduled.
Increases in resource requirements would be within the following ranges over No Action: electrical energy, 8 to
104 percent (maximum for Pantex); peak electric load, 9 to 90 percent (maximum for Pantex); oil, 1 to S percent
(maximum for Pantex); natural gas, 0 percent (no existing capacity at NTS); and coal, O to 97 percent (maximum
for INEL). All infrastructure requirements could be met by increasing procurement or, in the case of NTS, by
using a different energy source.

For the Collocation Alternatives, all requirements would be within existing site capacities at all sites except for
the following: electrical energy (21 percent over existing capacity), oil (1 percent over existing capacity), and
natural gas (no existing capacity) at NTS; coal at INEL (124 percent over existing capacity); oil (3 percent over
existing capacity), and coal (35 percent over existing capacity) at ORR; and oil (I percent over existing
capacity) and coal (3 percent over existing capacity) at SRS. In these cases where site capacity for fuel storage
does not adequately support increased requirements, more frequent deliveries would be scheduled. Increases in
resource requirements would be within the following ranges over No Action: electrical energy, 8 to 126 percent
(maximum for Pantex); peak electric load, 9 to 100 percent (maximum for Pantex); oil, 1 to 14 percent
(maximum for ORR); natural gas, 0 percent (no existing capacity at NTS); and coal, O to 124 percent (maximum
for INEL).

Soil, Cultural, and Paleontological. Ground disturbance during construction activities would potentially
impact soil; cultural resources (including historic, prehistoric, and Native American); and paleontological
resources. The Upgrade Alternatives and the Preferred Alternative would have fewer impacts because they use
existing facilities or involve only small areas of ground disturbance. The Consolidation and Collocation
Alternatives would have more impacts because they involve more ground disturbance due to the construction
of new facilities.

Land Use and Visual Resources. For land use, the larger facilities associated with Consolidation and
Collocation Alternatives would use more land (56 to 87 ha [138 to 215 acres]) than the facilities associated with
Upgrade and Preferred Alternatives (0 to 0.1 ha [0 to 0.25 acres]). The Collocation Alternative at ORR would
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change the current VRM Class 4 designation of the Bear Creek Road/Route 95 intersection to Class 5. Visual
resources at the other DOE sites would not be affected by the storage alternatives because the facilities would
be located near other similar structures.

Air Quality and Noise. Since the Collocation and Consolidation Alternatives would result in more air emission
sources (exhaust from delivery trucks, generators, and boilers), slightly greater air quality impacts would occur
than with the Upgrade and Preferred Alternatives. The more extensive ground disturbance during construction
associated with the Consolidation and Collocation Alternatives would also result in higher levels of PM, and
TSP than for the Upgrade and Preferred Alternatives. Potential air emissions for all of the alternatives are within
applicable Federal, State, and local air quality standards and guidelines. Minimal noise impacts would be
expected from the storage alternatives because of the remote location of the facilities that would be modified or
constructed.

Socioeconomics. Beneficial impacts to regional employment would be expected from all storage alternatives at
all storage sites (Table S.8-1) except for the site (or sites depending on the alternative) where storage would be
phased out. Collocation would generate the largest employment, followed by the Consolidation, Upgrade, and
Preferred Alternatives. However, the phaseout at RFETS associated with the Preferred Alternative would result
in the loss of approximately 2,200 direct jobs. Due to the small number of the new jobs created by the
alternatives relative to the size of the regional economies at all of the DOE sites, community services would not
be affected by the long-term storage alternatives. Short-term local transportation impacts may result at all sites
from the construction of the facilities associated with the storage alternatives. The larger construction projects
(Collocation and Consolidation Alternatives) would have a greater potential to cause short-term congestion on
local roads than the smaller construction projects (the Upgrade and Preferred Alternatives).

Table S.8—-1. Maximum Incremental Direct Employment Over No Action Generated During Operations at
Each Candidate Site

Total Site
Employment in Preferred
Site 2005 Upgrade Consolidation Collocation Alternative

Hanford 14,586 2523 443 572 0
NTS 3,800 NA 527° 641° 0
INEL 6911 116* 432 561 0
Pantex 3,559 90¢ 5094 601 90°
ORR 18,010 11 f 5668 111
SRS 16,562 30h 485 614 3ohi

2 Upgrade with RFETS and LANL materials.

b Modify P-Tunnel.

¢ Upgrade with RFETS and LANL materials. Actual number of employees during operation could be higher.
4 Construct new and modify existing storage facilities.

¢ Upgrade with pits from RFETS.

f' Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
& Construct new Pu and HEU facilities.

P Workers would be supplied from existing site workforce.

i Upgrade with non-pit materials from RFETS.

Note: NA=not applicable.

Water Resources. The water resource impacts for the Consolidation and Collocation Alternatives are greater
than for the Upgrade and Preferred Alternatives, both in water requirements and wastewater discharges.
Wastewater discharge is dependent on the number of employees, which is greatest for the Consolidation and
Collocation Alternatives due to the larger facilities. As shown in Table S.8-2, water resource requirements are
the greatest for the Collocation Alternative at all DOE sites because collocation includes the maximum amount
of Pu and HEU in the PEIS. Water resource requirements for all the alternatives would impact groundwater
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availability at Pantex because the additional groundwater withdrawal would contribute to the existing overall
decline in water levels of the Ogallala Aquifer. However, there should be minimal impacts to regional
groundwater levels from this additional withdrawal. At all other sites, water requirements would have minimal
impact on water resources because of the abundance of surface water or groundwater.

Table S.8-2. Maximum Annual Net Incremental Water Usage Over No Action During Operation at Each

Candidate Site
No Action Preferred
in 2005 Upgrade Consolidation Collocation Alternative

Site (MLY) (MLY) (MLY) (MLY) (MLY)
Hanford 195 8.9% 110 150 0
NTS 2,400 NA 130° 190° 0
INEL 7,570 222 66 87 0
Pantex 249 110° 110¢ 130 27.59
ORR 14,760 0.24 e 360f 0.24
SRS 13,247 7.12 360 460 5.78

3 Upgrade with RFETS and LANL materials.

® Modify P-Tunnel.

¢ Construct new and modify existing storage facility.

d Upgrade with pits from RFETS. )

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
f Construct new Pu and HEU facilities.

& Upgrade with non-pit materials from RFETS.

Note: MLY=million liters per year; NA=not applicable.

Biological Resources. The Preferred Alternative would have no incremental biological resource impacts at
INEL and Hanford, and minimal impacts at Pantex and potentially at SRS because of ground disturbance for
upgrades. The Consolidation and Collocation Alternatives would have the potential to impact biological
resources at all DOE sites because they would involve ground disturbance. At Pantex, previously disturbed land
would be used for consolidation and collocation facilities. Threatened and endangered species at NTS and SRS
may be affected by the storage alternatives at these sites.

Environmental Justice. All six DOE storage sites have, within an 80-km (50-mi) radius, census tracts with
greater than 25 percent minority or low-income populations. However, the public health and safety analyses
show that air emissions and hazardous chemical and radiological releases from normal operations for all storage
alternatives would be within regulatory limits and that no latent cancer fatalities would result. The public health
and safety analyses also indicate that radiological releases from accidents would not result in disproportionate
and adverse human health or environmental impacts. Potential transportation accidents would be random events
along transportation corridors. Therefore, none of the storage alternatives would have disproportionately high
or adverse impacts on minority or low-income populations.

Waste Management. All of the storage alternatives would impact existing waste management practices at the
DOE sites by increasing the amount of waste that must be treated, stored, and disposed. Depending on decisions
in the waste-type-specific RODs for the Waste Management PEIS, wastes would be treated and disposed of
onsite or at regionalized or centralized DOE sites. Generally, the Consolidation and Collocation Alternatives
would generate more wastes than the Upgrade and Preferred Alternatives. Tables S.8-3 through S.8-5 show the
maximum incremental waste generation rates for solid TRU, solid low-level, and solid hazardous wastes at the
six candidate sites.

Public and Occupational Health and Safety. Table S.8—6 shows the differences between the long-term storage
alternatives for radiological exposures to the public. The maximum potential latent cancer fatalities over No
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Action for the MEI over 50 years from normal operations ranges from 4.5x10°"3 for the Upgrade and Preferred
Alternatives at Pantex to 1.1x10™ for the Collocation Upgrade Alternative at ORR. This means that the chance
of a latent cancer fatality occurring ranges from about 1 in 1 billion to 5 in 10 trillion. The risk varies because
of site parameters including the distance from the facility to the MEI (small sites vs. large sites); local
meteorological conditions (windspeed, direction, and stability); and the type of material being stored (metals
and oxides vs. residues).

Table S.8-3. Maximum Annual Net Incremental Volume of Solid Low-Level Waste Over No Action
Generated During Operations at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative

Site (m?) (m*) (m?) (m*) (m*)
Hanford 3,390 89 1,260 1,300 0
NTS 15,000 NA 1,260 1,300 0
INEL 7,200 500° 1,260 1,300 0
Pantex 32 1,260* 1,260 1,300 138P
ORR 7,320 3 c 1,300¢ 3
SRS 16,400 0 1,220°¢ 1,260° 0

3 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
4 Construct new Pu and HEU facilities.

¢ Net waste from new facility and from phaseout of existing facility.

Note: NA=not applicable.

Table S.8—4. Maximum Annual Net Incremental Volume of Solid Transuranic Waste Over No Action
Generated During Operations at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative
Site (m*) (m*) (m’) (m*) (m?)

Hanford 271 212 10 10 0
NTS 0 NA 10 10 0
INEL 35 28 10 10 0
Pantex 0 10° 10 10 0.8P
ORR 119 0 c 104 0
SRS 338 0 2°¢ 2¢ 0

3 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
9 Construct new Pu and HEU facilities.

€ Net waste from new facility and from phaseout of existing facility.

Note: NA=not applicable.
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Table S.8-5. Maximum Annual Net Incremental Volume of Solid Hazardous Waste Over No Action
Generated During Operations at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative
Site (m%) (m*) (m*) (m*) (m*)

Hanford 560 4 2 2 0
NTS 212 NA 2 2 0
INEL 1,200 1 2 2 0
Pantex 31 2 2 2 1.5
ORR 26 0.8° d 2¢ 0.8
SRS 15,100 0.8 2 2 0.6'

 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

¢ Total of mixed LLW and hazardous waste because hazardous waste is included in mixed LLW.

4 Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
¢ Construct new Pu and HEU facilities.

f Upgrade with non-pit materials from RFETS.

Note: NA=not applicable.

Table S.8-6. Maximum Latent Cancer Fatalities Over No Action for Maximally Exposed Individual for 50
Years From Normal Operations at Each Candidate Site

No Action Preferred
Site in 2005 Upgrade Consolidation Collocation Alternative

Hanford 1.0x10°® 4.5x1071 6.2x10711 6.2x10°" 0
NTS 1.0x1077 NA 1.4x10°10 1.4x10710 0
INEL 4.4x1077 1.3x10°7" 4.0x1071 4.0x10°M 0
Pantex 1.5x10° 45x10°13 2.4x10°10 2.4x10710 4.5x10°13
ORR 3.5x10°8 5.5x10713 a 1.1x107? 5.5x10°13
SRS 2.0x10° 2.1x10°710 3.5x10°10 3.5x10°10 2.1x10°10

2 Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
Note: NA=not applicable.

Potential accidents were postulated for each of the long-term storage alternatives. The risk of cancer fatalities
to the population located within 80 km (50 mi) of the accident release point for the accident scenario evaluated
with the highest risk (PCV penetration by corrosion) for the Upgrade Alternative would be: 4.3x1 074 at Hanford;
1.6x1073 at INEL; 8.8x10% at Pantex (Preferred Alternative); 3.0x107> at ORR (Preferred Alternative); and
4.6x10"* at SRS. For both the Consolidation and Collocation Alternatives, the highest risk to the population
located within 80 km (50 mi) of the accident release point associated with the accident scenarios evaluated (PCV
penetration by corrosion) would be: 4.2x 1073 at Hanford; 5.1x1 07/9.4x107 at NTS (P-Tunnel/New Puand HEU
Facility); 1.2x10> at INEL; 1.4x1073 at Pantex; and 1.7x1072 at ORR; and 4.6x10" at SRS. Since Pu accidents
dominate the accident spectrum, the risks would be higher for the Consolidation and Collocation Alternatives
because these alternatives would require more Pu at a single DOE site than the Upgrade Alternative.

Intersite Transportation. For intersite transportation, the Upgrade and Preferred Alternatives would have
lower potential for fatalities. For the Preferred Alternative, the number of potential fatalities ranges from O at
Hanford and INEL (since there is no transport of material) to 0.06 at SRS. The Consolidation and Collocation
Alternatives would have the higher potential for intersite transportation fatalities because they would move the
greatest amount of material between sites. The number of potential fatalities ranges from 0.079 (Consolidated
Storage Alternative at Pantex) to 1.07 (Collocated Storage Alternative at Hanford). Intersite transportation
impacts would primarily result from nonradiological sources, such as fatalities from nonradiological traffic
accidents.
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DISPOSITION ALTERNATIVES

Table S.8-7 depicts total campaign data for the disposition alternatives including the Preferred Alternative for
disposition. A total of approximately 50 t (55.1 tons) of surplus Pu is assumed to be processed over the life of
the campaign. In preparation for disposition under any alternative, surplus Pu must be processed through either
the pit disassembly/conversion facility or the Pu conversion facility. Approximately 32.5 t (35.8 tons) are
assumed to be processed at the pit disassembly/conversion facility, and approximately 17.5 t (19.3 tons) at the
Pu conversion facility. Since these two facilities produce the input material for the other disposition facilities,
actions at these two facilities would be the first to occur for the campaign. The operating period for these two
facilities for each disposition alternative, including the Preferred Alternative, is 10 years.

Table S.8-7. Total Campaign Data (Approximate) for Disposition Alternatives and the Preferred

Alternative
Disposition Alternatives Preferred Alternative
Years In Years In
Total Pu Throughput  Operation Total Pu Throughput  Operation
Action t) (t/yr) (t) (t/yr)
Pit disassembly/ 325 3.25 10 325 3.25 10
conversion
Pu conversion 17.5 1.75 10 17.5 1.75 10
Direct to borehole 50 5 10 NA NA NA
Immobilized to borehole 50 5 10 NA NA NA
Vitrification 50 5 10 17.5% 5% 3.5°
Ceramic immobilization 50 5 10 17.5% 52 3.5°
Electrometallurgical 50 5 10 NA NA NA
treatment
MOX fuel fabrication 50 3 17 325 3 11
5 Existing LWRs® 50 3 17 32.5 3 11
2 Partially completed 50 3 17 NA NA NA
LWRs*
2 Large or 4 small 50 3 17 NA NA NA
evolutionary LWRs
CANDU reactors? 50 3.8 13 NA NA NA

2 Either vitrification or ceramic immobilization would be implemented for immobilization of surplus Pu under the Preferred Alternative,
but not both.
® Three to five existing LWRs would be used depending upon the amount of MOX fuel in the reactor core.

€ If the partially completed LWRs were to be completed by other parties, they would be considered existing LWRs and could compete
for the surplus Pu disposition mission under the Preferred Alternative.

9 The CANDU reactor is retained in the event a multilateral agreement is made among Russia, Canada, and the United States to use
CANDU reactors.

Note: NA=not applicable.

The operation of the disposition facilities for a single disposition alternative would require between 10 and 17
years to accomplish the disposition mission. However, the Preferred Alternative may result in fewer years of
operation for the disposition facilities, since the 50 t (55.1 tons) of surplus Pu would be dispositioned under two
different technologies. For purposes of analysis, it is assumed that approximately 17.5 t (19.3 tons) of surplus
Pu would be immobilized through vitrification or ceramic immobilization, and approximately 32.5 t (35.8 tons)
would be converted to MOX fuel for use in reactors,?? under the Preferred Alternative. The number of years in

20 The actual amount dispositioned under each disposition technology would depend on subsequent NEPA analysis, costs, test and
demonstration results, international agreements, and the procurement process among other things.
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operation for each disposition technology may be less than that required to process the full 50 t (55.1 tons) with
any single disposition alternative.

Actual years of operation and Pu throughput rates for any of the reactor disposition alternatives would not
exceed 17 years and 3.8 t/yr (4.2 tons/yr), respectively, but could be less depending upon the final reactor core
design. Variables such as the amount of MOX fuel included in each core have not yet been determined and
would affect the years required to complete the mission using the reactor alternatives. Conservative estimates
for throughput and years in operation are presented for comparing the Reactor Alternatives with the Preferred
Alternative.

Table S.8-8 presents a comparison of the total campaign impacts from the disposition of 50 t (55.1 tons) of
surplus Pu for key environmental resources for the individual disposition alternatives and the Preferred
Alternative. Since the ceramic immobilization facility generally has greater impacts than the vitrification
facility, it was used in the calculation of the total campaign impacts for the Preferred Alternative. A comparison
of impacts is not included for community services, environmental justice, and noise since the impacts are highly
site-specific.

Biological, Geology and Soil, Land Use, and Cultural and Paleontological Resources. Ground disturbance
during construction activities would potentially impact soil; biological; cultural resources (including historic,
prehistoric, and Native American); and paleontological resources for all of the disposition alternatives. The
immobilization altenatives would disturb the least amount of land while the Evolutionary LWR Altemative
would disturb the most land area because it would require the most new construction. However, when
considering operational land area, the two Deep Borehole Alternatives would require the most land because of
the 1.6-km (1-mi) radius buffer zone. Depending upon location, all of the alternatives could result in visual
resource impacts by changing the visual resource management classification of an area. The Deep Borehole
Alternatives would impact geologic resources because the borehole operations would render the site perpetually
unusable.

Site Infrastructure and Water Resources. The evolutionary LWR would require the largest electrical load
during operations. The Evolutionary LWR and the Partially Completed LWR Alternatives would require the
most additional water for operations. The rest of the alternatives would require nearly the same amount of water,
with the exception of the Electrometallurgical Treatment Alternative, which would require the least amount of
water.

Air Quality and Socioeconomics. Potential construction-related impacts on air quality and local transportation
would be minor for all of the disposition alternatives and the Preferred Alternative. The Evolutionary LWR and
Partially Completed LWR Alternatives would generate the most employment and income among the
alternatives. For local transportation, the Evolutionary LWR Alternative would have the greatest potential of
reducing the level of service on local roads during construction and/or operations. Some reduction in level of
service would also be expected for the Vitrification, Ceramic Immobilization, and the Preferred Alternatives.

Public and Occupational Health and Safety. There would be potential for impacts to public and occupational
health and safety from the radiological and hazardous chemical doses during operations of all the disposition
alternatives, including the Preferred Alternative; however, the annual radiological doses to onsite workers and
the public would be within regulatory limits for all alternatives. For hazardous chemicals, potential impacts to
the public and onsite workers would not be expected to cause adverse health affects.

A set of potential accidents was postulated for each of the disposition technology alternatives. The risk of cancer
fatalities to the population located within 80 km (50 mi) of the accident release point for the front-end
disposition process campaign would range from 4.5x10716 10 1.7x10°* for pit disassembly/conversion (for the
highest accident risk scenario [fire on loading dock] at the potential disposition sites: 4.6x10™ at Hanford;
1.4x10°3 at INEL; 1.6x10°> at Pantex; and 5.0x107 at SRS) and from 1.5x10°1° to 1.3x10*# for Pu conversion
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Table S.8-8. Comparison of Resource Use and Impacts From the Total Campaign for the Operation of
Disposition Alternatives®

Latent Cancer
Fatalities for

Total MEI from Solid
Number Lifetime Solid TRU Solid Low- Hazardous
of Worker- Accident-Free Waste  Level Waste  Waste
Years Water Usage  Operation  Generated Generated Generated
Alternatives (million 1) (m3) (m?) (m?)
Direct to borehole 20,550 3,405 1.2x107° 10 3,452 18,500 287
1.2x1077
Immobilized to borehole 29,550 6,605 1.2x10? to 4,955 18,740 497
1.2x107
Vitrification 24,810 4,251 1.2x10° to 4,440 18,590 307
1.2x107
Ceramic immobilization 25,730 4,251 1.2x107° to 4,440 18,590 307
1.2x1077
Electrometallurgical 17,960 1,751 1.2x10° to 3,510 19,000 125
treatment 1.3x1077
5 Existing LWRsP 29,030 2,717 1.3x10% 10 8,652 21,051 2,718
2.6x10°
2 Partially completed LWRs® 47,305 2,352,000 9.8x10® to 8,652 22,955 to 3,636
9.9x10°6 42,709
2 Evolutionary large LWRs¢ 53,850 2,062,000 5.8x107 10 8,652 38,051 3,636
8.2x10°°
4 Evolutionary small LWRs® 59,630 1,856,000 8.4x1077 to 8,652 39,411 4,554
9.6x107°
CANDU reactorsf 25,630 2,717 1.8x107 10 8,652 21,051 2,718
1.2x10°7
Preferred Alternative® 16,140 3,253 9.0x107 to 7,163 20,182 1,866
1.7x10°6

3 Data includes all front-end processes (Pu conversion, pit disassembly/conversion, and MOX fuel fabrication) that would be needed
for the individual alternatives. The total campaign impacts were calculated by multiplying the annual impacts times the number of
years of operation, as identified in Table S.8-7.

Y The table reflects the use of 5 existing LWRs. Three to five existing LWRs would be used depending upon the amount of MOX fuel
in the reactor core.

€ The table reflects the use of 2 partiaily completed LWRs.

4 The table reflects the use of 2 evolutionary large LWRs.

© The table reflects the use of 4 evolutionary small LWRs.

f The table reflects impacts from pit disassembly/conversion and MOX fuel fabrication in the United States.

& Ceramic immobilization and 5 existing LWRs are the assumed technologies for the Preferred Alternative for comparative purposes
only.

(for the highest accident risk scenario [fire on loading dock] at the potential disposition sites: 3.5x107 at
Hanford and 3.2x10™ at SRS). Within the borehole category, the risk of cancer fatalities to the population
located within 80 km (50 mi) of the accident release point for direct disposition campaign would range from
8.4x10716 t0 6.3x10°8. For both the ceramic immobilization front-end process prior to immobilized disposal,
and ultimate disposition in the deep borehole complex, the risks would range from 9.3x10°!8 10 6.3x10°® and
9.3x10"1% 10 6.3x10°, respectively for the disposition campaign. The risk of cancer fatalities to the population
located within 80 km (50 mi) of the accident release point for the immobilization category would range from
2.8x10°1% to 1.8x107 for the vitrification alternative and from 7.0x107'® to 1.9x107 for the ceramic
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immobilization alternative over the disposition campaign (for the highest accident scenario [criticality] at the
potential disposition sites and 30 percent immobilization campaign: 1.7x10 8 at Hanford and 2.1x10°® at SRS).
For the immobilization of Pu through electrometallurgical treatment of spent fuels, the projected campaign risk
to the population would be 3.5x107 for the accident scenario evaluated with the highest risk (a breach in the
argon cell initiated by a design basis earthquake).

For the reactor alternative, the risk of cancer fatalities to the population located within 80 km (50 mi) of the
accident release point for the MOX fuel fabrication facility would range from 4.6x107'6 to 4.3x10°* for the
campaign (for the highest accident scenario [fire on loading dock] at the potential disposition sites using for
analysis purposes, approximately 70 percent disposition campaign: 5.2x107 at Hanford; 1.6x10° at INEL;
1.8x107 at Pantex; and 5.2x10™ at SRS). The risk of cancer fatalities to the population located within 80 km
(50 mi) of the accident release point for the MOX-fueled evolutionary LWR would range from 9.6x107!! 1o
6.9x10°®. Under the Preferred Alternative, DOE would pursue the use of MOX-fueled LWRs. The incremental
effects of utilizing MOX fuel in a reactor in place of UO, were derived from a quantitative analysis of severe
accident release scenarios for MOX and UO, using the MACCS computer code and generic population and
meteorology data. The analysis only considers severe accidents where sufficient damage would occur to cause
the release of Pu or uranium. The risks of severe accidents were found to be in the range of plus 8 to minus 7
percent, compared to UO, fuel, depending on the accident release scenario. The incremental risk of cancer
fatalities to a generic population located within 80 km (50 mi) of the severe accident release point would range
from -2.0x107* to 3.0x107 per year.

Waste Management. The reactor alternatives and the Preferred Alternative would be the only alternatives that
would generate spent nuclear fuel. The Partially Completed LWR Alternative would generate the largest
incremental increase in spent nuclear fuel. The Preferred Alternative would generate the lowest incremental
increase of spent nuclear fuel among the reactor alternatives because the combination of disposition
technologies would require less Pu to go through reactors. The reactor alternatives and the Preferred Alternative
would also generate the most solid TRU, solid low-level, and solid hazardous waste among the alternatives.

Intersite Transportation. The Evolutionary LWR and Partially Completed LWR Alternatives would have the
highest potential fatalities over the total campaign because they would require the most material transport. The
Preferred Alternative and Electrometallurgical Treatment Alternative would have the lowest potential fatalities
from transportation. Intersite transportation impacts would primarily be the result of nonradiological impacts
such as fatalities from nonradiological highway accidents.

S.9 SUMMARY OF MAJOR ISSUES IDENTIFIED DURING THE COMMENT PERIOD
AND CHANGES TO THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT
STATEMENT

S.9.1 ISSUES IDENTIFIED AND RESOLVED

The Department initially issued the Storage and Disposition PEIS as a draft for public comment for the period
from March 8 through May 7, 1996. In response to public requests, DOE extended the comment period deadline
to June 7, 1996. Public meetings on the Draft PEIS were held in March and April 1996 at the following
locations:

Denver, CO March 26, 1996
Las Vegas, NV March 28-29, 1996
Oak Ridge, TN April 2, 1996
Richland, WA April 11, 1996
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Idaho Falls, ID April 15, 1996
Washington, DC April 17-18, 1996
Amarillo, TX April 22-23, 1996
North Augusta, SC 4 April 30, 1996

During the 92-day public comment period on the Storage and Disposition Draft PEIS, DOE received comments
on the document by mail, fax, telephone recording, electronic mail, and orally at the public meetings. Altogether,
DOE received approximately 8,700 written and recorded comments from individuals and organizations. All
comments are presented in Volume IV of the Storage and Disposition Final PEIS, the Comment Response
Document. '

Approximately 80 percent of the comments received consisted of mail-in letter and postcard campaigns which
expressed either support of or opposition to the use of various sites or alternatives. Many commentors
encouraged DOE and the United States to become the world leader in the safe, secure, and timely disposition of
Pu, and favored worldwide nonproliferation efforts for surplus Pu. The following highlights recurring
comments, DOE’s response, and the PEIS revisions in response to these comments.

A number of commentors expressed the opinion that the surplus Pu should remain in present locations for future
energy or weapons use, or until new technologies are available for disposition. In response to these concerns,
DOE expanded the discussion on the need for the proposed Pu disposition action in the PEIS. Disposition is
necessary to implement the President’s Nonproliferation and Export Control Policy in a safe, reliable, cost-
effective, and timely manner.

Some commentors aiso stated that DOE should consider additional disposition alternatives, including the use of
FFTF, deep burn reactors, and mononitride reactors. The use of advanced reactors such as deep burn reactors
and mononitride reactors was considered but eliminated due to the technical immaturity, attendant costs, and
lengthy development and demonstration efforts required to bring the technologies to a viable, practical status
and enable disposition options to be initiated with certainty. The FFTF would be considered for Pu disposition
if first selected for tritium production. The FFTF is not a reasonable, stand-alone alternative because it is in a
standby status awaiting shutdown and because it could not satisfy the criterion of completing the disposition
mission within 25 years. A discussion of FFTF for this purpose is included in Appendix N. In all, thirty-seven
different alternative options were considered by DOE for disposition of Pu. DOE has made revisions to the
Summary and Chapter 2 of the PEIS to clarify how the screening process was used for selection of reasonable
alternatives.

Commentors noted that transportation of fissile materials is one of their major concerns with the Program. The
ground transportation between sites, in the event a consolidation alternative was selected, could increase the
potential for traffic accidents. International transportation for specific border crossings for the shipment of MOX
fuel to Canada for the CANDU Reactor Alternative was also identified as a concern. DOE acknowledges the
public’s concern, and in response, the transportation analysis in Section 4.4 and Appendix G of the Draft PEIS
was expanded. The revisions address security measures for land and sea transport, emergency preparedness, and
clarify the results of analyses performed.

One frequently recurring comment presented by the public relates to the technical, cost, schedule, and
nonproliferation analyses to support DOE’s ROD. Many of the commentors suggested that DOE should make
information available for public review. Since issuance of the Draft PEIS, DOE has prepared both the Technical
Summary Report for Long-Term Storage of Weapons-Usable Fissile Materials (DOE/MD-0004 Reyv. 1) and the
Technical Summary Report for Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0003 Rev. 1). These
two reports summarize representative technical, cost, and schedule data for the reasonable alternatives being

S-54



Summary

considered for long-term storage and surplus Pu disposition, respectively. In July and August 1996, these
documents were initially distributed for public review and comment. After taking the public’s comments into
consideration, DOE revised and re-issued both reports in November and December 1996. In October 1996, DOE
issued the Draft Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile Material Storage
and Plutonium Disposition Alternatives, which analyzes the nonproliferation and arms reduction implications
of the alternatives addressed in the PEIS for Pu and HEU storage and the disposition of surplus Pu. From
October through early November 1996, the public was asked to review and comment on the draft
nonproliferation document; this process included a series of 10 public meetings held nationwide. Public
comments received are being taken into consideration in revising the report, which is scheduled for re-issue in
late 1996. This report, in conjunction with the Final PEIS, the technical summary reports previously described,
and public input, will form the basis for DOE’s decisions, which will be discussed in a ROD to be issued no
sooner than 30 days after publication of the Environmental Protection Agency’s Notice of Availability of the
Final PEIS.

Commentors also stated that the U.S. Nonproliferation Policy does not encourage the civil use of Pu or Pu
processing for either nuclear power or nuclear explosive purposes. The commentors requested that the PEIS
address the possibility that the MOX option would have an adverse effect on U.S. nonproliferation policy by
encouraging its use in civil nuclear power programs and by encouraging Pu reprocessing and recycling. DOE
acknowledges the public concern for nonproliferation. As discussed in the PEIS, the reactor option would utilize
a once-through fuel cycle. Spent fuel from disposition would be disposed of with other commercial reactor spent
fuel. This is consistent with U.S. policy since no Pu in the spent fuel would be recycled. Revisions to the
Summary and Chapter 1 of the PEIS were made to expand and clarify this issue.

Commentors indicated that the isotopic composition of the residual Pu in the final waste forms is an
inappropriate criterion by which to assess proliferation risks because it perpetuates a myth that reactor-grade Pu
cannot be used to make workable weapons. In the opinion of these commentors, isotopic degradation does not
constitute a compelling argument in favor of the MOX option. DOE acknowledges that, although it may be
possible to make a nuclear weapon from spent commercial reactor fuel, this can only be done with extreme
difficulty by individuals with a great deal of experience in handling and processing nuclear materials. DOE
believes that the disposition of weapons Pu through the use of MOX fuel in reactors would meet the Spent Fuel
Standard in creating a radiological barrier that makes the Pu as difficult to retrieve and reuse in weapons as Pu
in spent commercial fuel. The use of this technology would allow for the Pu to be disposed in a geologic
repository, the same as for spent commercial fuel. Revisions to Chapter 1 of the PEIS were made to clarify this
issue.

S.9.2 CHANGES MADE TO THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

This section identifies changes made since the issuance of the Draft PEIS. The Final PEIS includes the Preferred
Alternative, which is a combination of other alternatives and is described in Section S.2 and Section 1.6. Other
changes, after considering public comments, are described below.

Appendix N, which in the Draft PEIS summarized the operational aspects of the multipurpose reactor, has been
revised for the Final PEIS to provide information on the costs and benefits of conducting separate tritium
production and Pu disposition missions versus the costs and benefits of carrying out one multipurpose mission.
Included in Appendix N is a cost comparison of using new Advanced LWRs or Modular Helium Reactors, and
a discussion of issues regarding the use of the FFTF (a liquid metal reactor at Hanford) for tritium production
and Pu disposition.

Appendices O, P, Q, and R were added to the Final PEIS to help clarify alternative issues as they relate to the

Preferred Alternative. Appendix O describes two can-in-canister technology concepts at SRS, which are variants
of the Vitrification and Ceramic Immobilization Disposition Alternatives described in Chapter 2. This
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information was added based on public interest in these concepts during the Draft PEIS comment period, and
also because of DOE’s reconsideration of this technology as being a viable approach for Pu disposition through
immobilization.

Appendix P provides a description of using the Manzano Weapons Storage Area (WSA) near Albuquerque, NM
to store Pu pits. This appendix was added because DOE’s Preferred Alternative separates the storage of pits from
non-pit materials, in which case Manzano WS A no longer appears unreasonable under the Preferred Alternative
for pit storage. However, since DOE’s preferred site for interim storage of pits is Pantex (as described in the
Pantex EIS) and since the majority of pits are already located in storage at Pantex, the Preferred Alternative
proposes the long-term storage of Pu pits at Pantex. Weapons assembly/disassembly would continue at Pantex
in any case. Construction of a new storage facility at Manzano would create needless expense and transportation
risk.

Appendix Q describes the operations and human (radiological) health impacts associated with Pu pits being
transferred from RFETS to Pantex, repackaged in Zone 12 South, and placed in storage in Zone 4 West at
Pantex, as part of the Preferred Alternative for long-term storage. The information presented in this appendix is
based on the Pantex EIS analysis of storing the Pu pits already at Pantex.

Appendix R discusses aircraft crash and radioactive release probabilities for proposed storage and disposition
facilities at Pantex.

Section 1.2 of the Final PEIS has been revised to reflect the cooperative effort between the United States and
Russia to study different options for managing excess Pu (including secure storage, conversion of Pu weapons
components to other forms, and stabilization of unstable forms of Pu), and options for disposition of excess Pu
(deep borehole, immobilization, and reactors). The results of this study have been documented in the Joint
United States/Russian Plutonium Disposition Study report, completed in September 1996. This study and the
options considered will provide decisionmakers from both countries with a set of jointly evaluated alternatives
for Pu disposition and help build further trust and cooperation in the area of fissile material disposition.
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ABSTRACT: This document analyzes the potential environmental consequences of alternatives for the long-term
storage (up to 50 years), including storage until disposition, and disposition of weapons-usable fissile materials
from U.S. nuclear weapon dismantlements under the responsibility of the DOE. Long-term storage of
nonsurplus inventories of weapons-usable plutonium (Pu) and highly enriched uranium (HEU) are required for
national defense purposes, while the disposition of surplus weapons-usable Pu is necessary in order to
implement our national nonproliferation policy. In addition to the No Action Alternative, this PEIS assesses
three storage alternatives (that is, upgrade at multiple sites, consolidation of Pu, and collocation of Pu and HEU)
at six DOE candidate sites located across the country. These sites are Hanford Site, Nevada Test Site, Idaho
National Engineering Laboratory, Pantex Plant, Oak Ridge Reservation, and Savannah River Site. Although
they are not candidate sites for storage, Rocky Flats Environmental Technology Site (RFETS) and Los Alamos
National Laboratory are assessed for the No Action Alternative. For the disposition of surplus Pu, three
alternative categories (that is, deep borehole, immobilization, and reactor) with nine primary alternatives are
assessed at several DOE and representative sites for analysis purposes. Evaluations of impacts on site
infrastructure, water resources, air quality and noise, socioeconomics, waste management, public and
occupational health and safety, and environmental justice are included in the assessment. The intersite
transportation of nuclear and hazardous materials is also assessed. DOE’s Preferred Alternative is identified in
this Final PEIS. The Preferred Alternative for storage is a combination of No Action and Upgrade Alternatives
for the various DOE sites, and phaseout of Pu storage at RFETS. The Preferred Alternative for disposition of
surplus Pu is to pursue a disposition strategy involving a combination of immobilization and reactor
alternatives, including vitrification, ceramic immobilization, and existing reactors.

PUBLIC INVOLVEMENT: The DOE issued a Draft PEIS on March 8, 1996, and held a formal public comment
period on the Draft through June 7, 1996. In preparing the Final PEIS, DOE considered comments received via
mail, fax, electronic bulletin board (Internet), and transcripts of messages recorded by telephone. In addition,
comments and concerns were recorded by notetakers during interactive public meetings held during March and
April 1996 in Denver, CO, Las Vegas, NV, Oak Ridge, TN, Richland, WA, Idaho Falls, ID, Washington, DC,
Amarillo, TX, and North Augusta, SC. Comments received and DOE’s responses to those comments are found
in Volume IV of the Final PEIS.



FOREWORD

This is the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (PEIS), prepared by the U.S. Department of Energy, Office of Fissile Materials Disposition.
The document is composed of four volumes and a separate Summary. Changes made since the Draft PEIS are
shown by change bar notation (vertical lines adjacent to the changes) in this Final PEIS for both text and tables.
Deletion of one or more sentences is indicated by the phrase “Text deleted.” in brackets. This Final PEIS
includes the Preferred Alternative, which is a combination of alternatives. The Preferred Alternative is described
in Section 1.6 and Chapter 2 of Volume I, and analyzed in Chapter 4 of Volume II. For all the alternatives,
including the Preferred Alternative, a comparison of alternatives is presented in Section 2.5 of Volume I and a
summary of impacts is presented in Section 4.6 of Volume II (Part B). Information from these sections is also
presented in the Summary.

Volume I contains Chapters 1 through 3 of the PEIS. Chapter 1 includes a description of the history and
background of the fissile materials disposition program, the purpose of and need for the proposed action, a
summary of changes made to the Draft PEIS, and the Preferred Alternative. Chapter 2 gives a description of the
proposed long-term storage and disposition alternatives, a description of how the alternatives were selected and
why others were eliminated from further consideration, and a comparison of the alternatives in terms of their
potential environmental impacts. Chapter 3 describes the affected environment at candidate long-term storage
locations, and at sites and environmental settings for the disposition alternatives.

Volume II (Parts A and B) contains Chapters 4 through 10 of the PEIS. Chapter 4 describes the potential
environmental impacts resulting from construction and operation of the proposed long-term storage and
disposition alternatives, including the Preferred Alternative. Also contained in this chapter are intersite
transportation impacts, a discussion of environmental justice issues, cumulative impacts due to the
implementation of the proposed alternatives in addition to other actions at a site, avoided environmental
impacts, and a summary of impacts. Chapter 5 provides a list of references used in the preparation of this
document. Chapter 6 provides an index to the main text of the PEIS. Chapter 7 is a glossary of key terms used
in the document. Chapter 8 is a list of preparers. Chapter 9 lists government agencies and organizations
contacted during the preparation of this PEIS. Chapter 10 provides a distribution list for the document.

Volume III contains the appendices to this PEIS. Appendix A contains the fact sheet on the President’s
Nonproliferation and Export Control Policy, and the Joint Statement Between the United States and Russia on
Nonproliferation. Appendix B provides specifications for key buildings within each facility complex analyzed
in this PEIS. Appendix C describes requirements for construction and operation of the various facilities required
to accomplish the storage and disposition activities essential to the alternatives described in this PEIS.
Appendix D provides information on overall water usage for the storage and disposition facilities discussed in
this PEIS. Appendix E gives a general overview of the Department of Energy (DOE) environmental restoration
and waste management program, baseline waste management at DOE sites, and project-specific waste
management activities associated with the proposed long-term storage and disposition alternatives. Appendix F
provides detailed data supporting the air quality and noise analyses. Appendix G describes the methodology
used for intersite transportation risk analysis and provides a summary of hazardous materials shipped to and
from DOE sites, plus information on shipping containers. Appendix H evaluates various plutonium waste forms
for potential disposal in a high-level waste repository. Appendix I describes operations of a Canadian Deuterium
Uranium Reactor. Appendix J identifies the compliance requirements associated with the Proposed Action, as
specified by the major Federal and State environmental, safety, and health statutes, regulations, and orders.
Appendix K lists the scientific names of common nonthreatened and nonendangered animal and plant species
identified in Chapters 3 and 4. Appendix L includes the supporting data used for assessing the No Action



Alternative in the socioeconomics sections of this PEIS. Appendix M presents detailed information on the
potential health risks associated with releases of radioactivity and hazardous chemicals from the proposed
storage and disposition alternatives during normal operations and from postulated accidents. Appendix N
describes different concepts for, and provides cost and benefit information on, the multipurpose reactor.
Appendix O provides a description of facilities and operations for a can-in-canister approach to plutonium
immobilization at the Savannah River Site in South Carolina. Appendix P describes the potential environmental
impacts of using the Manzano Weapons Storage Area in New Mexico for the long-term storage of plutonium
pits. Appendix Q identifies the potential health impacts from the storage of Rocky Flats Environmental
Technology Site plutonium pits at the Pantex Plant in Texas. Appendix R discusses the aircraft crash and
radioactive release probabilities for proposed storage and disposition facilities at Pantex Plant in Texas. A
separate Classified Appendix was also prepared, which provides detailed analysis results for intersite
transportation risks based on classified inventories of materials stored at DOE sites.

Volume IV (Parts A and B) is the Comment Response Document. It contains an overview of the public comment
process, the comments received on the Draft PEIS during the public review period, and the DOE responses to
those comments, including identifying changes made to the Draft PEIS in response to public comments.

The Summary provides a brief overview of the PEIS. It includes the purpose of and need for the Proposed
Action, a description of the storage and disposition alternatives including the Preferred Alternative, and the
potential environmental impacts resulting from these alternatives.
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METRIC CONVERSION CHART

To Convert Into Metric To Convert Out of Metric
If You Know Multiply By To Get If You Know Multiply By To Get
Length
inches 2.54 centimeters centimeters 0.3937 inches
feet 30.48 centimeters centimeters 0.0328 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.0936 yards
miles 1.60934 kilometers kilometers 0.6214 miles
Area
sq. inches 6.4516 sq. centimeters sq. centimeters 0.155 sq. inches
sq. feet 0.092903 sq. meters sq. meters 10.7639 sq. feet
sq. yards 0.8361 sq. meters * | sq. meters 1.196 sq. yards
acres 0.40469 hectares hectares 2471 acres
sq. miles 2.58999 sq. kilometers sq. kilometers 0.3861 sq. miles
Volume
fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces
gallons 3.7854 liters liters 0.26417 gallons
cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet
cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards
Weight
ounces 28.3495 grams grams 0.03527 ounces
pounds 0.45360 kilograms kilograms 2.2046 pounds
short tons 0.90718 metric tons metric tons 1.1023 short tons
Temperature
Fahrenheit Subtract 32 then Celsius Celsius Multiply by 9/5ths, Fahrenheit
multiply by 5/9ths then add 32 :
METRIC PREFIXES
Prefix | Symbol Multiplication Factor
exa- E 1 000 000 000 000 000 000 = 108
peta- P 1 000 000 000 000 000 = 103
tera- T '1 000 000 000 000 = 10'2
giga- G 1 000 000 000 = 10°
mega- M 1000 000 = 10°
kilo- k 1000 = 10
hecto- h 100 = 107
deka- da 10 = 10
decl- d 0.1=10"
centi- c 0.01 =102
milli- m 0.001 = 1073
micro- m 0.000 001 = 106
nano- n 0.000 000 001 = 10
pico- p 0.000 000 000 001 = 10712
femto- f 0.000 000 000 000 001 = 1015
atto- a 0.000 000 000 000 000 001 = 10718
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Chapter 1
Background, Purpose of, and Need for
the Proposed Action

1.1 INTRODUCTION

At the end of the Cold War, the need for nuclear materials used in weapons in the United States was significantly
reduced. Substantial quantities of weapons-usable fissile materials that had previously been intended for use in
warheads remain in Department of Energy (DOE) facilities. The President has declared that some quantities of
fissile materials are surplus to national defense and defense-related program needs. Other materials are being
retained for defense and defense-related program needs. Additional fissile materials may be declared surplus in
the future. As a result, DOE is developing an integrated strategy for storage and disposition of weapons-usable
fissile materials.

As the number of weapons in the stockpile is reduced, DOE is faced with the challenge of effectively managing
weapons-usable fissile materials in existing inventories and those resulting from the dismantlement of nuclear
weapons and weapon components. Declaration of fissile materials as surplus by the President is resulting in an
inventory of fissile materials that includes all isotopes of plutonium (Pu) except Pu-238 (used in space and
industrial applications), uranium-233 (U-233), and highly enriched uranium (HEU), which is uranium with a
U-235 isotopic content of 20 percent or more. If not properly managed, these fissile materials could pose a
danger to national and international security. DOE must manage the storage and disposition of these materials
to prevent the potential for proliferation of nuclear weapons and adverse environmental, safety, and health
consequences.

This Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact
Statement (Storage and Disposition PEIS) analyzes the potential direct, indirect, and cumulative environmental
effects of reasonable alternatives for the long-term storage of nonsurplus Pu and HEU, storage of surplus Pu and
HEU pending disposition, and disposition of surplus weapons-usable Pu. [Text deleted.] A separate document,
Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement (DOE/EIS-0240
[HEU EIS]), addresses the disposition of surplus HEU. The HEU EIS Record of Decision (ROD) was published
on August 5, 1996 (61 FR 40619).

A key element of DOE’s decisionmaking is a thorough understanding of the environmental impacts that may
occur during the implementation of the proposed action. The National Environmental Policy Act of 1969
(NEPA), as amended, provides Federal agency decisionmakers with a process to consider potential
environmental consequences (both positive and negative) of proposed actions before making decisions. In
following this process, DOE has prepared this Storage and Disposition Final PEIS to analyze various long-term
storage and disposition alternatives and to provide the necessary background, data, and analyses to help
decisionmakers and the public understand the potential environmental impacts of each alternative. The results
of the environmental analyses, together with information from technical and economic studies, the
nonproliferation analysis, and public input, will form the basis for DOE’s decisions, which will be discussed in
an ROD to be issued no sooner than 30 days after publication of this Storage and Disposition Final PEIS.

1.1.1 WEAPONS-USABLE FISSILE MATERIALS
Locations in the United States. The Department’s inventories of Pu and HEU are located at a number of DOE
sites, including the Hanford Site (Hanford), Idaho National Engineering Laboratory (INEL), Lawrence

Livermore National Laboratory (I.LLNL), Los Alamos National Laboratory (LANL), Oak Ridge Reservation
(ORR), the Pantex Plant (Pantex), Rocky Flats Environmental Technology Site (RFETS), and Savannah River
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Site (SRS). [Text deleted.] The weapons-usable Pu materials are those that can be readily converted for use in
nuclear weapons, including weapons-grade, fuel-grade, and power reactor-grade Pu. Inventories and locations
of currently declared surplus weapon-grade Pu and surplus HEU, as stated in DOE’s Openness Initiative of
February 6, 1996, are presented in Figures 1.1.1-1 and 1.1.1-2, respectively. These materials, currently declared
excess to national security needs, total approximately 38.2 metric tons (t) (42.1 short tons [tons]) of weapons-
grade Pu and 174.3 t (192.1 tons) of HEU. As of September 1994, the total U.S. inventory of Pu is composed
of 85t (93.7 tons) of weapons-grade material,! 13.2t (14.6 tons) of fuel grade, and 1.3 t (1.4 tons) of power
reactor grade (DOE 1996p:17). [Text deleted.]

Materials Covered in This Programmatic Environmental Impact Statement. All Pu (except for Pu-238 and
Department of Defense [DoD] weapons program materials in use) and nonsurplus HEU (except DoD weapons
program materials in use) are being considered for the various long-term storage alternatives. The Pu materials
being considered for disposition in this PEIS are those the President has declared surplus or may declare surplus
to national defense needs in the future in response to recommendations from the Nuclear Weapons Council
(made up of representatives from DOE, DoD, and the Joint Chiefs of Staff). For the purposes of analysis, this
PEIS analyzes the disposition of a nominal 50 t (55.1 tons) of Pu. The Pu materials covered in this PEIS are
primarily in the form of pits (Pu-bearing weapons components), metals, and oxides.

The Department is currently in the process of stabilizing and repackaging weapons-usable fissile materials and
placing them in safe, secure interim storage awaiting decisions on long-term storage and disposition. For Pu,
this is being accomplished in accordance with the corrective actions identified in DOE’s Plutonium Vulnerability
Management Plan (DOE/EM-0199). This plan was developed in response to an assessment in DOE’s Plutonium
Working Group Report (DOE/EH-0415) and recommendations by the Defense Nuclear Facilities Safety Board
(DNFSB) to improve the schedule for interim safe storage at those sites where Pu is currently stored (DNFSB
94-1). These corrective actions include material packaging upgrades and standardized packaging to facilitate
cost-effective management of materials well into the future. This will be the base condition and storage
configuration from which decisions will be made on future storage. In addition, the Pu materials will also meet
the Criteria for Safe Storage of Plutonium Metals and Oxides (DOE-STD-3013-94), a DOE standard for long-
term storage (at least 50 years) of these materials. Fissile materials present in spent nuclear fuel or irradiated
targets? from reactors are not covered in this PEIS; they are not considered weapons-usable because separation
of the relevant isotopes from these highly radioactive materials requires significant remote chemical processing.
Any subsequent reprocessing and extraction of Pu from spent fuel is beyond the scope and the fundamental
nonproliferation purpose of the program covered by this PEIS.

Following the discontinuance of nuclear weapons material production, large quantities of residues remained as a
result of the chemical and thermal processes applied to separate and purify Pu. Examples of residue forms include
some impure oxides and metals, halide salts, combustibles, ash, sludges, and contaminated glass. To meet
requirements of DOE’s Plutonium Vulnerability Management Plan, as well as various compliance agreements with
State and local regulatory agencies, some Pu residues must be stabilized. As a result of the stabilization process,
.portions of the residues will potentially be concentrated and stored. These concentrates may be in a form and
concentration (greater than 50 percent Pu by weight) that is weapons-usable and are therefore included in this PEIS.>

The stabilization, concentration, and storage of Pu residues, as well as disposal of non-weapons-usable waste,
is covered in other existing and future environmental documents as appropriate, including the Final
Environmental Impact Statement, Interim Management of Nuclear Materials (at SRS) and ROD; the Plutonium

! Weapons-grade Pu contains less than 7 percent Pu-240, fuel grade Pu contains from 7 to less than 19 percent Pu-240, and power reactor
grade Pu contains 19 percent and greater Pu-240.

2 These materials are not directly subject to disposition pursuant to this PEIS unless the irradiated fuel or targets were first processed to
separate the Pu under another program. Currently, DOE is not proposing such an action.

3 As a result of the stabilization process, there will also be nonweapons-usable Pu or HEU contaminated wastes or residues (less than 50
percent Pu by weight) that would not be within the scope of this PEIS.

1-2



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Finishing Plant Stabilization Final Environmental Impact Statement (at Hanford) and ROD; the Environmental
Assessment for Solid Residue Treatment, Repackaging, and Storage (at RFETS) and Finding of No Significant
Impact (FONSI); and an EIS on the Management of Certain Plutonium Residues and Scrub Alloy Stored at the
Rocky Flats Environmental Technology Site (in preparation), as discussed in Section 1.4. [Text deleted.]

The nonsurplus HEU materials covered in this PEIS are primarily in the form of metals and oxides. These
materials include naval nuclear fuel feed stock, strategic reserves, and programmatlc materials. Storage of
surplus HEU, pending disposition under the HEU EIS and ROD, is also analyzed The HEU materials for long-
term storage will meet long-term storage criteria for safe storage of HEU metals and oxides, which are under
development at this time. Appropriate environmental review will be prepared for stabilizing and repackaging
the HEU materials to meet respective long-term storage criteria.

1.2 BACKGROUND

The arms race between the superpowers was brought to a close at the end of the Cold War, causing increases in
stockpiles of surplus weapons-usable fissile materials. Continued implementation of arms reduction agreements
may lead to additional quantities being declared surplus in the future. With the collapse of the Soviet Union and
the economic and social challenges faced by newly formed states, there is a serious risk of nuclear proliferation
from those growing stockpiles. The United States has taken steps to address this risk of nuclear proliferation. In
September 1993, President Clinton announced the Nonproliferation and Export Control Policy (see
Appendix A), which included the commitment that the United States will do the following:

* Seek to eliminate, where possible, the accumulation of stockpiles of HEU or Pu, and to ensure that,
where these materials already exist, they are subject to the highest standards of safety, security, and
international accountability.

* Initiate a comprehensive review of long-term options for Pu disposition, taking into account
technical, nonproliferation, environmental, budgetary, and economic considerations. Russia and
other nations with relevant interests and experience will be invited to participate in the study.

Following the President’s policy announcement, the National Security Council, together with the White House
Office of Science & Technology Policy, established an Interagency Working Group (IWG) to initiate a
comprehensive review of the options for disposition of surplus Pu from nuclear weapons activities. Members of
the IWG include the Arms Control and Disarmament Agency, Environmental Protection Agency (EPA),
DNFSB, Nuclear Regulatory Commission (NRC), Office of Management and Budget, DOE, Department of
State, and DoD. DOE has the lead role within the IWG for evaluating technical options and conducting
economic, schedule, and environmental analyses.

At the Moscow Summit in January 1994, President Clinton and President Yeltsin issued the Joint Statement by
the President of the Russian Federation and the President of the United States of America on Non-Proliferation
of Weapons of Mass Destruction and the Means of Their Delivery (see Appendix A). The two Presidents agreed
to task their technical experts to study options for the disposition of weapons-usable fissile materials, including
Py, taking into account the issues of nonproliferation, environmental protection, safety, and technical and
economic factors. Under the leadership of the IWG, an initial meeting was held in Moscow in May 1994 to
establish the framework for this effort. DOE and its national laboratories have assumed the lead technical role
in supporting this joint effort.

#This Storage and Disposition PEIS covers long-term storage of nonsurplus HEU and storage of surplus HEU pending disposition. Until
storage decisions are implemented, surplus HEU that has not gone to disposition will continue to be stored pursuant to, and not to ex-
ceed the 10-year interim storage time period evaluated in the Environmental Assessment for the Proposed Interim Storage of Enriched
Uranium Above the Maximum Historical Storage Level at the Y-12 Plant, Oak Ridge, Tennessee (DOE/EA-0929, September 1994)
and Finding of No Significant Impact. [Text deleted.]
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At the end of January 1995, specialists from the United States and Russia met at LANL for a 2-day exchange
of technical presentations on scientific research that had been conducted on potential Pu disposition alternatives
and on promising prospective investigations. During this meeting, the United States and Russia reviewed
various long-term storage and disposition options. Both sides agreed to conduct consistent comparisons of
alternatives for the disposition of Pu, taking into account the factors noted in the Summit statement of the two
Presidents.

In addition, DOE sponsored a National Academy of Sciences (NAS) study on the management and disposition
of surplus weapons Pu. In its report, Management and Disposition of Excess Weapons Plutonium of March
1994, the NAS stated that the existence of surplus weapons-usable fissile materials was a “clear and present
danger to national and international security” and then identified proposed standards for managing the risks
associated with surplus weapons-usable fissile materials (NAS 1994a:vii,31-34). The following standards,
although not regulatory requirements, were identified by the NAS and modified by DOE:

* The Stored Weapons Standard. The high standards of security and accounting for the storage of
intact nuclear weapons should be maintained, to the extent practical, for weapons-usable fissile
materials throughout dismantlement, storage, and disposition. [Text deleted.]

* The Spent Fuel Standard. The surplus weapons-usable Pu should be made as inaccessible and
unattractive for weapons use as the much larger and growing quantity of Pu that exists in spent
nuclear fuel from commercial power reactors.

The NAS also identified several disposition options that meet these standards, including immobilization of Pu
for disposal and the use of Pu in mixed oxide (MOX) fuel for commercial (non-defense) nuclear reactors.
Material forms resulting from the immobilization and reactor options would be disposed of in a high-level waste
(HLW) repository. The NAS also identified the deep borehole as a possible disposition option, where ultimate
disposal is accomplished by emplacing the Pu material several kilometers below the water table into ancient,
geologically stable rock formations. DOE used the NAS report as the starting point for developing the proposed
action for disposition of surplus Pu. '

More recently, through the ongoing efforts of the joint U.S./Russia study, the Joint United States/Russian
Plutonium Disposition Study on technical options for the disposition of surplus Pu was issued in late September
1996. This study was undertaken to provide a consistent comparison of deep borehole, immobilization, and
reactor alternatives by the two countries using criteria related to nuclear nonproliferation, safety, environmental
protection, and technical and economic factors. Joint technical demonstrations are planned by the United States
and Russia to support implementation of disposition decisions. The study and options will provide
decisionmakers from both countries with a set of jointly evaluated alternatives for Pu disposition and help build
further trust and cooperation in the area of fissile materials disposition.

1.3 PURPOSE OF AND NEED FOR THE PROPOSED ACTION
The Department proposes to take the following actions for U.S. weapons-usable fissile materials:
* Storage—provide a long-term storage system (for up to 50 years) for nonsurplus Pu and HEU that
meets the Stored Weapons Standard and applicable env1ronmental safety, and health standards

while reducing storage and infrastructure costs

» Storage Pending Disposition—provide storage that meets the Stored Weapons Standard for
inventories of weapons-usable Pu and HEU that have been or may be declared surplus

3 Includes electrical power, fuel, transportation network requirements, and safeguards/security.
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 Disposition—convert surplus Pu and Pu that may be declared surplus in the future to forms that meet
the Spent Fuel Standard, thereby providing evidence of irreversible disarmament and setting a model

for proliferation resistance
[Text deleted.]

The purpose of the proposed action is to implement the President’s Nonproliferation and Export Control Policy
in a safe, reliable, cost-effective, and timely manner. DOE is proposing a comprehensive program to accomplish
this purpose by providing an exemplary long-term storage system for weapons-usable fissile materials,
eliminating the stockpile of surplus weapons-usable Pu, and establishing the technical and program
infrastructure that will enable the United States to dispose of surplus weapons-usable Pu.

A portion of the materials covered in this Storage and Disposition Final PEIS may be subject to international
and/or bilateral inspection. Consistent with the President’s Nonproliferation and Export Control Policy, surplus
fissile materials will be subject to international inspections, including inspections by the International Atomic
Energy Agency (IAEA), with the imperative that there would be no disclosure of sensitive/classified information
to unauthorized parties. Furthermore, in an effort to increase transparency between the United States and Russia
on nuclear disarmament, some nonsurplus materials may be made available for bilateral inspections with the
Russians, once an agreement is reached between the two countries. Facilities for long-term storage and
disposition would be designed or modified, as needed, to accommodate inspection requirements. Other
modifications to those facility designs might be needed should new treaties come into effect.

In March 1995, the President declared 200 t (220 tons) of fissile materials to be surplus to national defense
needs. These materials are in various compositions and forms. A long-term storage plan is needed to provide
continued and adequate control of these surplus materials and any that may be declared surplus in the future,
from now through disposition. Disposition of surplus Pu is needed to reduce the reliance on institutional controls
and to provide visible evidence of irreversible disarmament. A comprehensive long-term storage and disposition
action is needed to ensure that weapons-usable fissile materials are properly managed and to prevent the increase
of potential environmental, health, and safety risks. This includes achieving nonproliferation goals through the
disposition of surplus Pu, providing long-term storage for nonsurplus Pu and HEU, and providing storage for
surplus Pu and HEU that cannot go directly from current storage to disposition. DOE also recognizes the need
to strengthen national and international arms control efforts by providing a storage and disposition model for
the international community. This action will enhance U.S. credibility and flexibility in negotiations on bilateral
or multilateral reductions of surplus weapons-usable fissile materials inventories.

14 RELATED NATIONAL ENVIRONMENTAL POLICY ACT REVIEWS

Weapons-usable fissile materials are divided into two categories—surplus and nonsurplus. The nonsurplus category
includes naval nuclear fuel, strategic reserves, programmatic materials (non-weapons research and development
[R&D], weapons R&D, and other programmatic materials), and weapons program materials in use (as shown in Figure
1.4-1). Weapons program materials in use will not go into long-term storage. These materials are primarily located in
weapons and operational storage vaults at current DoD weapons complex sites. For this reason, these materials are not
analyzed for long-term storage. The ongoing and completed environmental reviews related to the storage and
disposition of weapons-usable fissile materials, both Pu and HEU, are summarized in Table 1.4-1. A description of
these and other related environmental reviews is given below.

Current or Interim Storage. The Final Environmental Impact Statement for the Continued Operation of the
Pantex Plant and Associated Storage of Nuclear Weapon Components (Pantex EIS, DOE/EIS-0225, November
1996), is a sitewide EIS that covers current and proposed facilities and activities at Pantex in Amarillo, Texas,
where Pu pits are currently stored. The Pantex EIS analyzes the alternatives and environmental impacts -
associated with conducting nuclear weapons operations at Pantex for approximately 10 years. Included in the
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Figure 1.4-1. Weapons-Usable Fissile Material Categories.

Pantex EIS is an analysis to increase the interim storage of Pu pits from 12,000 pits to 20,000 pits. The Pantex
EIS also analyzes alternate locations to Pantex for interim pit storage operations.

In May 1994, when DOE announced its intention to prepare the Pantex EIS, DOE believed that the Pantex EIS
ROD would precede decisionmaking on the long-term storage of pits. Accordingly, the Pantex EIS was scoped
to address alternate locations for interim pit storage (that is, until the long-term decisions are made and
implemented).

The Environmental Assessment for the Proposed Interim Storage of Enriched Uranium Above the Maximum
Historical Storage Level at the Y-12 Plant, Oak Ridge, Tennessee (Y-12 EA) (DOE/EA-0929) evaluates the
continued receipt, prestorage processing, and interim storage of enriched uranium for up to 10 years in
quantities that would exceed the historical maximum storage level. The Y-12 EA was issued in September 1994
and was followed by a FONSI in September 1995. In the FONSI, DOE determined that the Y-12 Plant (Y-12)
would store no more than 500 t (550 tons) of HEU and no more than 6 t (6.6 tons) of low-enriched uranium
(LEU).

The Interim Storage of Plutonium at the Rocky Flats Environmental Technology Site Environmental Impact
Statement, announced for preparation by DOE on July 17, 1996 (61 FR 37247), will evaluate reasonable
alternatives for the safe interim storage of Pu at RFETS, including current and additional inventory from future
processing of Pu residues into more stable forms, pending implementation of upcoming long-term storage and
“disposition decisions, and waste management decisions.

The Environmental Assessment for Solid Residue Treatment, Repackaging, and Storage (DOE/EA-1120, April

1996) describes and analyzes the environmental effects of the proposed action to treat, repackage, and provide
interim storage of solid residues at RFETS. It also analyzes the alternatives of taking no action, shipping the
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Table 1.4-1. Environmental Reviews for Storage and Disposition of Weapons-Usable
Fissile Materials

Action Pu HEU

Current/Interim Storage Pantex EIS? and other site-specific NEPA Y-12 EAP
documents
(see Table 1.4-2)

Long-Term Storage Storage and Disposition PEIS Storage and Disposition PEIS
Stockpile Stewardship and Stockpile Stewardship and
Management PEIS® Management PEIS®
Disposition Storage and Disposition PEIS HEU EIs¢
[Text deleted.] |

3 Final Environmental Impact Statement for the Continued Operation of the Pantex Plant and Associated Storage of Nuclear
Weapon Components (DOE/EIS-0225, November 1996).

b Environmental Assessment for the Proposed Interim Storage of Enriched Uranium Above the Maximum Historical Storage Level
at the Y-12 Plant, Oak Ridge, Tennessee (DOE/EA-0929, September 1994).

¢ Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management(DOE/EIS-0236, September
1996).

[Text deleted.]

d Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement(DOE/EIS-0240, June 1996).

residues offsite for treatment, and shipping the residues offsite for storage. A FONSI to the environmental
assessment (EA) was signed by DOE in April 1996.

On November 19, 1996, DOE announced its intention to prepare an EIS on the Management of Certain
Plutonium Residues and Scrub Alloy Stored at the Rocky Flats Environmental Technology Site (61 FR 58866).
This EIS will evaluate the potential environmental impacts associated with reasonable management alternatives
for certain Pu residues and all scrub alloy currently being stored at RFETS. The management alternatives
include treatment of these materials to enable them to be disposed of as waste or, in the case of separated surplus
weapons-usable Pu, stored and dispositioned in accordance to the decisions to be made in the Storage and
Disposition PEIS ROD. Activities analyzed in this EIS would be in addition to certain activities evaluated in the
Environmental Assessment for Solid Residue Treatment, Repackaging, and Storage, previously described, in
which a portion of the residues would undergo further treatment prior to waste disposal or other disposition.

Long-Term Storage. With the exception of those materials in weapons programs, the Storage and Disposition
PEIS analyzes the environmental impacts of reasonable alternatives for long-term storage of various materials
in all categories shown in Figure 1.4-1, including the long-term storage of all Pu pits (strategic reserves and
surplus) and the approach for dispositioning pits that are surplus to national security requirements.

Another DOE NEPA document that addresses the storage of pits is the Final Programmatic Environmental
Impact Statement for Stockpile Stewardship and Management (Stockpile Stewardship and Management PEIS,
DOE/EIS-0236, September 1996). The Stockpile Stewardship and Management PEIS supports decisions on the
long-term storage of pits that will be needed for national security requirements (strategic reserve pits). The
Preferred Alternative for strategic reserve storage is as follows: (1) HEU strategic reserve storage at Y-12 and
(2) Pu pits strategic reserve storage in Zone 12 at Pantex. It also calls for the weapons R&D material (Pu-242),
to be stabilized at SRS as a result of the ROD for the Final Environmental Impact Statement, Interim
Management of Nuclear Materials (DOE/EIS-0220, October 1995), to be transported to LANL for storage.
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Table 1.4-2. Additional Environmental Reviews Related to the Storage and Disposition Programmatic
Environmental Impact Statement

Site Document Status
Argonne National Laboratory-West, Electrometallurgical Treatment Final 5/96
Idaho Falls, ID Research and Demonstration
Project in the Fuel Conditioning
Facility at ANL-West EA
Hanford Site, Richland, WA Plutonium Finishing Plant Final 5/96

Los Alamos National Laboratory,
Los Alamos, NM
Mutltiple DOE sites

Nevada Test Site, Mercury, NV

Rocky Flats Environmental
Technology Site, Golden, CO

Rocky Flats Environmental

Technology Site, Golden, CO

Rocky Flats Environmental
Technology Site, Golden, CO

Savannah River Site, Aiken, SC

Savannah River Site, Aiken, SC
Savannah River Site, Aiken, SC

Savannah River Site, Aiken, SC

Savannah River Site, Aiken, SC

Stabilization EIS

Los Alamos National Laboratory
Site-Wide EIS

Waste Management PEIS

Nevada Test Site and Off-Site
Locations in the State of Nevada
EIS

Interim Storage of Plutonium at the
Rocky Flats Environmental
Technology Site EIS

Solid Residue Treatment,
Repackaging, and Storage EA

Management of Certain Plutonium
Residues and Scrub Alloy Stored
at the Rocky Flats Environmental
Technology Site EIS

Defense Waste Processing Facility,
Supplemental EIS

F-Canyon Plutonium Solutions EIS

Savannah River Site Waste
Management EIS

Interim Management of Nuclear
Materials EIS

Tritium Supply and Recycling PEIS

In preparation
Draft 8/95

Final in preparation
Final 8/96

In Preparation

Final 4/96

In preparation

Final 11/94

Final 12/94
Final 7/95

Final 10/95

Final 10/95

Since the Stockpile Stewardship and Management Program may store strategic materials and weapons R&D
material, this Storage and Disposition Final PEIS separately analyzes, as a subpart of each alternative, the long-
term storage of weapons-usable fissile materials without strategic reserves and weapons R&D material (under
the programmatic category in Figure 1.4-1). Preparation of this Storage and Disposition Final PEIS and the
Stockpile Stewardship and Management PEIS has been closely coordinated to ensure that all necessary
information is available to the decisionmaker. Both of these PEISs have progressed to the point where they are
scheduled to have their RODs issued in late 1996 or early 1997. Decisions on the long-term storage of pits would
be made in the RODs of the PEISs. A decision relating to the interim storage of pits at Pantex would be made
in the ROD of the Pantex EIS pending implementation of the selected long-term storage alternative(s).

Disposition. The Storage and Disposition PEIS addresses the disposition of surplus Pu. In the Final
Programmatic Environmental Impact Statement for Tritium Supply and Recycling (TSR PEIS, DOE/EIS-0161,
October 1995), there is an option for a multipurpose reactor that could produce tritium, use Pu in reactor fuel,
and generate revenue through the production of electricity. Environmental analysis of the multipurpose reactor

S1fthereis a delay in implementing the RODs for either of the PEISs (for example, delay due to availability and construction of upgrades
for long-term storage facilities), then there would be a need to make a decision on the location of interim storage of pits. The Pantex
EIS has been completed with the analysis of interim storage alternatives, including the issues and comments received from the public
on that EIS, to support a decision relating to the storage of pits until a long-term storage decision is made and implemented.
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is included in the TSR PEIS. On December 6, 1995, the Secretary of Energy made the decision that the future
source of tritium would either be from a purchased reactor, from irradiation in a commercial reactor, or from the
accelerator production of tritium. The multipurpose reactor was preserved as an option for future consideration.
Therefore, the multipurpose reactor, as well as the Fast Flux Test Facility (FFTF) at Hanford, are discussed in
Appendix N of this Storage and Disposition Final PEIS.

For the disposition of surplus HEU, DOE’s decision, as identified in the HEU EIS ROD, is to gradually blend
down a nominal 200 t (220 tons) of HEU to LEU, containing less than 20 percent of the U-235 isotope, with
the potential use of up to 85 percent of the resulting LEU as non-defense reactor fuel feed. The remaining LEU
produced by blend-down would be disposed of as low-level waste (LLW). The blending down of the HEU will
occur over an estimated 15- to 20-year period, with continued storage of the HEU until blend-down. The .
proposed action was analyzed separately in the HEU EIS from that of the Storage and Disposition PEIS because
the disposition of surplus HEU can be accomplished at existing facilities and with existing technologies, and
would involve different alternatives, timeframes, technologies, facilities, and personnel than those required for
Pu disposition. The surplus HEU is part of the larger HEU inventory that was analyzed for interim storage in
the Y-12 EA. [Text deleted.]

Other Related Environmental Reviews. The Draft Waste Management Programmatic Environmental Impact
Statement for Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste (Waste
Management PEIS, DOE/EIS-0200D, August 1995) addresses management of the current and 20-year
projected inventories of five types of waste (high-level, transuranic, low-level, low-level mixed, and hazardous
waste) on a national basis. Among other things, it identifies impacts of consolidating or not consolidating waste
management operations across sites where DOE manages wastes. [Text deleted.]

Waste management assumptions in this Storage and Disposition PEIS are based on current practice. These
practices may be changed by the waste-type specific RODs from the Waste Management PEIS. However, none
of the alternatives analyzed in this PEIS are expected to result in waste forms or produce “end product” materials
that are not covered in the Waste Management PEIS.

Additional site-specific environmental reviews are currently being prepared by DOE. A listing of these reviews
is included in Table 1.4-2. In particular, the site-specific, sitewide EISs being prepared cover continued
operations for some of the sites evaluated in this Storage and Disposition PEIS. Some of the existing activities
covered by these EISs are also similar to those of the No Action Alternative analyzed in this Storage and
Disposition PEIS. Although the near-term analytical periods for these sitewide EIS analyses may be different
from that of this Storage and Disposition PEIS, which is focused on longer-term activities, the preparation of
these documents has been closely reviewed and coordinated within DOE.

As work on these and other potentially related NEPA documents proceeds, information from such future NEPA
documents will be mcorporated as appropriate, in any supplements to, or documents tiered from, this Storage
and Disposition Final PEIS.B

1.5 DECISIONS TO BE MADE

From March 8 through June 7, 1996, the Storage and Disposition Draft PEIS was circulated for written and oral
comments from other Federal government agencies, State and local governments, Native American tribes,

7 The nominal 200 t (220 tons) of HEU addressed in the HEU EIS consists of HEU already declared surplus, plus HEU that may be
declared surplus in the future. This is different from and should not be confused with the 200 t (220 tons) of fissile material currently
declared surplus by the President, which includes both HEU and Pu.

& The other ongoing or completed NEPA reviews referenced in Section 1.4 of this PEIS involve different purposes, needs, and alternative

actions. They also involve, in whole or in part, different workers, locations, affected environments, and timing. As such, this PEIS is
independently justified, and can and should proceed regardless of actions taken pursuant to other NEPA reviews. Except for tiered
NEPA reviews, the decisions pursuant to this PEIS will not automatically trigger other actions requiring NEPA review.
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special interest groups, and the public. Public meetings in the vicinity of the sites under consideration for the
proposed action and in Washington, DC were held during the comment period. The comments received, along
with DOE’s responses, became a part of this Storage and Dlsposmon Fma] PEIS. The Department also made
available the results of the technical, cost, and schedule analyses 0 in July and November 1996, (DOE
19960:ES-1-ES-14; DOE 1996r: ES-1-ES-8) and the nonproliferation analysnsll in October 1996. Taken
together, these analyses will support a formal ROD regarding Pu and HEU storage and Pu disposition. [Text
deleted.] These decisions are as follows:

For storage:
* The strategy for long-term storage of nonsurplus weapons-usable Pu and nonsurplus HEU
* The strategy for storage of surplus Pu and surplus HEU until disposition
*» The storage site(s) and (if appropriate) facilities
For disposition:
¢ The strategy and technologies for disposition of surplus weapons-usable Pu

The Department, with interagency coordination, will then issue the ROD. Following the ROD, subsequent
tiered and project-specific NEPA documents will be prepared. The tiered NEPA reviews will analyze alternative
locations for disposition activities.

1.6 PREFERRED ALTERNATIVE
STORAGE

The Department’s Preferred Alternative for storage is to reduce, over time, the number of locations where the
various forms of Pu are stored, through a combination of storage alternatives in conjunction with a combination
of disposition alternatives. DOE would begin implementing this Preferred Alternative by moving surplus Pu
from RFETS as soon as possible, transporting the pits to Pantex as early as 1997, and the non-pit Pu materials
to SRS beginning in 2002. Over time, DOE would store Pu in upgraded facilities at Pantex and in an expanded,
planned new facility at SRS, and store nonsurplus HEU and surplus HEU pending disposition in upgraded and
consolidated facilities at ORR. Storage facilities would also be modified, as needed, to accommodate
international inspection requirements consistent with the President’s Nonproliferation and Export Control
Policy. Accordingly, DOE’s Preferred Alternative for storage would call for the following actions:

* Phase out storage of all weapons-usable Pu at RFETS beginning in 1997; move pits to Pantex,
and non-pit materials to SRS. At Pantex, DOE would repackage pits from RFETS in Zone 12, then
place them in existing storage facilities in Zone 4, pending completion of facility upgrades in Zone
12. At SRS, DOE would expand the planned new Actinide Packaging and Storage Facility (APSF),
and move non-pit Pu materials from RFETS, after stabilization at RFETS, to the expanded APSF
upon completion. The small number of pits currently at RFETS that are not in shippable form would
be placed in a shippable condition in accordance with existing procedures prior to shipment to
Pantex. Additionally, some pits and non-pit Pu materials from RFETS could be used at SRS, LANL,
and LLNL for tests and demonstrations of aspects of disposition technologies (see Preferred

9 Technical Summary Report for Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0003, Rev. 1, October 31, 1996).
10 Technical Summary Report for Long-Term Storage of Weapons-Usable Fissile Materials(DOE/MD-0004, Rev. 1, November 1996).

n Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile Material Storage and Plutonium Disposition Alternatives
(Draft, October 1996).
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Alternative for disposition as discussed later in this section). All non-pit weapons-usable Pu
materials currently stored at RFETS are surplus.

Upgrade storage facilities at Zone 12 South (to be completed by 2004) at Pantex to store those
pits currently stored at Pantex, and pits from RFETS, pending disposition. Storage facilities
at Zone 4 would continue to be used for these pits prior to completion of the upgrade. This
action would place pits at a central location where most pits already reside and where expertise and
infrastructure exist to accommodate pit storage.

In accordance with the Preferred Alternative in the Stockpile Stewardship and Management
PEIS, store Strategic Reserve pits at Pantex in the facilities discussed above. To the extent not
reflected above, store Strategic Reserve materials in accordance with the Preferred
Alternative in the Stockpile Stewardship and Management PEIS.

Expand the APSF (Upgrade Alternative) at SRS to store those surplus, non-pit Pu materials
currently at SRS and surplus non-pit Pu materials from RFETS, pending disposition (see
Preferred Alternative for disposition as discussed later in this section). The APSF would be built by
2001 pursuant to the Final Environmental Impact Statement, Interim Management of Nuclear
Materials (DOE/EIS-0220) and ROD, and the expansion to accommodate RFETS material would
be completed by 2002. The RFETS surplus non-pit Pu materials would be moved to SRS after
stabilization is performed at RFETS under corrective actions in response to recommendation 94-1
by the DNFSB, and after completion of the APSF expansion. This action would place non-pit Pu
materials in a new storage facility, in a location with existing expertise and Pu handling capabilities,
and where potential disposition activities could occur (see Preferred Alternative for disposition as
discussed later in this section). Strategic Reserve pits currently located at SRS would be stored in
accordance with the Preferred Alternative in the Stockpile Stewardship and Management PEIS.
There are no Strategic Reserve non-pit materials currently located at SRS.

Continue current storage (No Action) of surplus Pu at Hanford and INEL, pending disposition
(or movement to lag storage12 at the disposition facilities). This action would allow surplus Pu to
remain at the sites with existing expertise and Pu handling capabilities, and where potential
disposition activities could occur (see Preferred Alternative for disposition as discussed later in this
section). There are no nonsurplus weapons-usable Pu materials currently stored at either site.

Continue current storage (No Action) of surplus Pu at LANL, pending disposition (or
movement to lag storage at the disposition facilities). This Pu would be stored in stabilized form with
the nonsurplus Pu in the upgraded Nuclear Material Storage Facility pursuant to the No Action
Alternative for the site.

Take No Action at the Nevada Test Site (NTS). DOE would not add Pu to sites that do not currently
have Pu in storage.

Upgrade storage facilities at Y-12 (to be completed by 2004 or earlier) at ORR to store
nonsurplus HEU and surplus HEU pending disposition. Existing storage facilities at Y—12 would
be modified to meet natural phenomena requirements, as documented in Natural Phenomena
Upgrade of the Downsized/Consolidated Oak Ridge Uranium/Lithium Plant Facilities (Y/EN-5080,
1994). Storage facilities would be consolidated and the storage footprint would be reduced as
surplus HEU is dispositioned and blended to LEU, pursuant to the HEU EIS. Consistent with the
Preferred Altemnative in the Stockpile Stewardship and Management PEIS, HEU strategic reserves
would be stored at Y~12.

12 Lag storage is temporary storage at the applicable disposition facility.
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DISPOSITION

The Department’s Preferred Alternative for the disposition of surplus Pu is to pursue a disposition strategy that
allows for immobilization of surplus weapons Pu in glass or ceramic forms and burning of the surplus Pu as
MOX fuel in existing reactors. The disposition of the surplus Pu using these technological approaches would
depend on the results of future technology development and demonstrations, site-specific environmental
analyses, and detailed cost proposals as well as nonproliferation considerations. The results of these efforts and
negotiations with Russia and other nations will ultimately determine the timing and extent to which either or
both technologies are deployed.13

Under this Preferred Alternative, the U.S. policy not to encourage the civil use of Pu and, accordingly, not to
itself engage in Pu reprocessing for either nuclear power or nuclear explosive purposes will not change.
Although under the Preferred Alternative some Pu may ultimately be burned in existing reactors, every possible
means will be pursued to ensure that Federal support for this unique disposition mission does not encourage
other civil uses of Pu or Pu reprocessing. The United States, however, will maintain its commitments regarding
the use of Pu in civil nuclear programs in Western Europe and Japan.

Proceeding with this strategy would provide increased flexibility to initiate Pu disposition promptly, and help
assure disposition efforts could be accomplished in a timely manner. Establishing the means for expeditious Pu
disposition would also help provide the basis for an international cooperative effort that can result in reciprocal,
irreversible Pu disposition actions by Russia. DOE's preferred disposition strategy signals a strong U.S.
commitment to reducing its stockpile of surplus Pu, thereby effectively meeting the purpose of and need for the
Proposed Action.

To accomplish the Pu disposition mission, DOE would consider, to the extent practical, new as well as modified
existing buildings and facilities for portions of the disposition activities. The PEIS analyzes new facilities for
most disposition alternatives to obtain bounding environmental impacts. DOE would analyze and compare
existing and new buildings and facilities for the technologies chosen as part of this strategy in subsequent, tiered
NEPA review. In addition, all disposition facilities would be designed or modified, as needed, to accommodate
international inspection requirements consistent with the President’s Nonproliferation and Export Control
Policy. Accordingly, DOE’s Preferred Alternative for Pu disposition involves the following strategy and
supporting actions:

* Immobilize Pu materials using vitrification or ceramic immobilization. The immobilization
technology could be used for processing pure or impure forms of Pu. Vitrification or ceramic
immobilization could include the can-in-canister variant, which could utilize the existing HLW and
the Defense Waste Processing Facility (DWPF) at SRS, or new facilities at Hanford or SRS. DOE
would continue the R&D leading to the demonstration of the can-in-canister variant at the DWPF
using surplus Pu.

* Convert Pu materials into MOX fuel for use in existing reactors. Pure materials including pits,
pure metal, and oxides could be converted without extensive processing into MOX fuel for use in
existing commercial reactors. Other, already separated forms of surplus Pu would require additional
cleanup (not reprocessing of spent nuclear fuel). The MOX fuel would be used in existing light water
reactors (LWRs) with a once-through fuel cycle, with no reprocessing and subsequent reuse of the
spent fuel. If partially completed LWRs were to be completed by other parties, they would be
considered for this mission. The MOX fuel would be fabricated in a domestic, government-owned
facility at a DOE site.

13 Through these efforts, the President would be provided the basis and flexibility to initiate disposition efforts either muitilaterally or
bilaterally through negotiations or unilaterally as an example to Russia and other nations.
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The Department would retain using MOX fuel in Canadian Deuterium Uranium (CANDU) reactors
in Canada in the event that a multilateral agreement to use CANDU reactors is negotiated among
Russia, Canada, and the United States. The DOE would engage in a test and demonstration for
CANDU MOX fuel as appropriate and consistent with future cooperative efforts with Russia and
Canada.

With regard to the above, for purposes of analysis of an approach involving a combination of both technologies,
approximately 70 percent of the surplus Pu was identified to be in forms (metals and other pure forms) suitable
for MOX fuel. The actual percentage and timing for disposition of the surplus Pu using either or a combination
of both of the technological approaches would depend on the results of international agreements, future
technology development and demonstrations, site-specific environmental assessments, and detailed cost
proposals to be completed within the next 2 years. The results of these efforts, as well as nonproliferation
considerations and negotiations with Russia and other nations, will ultimately determine the timing and extent
to which either or both technologies are deployed for disposition of surplus Pu. In the event both technologies
are deployed, and because the time required for Pu disposition using reactors would be longer than that for
immobilization, it is probable that some surplus Pu would be immobilized initially, prior to completion of
reactor irradiation for other surplus Pu. Deployment of this strategy would involve the following supporting
actions:

* Constructing and operating a Pu vitrification or ceramic immobilization facility at either
Hanford or SRS. DOE would analyze alternative locations at these two sites for constructing new
or potentially using modified existing buildings in subsequent tiecred NEPA review. SRS has existing
facilities and infrastructure to support an immobilization mission, and Hanford has existing plans for
constructing and operating immobilization facilities for the wastes in Hanford tanks. DOE would not
create new infrastructure for immobilizing Pu with HLW or cesium (Cs) at INEL, NTS, ORR, or
Pantex.

¢ Constructing and operating a Pu conversion facility14 at either Hanford or SRS. DOE would
collocate the Pu conversion facility with the vitrification or ceramic immobilization facility
discussed above. In subsequent, tiered NEPA reviews, DOE would analyze alternative locations at
Hanford and SRS, for constructing new or potentially using modified existing buildings.

* Constructing and operating a pit disassembly/conversion facility 15 at Hanford, INEL, Pantex,
or SRS. DOE would not add Pu to sites that do not currently have Pu in storage. Therefore, two
sites analyzed in the PEIS, NTS and ORR, would not be considered further for Pu disposition
activities. DOE would analyze alternative locations at Hanford, INEL, Pantex, and SRS for
constructing new or potentially using modified existing buildings in subsequent tiered NEPA review.
DOE would demonstrate the Advanced Recovery and Integrated Extraction System (ARIES)
concept at LANL for pit disassembly/conversion beginning in fiscal year 1997.

¢ Constructing and operating a domestic, Government-owned, MOX fuel fabrication facility at
Hanford, INEL, Pantex, or SRS. DOE would not add Pu to sites that do not currently have Pu in
storage. Therefore, two sites analyzed in the PEIS, NTS and ORR, would not be considered further
for Pu disposition activities. The MOX fuel fabrication facility would serve only the finite mission
of fabricating MOX fuel using surplus Pu for the purpose of Pu disposition. DOE would analyze
alternative locations at Hanford, INEL, Pantex, and SRS, for constructing new or potentially using
modified existing buildings in subsequent tiecred NEPA review.

14 The Pu conversion facility would convert surplus non-pit Pu material (using a wet chemical process) into a metal or oxnde form suitable
for use at the next facility in the disposition process.
15 The pit disassembly/conversion facility would disassemble, reshape, and convert surplus Pu pits (using a dry chemical process) into
an unclassified metal or oxide form suitable for use at the next facility in the disposition process. In addition, some non-pit Pu material
may also be processed in this facility.
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Depending upon decisions in the ROD and pursuant to appropriate NEPA review(s), DOE would continue R&D
and engage in further testing and demonstrations of Pu disposition technologies which may include: dissolution
of small quantities of Pu in both glass and ceramic formulation; experiments with immobilization equipment
and systems; fabrication of MOX fuel pellets for demonstrations of reactor irradiation at INEL; mechanical
milling and mixing of Pu and feed forms; and testing of shipping and storage containers for certification, in
addition to the testing and demonstrations previously described for the can-in-canister immobilization variant
and the ARIES. These tests and demonstrations would slightly reduce the quantity of RFETS pit and non-pit
materials to be stored at Pantex and SRS, respectively.

The storage and disposition actions proposed for various DOE sites by the Preferred Alternative are summarized
in Table 1.6-1.

Table 1.6-1. Storage and Disposition Actions Proposed by the Preferred Alternative

Action Hanford NTS INEL Pantex ORR SRS RFETS LANL

Storage
No Action x? ) & X2 X2
Upgrade b, & xd X
Phaseout X

I)ispositionf '
Pit Disassembly/Conversion X
MOX Fuel Fabrication X X X
Pu Conversion X
Immobilization X

X o> e X

8 Pending subsequent tiered NEPA decisions for disposition of surplus Pu.

> NTS does not currently store either Pu or HEU.

¢ For storage of those pits currently at Pantex and pits from RFETS.

4 For storage of HEU only.

¢ For storage of only those Pu materials currently at SRS and non-pit Pu materials from RFETS.

f «X” denotes potential sites for locating the disposition facilities pending subsequent tiered NEPA decisions. Only one of each
facility is needed for accomplishing the disposition mission.

1.7 SCOPE OF THE PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

Public Scoping Process. During 1994, DOE conducted a phased scoping process to solicit comments on long-
term storage and disposition of weapons-usable fissile materials. The initial phase of the scoping process
consisted of a series of planning meetings attended by technical experts from DOE’s National Laboratories,
industry, and academia. These planning meetings helped introduce the objectives of the Fissile Materials
Disposition Program to the public and to identify DOE and IWG’s roles in implementing the President’s
Nonproliferation and Export Control Policy.

On May 4 and 5, 1994, DOE conducted the first public meeting in Washington, DC. Using the 1994 NAS study
as a starting point, the public meeting served as a forum to solicit input on the scope of the Notice of Intent
(NOI), which was published on June 21, 1994, in the Federal Register (59 FR 31985) to inform the public of
the preparation of the Storage and Disposition PEIS.

During August, September, and October 1994, 12 workshops were held to solicit public comment on the scope
of the program. Figure 1.7-1 shows the locations and dates of these public scoping workshops. Written
comments on the scope of the Storage and Disposition PEIS were also requested from the public. The objective
of the workshops was four-fold: comply with NEPA requirements; ensure that the PEIS addresses a range of
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Depending upon decisions in the ROD and pursuant to appropriate NEPA review(s), DOE would continue R&D
and engage in further testing and demonstrations of Pu disposition technologies which may include: dissolution
of small quantities of Pu in both glass and ceramic formulation; experiments with immobilization equipment
and systems; fabrication of MOX fuel pellets for demonstrations of reactor irradiation at INEL; mechanical
milling and mixing of Pu and feed forms; and testing of shipping and storage containers for certification, in
addition to the testing and demonstrations previously described for the can-in-canister immobilization variant
and the ARIES. These tests and demonstrations would slightly reduce the quantity of RFETS pit and non-pit
materials to be stored at Pantex and SRS, respectively.

The storage and disposition actions proposed for various DOE sites by the Preferred Alternative are summarized
in Table 1.6-1.

Table 1.6-1. Storage and Disposition Actions Proposed by the Preferred Alternative

Action Hanford NTS INEL Pantex ORR SRS RFETS LANL

Storage
No Action x? ) & X2 X2
Upgrade b, & xd X
Phaseout X

I)ispositionf '
Pit Disassembly/Conversion X
MOX Fuel Fabrication X X X
Pu Conversion X
Immobilization X

X o> e X

8 Pending subsequent tiered NEPA decisions for disposition of surplus Pu.

> NTS does not currently store either Pu or HEU.

¢ For storage of those pits currently at Pantex and pits from RFETS.

4 For storage of HEU only.

¢ For storage of only those Pu materials currently at SRS and non-pit Pu materials from RFETS.

f «X” denotes potential sites for locating the disposition facilities pending subsequent tiered NEPA decisions. Only one of each
facility is needed for accomplishing the disposition mission.

1.7 SCOPE OF THE PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

Public Scoping Process. During 1994, DOE conducted a phased scoping process to solicit comments on long-
term storage and disposition of weapons-usable fissile materials. The initial phase of the scoping process
consisted of a series of planning meetings attended by technical experts from DOE’s National Laboratories,
industry, and academia. These planning meetings helped introduce the objectives of the Fissile Materials
Disposition Program to the public and to identify DOE and IWG’s roles in implementing the President’s
Nonproliferation and Export Control Policy.

On May 4 and 5, 1994, DOE conducted the first public meeting in Washington, DC. Using the 1994 NAS study
as a starting point, the public meeting served as a forum to solicit input on the scope of the Notice of Intent
(NOI), which was published on June 21, 1994, in the Federal Register (59 FR 31985) to inform the public of
the preparation of the Storage and Disposition PEIS.

During August, September, and October 1994, 12 workshops were held to solicit public comment on the scope
of the program. Figure 1.7-1 shows the locations and dates of these public scoping workshops. Written
comments on the scope of the Storage and Disposition PEIS were also requested from the public. The objective
of the workshops was four-fold: comply with NEPA requirements; ensure that the PEIS addresses a range of
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reasonable alternatives; solicit relevant, focused input from the public; and continue the ongoing public
participation efforts of DOE with the goal of reaching all interested parties.

In addition to the 12 workshops, DOE conducted 2 other meetings in November and December 1994 to obtain
public input on the NEPA review strategy and reasonable alternatives for disposition of surplus weapons-usable
HEU and Pu. The meeting on November 10, 1994, in Oak Ridge, Tennessee, led to DOE’s decision to proceed
with a separate EIS to evaluate reasonable disposition alternatives for surplus HEU. A meeting on December 13
and 14, 1994, in Herndon, Virginia, provided preliminary feedback on Pu disposition alternatives from the
scoping process and public input on additional concerns relative to the alternatives being considered.

Incorporating Input in the Screening Process. As part of the overall scoping process, a screening committee
consisting of five DOE technical experts was formed to identify the reasonable alternatives to be evaluated in
the Storage and Disposition PEIS. Using a screening evaluation process to compare potential alternatives
against a set of screening criteria, the committee considered input from the general public and used technical
reports and analyses from the national laboratories and industry to develop the final list of reasonable
alternatives. The initial screening process and results were reviewed by the IWG and a senior technical review
group of outside experts.

. Idaho Falls, ID Chicago, IL
Richland, WA September 21 Westminster, CO August 24

August 31
August 24

Boston, MA
September 14

Alexandria, VA
October 12

Herndon, VA
December 13, 14

' Livermore, CA

September 28 North Augusta, SC
August 17

Las Vegas, NV
September 14 Oak Ridge, TN

' September 28

Los Alamos, NM Amarillo, TX November 10
October 5 September 7
2678/FMD

Figure 1.7-1.  Public Scoping Workshop Locations, 1994.

The Department proposed criteria for screening reasonable Storage and Disposition PEIS alternatives and
submitted them for public review and comment as part of the formal scoping process for the PEIS. During the
scoping workshops, participants were given questionnaires to evaluate DOE’s proposed screening criteria. The
responses to these questionnaires, together with comments submitted by the public regarding the screening
criteria, were reviewed by the screening committee. The input from the questionnaires resulted in several
changes and clarifications of the criteria. The final criteria used for selecting alternatives are described in

Chapter 2 of this PEIS.
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Defining the Significant Issues. In the comment analysis process, written and oral public comments were
reviewed and considered on their merits equally, regardless of the manner in which they were submitted. Each
public comment was entered into a comment tracking system. A database was created with more than 3,000
individual records documented, and an analysis of similar comments was conducted to identify specific issues
that the public felt DOE should address as part of the Storage and Disposition PEIS. The analysis of comments
resulted in the identification of approximately 50 issues organized under the following 12 major issue
categories:

* Overall scope of the proposed action and alternatives

* Storage alternatives

* Pu disposition

» HEU disposition

« Nonproliferation

* Surplus fissile materials declaration

* Spent Fuel Standard

* Environmental impacts

* Nonenvironmental impacts

* Relationship of the PEIS to other DOE actions

* Screening criteria

* Public participation
The resolution of many comments was described in the Long-Term Storage and Disposition of Weapons-Usable
Fissile Materials Programmatic Environmental Impact Statement Implementation Plan (DOE/EIS-0229-1P,

March 1995) for the Storage and Disposition PEIS. Issues regarding environmental impacts are addressed in
this PEIS.

Organizing the Programmatic Environmental Impact Statement to Address Significant Issues. As
mentioned in Section 1.3, DOE’s proposed action involves evaluation of reasonable alternatives for long-term
storage and disposition of weapons-usable Pu and HEU. These altematives are as follows:
Storage:
» Storage Alternatives

— Preferred Alternative (Combination)

- Upgrade at Multiple Sites Alternative

— Consolidation of Pu Alternative

— Collocation of Pu and HEU Alternative

— No Action Alternative

* Candidate Storage Sites
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— Hanford
—~ NTS

- INEL
— Pantex
- ORR

- SRS

Environmental impacts of each long-term storage alternative and the No Action Alternative are analyzed for
each of the six candidate storage sites to allow (1) the comparison of impacts by site for each alternative and (2)
the comparison of impacts by alternative for each site. As a result, decisions can be made to select a single
storage alternative for all sites or a combination of different alternatives for different sites.

Disposition:

| * Preferred Alternative (Combination)
* Deep Borehole Category
— Direct Disposition Alternative
— Immobilized Disposition Alternative
* Immobilization Category
— Vitrification Alternative
— Ceramic Immobilization Alternative

— Electrometallurgical Treatment Alternative

* Reactor Category
— Existing LWR Alternative
— Partially Completed LWR Alternative
— Evolutionary LWR Alternative
— CANDU Reactor Alternative

| * No Disposition Action

Facilities under each alternative within the Immobilization and Deep Borehole Categories could be designed
such that they could process all the surplus Pu over their operating lives. Each disposition alternative under the

| Reactor Category would consist of reactors that would use the MOX fuel produced from surplus; however,
existing surplus Pu comes in various forms, and some of these forms may not be suitable for conversion to MOX
fuel without specialized chemical processing.

[Text deleted.] In addition to the proposed storage and disposition alternatives, a No Action Alternative is
analyzed. This alternative has two parts: (1) no change in current storage of Pu and HEU and (2) no disposition
of surplus Pu. DOE may choose part one, part two, or both parts of this alternative. If only part one were chosen,
no change in long-term storage would take place. Therefore, the current DOE storage sites would be used for
continued storage of HEU and nonsurplus Pu (the No Action Alternative for these materials), while decisions
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would be made for surplus Pu disposition. If only part two were chosen, disposition of surplus Pu would not
occur, and this material would remain in storage. Therefore, decisions on long-term storage would become the
“No Disposition Action” for surplus Pu. If both parts were chosen, no Pu disposition and no change in current
storage of Pu and HEU would occur. This case is analyzed in the Storage and Disposition PEIS as the baseline
case for the No Action Alternative. Disposition of surplus HEU is addressed in the HEU EIS.

Each of these alternatives, along with the screening process tHat led to the selection of these alternatives, is
described in detail in Chapter 2. Definitions of the environmental resources and issue areas, and descriptions of
the affected environments at each site, are presented in Chapter 3. The general approach and specific methods
for assessing environmental consequences, along with estimated results and potential cumulative impacts, are
presented in Chapter 4. The information and environmental analyses provided in this PEIS, together with
separate cost, schedule, technical, and policy analyses, are intended to address all significant issues raised during
the scoping process.

Changes in Scope. The original NOI to prepare the Storage and Disposition PEIS included the disposition of
surplus HEU, long-term storage and disposition of surplus U-233, and long-term storage and disposition of
minor actinides.

In the course of the public scoping process, it was deemed more appropriate to analyze the impact of surplus
HEU disposition in a separate EIS. The decision to analyze HEU separately from the Storage and Disposition
PEIS was made for a number of reasons, including the following:

» The disposition of surplus HEU could use existing technologies and facilities in the United States,
in contrast to the disposition of surplus Pu.

» The disposition of surplus HEU would involve different alternatives, timeframes, technologies,
facilities, and personnel than those required for the disposition of surplus Pu.

* Decisions on surplus HEU disposition are independently justified; would not affect, trigger, or
preclude other decisions that may be made regarding the disposition of surplus Pu; and would not
depend on actions taken or decisions made pursuant to the Storage and Disposition PEIS.

 Disposition is the most rapid path for neutralizing the proliferation threat of surplus HEU, is
consistent with the President’s Nonproliferation and Export Control Policy, would demonstrate U.S.
nonproliferation commitment to other nations, and is consistent with the course of action now
underway in Russia to reduce Russian HEU stockpiles.

Accordingly, DOE concluded that surplus HEU disposition should be treated separately, and published a notice
in the Federal Register (60 FR 17344) in April 1995 to inform the public of its conclusion. The HEU Draft EIS
was issued for public review in October 1995 (60 FR 54867), the HEU Final EIS was issued in June 1996
(61 FR 33719), and the resulting ROD was published on August 5, 1996 (61 FR 40619).

The long-term storage and disposition of surplus U-233 were also included in the original scope of the Storage
and Disposition PEIS. Existing surplus U-233 is stored at two DOE sites in small quantities. Results of
preliminary studies indicate that the only reasonable alternative for U-233 is to blend it down and dispose of it
as waste. However, in contrast to Pu and HEU, U-233 is a high-energy radiation source, must be remotely
handled, and involves additional worker and public radiation health and safety concerns that would need to be
accommodated. In addition, if the U-233 is to be disposed of as waste, the requirements for its waste form must
be established for existing or planned waste repositories or disposal sites. Further research on waste form
requirements and the feasibility of blending the U-233 to meet these requirements is needed to assess the final
disposition of this material. Finally, because U-233 emits high-energy radiation, it is inherently more
proliferation-resistent than Pu.
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Since U-233 disposition is not ready for decision, DOE is not currently proposing to take action on the
disposition of surplus U-233, which will continue to be stored at current locations. Upon identification of
disposition requirements and verification of the feasibility of accommodations to meet these requirements, DOE
may propose disposition of surplus U-233 and would conduct appropriate environmental analyses under NEPA
at that time. Any such disposition of surplus U-233, if proposed, would involve different alternatives, wastes,
personnel, worker safety concerns, technologies, and proliferation concerns than disposition of Pu. Any
disposition of surplus U-233, if proposed, would be independent of surplus Pu disposition, would be
independently justified, would not trigger or affect Pu disposition, and could proceed regardless of any
subsequent or prior Pu disposition actions.

The long-term storage and disposition of minor actinides, radioisotopes having atomic numbers of 95 and
above, were included in the original scope of the Storage and Disposition PEIS. An assessment of these
materials showed that they exist in small quantities, are in active program use, or are planned to be declared
wastes. Consequently, there is no need to include minor actinides in the scope of this PEIS.

1.8 SUMMARY OF MAJOR ISSUES IDENTIFIED DURING THE COMMENT PERIOD
AND CHANGES TO THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT
STATEMENT

1.8.1 ISSUES IDENTIFIED AND RESOLVED

The Department initially issued the Storage and Disposition PEIS as a draft for public comment for the period
from March 8 through May 7, 1996 (61 FR 9443). In response to public requests, DOE extended the comment
period deadline to June 7, 1996 (61 FR 22038). Public meetings on the Draft PEIS were held in March and April
1996 at the following locations:

Denver, CO March 26, 1996
Las Vegas, NV March 28-29, 1996
Oak Ridge, TN April 2, 1996
Richland, WA April 11, 1996
Idaho Falls, ID April 15, 1996
Washington, DC April 17-18, 1996
Amarillo, TX April 22-23, 1996
North Augusta, SC April 30, 1996

During the 92-day public comment period on the Storage and Disposition Draft PEIS, DOE received comments
on the document by mail, fax, telephone recording, electronic mail, and orally at the public meetings. Altogether,
DOE received approximately 8,700 written and recorded comments from individuals and organizations. All
comments are presented in Volume IV of the Storage and Disposition Final PEIS, the Comment Response
Document (CRD).

Approximately 80 percent of the comments received consisted of mail-in letter and postcard campaigns which

expressed either support of or opposition to the use of various sites or alternatives. Many commentors
encouraged DOE and the United States to become the world leader in the safe, secure, and timely disposition of
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Pu, and favored worldwide nonproliferation efforts for surplus Pu. The following highlights some of the
recurring comments, DOE’s response, and the PEIS revisions in response to these comments.

A number of commentors expressed the opinion that the surplus Pu should remain in present locations for future
energy or weapons use, or until new technologies are available for disposition. In response to these concerns,
DOE expanded the discussion on the need for the proposed Pu disposition action in the PEIS. Disposition is
necessary to implement the President’s Nonproliferation and Export Control Policy in a safe, reliable, cost-
effective, and timely manner.

Some commentors also stated that DOE should consider additional disposition alternatives, including the use
of FFTF, deep burn reactors, and mononitride reactors. The use of advanced reactors such as deep burn reactors
and mononitride reactors was considered but eliminated due to the technical immaturity, attendant costs, and
lengthy development and demonstration efforts required to bring the technologies to a viable, practical status
and enable disposition options to be initiated with certainty. The FFTF would be considered for Pu disposition
if first selected for tritium production. The FFTF is not a reasonable, stand alone alternative because it is in a
standby status awaiting shutdown and because it could not satisfy the criterion of completing the disposition
mission within 25 years. A discussion of FFTF for this purpose is included in Appendix N. In all, 37 different
alternative options were considered by DOE for disposition of Pu. DOE has made revisions to the Summary and
Chapter 2 of the PEIS to clarify how the screening process was used for selection of reasonable alternatives.

Commentors noted that transportation of fissile materials is one of their major concerns with the Program. The
ground transportation between sites, in the event a consolidation alternative was selected, could increase the
potential for traffic accidents. International transportation for specific border crossings for the shipment of MOX
fuel to Canada for the CANDU Reactor Alternative was also identified as a concern. DOE acknowledges the
public’s concern, and in response, the transportation analysis in Section 4.4 and Appendix G of the Draft PEIS
was expanded. The revisions address security measures for land and sea transport, emergency preparedness, and
clarify the results of analyses performed.

One frequently recurring comment presented by the public relates to the technical, cost, schedule, and
nonproliferation analyses to support DOE’s ROD. Many of the commentors suggested that DOE should make
information available for public review. Since issuance of the Draft PEIS, DOE has prepared both the Technical
Summary Report for Long-Term Storage of Weapons-Usable Fissile Materials (DOE/MD-0004 Rev. 1) and the
Technical Summary Report for Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0003 Rev. 1). These
two reports summarize representative technical, cost, and schedule data for the reasonable alternatives being
considered for long-term storage and surplus Pu disposition, respectively. In July and August 1996, these
documents were initially distributed for public review and comment. After taking the public’s comments into
consideration, DOE revised and re-issued both reports in November and December 1996. In October 1996,
DOE issued the Draft Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile Material
Storage and Plutonium Disposition Alternatives, which analyzes the nonproliferation and arms reduction
implications of the alternatives addressed in the PEIS for Pu and HEU storage and the disposition of surplus Pu.
From October through early November 1996, the public was asked to review and comment on the draft
nonproliferation document; this process included a series of 10 public meetings held nationwide. Public
comments received are being taken into consideration in revising the report, which is scheduled for re-issue in
late 1996. This report, in conjunction with the Final PEIS, the technical summary reports previously described,
and public input, will form the basis for DOE’s decisions, which will be discussed in a ROD to be issued no
sooner than 30 days after publication of the Environmental Protection Agency’s Notice of Availability of the
Storage and Disposition Final PEIS.

Commentors also stated that the U.S. Nonproliferation Policy does not encourage the civil use of Pu or Pu
processing for either nuclear power or nuclear explosive purposes. The commentors requested that the PEIS
address the possibility that the MOX option would have an adverse effect on U.S. nonproliferation policy by
encouraging its use in civil nuclear power programs and by encouraging Pu reprocessing and recycling. DOE
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acknowledges the public concern for nonproliferation. As discussed in the PEIS, the reactor option would utilize
a once-through fuel cycle. Spent fuel from disposition would be disposed of with other commercial reactor spent
fuel. This is consistent with U.S. policy since no Pu in the spent fuel would be recycled. Revisions to Chapter 1
of the PEIS were made to expand and clarify this issue.

Commentors indicated that the isotopic composition of the residual Pu in the final waste forms is an
inappropriate criterion by which to assess proliferation risks because it perpetuates a myth that reactor-grade Pu
cannot be used to make workable weapons. In the opinion of these commentors, isotopic degradation does not
constitute a compelling argument in favor of the MOX option. DOE acknowledges that, although it may be
possible to make a nuclear weapon from spent commercial reactor fuel, this can only be done with extreme
difficulty by individuals with a great deal of experience in handling and processing nuclear materials. DOE
believes that the disposition of weapons Pu through the use of MOX fuel in reactors would meet the Spent Fuel
Standard in creating a radiological barrier that makes the Pu as difficult to retrieve and reuse in weapons as Pu
in spent commercial fuel. The use of this technology would allow for the Pu to be disposed in a geologic
repository pursuant to the Nuclear Waste Policy Act, 16 the same as for spent commercial fuel. Revisions to
Chapter 1 of the PEIS were made to clarify this issue.

1.8.2 CHANGES MADE TO THE DRAFT PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

This section identifies changes made since the issuance of the Draft PEIS. The Final PEIS includes the Preferred
Alternative, which is a combination of other alternatives and is described in Section 1.6. Other changes, after
considering public comments, are described below.

Appendix N, which in the Draft PEIS summarized the operational aspects of the multipurpose reactor, has been
revised for the Final PEIS to provide information on the costs and benefits of conducting separate tritium
production and Pu disposition missions versus the costs and benefits of carrying out one multipurpose mission.
Included in Appendix N is a cost comparison of using new Advanced LWRs or Modular Helium Reactors
(MHR), and a discussion of issues regarding the use of the FFTF (a liquid metal reactor at Hanford) for tritium
production and Pu disposition.

Appendices O, P, Q, and R were added to the Final PEIS to help clarify alternative issues as they relate to the
Preferred Alternative. Appendix O describes two can-in-canister technology concepts at SRS, which are variants
of the Vitrification and Ceramic Immobilization Disposition Alternatives described in Chapter 2. This
information was added based on public interest in these concepts during the Draft PEIS comment period, and
also because of DOE’s reconsideration of this technology as being a viable approach for Pu disposition through
immobilization.

Appendix P provides a description of using the Manzano Weapons Storage Area (WSA) near Albuquerque, NM
to store Pu pits. This appendix was added because DOE’s Preferred Alternative separates the storage of pits from
non-pit materials, in which case Manzano WSA no longer appears unreasonable under the Preferred Alternative
for pit storage. However, since DOE’s preferred site for interim storage of pits is Pantex (as described in the
Pantex EIS) and since the majority of pits are already located in storage at Pantex, the Preferred Alternative
proposes the long-term storage of Pu pits at Pantex. Weapons assembly/disassembly would continue at Pantex
in any case. Construction of a new storage facility at Manzano would create needless expense and
transportation risk.

Appendix Q describes the operations and human (radiological) health impacts associated with Pu pits being
transferred from RFETS to Pantex, repackaged in Zone 12 South, and placed in storage in Zone 4 West at
Pantex, as part of the Preferred Alternative for storage. The information presented in this appendix is based on
the Pantex EIS analysis of storing the Pu pits already at Pantex.

16 Also referred in the PEIS as a geologic, permanent, or HLW repository.
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Appendix R discusses aircraft crash and radioactive release probabilities for proposed storage and disposition
facilities at Pantex.

Section 1.2 of the Final PEIS has been revised to reflect the cooperative effort between the United States and
Russia to study different options for managing excess Pu (including secure storage, conversion of Pu weapons
components to other forms, and stabilization of unstable forms of Pu), and options for disposition of excess Pu
(deep borehole, immobilization, and reactors). The results of this study have been documented in the Joint
United States/Russian Plutonium Disposition Study report, completed in September 1996. This study and the
options considered will provide decisionmakers from both countries with a set of jointly evaluated alternatives
for Pu disposition and help build further trust and cooperation in the area of fissile material disposition.
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Chapter 2
Weapons-Usable Fissile Materials Long-Term Storage
and Disposition Alternatives

2.1 DEVELOPMENT OF ALTERNATIVES

Alternatives analyzed in this PEIS were determined through a screening evaluation process in which a
comprehensive set of screening criteria were used. From this process, reasonable alternatives for the following
were identified:

« The strategy for long-term storage of weapons-usable Pu and HEU, including nonsurplus Pu and
HEU, and surplus Pu and HEU pending disposition

 The strategy and technology for disposition of surplus weapons-usable Pu

In addition, a list of candidate sites for long-term storage of weapons-usable Pu and HEU was developed based
on site-selection criteria established previously. The site selection process is described in Section 2.1.3. These
reasonable alternatives and candidate sites are analyzed in this PEIS as part of the input for DOE’s
decisionmaking on the storage and disposition of weapons-usable fissile materials.

2.1.1 SCREENING CRITERIA

To determine reasonable alternatives for evaluation in this PEIS, DOE developed, for both long-term storage
and disposition, screening criteria based on the policy objectives articulated in the President’s Nonproliferation
and Export Control Policy of September 1993 and the January 1994 Joint Statement by the President of the
Russian Federation and the President of the United States of America on Nonproliferation of Weapons of Mass
Destruction and the Means of Their Delivery (see Appendix A), as well as the analytical framework established
by NAS in its 1994 report, Management and Disposition of Excess Weapons Plutonium study. Based on input
from the public during the scoping process, the screening criteria were expanded and used for selecting
reasonable alternatives. Descriptions of the screening criteria used for long-term storage and disposition
alternatives are given in Sections 2.1.3 and 2.1.4, respectively.

2.1.2 SCREENING EVALUATION PROCESS

The screening evaluation was conducted by a committee of five DOE technical experts, DOE officials assisted
by advisors from the National Laboratories, and other support staff. Based on a review of the NAS report, prior
DOE-sponsored work on HLW disposal, and input from the public obtained during the scoping process, the
screening committee identified an extensive set of options and developed potential disqualifiers for both
long-term storage and disposition options. Each option represented a storage or disposition strategy that might
be implemented in a systematic, cradle-to-grave manner. There were 5 long-term storage options, 37 Pu
disposition options, 9 HEU disposition options, and 8 U-233 disposition options. As previously identified in
Chapter 1, the disposition of surplus HEU and disposition of U-233 are not within the scope of this Storage and
Disposition PEIS; disposition of surplus HEU is addressed in the HEU Final EIS and U-233 disposition will be
addressed at the time it is proposed by DOE and found to be ready for decision.

The screening committee evaluated each option against potential disqualifiers to determine if any options had a
“fatal flaw” in one or more of the screening criteria. For example, inability to meet the Stored Weapons Standard
or the Spent Fuel Standard was considered a fatal flaw that resulted in the disqualification of an option. Options
that survived this process were then ranked. Each option was rated high, medium, or low against each screening
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criterion, relative to other options. This ranking process eliminated options that were rated low for multiple
criteria or were clearly dominated by similar, more attractive options in the same category. Options that survived
the ranking process emerged as reasonable alternatives for detailed evaluation in the Storage and Disposition
PEIS. Details of the screening evaluation process can be found in the Summary Report of the Screening Process
(DOE/MD-0002). After considering public comment on the Draft PEIS, as well as other public comments and
internal DOE review following the Draft PEIS, DOE has for some of the disposition alternatives clarified and
expanded explanations of the screening rationale and has added DoD’s Manzano WSA Facility as a storage
facility under consideration. A description of alternatives considered but eliminated for further analysis, along
with reasons for elimination, is given in Section 2.1.3 for long-term storage and Section 2.1.4 for Pu disposition.

2.13 REASONABLE ALTERNATIVES FOR LONG-TERM STORAGE OF WEAPONS-USABLE
FISSILE MATERIALS

Screening Criteria for Long-Term Storage Options

Resistance to Theft and Diversion by Unauthorized Parties. The site and facility must be capable of
providing comprehensive protection and control of weapons-usable fissile materials (that is, meet the Stored
Weapons Standard).

Technical Viability. There should be a high degree of confidence that the facility and site infrastructure can
provide storage of nuclear components and materials for up to 50 years.

Environment, Safety and Health (ES&H) Compliance. High standards of public and worker health and
safety and environmental protection must be met, and significant additional ES&H burdens should not be
created.

Cost-Effectiveness. Long-term storage should be accomplished in a cost-effective manner and should be
compatible with reasonable disposition alternatives.

Timeliness. Long-term storage should be implemented in a timely manner.

Fosters Progress and Cooperation ‘With Russia and Other Countries. A facility must accommodate
international inspections for surplus material in unclassified forms and must establish appropriate standards for
storage and protection of international nuclear material inventories.

Public and Institutional Acceptance. An alternative should be able to muster a broad and sustainable
consensus on the manner in which long-term storage is accomplished.

Results of the Screening Process: Reasonable Alternatives for Long-Term Storage

Options that were not disqualified or eliminated through the use of the screening criteria emerged from the
screening process as reasonable options for further evaluation. As a result of the screening process, two options
were identified as reasonable:

» Upgrade of storage facilities to make them suitable for long-term storage (upgrade existing storage
capability at more than one site)

» Consolidation of the weapons-usable fissile materials at DOE sites (consolidate or collocate storage
at one or two DOE sites)

Both options assumed that all nonsurplus HEU and surplus HEU pending disposition were located at ORR
before initiating any action under this PEIS. The scope of the first option, upgrade existing storage capability
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(referred to in the PEIS as Upgrade at Multiple Sites Alternative or Upgrade Alternative), has been expanded to
include the possibility of upgrading through new construction where existing facilities cannot be economically
modified to meet requirements and to account for the relocation of RFETS and/or LANL Pu to one or more Pu
storage sites. The second option, consolidate storage at DOE sites, has been modified to separately address two
alternative approaches: the Consolidation of Pu Alternative, and the Collocation of Pu and HEU Alternative.
For each alternative (Upgrade at Multiple Sites Alternative, Consolidation of Pu Alternative, and the
Collocation of Pu and HEU Alternative), a subalternative has also been added that would exclude the strategic
reserve and weapons R&D material covered by the Stockpile Stewardship and Management PEIS. Finally, a
Preferred Alternative was developed, representing a combination of alternatives. The PEIS alternatives are
further described.

Upgrade at Multiple Sites Alternative: Modify Existing and/or Construct New Facilities at More Than
One Site for Continued Storage of Plutonium and Highly Enriched Uranium; Relocate Rocky Flats
Environmental Technology Site and Los Alamos National Laboratory Plutonium to Another Plutonium
Storage Site. Under this alternative, DOE would modify certain existing facilities and/or build new facilities,
depending on individual site requirements for meeting updated DOE standards for nuclear material storage
facilities. The facilities would be designed to operate for up to 50 years. Pu material currently stored at Hanford,
INEL, Pantex, and SRS would remain at those sites. Pu currently in storage at RFETS and LANL would be
moved to a single long-term storage site or distributed for long-term storage at more than one site. HEU material
stored at ORR would remain at that site in modified facilities.

Consolidation of Plutonium Alternative: Construct New Facility or Construct New and Modify Existing
Facilities at One Site for all Plutonium Materials; Maintain (and Modify as Necessary) Existing Highly
Enriched Uranium Facilities at Oak Ridge Reservation. Under this alternative, a new consolidated Pu
storage facility would be constructed alone or with modified existing facilities to store current and future DOE
weapons-usable Pu inventories. Pu would be removed from existing storage facilities at Hanford, INEL, Pantex,
SRS, RFETS, and LANL and transported to the consolidated storage facility. The facility would be designed to
provide safe, secure, long-term storage of both nonsurplus Pu and surplus Pu (pending disposition) for up to 50
years. HEU material stored at ORR would remain at that site. DOE would maintain and, as necessary, modify
and upgrade the ORR facilities to ensure continued safe, secure storage.

Collocation of Plutonium and Highly Enriched Uranium Alternative: Construct New Facility or
Construct New and Modify or Maintain Existing Facilities at One Site for all Plutonium and Highly
Enriched Uranium Materials. Under this alternative, a new consolidated Pu storage facility would be
collocated with new or existing HEU facilities to store current and future DOE weapons-usable fissile material
inventories. The facilities would be responsible for storing Pu as well as HEU. Pu would be moved from existing
storage facilities at Hanford, INEL, Pantex, SRS, RFETS, and LANL. HEU would either stay at ORR, should
ORR be selected, or be moved to the collocated storage facility. The facility would be designed to provide safe,
secure, long-term storage for up to 50 years.

Preferred Alternative. Under the Preferred Alternative, existing facilities would be upgraded at Pantex, ORR, !
and SRS. RFETS Pu pits would be relocated to Pantex, and RFETS surplus non-pit Pu materials would be
relocated to SRS. Current storage would continue (No Action) at Hanford, INEL, and LANL for surplus Pu,
pending disposition. Strategic Reserve pits would be stored at Pantex in accordance with the Preferred
Alternative in the Stockpile Stewardship and Management PEIS. No Action would be taken at NTS; Pu storage
would not be added to NTS, consistent with the site’s current mission.

Figure 2.1.3-1 depicts the conceptual structure of the long-term storage alternatives and the Preferred
Alternative for storage analyzed in this PEIS. Under each long-term storage alternative and the No Action

'DOE may subsequently propose to construct new HEU storage facilities at ORR; any such proposal would be assessed in subsequent
site-specific NEPA documentation.
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Alternative, Figure 2.1.3-1 describes the action that would be taken at the various candidate sites and locations
for these materials.? For the No Action Alternative and upgrade, consolidation and collocation long-term storage
alternatives, this PEIS analyzes the impact of storing all weapons-usable fissile materials. Under these
alternatives, this PEIS also analyzes the impacts of storing weapons-usable fissile materials excluding those
covered under the Stockpile Stewardship and Management PEIS (strategic reserves and some weapons R&D
materials). [Text deleted.]

Candidate Sites for Long-Term Storage Alternatives

Six locations (Hanford, NTS, INEL, Pantex, ORR, and SRS) are being considered as candidate sites for the
long-term storage of weapons-usable fissile materials. Each site is being considered for the location of upgraded,
consolidated, or collocated storage facilities.

Site Screening Process

Concurrent with the publication of the NOI to prepare a PEIS for Reconfiguration of the Nuclear Weapons
Complex in the Federal Register (56 FR 5590) on February 11, 1991, a Notice of Availability of an Invitation
for Site Proposals for the Nuclear Weapons Complex Reconfiguration Site was also published (56 FR 5595).
The invitation solicited proposals for consideration of non-DOE sites and listed five DOE sites that met the
initial screening criteria (Hanford, INEL, Pantex, ORR, and SRS). No additional locations were identified as a
result of this invitation.

The five initial sites were evaluated against the following siting criteria: (1) density and distribution of
population, (2) ES&H, (3) socioeconomics, (4) site availability, (5) transportation, and (6) site flexibility. All
sites were found by the Site Evaluation Panel to be fully qualified.

There have been significant changes in the world since publication of the Nuclear Weapons Complex
Reconfiguration Study in January 1991, especially with regard to projected future requirements of the United
States’ nuclear weapons stockpile. As a result, the study no longer provides a suitable framework for
determining the appropriate configuration of the future Nuclear Weapons Complex. Therefore, DOE decided to
separate the Reconfiguration PEIS into two PEISs: a TSR PEIS and a Stockpile Stewardship and Management
PEIS.

A Revised NOI to prepare a Reconfiguration PEIS was published in the Federal Register (58 FR 39528) on July
23, 1993. In this notice, DOE eliminated Hanford from further consideration as a candidate site, because all
nuclear weapons production functions at that location had been terminated and the site was dedicated to
environmental and waste management activities. NTS was evaluated using the siting criteria described above
and was determined to be a reasonable site alternative for new tritium supply and recycling facilities. The
resulting five sites—NTS, INEL, Pantex, ORR, and SRS—were evaluated in the TSR PEIS.

The long-term storage mission is a portion of the proposed action considered under the original reconfiguration
proposal. Thus, sites meeting criteria for reconfiguration are considered reasonable for the long-term storage
mission. Since the five TSR sites meet these criteria, they are being considered for long-term storage of
weapons-usable fissile materials. In addition, Hanford is considered a reasonable site for the following reasons:

» It satisfies the original reconfiguration criteria

* Long-term storage is consistent with its current mission

2 As of September 1994, LLNL stored 0.3 t (0.3 tons) of Pu, which are primarily R&D and operational feedstock materials not surplus
to government needs. Adequate storage facilities for this material currently exist at LLNL; consequently, none of the Pu stored at
LLNL falls within the scope of this Storage and Disposition PEIS.
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* It has the infrastructure to support a long-term storage mission
The resulting sites—Hanford, NTS, INEL, Pantex, ORR, and SRS—are analyzed in the PEIS.
Long-Term Storage Alternatives Considered But Eliminated from Further Analysis

As a result of the screening process, two long-term storage options were eliminated: the utilization of existing
facilities at non-DOE domestic sites for storage of non-pit Pu forms, and the utilization of non-domestic sites.
The utilization of existing facilities at non-DOE sites for long-term storage as an option was rated but eliminated
from further consideration. The Pantex EIS analyzes DoD’s Manzano WSA near Albuquerque, NM, as a
candidate non-DOE domestic site for temporary storage of Pu pits (58 FR 39528). [Text deleted.]

As in the case of temporary pit storage, the materials to be placed in long-term storage include Pu pits. However,
they also include oxides and other dispersible material forms that may require treatment and repackaging not
needed for pits. There are ES&H concerns associated with locating 'these operations in proximity to the
metropolitan Albuquerque area. Furthermore, there is insufficient land area available to construct the necessary
direct support facilities needed for analysis, repackaging, accounting, and waste management. Therefore, the
Manzano WSA was considered in the Draft PEIS but eliminated as a reasonable alternative primarily because
Manzano WSA could not accommodate storage of both pit and non-pit materials.

Since the issuance of the Draft PEIS, DOE has developed a Preferred Alternative for storage that would separate
storage of most Pu pits from storage of non-pit Pu material. Specifically, the Preferred Alternative would store
Pu pits from Pantex and RFETS at Pantex, and would store non-pit Pu at SRS, Hanford, and INEL. Since DOE’s
Preferred Alternative would separately locate storage of pits and non-pit Pu from RFETS, the option to store
pits at Manzano WSA no longer appears unreasonable. Therefore, DOE has added Appendix P to the Final
PEIS, which discusses potential storage of Pantex and RFETS pits at Manzano WSA.

For a number of reasons, the Preferred Alternative would store the pits from Pantex and RFETS at Pantex, rather
than Manzano WSA. Pantex is the proposed site for interim storage of pits under the Preferred Alternative in
the Pantex EIS.3 The majority of the pits that require storage are surplus to U.S. defense needs and are already
located at Pantex. The number of pits that would be relocated from RFETS would be small by comparison. Since
the majority of pits are already in storage at Pantex, it would be prudent for DOE to consolidate all pits there
for storage. Assembly and disassembly operations would continue at Pantex even if pit storage did not occur
there. Selecting Manzano WSA would require DOE to create another site where Pu would be located with the
risk of contamination and the associated costs for site infrastructure and security. In addition, other missions that
could be added to Pantex (for example, pit disassembly/conversion or MOX fuel fabrication) could not be added
to Manzano.

Storage at Manzano WSA would involve the transportation risk of moving these materials from Pantex to
Manzano WSA. Furthermore, two shipment campaigns would be required for disposition for most of the pits
(those already at Pantex) if Manzano WSA were chosen, whereas only one shipment campaign of those same
pits would be required if the pits were stored at Pantex. For the Manzano case, pits at Pantex would require
relocation to Manzano and then a second shipment campaign to a disposition site. Leaving the pits in storage at
Pantex would result in only one shipment campaign from Pantex to the disposition site.

The utilization of non-domestic sites for long-term storage was proposed, but was eliminated from further
consideration because it was not able to address all of the long-term storage requirements. These requirements

3The disposition of these surplus pits would begin within the next 10 years and would be completed within the next 25 years. The time
period required for the storage of the pits is therefore close to that considered in the Pantex EIS for pit storage and the reasons for not

using Manzano WSA are the same. :
4 Two shipment campaigns of pits would be required for those pits currently stored at RFETS for both Pantex and Manzano.
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include the storage of the materials set aside as strategic reserve for defense purposes, which are not appropriate
to locate outside the United States. This option was disqualified in the screening process for non-strategic
reserve material as well, because the risk of theft or diversion by unauthorized parties would be greater than
those involved in the utilization of domestic sites. Safeguard and security of nuclear materials are also enhanced
by the domestic law enforcement infrastructure, which would not be easily coordinated outside the United
States. Figure 2.1.3-2 shows the long-term storage options that were considered and rated based on the seven
screening criteria and the principal reasons for disqualification or elimination. The Preferred Alternative for
storage at each DOE site was selected from among these storage options.

STORAGE OPTIONS

- Baseline
- Reasonable
8 - Reasonable
; Ellminated (Cost-Eﬁectlveness, ES&H) -
Dlsquallfled (ngher Safeguard and Security Risks)

2372/FMD

Figure 2.1.3-2. Results of the Screening Process—Long-Term Storage Options.

214 REASONABLE ALTERNATIVES FOR THE DISPOSITION OF SURPLUS PLUTONIUM
Screening Criteria for Disposition Options

Resistance to Theft and Diversion by Unauthorized Parties. Each step in the disposition process must be
capable of providing for comprehensive protection and control of weapons-usable fissile materials.

Resistance to Retrieval, Extraction, and Reuse by Host Nation. The surplus material must be made highly
resistant to potential use in weapons to reduce reliance on mstltutlonal controls and demonstrate that the arms
reductions will not be easily reversed.

Technical Viability. There should be a high degree of confidence that the alternative will be technically
successful.

Environmental, Safety and Health Compliance. High standards of public and worker health and safety, and
environmental protection must be met, and significant additional ES&H burdens should not be created.

Cost-Effectiveness. Disposition should be accomplished in a cost-effective manner and be compatible with
reasonable long-term storage alternatives.

Timeliness. There is an urgent need to begin Pu disposition and to minimize the time period that surplus fissile
materials remain in weapons-usable form.

Fosters Progress and Cooperation With Russia and Other Countries. The alternative must establish
appropriate standards for the disposition of surplus weapons-usable fissile material inventories and support
negotiations for bilateral or multilateral reductions in these materials, and each step in the disposition process
must allow international inspections.

Public and Institutional Acceptance. An alternative should be able to muster a broad and sustainable
consensus.on the manner in which disposition is accomplished.
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Additional Benefits. The ability to leverage government investments for disposition of surplus materials to
contribute to other national or international initiatives should be considered.

Results of the Screening Process: Reasonable Alternatives for Surplus Plutonium Disposition

As a result of the screening process for surplus Pu disposition, three alternative categories consisting of nine
alternatives are considered reasonable. The alternative categories for further evaluation are the deep borehole
category, the immobilization category, and the reactor category.

Deep Borehole Category. Within this category, surplus weapons-usable Pu would be emplaced in deep
boreholes drilled several kilometers below the water table into ancient, geologically stable rock formations. The
deep boreholes would be sealed to isolate the Pu from the environment.

Two Deep Borehole Alternatives were analyzed for this PEIS:

* Direct Disposition Alternative—direct emplacement of canisters containing Pu forms that have not
been immobilized

* Immobilized Disposition Alternative—Pu immobilized in ceramic pellets (without the addition of
high-energy, gamma-emitting radionuclides) would be emplaced in a borehole as part of a grout-pellet
mixture

In the first borehole alternative, surplus weapons-usable Pu would be encapsulated directly in suitable canisters
without any immobilization processing of Pu material and the canisters would be placed in a deep borehole. The
deep borehole would then be plugged after completion of the emplacement. In the second deep borehole
alternative, surplus weapons-usable Pu would be converted to an immobilized ceramic form. The immobilized
Pu form then would be directly emplaced in a deep borehole without encapsulation in canisters, and the deep
borehole would be plugged after completion of the emplacement. Under both alternatives, emplacement in a
deep borehole would provide a geologic barrier to proliferation and Pu could not be recovered by the host nation
undetected. Therefore, the Pu would not need to be mixed with HLW or other radioactive materials to provide
a radiation barrier to recovery.

Immobilization Category. Within this category, surplus Pu would be immobilized in an acceptable matrix to
create a chemically stable form for disposal. The immobilized material would be placed in lag storage prior to
transfer to a repository constructed pursuant to the Nuclear Waste Policy Act (NWPA), as amended (see
discussion in Section 2.4). The immobilized Pu would contain HLW or a radioactive isotope to create a radiation
field that enhances proliferation resistance to meet the Spent Fuel Standard.

Three Immobilization Alternatives were included in this PEIS:

* Vitrification Alternative. This alternative would consist of building a new facility or modifying
existing facilities to produce a glass waste form that embeds Pu and radioisotopes within the glass
form. This PEIS analyzes the impacts associated with building and operating a new facility at any
of six DOE sites (Hanford, NTS, INEL, Pantex, ORR, and SRS). As an example of a technology
variant at existing facilities, Appendix O of this PEIS describes the can-in-canister variant at the
DWPF at SRS.

¢ Ceramic Immobilization Alternative. This alternative would consist of building a new facility or
modifying existing facilities to produce a ceramic waste form that embeds Pu and radioisotopes
within the ceramic form. This PEIS analyzes the impacts associated with building a new facility at
any of six DOE sites (Hanford, NTS, INEL, Pantex, ORR, and SRS). As an example of a technology
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variant at existing facilities (with appropriate modifications), Appendix O of this PEIS describes the
can-in-canister variant at the DWPF at SRS. :

* Electrometallurgical Treatment Alternative. This alternative would utilize electrometallurgical
treatment to produce a glass-bonded zeolite (GBZ) waste form that embeds Pu and radioisotopes
within the GBZ form. Although this alternative could be conducted at other sites, the Argonne
National Laboratory-West (ANL-W) site at INEL was used as an example site for evaluating
potential environmental effects.

In all three alternatives, surplus weapons-usable Pu would be converted to an immobilized form (glass, ceramic,
or GBZ). A radiation barrier for the immobilized surplus Pu would be required for nonproliferation purposes;
the radioisotopes available to produce the barrier include radioactive Cs-137 (in storage at Hanford as
cesium-chloride [CsCl] capsules in shippable form) or HLW (which would only be used if an immobilization
facility were located at a site with quantities of this material). HLW would not be shipped between sites, thus
avoiding additional risk in transponation.5

Reactor Category. Under this category, surplus Pu would be converted to MOX fuel for use in domestic or
Canadian reactors. Using the MOX fuel would consume a portion of the Pu content of the fuel while embedding
the rest in highly radioactive spent fuel similar to that now produced by uranium-fueled commercial power
reactors. The resultant spent fuel then would be stored pending disposal in accordance with the applicable spent
fuel program (U.S. or Canadian).

Analyses were conducted in this PEIS on four separate MOX fuel alternatives:

» Existing LWR Alternative—utilizing existing U.S. commercial reactors that would use MOX fuel
instead of traditional LEU fuel

* Partially Completed LWR Alternative—completing construction of U.S. commercial reactors that
are presently maintained in an extended interim state and utilize MOX fuel in these reactors

 Evolutionary LWR Alternative—building new reactors in the United States to use MOX fuel

» CANDU Reactor Alternative—autilizing existing Canadian reactors that would use MOX fuel
instead of traditional natural uranium fuel

Because the United States does not have a MOX fuel fabrication facility or capability, a dedicated facility would
likely have to be constructed or an existing facility be modified at a U.S. Government or existing commercial
fuel fabricator’s site. In the event MOX fuel is needed before a domestic fuel fabrication plant is available,
existing facilities in Europe could be used on a short-term basis to provide initial lead test assemblies and other
MOX fuel.

Preferred Alternative for Pu Disposition: A combination of Reactor and Immobilization Alternatives. The
Preferred Alternative calls for (1) immobilizing at least those Pu materials not readily suitable for MOX fuel
using vitrification or ceramic immobilization and (2) converting pure Pu metal, including pits and oxides into
MOX fuel for use in existing reactors. Use of Canadian CANDU reactors would be retained in the event a
multilateral agreement is made among Russia, Canada, and the United States to implement this.

The deployment of two disposition technologies would provide increased flexibility and assurance of mission
accomplishment should technical problems develop with one technology as well as greater flexibility to deal

5 Under the Immobilization Alternatives, DOE would not use CsCl or HLW that is a RCRA waste unless immobilization constituted
sufficient RCRA treatment, or unless the CsCl or HLW first underwent RCRA treatment before immobilization with the surplus Pu.
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with a wide range of Pu forms. The deployment of two technologies would signal a strong U.S. commitment to
reducing the stockpiles of Pu and encourage Russia to reduce its stockpiles. The two disposition technologies
that would allow an early start of Pu disposition have been determined to be the reactor and immobilization
alternatives. The Preferred Alternative is a combination of reactor and immobilization alternatives.

Figure 2.1.4-1 depicts the alternative strategies and technologies for disposition of surplus Pu including the
Preferred Alternative for disposition and how the material flows from the front-end process to the disposition
categories.

Front-End Processes Common to Surplus Plutonium Disposition Alternatives

For the disposition of surplus Pu, a conversion process would be required to transform the various Pu forms into
one suitable for further use in each of the disposition alternatives. Either pit disassembly/conversion (Section
2.4.1) or a Pu conversion process would be used (Section 2.4.2), depending on the current form of the surplus
material.

Sites for the Analysis of Plutonium Disposition Alternatives

Six DOE sites and other generic and specific sites were used for assessing environmental impacts of various
disposition techniques and strategies. The sites include Hanford, NTS, INEL, Pantex, ORR, and SRS.
Additionally, some disposition facilities (specifically those involving the deep borehole complex, MOX fuel
fabrication at a commercial facility [combination of five reactor fuel fabrication sites], and use of existing LWRs
[combination of 12 existing LWRs at five sites]) have no representative sites, and so do not lend themselves to
site-specific analysis at this time. Therefore, as explained more fully in Section 3.10 for the deep borehole,
Section 3.11 for the MOX fuel fabrication site, and Section 3.12 for the existing LWR site, generic site
characteristics have been developed for environmental evaluations of these facilities. Depending on
programmatic decisions from this PEIS, DOE will conduct site-specific tiered NEPA analyses in the future. For
the CANDU Reactor Alternative, a representative site (Bruce-A Nuclear Generating Station, Province of
Ontario, Canada) is being considered for analysis. For the Partially Completed LWR Alternative, a
representative site (Bellefonte Nuclear Plant, Alabama) is analyzed. The immobilization alternatives could be
performed in new or existing, modified facilities, using technology variants identified in Table 2.4-1. For the
Electrometallurgical Treatment Alternative, ANL-W at INEL is the representative site for analysis. If the
Electrometallurgical Treatment Alternative is selected in the ROD, additional construction and operational
impacts would result if this alternative were implemented at other sites, and additional tiered NEPA analyses
and documentation would be developed. For the vitrification and ceramic immobilization alternatives, impacts
of new facilities are analyzed for six DOE sites. As an example of a technology variant at an existing facility,
the can-in-canister technology variant at the DWPF at SRS is described in Appendix O.

Disposition Alternatives Considered But Eliminated From Further Analysis

Twenty-seven Pu disposition options were eliminated as follows:

Radiation Barrier Alloy for Indefinite Storage. This option was eliminated because it did not have an
endpoint destination comparable to options such as direct disposal, immobilization, or reactor burning. The
Screening Committee noted the material (a Pu-beryllium compound) would be in a form unsuitable for a civilian
HLW repository unless reconverted to remove the Pu and process it into a repository-compatible waste form.
Injection Into Continental Magmé. This technology was eliminated because it is very immature. A licensing

and regulatory regime for the technology is undefined and uncertain, and its use would present several ES&H
concerns. :
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Emplacement in the Sub-Seabed. This option was eliminated because the technical approach is immature and
because a licensing and regulatory regime is undefined and uncertain, which also makes the schedule uncertain.
Extended operations at sea would enhance the opportunities for a transportation vessel accident in which
material lost at sea could be available for retrieval. Public and international perceptions are also uncertain due
to similar concerns as other ocean disposal options.

Launching to Deep Outer Space. This option was eliminated for a number of reasons. First, based on the U.S.
experience to date, the risk of an explosion during launch and offsite dispersal of radioactive material would be
much higher than the risks of accidents and dispersal of radioactive materials for other options. Second, if the
space vehicle with its surplus fissile material payload failed to achieve orbit and reentered the atmosphere, the
chances of other nations recovering the material would be enhanced and the chances of U.S. retrieval would be
reduced. Also, this option would be more expensive and more time consuming to complete than many others.

Direct Immobilization With Radionuclides in Borosilicate Glass, Use of Retrofitted Defense Waste
Processing Facility. This option was eliminated as unreasonable for reasons stated in the Screening Report.6
Installing a specially designed melter for Pu immobilization remains unreasonable. However, it is reasonable to
modify the DWPF for other variants of the vitrification and ceramic immobilization alternatives.

Reactor and Accelerator Options. Five new reactor and accelerator options requiring significant technology
development, including three concepts with accelerators coupled to reactors, were eliminated primarily due to
their technical immaturity and the attendant costly and lengthy development and demonstration effort that
would be required to bring them to viable, practical status and enable disposition options to be initiated with
certainty. Although these options hold promise of higher levels of Pu destruction than other reactor burning
options, these alternatives involve significant time delay, increased cost, technical uncertainties, and are not as
reasonable as the mature reactor burning options to achieve the Spent Fuel Standard. However, if some of these
advanced concepts are developed and successfully demonstrated or operated (for commercial nuclear power)
they may be considered for Pu disposition in supplemental NEPA documents.

These five options were as follows:

* Accelerator Conversion: Molten Salt Target

Accelerator Conversion: Particle Bed Target

» Accelerator-Driven MHR

Particle Bed Reactor

Molten Salt Reactor

Consuming in Modular Helium Reactors. A reactor concept was evaluated that involves MHR coupled to
closed cycle power conversion systems. This option is less technically mature than other available options using
MOX fuel in operating water-cooled reactor plants. The MHR would use tested, but not fully demonstrated or
proved, ceramic-coated plutonium dioxide (PuO,) fuel particles in a graphite matrix. The power conversion
system would use components that have neither been tested as a “system” themselves nor integrated with a

6 In this option, the present DWPF at SRS would have a new, specially designed melter installed. Much of the supporting equipment
would require major retrofitting for this application because DWPF was not designed for criticality control. Retrofitting the DWPF
would create additional total personnel radiation exposure and would significantly interfere with its mission to stabilize and treat HLW,
resulting in delays and cost escalation. Note that eliminating this “DWPF Upgrade” variant does not preclude other DWPF-related
variants of the Vitrification and Ceramic Immobilization Alternatives (such as adding an adjunct melter adjacent to the DWPF, or the
can-in-canister approach in the DWPF) if these other variants do not introduce increased radiation or Pu criticality concerns into the
DWPF.
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gas-cooled reactor system. The concept could achieve higher levels of Pu destruction than water-cooled reactors
if this concept were developed and successfully operated. However, the technical uncertainty, cost, and time to
develop, license, and successfully demonstrate or operate this new integrated reactor plant and power
conversion system is not as reasonable as other reactor alternatives because Pu disposition can be accomplished
using existing technologies. If this concept is developed and successfully demonstrated or operated for other
missions, it may be considered for Pu disposition as well.

Advanced Liquid Metal Reactors with Pyroprocessing. Another reactor burning concept was evaluated that
involves a variation of the integral fast reactor concept whereby an advanced liquid metal cooled reactor with a
Pu alloy metal fuel would operate on a once-through cycle and then utilize pyroprocessing techniques to make
a Pu-rich HLW form for potential disposal in a repository. This concept, which would use a reactor fuel cycle
design still under development in a manner different from its intended purpose, would be more costly and more
time-consuming than other reactor options. The development program was recently terminated by Executive
and Congressional action. Since the Pu disposition can be accomplished using existing technologies, there is no
justification for developing this advanced technology for the purpose of Pu disposition. However, if it is
developed and successfully operated for other missions, it will be considered for Pu disposition.

Direct Emplacement (Without Immobilization) in a High-Level Waste Repository. It is highly unlikely that
a determination of acceptability could be reached in a timely manner for this nonreference waste form for
disposal in a HLW repository, should DOE decide to operate a HLW repository. Such a form would also require
the safeguards and security requirements for weapons-usable material until the repository, currently planned to
allow retrieval of spent fuel for about 100 years, is sealed.

Discard Surplus Plutonium in the Waste Isolation Pilot Plant. This option for surplus Pu would exceed
capacity after meeting the needs for disposal of defense-related transuranic (TRU) waste, should DOE decide
to proceed with the disposal phase of the Waste Isolation Pilot Plant (WIPP). This option would likely require
amendment of the Waste Isolation Pilot Plant Land Withdrawal Act, associated regulations, and draft or pending
regulatory compliance documents, and the planning-basis for WIPP Waste Acceptance Criteria (WAC), among
other things.

Hydraulic Fracturing. This option (high-pressure injection of slurried materials into fractured shale
formations) was previously tested and evaluated for civilian HLW disposal. The screening committee concluded
that there was no assurance that the technical feasibility of this unproven option would be demonstrated in time
for the option to be considered in the decision process. No engineered barrier would exist to prevent leakage
into subsurface aquifers.

Injection of Slurry Into Deep Wells. This option, similar to the hydraulic fracturing, would not have an
engineered barrier to prevent leakage into subsurface aquifers, would therefore pose unacceptable ES&H risks, and
would be prohibited under current law.

Melting Into Crystalline Rock. Information previously developed in initially evaluating this approach for
disposal of civilian HLW, which uses the heat from the fuel to melt into rock formations, was reviewed. It was
concluded that the option is not technically viable for this disposition application because of major uncertainties.
These include criticality concemns and difficulty in assuring that enough heat would be available from spent fuel
(to be commingled with the surplus fissile materials) to melt the host rock.

Disposal Under Ice Caps. This option is not considered technically viable and poses unacceptable ES&H risks
because ice caps in Greenland and Antarctica are not necessarily stable beyond a few hundred years. Reaching
an agreement with Denmark to dispose of our nuclear materials on Greenland is not likely; a current treaty
already prohibits leaving nuclear wastes in Antarctica.
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Seabed Disposal and Controlled Dilution in Oceans. These options are unreasonable and were disqualified
because they present ES&H concerns and are contrary to domestic and international laws, treaties, and policies.
Because of increasing concerns about the pollution of marine environments with radioactive materials (ocean
dumping of radioactive materials is prohibited), EPA has not issued any permits for ocean dumping or dispersal
of radioactive materials in recent years. These options are inconsistent with the Convention on the Prevention
of Marine Pollution by Dumping of Wastes and Other Matter, generally known as the London Dumping
Convention, enacted in 1975 and amended in 1980 and 1993.

Underground Nuclear Detonation. This option is unreasonable and was disqualified because compliance with
regulatory and licensing requirements is regarded as very uncertain, and compliance with ES&H regulations is
unlikely for a new process of this type. In addition, the United States has a moratorium on underground nuclear
testing and the President recently signed a Comprehensive Test Ban Treaty. The Screening Committee judges it
unlikely that detonations for this application would be approved since such actions might undermine this
national policy.

Naval Nuclear Fuel; Using Plutonium Fuel in Naval Reactor Plants. There is no design, testing, or
demonstration experience with MOX fuel in naval reactors. Even if technical feasibility had been demonstrated,
new classified fuel and reactor core fabrication plants would be required. Since these processes and facilities
cannot be declassified, transparent confirmation of the process or final condition by international inspections
would not be possible. Additionally, the number of new fuelings of naval reactor plants is so small that
disposition of surplus Pu could not be accomplished in a reasonable timeframe.

Reprocessing: Using Plutonium Fuel in Existing or New Evolutionary/Advanced Light Water Reactors
With Chemical Reprocessing of Spent Fuel. During reprocessing to separate Pu from spent fuel to fabricate
more fuel, there are stages in the processing and handling when weapons-usable materials are more vulnerable
to theft or diversion than the Stored Weapons Standard. Additionally, the time and cost required to design and
construct reprocessing plants for this application are much greater than those for available, adequate options that
meet the Spent Fuel Standard.

Advanced Liquid Metal Reactor With Recycle and Reuse of Metallic Alloy Fuel Elements. Based on recent
DOE and Congressional action, development of the advanced liquid metal reactor/integral fast reactor concept
is no longer being pursued due to a U.S. nonproliferation policy to not develop technologies that rely on Pu
recycling. Since this is a relatively immature reactor concept that has not been demonstrated, and since Pu
disposition can be accomplished using existing technologies, there is no justification for developing this
advanced technology solely for the purpose of Pu disposition. [Text deleted.]

Glass Material Oxidation/Dissolution System. This option was eliminated due to timeliness and technical
immaturity. The time required to complete the necessary R&D for this process is much longer than that for other

alternatives and options.

Euratom Mixed Oxide Fuel Reactor Use. This option would involve the preparation of PuO, at a processing
facility to be built in the United States, and transportation of the oxide to Europe where it would be fabricated
into MOX reactor fuel assemblies and utilized as full-core MOX fuel loading in existing reactor facilities in one
or more European countries. Final disposal of the spent fuel assemblies would be in Europe. Due to lack of
capacity to complete the disposition mission, the institutional complexities such as transportation, security, and
other geopolitical factors, this option was warranted unreasonable in light of the other alternatives considered.

Figure 2.1.4-2 shows the disposition options that were considered and rated based on the nine screening criteria
and the principal reasons for disqualification or elimination.
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2.2 NO ACTION ALTERNATIVE

The definition of the No Action Alternative as it relates to both surplus and nonsurplus Pu and HEU was
discussed in Section 1.7. The baseline case for the No Action Alternative involves no disposition of surplus Pu
and no change in the current storage sites for Pu and HEU. This case is analyzed and referred to as the No Action
Alteative in this section. The Preferred Alternative for storage calls for continuing current storage (No Action)
of surplus non-pit Pu materials at Hanford, INEL, and LANL, pending disposition.

The No Action Alternative for long-term storage would maintain storage of all weapons-usable fissile materials
at existing storage sites using proven nuclear material safeguards and security procedures. This alternative
assumes that the corrective actions necessary to ensure compliance with high-priority ES&H requirements
identified in the Plutonium Working Group Report on Environmental, Safety and Health Vulnerabilities
Associated with the Department’s Plutonium Storage would be completed. Maintenance at these existing

~ storage sites would be done as required to ensure safe facility operation for the balance of the facility’s useful
life. DOE would not undertake any new construction projects except those that are considered part of ongoing
site operations as portrayed in individual site-specific EISs and site development plans.

Under the No Action Alternative, surplus and nonsurplus Pu materials would remain in place at LANL, RFETS,
Hanford, INEL, Pantex, and SRS. HEU would continue to be stored in existing buildings at Y-12 at ORR.
Under No Action, it is assumed that HEU from other sites in the DOE Complex would be relocated to Y-12.
The Y-12 EA addresses the transportation of this material and the storage of the material for up to 10 years.
Nonsurplus HEU would remain in storage at Y—12 under No Action. Nonsurplus HEU materials represent
nuclear weapons, secondary components, naval nuclear fuel, and working material. Surplus HEU would be
stored at Y-12 until the material is removed for disposition, as is described in the HEU Final EIS. As a result of
the ROD from the HEU EIS, storage of some of this surplus HEU may extend past the 10 years specified in the
Y-12 EA. Under No Action, the storage facilities would be maintained to ensure safe facility operation.
Subsequent NEPA analysis would be performed for continued storage beyond the 10-year period analyzed in
the Y-12 EA.

221 HANFORD SITE

Hanford Site, located in the State of Washington (Figure 2.2.1-1), had 11 t (12.1 tons) of Pu material in
September 1994. Of this, approximately 4.0 t (4.4 tons) falls within the scope of this PEIS. This material is
stored within the protected vaults and gloveboxes of the Plutonium Finishing Plant (PFP) complex located in
the 200 West Area (Figure 2.2.1-2). The remaining Pu materials currently within the PFP consist of solutions
and numerous solid compounds such as metals, oxides, fluorides, mixed (Pu and uranium) oxide residues
containing less than 50 percent Pu such as ash, and other Pu-containing materials such as plastics and
combustibles. Pu inventories associated with irradiated fuel, buried or retrievably stored solid waste, liquid tank
and waste residues containing less than 50 percent Pu, are outside the scope of this PEIS.

Preferred Alternative: No Action. Under the No Action Alternative, Hanford would continue to store
Pu-bearing materials in the storage vaults and approved vault-type rooms of the PFP that have been
assessed in the Plutonium Finishing Plant Stabilization Final Environmental Impact Statement (PFP EIS)
(DOE/ EIS-0244D).” The DNFSB Recommendation 94-1 Hanford Site Integrated Stabilization Management
Plan (VHC-EP-0853) calls for transforming the Pu-bearing materials to a stable form that meets the DOE
standard Criteria for Safe Storage of Pu Metals and Oxides (DOE-STD-3013-94) by 2002 for materials with
greater than 50-percent Pu. Some PFP plant systems that provide basic facility services (such as power,

7 All Pu materials (both greater than and less than 50-percent Pu) would be stabilized and repackaged, as necessary, to ensure safe
storage. The cleanout, stabilization, and storage of readily retrievable Pu materials in the PFP have been assessed in the Plutonium
Finishing Plant Stabilization Final Environmental Impact Statement (PFP-E1S) (DOE/EIS-0244D). Hanford would continue to store
residues containing less than 50 percent, which are not within the scope of this PEIS.
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ventilation, and heat) would be upgraded for storage operations under the No Action Alternative. [Text deleted.]
Hanford would continue to store residues containing less than 50 percent Pu. The unirradiated FFTF fuel pins
and assemblies are acceptable “as is” for long-term storage. No further actions are envisioned for these
unirradiated materials under the No Action Alternative.

[Text deletéd.]
222 NEVADA TEST SITE

Nevada Test Site, located in the southern part of Nye County in southern Nevada (Figure 2.2.2-1), does not
currently store any Pu or HEU within the scope of this PEIS. [Text deleted.] Due to existing available storage
space within the P-Tunnel Facility, NTS is being considered for the long-term storage alternatives involving the
consolidation of Pu and the collocation of Pu and HEU. These alternatives are described in Sections 2.3.2 and
2.3.3. Site designations and principal facilities at NTS are shown in Figure 2.2.2-2.

Preferred Alternative: No Action. DOE would not add Pu to sites that do not currently have Pu in storage.

NTS does not store any Pu within the scope of this PEIS. Therefore, NTS would continue to carry out projected
missions described in Chapter 3.
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223 IDAHO NATIONAL ENGINEERING LABORATORY

Idaho National Engineering Laboratory is located near Idaho Falls in southern Idaho (Figure 2.2.3-1). As of
February 6, 1996, there were approximately 4.0 t (4.4 tons) of Pu stored in the Zero Power Physics Reactor
(ZPPR) and Fuel Manufacturing Facility (FMF) vaults at ANL-W and 0.5 t (0.55 tons) of Pu located in the
Idaho Chemical Processing Plant (ICPP). All of this material falls within the scope of this PEIS. Site
designations and principal facilities at INEL are shown in Figure 2.2.3-2.

Preferred Alternative: No Action. Under the No Action Alternative, weapons-usable Pu material at ANL-W
would continue to be stored in the material forms deemed most stable according to the ANL-W Plutonium ES&H
Vulnerability Assessment Plan (October 31,1994). The proposed Corrective Action Plan for vulnerability
(ANL-W-I-4), involving almost all Pu onsite, calls for the site to store the material in the ZPPR and FMF vaults
and maintain accountability pending disposal direction from DOE. Other site corrective action plans deal with
the remaining INEL Pu which is in considerably smaller amounts, such as 13 kilograms (kg) (29 pounds [Ibs])
requiring repackaging, 70 grams (g) (2.45 ounces [o0z]) of surface oxides removed from stored Pu metal and
alloys, and 2.7 g (0.095 oz) in sodium test loops.

224 PANTEX PLANT

Pantex is located in the Texas Panhandle in Carson County along U.S. Highway 60, as shown in Figure 2.2.4-1.
Almost all Pu at Pantex is in the form of pits from disassembled nuclear weapons. The Pu inventory of 66.1 t
(72.8 tons) at Pantex in September 1994 was the total amount actually at Pantex plus the amount in DoD
custody. Currently, Pantex has the physical capacity to store up to 20,000 pits, but DOE has agreed to store no
more than 12,000, pending completion of the Pantex EIS. Site designations and principal facilities at Pantex are
shown in Figure 2.2.4-2.

Under the No Action Alternative, all site Pu holdings specific to the Storage and Disposition Program would
continue to be stored in the Zone 4 facilities. However, if the Stockpile Stewardship and Management Final
PEIS preferred alternative for downsizing assembly/disassembly actions is selected and implemented, the Pu
pit strategic reserve storage would be moved to Zone 12 by 2005. Pu-bearing materials at Pantex would continue
to reside in the material forms and facilities deemed most stable according to the DNFSB Recommendation 94-1
Pantex Corrective Action Plan. In accordance with this plan, Pantex will correct ES&H vulnerabilities by
improving management and training within the plant and improving some operating structures to reduce the
probability of dispersing hazardous material. In order to avoid or greatly reduce the possibility that Pu would
be dispersed outside an assembly cell in case of an explosion, facility utility penetrations have been sealed and
door seals have been improved. [Text deleted.] To mitigate the consequences of the possible collapse of the roof
over Bay 27 in Building 12-26 due to natural phenomena, updated procedures and processes and modification
of equipment and facilities would be accomplished. '

In concert with its corrective action plan, Pantex is taking to reduce the probability of an operational accident,
human error, or equipment failure that could cause failure of pit cladding, and to mitigate the effects of pit
cladding failure due to these or other causes, such as aging. Pits would be repackaged in the more robust
AT-400A containment vessel, and storage is being converted to a configuration that allows for remote handling
and surveillance. To reduce the probability of accident or human error, a more robust weapons operations safety
process has been instituted for B61, W56, and W69 weapons dismantlements and will be implemented for others
in the near future.

225 OAK RIDGE RESERVATION

Oak Ridge Reservation is located near Knoxville, Tennessee, as shown in Figure 2.2.5-1. There are two ORR
sites that currently store fissile materials within ORR. These sites are Oak Ridge National Laboratory (ORNL)
and Y-12. The positions of these sites on ORR are shown in Figure 2.2.5-2,
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As of September 1994, approximately 4.1 kg (9.0 1b) of Pu and 1 kg (2.2 Ib) of collocated TRU waste was
distributed among 19 facilities at ORNL and Y-12. This 5.1 kg (11.2 Ib) is in various forms, including sealed
sources, oxide, metal, solutions, and scrap/residues. Since the quantity of Pu stored at ORR is relatively
insignificant compared to that located at other storage sites, and because it is in the form of waste, none of this
material is within the scope of this PEIS.

All nonsurplus HEU currently stored at ORR is within the scope of this PEIS. Under the No Action Alternative,
HEU would continue to be stored in existing buildings at Y—12. As of September 1994 the inventory at Y-12
consisted of 168.9 t (186.2 tons) of HEU. The bounding quantity (expected upper limit) of HEU that could be
shipped to Y—12 from sites other than Pantex (whose quantity is classified) is an additional 98.4 t (108.5 tons).

Nonsurplus HEU would remain in storage at Y-12 under No Action. Nonsurplus HEU materials represent,
nuclear weapons, secondary components, naval nuclear fuel, and working material. Surplus HEU would be
stored at Y—12 until the material is removed for disposition, as is described in the HEU Final EIS. As a result of
the ROD from the HEU EIS, storage of some of this surplus HEU may extend past the 10 years specified in the
Y-12 EA. Under No Action, the storage facilities would be maintained to ensure safe facility operation.
Subsequent NgEPA analysis would be performed for continued storage beyond the 10-year period analyzed in
the Y-12 EA.

2.2.6 SAVANNAH RIVER SITE

Savannah River Site, located south of Aiken, SC (Figure 2.2.6-1), had as of September 1994, 2.0 t (2.2 tons) of
Pu material that falls within the scope of this PEIS, as well as other fissile materials in various forms which are
outside the scope of this PEIS. The materials are in various forms, including Pu solutions, metal and oxides
(more than 50-percent Pu), residues and oxides (less than 50-percent Pu), special isotopes, uranium, and spent
nuclear fuel. Site designations and principal facilities are shown in Figure 2.2.6-2.

Under the No Action Alternative, SRS would continue to store Pu-bearing materials in the forms and facilities
deemed most stable according to the DNFSB Recommendation 94-1 Savannah River Site Integrated
Stabilization Management Plan (NMPP-PPLS95-0058) and in accordance with the Spent Fuel Working Group
Report on Inventory and Storage of the Department’s Spent Nuclear Fuel and other Reactor Irradiated Nuclear
Materials and Their Environmental Safety, and Health Vulnerabilities, Volumes I, 11, III, the F-Canyon
Plutonium Solutions Environmental Impact Statement (DOE/EIS-0219, December 1994), the Final
Environmental Impact Statement, Interim Management of Nuclear Materials (DOE/EIS-0220, October 1995),
and the DOE standard Criteria for Safe Storage of Plutonium Metals and Oxides (DOE-STD-3013-94).

Under the No Action alternative, SRS would stabilize and store its various forms of Pu in accordance with the
above listed plans for Pu materials as follows:

* Pu-239 Solutions, F-Area. The plan, supported by the F-Canyon Plutonium Solutions Environmental
Impact Statement (DOE/EIS-0219) and the ROD dated February 1, 1995, was to convert this material
to Pu metal. The conversion process in F-Canyon was completed in April 1996. The metal product
will be stored temporarily in one of the F-Area vaults.

* Pu-239 Solutions, H-Area. In the Final Environmental Impact Statement, Interim Management of
Nuclear Materials (DOE/EIS-0220) and the ROD dated December 12, 1995 (60 FR 65300), and
supplemental ROD dated July 1996 (61 FR 6633), DOE determined procedures and processes for
stabilizing stored nuclear materials, previously identified through independent reviews conducted by
DOE and the DNFSB, that posed environmental, safety, or health vulnerabilities. A second

8 Under No Action, DOE may, pursuant to appropriate NEPA review, propose to'modify the Y-12 facilities or to build new facilities as
necessary to ensure safe storage.
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Figure 2.2.6-1. Savannah River Site, South Carolina, and Region.
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supplemental ROD announcing DOE’s decision for the stabilization of Pu-239 solutions by
conversion to metal at F-Canyon and the FB-Line was published September 13, 1996 (61 FR 48474
through 61 FR 48479).

* Pu-242. The Final Environmental Impact Statement, Interim Management of Nuclear Materials
(DOE/EIS-0220) and the ROD dated December 12, 1995, categorized certain isotopes of Pu,
neptunium, americium, and curium as programmatic. DOE has determined that the Pu-242 from
SRS would be useful for future research and development activities.

* Plutonium metal and oxide resulting from the stabilization actions at SRS. This material would be
stored in accordance with the DOE storage standard (DOE-STD-3013-94). In the ROD dated
December 12, 1995, for the Final Environmental Impact Statement, Interim Management of Nuclear
Materials, DOE decided to construct a new APSF in F-Area. This facility would enable SRS to
stabilize and package Pu metals and oxides to meet storage criteria and also provide space for
storage of all Pu and special actinide materials. The new facility is expected to be completed by
2001. In the interim, the Pu metals and oxides would be stored temporarily in one of the F-Area
vaults.

[Text deleted.]
2.2.7 ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE

Rocky Flats Environmental Technology Site, located in northem Jefferson County, Colorado (Figure 2.2.7-1),
stored 12.9 t (14.2 tons) of Pu as of September 1994.° The Pu is in three basic forms: metals, oxides, and
scrap/residues. The storage of the total Pu inventory at RFETS is within the scope of the storage portion of this
PEIS. There are a small number of pits at RFETS that are surplus to national security needs but are still needed
for ongoing, non-weapons-related R&D projects at LANL and LLNL. Therefore, these pits will not come within
the scope of this PEIS until the R&D projects are completed. It is expected that this work will result in the
transportation of these materials to LANL or LLLNL, the conversion of the Pu into metal or oxide, and the return
of the material to RFETS. !0 At that point, the materials will come within the scope of this PEIS and be stored
and dispositioned in accordance with the decisions reached on the storage and disposition of surplus Pu in metal
or oxide form. All Pu materials are stored in seven principal facilities: Buildings 371, 559, 707, 771, 776/771,
779, and 991. Site designations and principal facilities are shown in Figure 2.2.7-2.

In response to the DNFSB’s Recommendation 94-1, and as addressed in the DOE Plutonium Working Group
Report on Environmental, Safety and Health Vulnerabilities Associated with the Department’s Plutonium
Storage, the Pu metal and oxide at RFETS will be placed in a stable long-term (50-year) storage configuration.
This storage configuration is in accordance with the DOE storage standard (DOE-STD-3013-94).
DOE-STD-3013-94 does not apply to pits. In addition to the stabilization of this material, actions for resolving
the Pu vulnerabilities have been identified as part of the RFETS Site Integrated Stabilization and Management
Plan, and are being implemented.

Of the total amount of Pu in storage at RFETS, 11.9 t (13.1 tons) has been declared surplus to national security
needs.!! The amount of surplus in each of the basic forms is: metal 5.7 t (6.3 tons); oxides 1.6 t (1.8 tons); and
scrap/residues 4.6 t (5.1 tons). Only a portion of the Pu is currently within the scope of this PEIS because the
residues!? are not in a weapons-usable form. Under proposed stabilization activities, all or portions of the
non-weapons-usable material could be converted to a weapons-usable form.

9 Secretary of Energy’s Openness Initiative, December 7, 1993.

10 Under the Preferred Alternative, the RFETS material could be shipped directly from LANL or LLNL to Pantex.
1 Secretary of Energy's Openness Initiative, February 6, 1996.
12 Scrub alloy, ash, salts, dry residues, wet residues, and classified shapes.
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Figure 2.2.7-1. Rocky Flats Environmental Technology Site, Colorado, and Region.
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Figure 2.2.7-2. Site Designations and Principal Facilities at Rocky Flats Environmental Technology Site.
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Under the No Action Alternative, Pu-bearing materials at RFETS would be stabilized and converted to metal
and/or oxide form and stored in existing, upgraded existing, or new facilities. Some Pu materials would be
stabilized by conversion into a weapons-usable form and/or a waste form.

2.2.8 LOS ALAMOS NATIONAL LABORATORY

Los Alamos National Laboratory is located in north-central New Mexico adjacent to the town of Los Alamos,
as shown in Figure 2.2.8-1. The Technical Areas (TAs) at LANL are shown in Figure 2.2.8-2. The inventory of
Pu materials in storage at LANL as of September 1994, was 2.7 t (3.0 tons). This material is stored at 24
facilities and is in various physical and chemical forms, including metal, pits, fabricated weapons shapes, Pu
compounds and alloys, and a broad range of scraps/residues (mostly solids). There are a number of sealed
sources used for radiation instrument calibrations, neutron sources, and targets for experiments. In addition,
small quantities of Pu exist in process equipment and at a few facilities within controlled access areas.
Approximately 90 percent of the Pu at LANL is stored in packages located in TA-55. Of the total LANL Pu
inventory, approximately 1.5 t (1.7 tons) falls within the scope of this PEIS.

Research at the TA-55 facility includes Pu recovery processes, Pu metal fabrication, Pu-238 general purpose
heat source and radioisotope thermoelectric generation production, and advance fuel fabrication. Pu analytical
operations are also conducted in the Chemistry and Metallurgy Research building, which has laboratories, hot
cells, a waste assay facility, and a vault. The Los Alamos Critical Experiments Facility, remotely located in
TA-18, uses Pu in nuclear criticality experiments.

Preferred Alternative: No Action. Under the No Action Alternative, weapons-usable Pu materials would
continue to be stored in the upgraded Nuclear Material Storage Facility, in stabilized form pursuant to DNFSB
Recommendation 94-1, within TA-55. Storage would be in accordance with LANL’s proposed Corrective
Action Plan for addressing ES&H vulnerabilities associated with Pu storage.
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23 LONG-TERM STORAGE ALTERNATIVES AND RELATED ACTIVITIES

The long-term storage alternatives evaluated and discussed in this Storage and Disposition PEIS include the
following:

» Upgrade at Multiple Sites Alternative—modify existing and/or construct new facilities at several
DOE sites for continued storage of Pu and HEU; relocate all or some RFETS and LANL Pu to one
or more of the Pu storage sites

* Consolidation of Pu Alternative—construct new facility, or construct new and modify existing
facilities at one site for all Pu materials; modify or maintain existing HEU facilities at ORR

* Collocation of Pu and HEU Alternative—construct new facility, or construct new and modify or
maintain existing facilities at one site for all Pu and HEU materials

Preferred Alternative for Storage: The Preferred Altemative for storage calls for (1) the upgrade of Zone 12
South facilities (to be completed by 2004) at Pantex to store strategic reserve pits, those surplus pits currently
stored at Pantex, and pits from RFETS pending disposition; (2) the upgrade (expansion) of the APSF (planned
to be built by 2001) at SRS to store those Pu materials currently at SRS, and surplus non-pit Pu materials from
RFETS after stabilization is performed at RFETS; and (3) the upgrade of existing Y—12 facilities to store
non-surplus HEU, and surplus HEU pending disposition.

Environmental impacts of each long-term storage alternative and the No Action Alternative are analyzed for
each of the six candidate storage sites to allow the comparison of impacts by sites for each alternative and the
comparison of impacts by alternatives for each site. As a result, decisions can be made to select a single storage
alternative for all sites or a combination of different alternatives for different sites. In addition to the
environmental analysis for storing all weapons-usable fissile materials under the scope of this PEIS under the
No Action Alternative and the various long-term storage alternatives, an analysis of Pu storage without the
nonsurplus materials covered under the Stockpile Stewardship and Management PEIS (strategic reserve and
weapons ll§&D materials) is also presented. The impacts would generally be lower if these materials are not
included.

Conceptual facility locations for the long-term storage alternatives at Hanford, NTS, INEL, Pantex, ORR, and
SRS are shown in Figures 2.3-1 through 2.3-6. [Text deleted.] Detailed descriptions of each long-term storage
alternative are provided in the following sections. The descriptions, to the extent they describe new (not yet
built) facilities or modifications, are based on conceptual designs and, depending on the strategy selected in the
ROD, may be refined when more detailed designs become available.

231 UPGRADE AT MULTIPLE SITES ALTERNATIVE

The Upgrade at Multiple Sites Alternative includes four subalternatives. Under the first subalternative, Pu and
HEU materials currently stored at five candidate DOE sites would remain in long-term storage at those sites in
modified and/or new facilities. In addition, Pu material currently at RFETS and LANL, which are not candidate
sites, would remain at those sites until decisions on the disposition alternatives are implemented.

The second subalternative includes relocating all or some of the Pu materials from RFETS and LANL to one or
more of the upgraded long-term storage sites. For this second subalternative, all or some of the approximately
12.9 t (14.2 tons) of the Pu from RFETS Pu and 1.5 t (1.7 tons) of LANL surplus Pu material in storage would

13 For the subalternatives that would not include strategic reserve and weapons R&D materials, a qualitative analysis for resources is
presented.

2-38



Weapons-Usable Fissile Materials Long-Term Storage
and Disposition Alternatives

be relocated to one or more of the upgraded candidate sites. A summary of the long-term storage options (facility
requirements) by candidate site is presented in Table 2.3.1-1 [Text deleted.]

The third subalternative includes relocating Pu pits from RFETS to Pantex with storage of surplus pits pending
disposition. Transfer of pits from RFETS would begin in 1997. Pits from Pantex and RFETS would be stored in
Zone 4 until the facilities in Zone 12 South have been upgraded. The fourth subalternative would include
relocating non-pit Pu materials from RFETS to SRS. Facilities in the F-Area at SRS would be modified to
accommodate non-pit Pu from RFETS. This subalternative involves a similar but smaller expansion of facilities
in F-Area compared to the second subalternative, which includes all or some of the Pu materials from RFETS
and LANL. Requirements presented in Appendices B, C, D, E, and F reflect the various Upgrade at Multiple Sites
subalternatives. '

Table 2.3.1-1. Long-Term Storage Options for the Upgrade at Multiple Sites Alternative®

Candidate Site Storage Option
Hanford Modify Existing Fuels and Materials Examination Facility, or
Construct New 200 West Area Facility for Continued Pu Storage
INEL Modify Existing and Construct New ANL-W Facilities for Continued Pu Storage

Pantex (Preferred Alternative) Modify Existing Zone 12 South Facilities for Continued Pu Storage
ORR (Preferred Alternative) Modify Existing Y—12 Plant for Continued HEU Storage
SRS (Preferred Alternative) Modify New Actinide Packaging and Storage Facility for Continued Pu Storage

3 Proposed storage facility locations were primarily based on optimal use of existing facilities and are in accordance with current
site development and utilization plans and proposals.

In addition to the environmental analysis performed for storing all weapons-usable fissile materials within the
scope of this PEIS under this alternative, an analysis of the long-term storage of Pu and HEU without those
nonsurplus materials covered under the Stockpile Stewardship and Management Final PEIS (strategic reserve
and weapons R&D materials) is also presented as a subalternative to the Upgrade at Multiple Sites Alternative.

[Text deleted.]

Facility construction and operations data for the Upgrade at Multiple Sites Alternative at Hanford, INEL,
Pantex, ORR, and SRS are listed in Appendix B, Building and Facility Specifications; Appendix C, Materials,
Resources, and Employment Requirements for Construction and Operations; Appendix D, Water Usage;
Appendix E, Waste Management; and Appendix F, Air Quality and Noise.

Hanford Site

Three options for onsite long-term storage of approximately 4 t (4.4 tons) of Pu materials were identified for the
Hanford Site Upgrade Alternative. These include modifying current facilities at the PFP, modifying the as yet
unused Fuels and Materials Examination Facility (FMEF), and constructing a new Pu storage facility. All three
options appear realistically feasible and similar in total lifecycle cost. However, since lifecycle costs are similar,
the PFP modification option was not specifically analyzed because of the potential difficulties associated with
construction work within the PFP facility area and the risk of uncovering unexpected contamination during the
modification activities. This leaves two options for consideration in this PEIS. The first option is to modify the
existing FMEF. The second option is to upgrade Hanford’s storage capability through new construction. The
operational flow diagram is shown in Figure 2.3.1-1.

Modify Fuels and Materials Examination Facility. This option would utilize certain areas within the existing
but as yet unused six-level, 18,600-square meter (m?) (200,000-square foot [ft?]) FMEF located in the 400 Area
at Hanford (Figure 2.3-1). Figure 2.3.1-2 shows the plan view of the FMEF and surrounding buildings in the
400 Area. This location has a protected area with all required security features and necessary support utility
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services.The hardened outside walls of this facility are made of reinforced concrete and are designed to resist
the forces of tornadoes and seismic events considered possible at Hanford. Modifying the FMEF would require
minor demolition and stripping of some existing structures and utilities, and the possible addition of more
radiation shielding. General renovation of laboratory areas would occur along with the addition of new
equipment. Supporting office facilities would be provided in Buildings 4862 and 4706. A crane maintenance loft
would be added, along with shielding and security hardening.

Secured storage vault space would utilize the FMEF main and decontamination cells within the 427 Building.
The main cell would be modified to provide a vertical rack storage area. Shipping and receiving and other
primary support functions would be housed in areas within the facility’s hardened boundary. Utilization of the
FMEEF for the Upgrade Storage Alternative would not preclude its use to also support Pu disposition activities
for either reactor or immobilization alternatives. This structure would meet all requirements of DOE O 430.1,
Life-Cycle Asset Management, for Pu storage and handling. Pu handling capability would be accommodated by
about 12 to 15 new gloveboxes in the hardened portion of the structure. These gloveboxes could also be used
to directly support the Pu disposition operations. Modifications to the FMEF for storage would not preclude use
of the FMEF for MOX fuel fabrication for the disposition alternatives.

Construct New Facility. Under this option, DOE would construct and operate a new two-story, stand-alone
facility that would provide secured long-term vault storage as well as hardened and nonhardened long-term
storage support space in a single building. The hardened portion of the facility walls and the vault walls would
be made of reinforced concrete. Maintenance, utilities, process support, and access to the secured vault would
be on the first floor. The second floor would house exhaust fans, filters, and the space for laboratory support.

The new long-term storage facility would be located adjacent to the current PFP protected area (PA) boundary in
the 200 West Area at Hanford. Figure 2.3.1-3 shows the plan view of the proposed location for the new Hanford
Pu storage facility in relation to surrounding buildings at the 200 West Area. This location has the advantage of
allowing utilization of the existing secured PA, fences, and guards. In addition, movement of material from the
present vaults into the facility would be more secure because of the collocation of vault facilities.

Support activities would be housed in the nonhardened portion of the new structure. These would include
nonhardened utilities, offices for operations staff, and change areas. Existing Hanford facilities would be utilized
for all required waste storage, handling, and disposal operations.

Nevada Test Site

This alternative does not apply at this site because neither Pu nor HEU is stored at existing facilities at NTS.
Therefore, no facility is identified to be modified for continued storage of either material.

Idaho National Engineering Laboratory

The upgrade alternative at INEL would modify existing and construct new facilities for long-term storage of Pu
located within the existing ANL-W facility at INEL as shown in Figure 2.3-3. The upgrade would be
accomplished by constructing a new 2,650-m? (28,500-ft?) material-handling building to augment existing
buildings that would be modified for long-term storage and storage support. In addition, existing
balance-of-plant (BOP) facilities at INEL would be used for support functions. The material handling,
long-term storage, and storage support functions for the ANL-W upgrade would be provided by modifying
Building 704 for long-term material storage, modifying Buildings 774 and 775 for storage support, and
providing a new material handling building. The buildings would be interconnected by a new material transfer
access corridor, with material handling lines and flow paths contained within one Materials Access Area
(MAA). Figures 2.3.1-4 and 2.3.1-5 show the plan views of the ANL-W storage buildings in relation to the
ZPPR building and other support buildings. The operational flow diagram is shown in Figure 2.3.1-6.
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Pantex Plant

The upgrade alternative at Pantex would modify existing facilities in Zone 12 South. This alternative takes
advantage of projected upgrade to support, security, and infrastructure systems for the assembly/disassembly
operations at Pantex. The proposed location for this long-term storage option is shown in Figure 2.3—4. The
modifications for long-term storage would be integrated into the Pantex infrastructure, security, waste, and
assembly/disassembly operations systems. Upgrades of the Pantex assembly/disassembly operations include
the upgrade of all support, security, and infrastructure systems needed for Pu storage operations. Therefore, the
Pu storage upgrade is incremental to other planned upgrades at Pantex, and no additional upgrades of support
systems beyond those identified for Pantex assembly/disassembly operations upgrade would be required.
Figure 2.3.1-7 shows the plan view of the existing buildings in Zone 12 South (12-66 and 12-82 primarily) that
would be modified for the Upgrade Alternative. The operational flow diagram is shown in Figure 2.3.1-8.

The modified facilities would provide staging capabilities to receive and ship approximately 3,000 shipping
packages per year. The staging facility would include automated handling equipment to reduce radiation
exposure. The long-term storage vault would be a modular design. It would incorporate remote operations to
reduce the radiation exposure to personnel and enhance safeguards for the material. The vault would have a
storage capacity of approximately 20,000 surplus material positions and approximately 5,000 nonsurplus
material positions.

In keeping with the primary objective to provide safe, secure, environmentally sound, and long-term storage of
Pu pits from nuclear weapons, the upgrade would divide operations into three primary systems: a shipping/
receiving and packaging system, a long-term storage vault system, and an abnormal package handling system.
Currently, Pantex possesses the capability to overpack failed pit containers for offsite remediation. Under the
preferred alternative, pits from RFETS would be stored similar to those currently stored at Pantex. No additional
capability would be required to overpack failed pit containers since this capability already exists at Pantex. No
capability exists for onsite remediation or overpacking of metal and oxide containers.

The majority of the pits at RFETS are already in a shippable form. For the small number of pits that are not
currently in shippable condition, DOE would place these pits in a shippable condition prior to shipment to
Pantex, in accordance with existing procedures. All of these pits are types which are currently stored at Pantex
or have been stored there in the past. No capability exists for onsite remediation or overpacking of metal and
oxide containers. If RFETS and/or LANL metal and oxide materials were moved to Pantex, processing
equipment and space would be provided at Pantex to add the capability to either remediate or overpack any
failed metal and oxide containers.

Preferred Alternative: Upgrade with RFETS Pu Pits Subalternative. The Upgrade with RFETS Pu Pits
Subalternative would transfer Pu pits from RFETS to Pantex with storage of surplus pits continuing until
disposition. Pits to be transferred would be packaged in FL (Type B) containers at RFETS before shipment and,
upon receipt at Pantex, would be repackaged into AL-R8 containers in Zone 12 South and placed into storage
in Zone 4 West pending availability of AT-400A containers and relocation to upgraded storage facilities in Zone
12 South. Storage of Pantex pits at Zone 4 West is analyzed in the Pantex EIS and storage and intrasite
transportation of RFETS pits at Zone 4 West are described in Appendix Q. The intersite transportation analysis
for shipment of the RFETS Pu to Pantex is given in Section 4.4 of this PEIS for both workers and the public.
The transportation of existing Pantex pits between Zone 4 and Zone 12 and the repackaging of the pits from
AL-R8 to AT-400A containers is analyzed in the Pantex EIS. '

14A storage position is a volume defined by the dimensions 45.7 centimeters (cm) x 45.7 cm x 61 cm (18 inches [in] x 18 in x 24 in).
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Oak Ridge Reservation

Preferred Alternative: Upgrade. Under the Upgrade Alternative, the entire HEU inventory requiring
long-term storage would be stored at Y-12 in modified existing facilities as shown in Figure 2.3-5; no new
facilities would be built. The majority of the HEU would be housed in facilities currently used for HEU storage.
The remaining HEU would be stored in facilities that were formerly used for material processing, but are
currently being modified and converted into storage areas. Modifications to existing buildings that would be
required to make the facilities suitable for long-term storage consist primarily of those upgrades required to meet
natural phenomena requirements as documented in Natural Phenomena Upgrade of the Downsized/
Consolidated Oak Ridge Uranium/Lithium Plant Facilities (Y/EN-5080, 1994) and the Y-12 EA as follows:

* Building 9204-2: Seventeen concrete beams supporting the second floor need strengthening by the
addition of steel beams. The steel beams would be placed directly below the existing columns, and
grout packed between the concrete and the steel beams. All of the crane bay columns located on
column lines J and K would be strengthened by adding concrete to the outside face of the columns.
Shear walls to brace eight large columns between the first and second floors would also be provided.

» Building 9204-2E: The metal roof deck needs to be tack welded to existing purlins, and additional
roof scuppers added.

* Building Complex 9212/9995: Modifications would be made to numerous columns, knee braces,
and cross braces to provide proper stiffness and load distribution. Building 99935 in this Complex is
structurally unique, and the structural frame needs to be strengthened with additional vertical braces;
struts need to be welded to the roof beams and then bolted to the walls to provide out-of-plane
support.

* Building Complex 9215/9998: Roof bracing would be added to the penthouse and columns and
beams strengthened by adding steel plates to them. Also, the roof deck would be tack welded to
existing purlins, and additional corners and scuppers provided.

Figure 2.?.51 -9 shows existing buildings at Y-12 that are proposed to be converted to long-term storage space
for HEU.

The material arriving at Y-12 (pursuant to the Y-12 EA) includes both surplus and nonsurplus HEU. Under the
Upgrade Alternative, nonsurplus HEU would be retained in long-term storage. Surplus HEU would remain in
interim storage at Y—12 until removed for disposition, as addressed in the HEU Final EIS. As the surplus HEU
material is dispositioned over time, the total amount remaining in interim storage at Y—12 would decrease. As a
result, environmental impacts associated with storing HEU materials at ORR would decrease as well.

Savannah River Site

Under the Upgrade With All or Some RFETS Pu and LANL Pu Material Subalternative, SRS would expand the
APSF, which will be located north of the 235-F Building and east of the 247-F Building in F-Area as shown in
Figure 2.3-6. The APSF will be a new building planned for completion by 2001. Thus, the Draft PEIS described
this Upgrade Alternative as “construct a new long-term storage facility.” DOE decided to construct the APSF in
the ROD associated with the Interim Management of Nuclear Materials Final Environmental Impact Statement
(DOE/EIS-0220). Therefore, the Upgrade Alternative is more correctly described in this Final PEIS as an
expansion of the APSF. The expansion would provide up to approximately 4,100 additional long-term storage

15The Department is pursuing the Stockpile Management Restructuring Initiative, which includes, among other things, the preparation
of a Conceptual Design Report for these structural modifications. Approval of the Conceptual Design Report would result in budget
funding request(s) for line item project(s) for some or all the structural upgrades described above.
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positions for Pu material potentially relocated from RFETS and LANL. Figure 2.3.1-10 shows the plan view of
the proposed location for the APSF expansion in relation to the surrounding buildings at the F-Area. The
expansion site covers approximately 1,100 m? (11,900 ft?), and would be protected by an appropriate security
system with an entrance control facility and a central alarm station. The MAA portion of the Pu storage facility
expansion would be a reinforced concrete structure. The staging operation would include confirmation
measurement, packaging/unpackaging, abnormal package handling, and accountability measurement. Area
would also be provided for safety evaluation systems and IAEA inspection. The operational flow diagram is
shown in Figure 2.3.1-11.

Preferred Alternative: Upgrade with RFETS Non-Pit Pu Material Subalternative. The Preferred
Alternative, a subalternative of the Upgrade Alternative, would involve a similar but smaller expansion of the
APSF. The facility construction and operational data used for this subalternative is based on an APSF expansion
sized to accommodate approximately 3,000 storage positions for the non-pit Pu to be relocated from RFETS.
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2.3.2

CONSOLIDATION OF PLUTONIUM ALTERNATIVE

23.21 Common Activities and Facility Requirements

If a new consolidated Pu storage facility were chosen to store the entire DOE inventory of Pu within the scope
| of this PEIS, surplus and nonsurplus Pu would be removed from existing storage facilities and relocated to the
new facility at one of six candidate DOE sites.

The consolidated Pu storage facility would provide safe, secure, long-term storage of DOE surplus and
nonsurplus Pu materials. These materials would be either in the form of pits (from disassembled nuclear
weapons) or nonweapon forms such as metals or oxides. The stand-alone facility would perform a number of
major functions to accomplish the storage mission, including the following:

Material handling operations consisting of shipping/receiving, truck unloading/loading, cargo
restraint transporter handling, unpackaging/packaging, material confirmation, staging of nuclear
materials, material control and accountability (MC&A) verification, stabilization, and repackaging
of Primary Containment Vessel (PCV) contents

Material storage operations consisting of long-term storage of Pu materials in a safe, secure vault,
material long-term safety evaluations, and international inspection of surplus material

Analytical laboratory operations to support long-term storage of Pu materials

Waste management operations, as required, to prepare wastes generated at the storage facility for
shipment to disposal facilities

Storage support functions necessary to meet DOE requirements for ES&H, waste management,
maintenance, and safeguards and security

The consolidated Pu storage facility would also satisfy a variety of functional and administrative requirements:

The consolidated Pu storage facility would have a design life of 50 years.

Shipping sites would be responsible for initially meeting all long-term storage acceptance criteria,
including processing, packaging, and certification before shipment. Materials received at the
consolidated Pu storage facility would not require reprocessing, repackaging, or recertification
before transfer to long-term storage vaults unless an abnormal condition is detected.

The consolidated Pu storage facility would have the capability to offer surplus materials for
international inspection. Inspection of nonsurplus materials would not be provided.

The total capacity of the consolidated Pu storage facility would be 40,000 positions. [Text deleted.]
Of the 40,000 positions, 35,000 would be allocated to surplus material, and 5,000 to nonsurplus
materials.

The maximum receipt rate would be 6,000 shipping packages per year, ranging from 6,000 pits to
5,000 pits plus 1,000 non-pits. The consolidated Pu storage facility would have the capability to
simultaneously ship and receive PCVs and shipping packages. '

Storage capacity of the consolidated Pu storage facility would be expanded incrementally. The -

minimum capacity required upon initial operation would be 15,000 positions for surplus material
and 5,000 positions for nonsurplus materials.
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» The consolidated Pu storage facility would include the minimum capabilities necessary for onsite
stabilization and repackaging of PCVs damaged in storage during the life of the facility. The
consolidated storage facility would be able to package damaged pit PCVs to the Department of
Transportation (DOT) requirements for shipment. It would also have the capability to repackage the
contents of damaged PCVs into new PCVs. The consolidated Pu storage facility would not rely on
existing Nuclear Weapons Complex Pu processing capabilities for the stabilization and packaging
of metals and oxides from damaged PCVs. The stabilization and packaging of metals and oxides
from damaged PCVs would generate TRU, low-level, mixed TRU, mixed low-level, hazardous, and
nonhazardous wastes as outlined in Appendix E

* LLW would be immobilized and disposed of at an existing, onsite LLW facility or shipped offsite to
a DOE-approved LLW disposal facility, depending on each site-specific practice and on decisions
made pursuant to the Waste Management PEIS and any site-specific NEPA documents

* TRU waste and mixed TRU waste would be treated, packaged, and shipped offsite for disposal
depending on decisions pursuant to the WIPP PEIS and the Waste Management PEIS

* Mixed LLW would be treated and disposed of offsite in accordance with site-specific treatment plans
that were developed pursuant to the Federal Facility Compliance Act of 1992 in coordination with
the EPA and State regulatory agencies and in accordance with decisions pursuant to the Waste
Management PEIS

* Hazardous waste would be treated and disposed of through the use of Resource Conservation and
Recovery Act (RCRA)-permitted facilities in accordance with site-specific practice. Temporary
storage for up to 90 days would be provided as part of the facility design

* Sanitary solid and industrial solid wastes would be either disposed of at an existing, onsite, sanitary
waste landfill or shipped to an offsite landfill, depending on each site-specific practice

To accomplish its mission, the consolidated Pu storage facility would require a main storage building and
service support buildings and functional areas to support the storage function. The consolidated Pu storage
facility would share security force, fire department, domestic water treatment, wastewater treatment, and utility
distribution system services with other facilities onsite, as appropriate.

The storage facility conceptual design consists of a multilevel Pu storage building that would provide all
required storage and support functions. This building would have three primary functions: material storage,
material handling, and support. Three secondary functions would include repackaging, analytical laboratories,
and waste management. Each of these six functions would be, in turn, supported by several service facilities,
including fire protection, ES&H, safeguards and security, utilities, maintenance, and waste management. The
MAA would house the nonsurplus material vault, the surplus material storage vault, and areas dedicated to
providing safety evaluation, intcrnational inspection, automated guided vehicle (AGV) aisles, and personnel
corridors. The material handling area would contain areas for shipping/receiving, staging, packaging/
unpackaging, temporary storage, processing/recanning, AGV maintenance, and various support functions
required for the primary storage operations and functions within the MAA. The material handling portion of the
Pu storage building would also contain the Safe Secure Trailers (SST) loading/unloading, commodity shipping/
receiving, waste shipping, and electrical and equipment maintenance shops. The support area would include the
main MAA portal, control rooms, change rooms, showers, waste management, offices, kitchen, and cafeteria.

There would be three general zones within the consolidated Pu storage facility: the Property Protection Area
(PPA), the Limited Area (LA), and the PA. The Pu Storage Building, which would contain the stored Pu, the Pu
handling function, and support function, would be located in the PA, a higher security area. The general BOP
support functions would be located in the PPA. This area contains administration offices; health, safety, and
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environmental support laboratories and offices; fire protection; vehicle maintenance garage; water and sewage
treatment facilities; warehousing; and other service facilities. An LA encloses the security center, with chainlink
fencing and a guard station for both pedestrians and vehicles.

23.2.2 Site-Specific Requirements

Under this alternative, all surplus and nonsurplus Pu within the scope of this PEIS would be phased out of existing
storage facilities and moved to a new long-term storage facility located at a DOE site. Hanford, NTS, INEL,
Pantex, and SRS are candidate sites for the consolidated Pu storage facility. ORR is also a candidate site for the
consolidated Pu storage facility. However, if Pu were consolidated at ORR, the presence of the HEU material
already residing at Y-12 would create an HEU collocation condition. Since this alternative makes no provision to
move the HEU material out of ORR, the Consolidation of Pu Alternative at ORR is described with the Collocation
of Pu and HEU Alternative presented in Section 2.3.3.

Figure 2.3.2.2-1 shows the plan view of the conceptual design and layout for the new consolidated Pu facility. This
layout is nearly identical for each candidate site. Slight variations are attributable to the BOP support buildings
required at each site. The operational flow diagram is shown in Figure 2.3.2.2-2. A summary of the long-term
storage options by candidate site is presented in Table 2.3.2.2-1.

Table 2.3.2.2-1. Long-Term Storage Options for the Consolidation of Plutonium Alternative

Candidate Site® Storage Option
Hanford Construct New Pu Storage Facility
NTS Modify Existing Tunnel Drifts and Construct New Material Handling Building at the
P-Tunnel, or
Construct New Pu Storage Facility
INEL Construct New Pu Storage Facility
Pantex Construct New and Modify Existing Zone 12 South Facilities, or
Construct New Pu Storage Facility
[Text deleted.]
SRS Construct New Pu Storage Facility

8 Consolidation of Pu at ORR results in a HEU collocation condition. This is described with other HEU collocation subalternatives
presented in Section 2.3.3.

Note: NA=not applicable.

At NTS, two options could be pursued. The first option is to modify and make use of the P-Tunnel.
Figure 2.3.2.2-3 and Figure 2.3.2.2—4 show the plan views of the proposed locations and modifications at
P-Tunnel and Area 12, respectively, for the storage vault and BOP support buildings that combine to form this
consolidation alternative. Modified existing tunnel drifts could be used for storing surplus and nonsurplus Pu
materials. The second option would be to construct a new consolidated Pu storage facility near the Device
Assembly Facility (DAF) in Area 6.

At Pantex, two options could also be pursued. The first option uses modified existing facilities for nonsurplus
materials in combination with a new vault to be built for surplus materials, all in Zone 12 South. Figure 2.3.2.2-5
shows the plan view of the proposed location in Zone 12 South for the new surplus Pu storage building, and Figure
2.3.2.2-6 shows the proposed modification in Zone 12 South for the existing building to be used for nonsurplus
storage. Construction and modification of these buildings combine to form this Consolidation Alternative. The
overall operational flow diagram for this option is shown in Figure 2.3.2.2-7. The second option would be to
construct a new consolidated Pu Storage facility in Zone 12.
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In addition to the environmental analysis for the long-term storage of all weapons-usable fissile materials within
the scope of this PEIS at a consolidated Pu storage facility, an analysis of consolidated Pu storage without those
nonsurplus materials covered under the Stockpile Stewardship and Management Final PEIS (strategic reserves and
weapons R&D materials) is also presented as a subalternative to this alternative. Location options for all sites for
the consolidation of Pu are also shown in Figures 2.3-1 through 2.3-6.

Construction and operations data for the consolidated Pu storage facility at Hanford, NTS, INEL, Pantex, ORR,
and SRS are listed in Appendices B, C, D, E, and F.

233 COLLOCATION OF PLUTONIUM AND HIGHLY ENRICHED URANIUM ALTERNATIVE
2331 Common Activities and Facility Requirements

If new consolidated Pu and new collocated HEU storage facilities are chosen to store the entire DOE inventory

of Pu and nonsurplus HEU within the scope of this PEIS, all Pu and nonsurplus HEU would be removed from

existing storage facilities and relocated to the new consolidated Pu and collocated HEU storage facilities at one

of the six candidate sites. Surplus HEU would continue to be stored at Y-12. It is assumed that most surplus
HEU from other sites in the DOE complex would already have been relocated to Y-12. Missions and functions

resulting from construction and operation of a new collocated HEU storage facility are presented below.

The stand-alone facility would perform a number of major functions to accomplish the HEU storage mission in
addition to those presented earlier for Pu storage in Section 2.3.2.1. These include the following:

» Material handling functions consisting of shipping/receiving, unpackaging/packaging, material
confirmation, and preparation of nonsurplus HEU materials for long-term storage

* Material storage functions consisting of long-term storage of HEU materials in a safe, secure vault;
material inventory evaluations; and MC&A verifications

* Storage support functions required to meet DOE requirements for ES&H, waste management,
maintenance, safeguards and security, and BOP services

In order to fulfill its prescribed mission, the collocated HEU storage facility would also satisfy a variety of
functional and administrative requirements:

* The collocated HEU storage facility would store HEU materials. HEU metal castings or loose HEU
oxide powder would be contained in cans. Assembled components containing HEU would be
contained in drums. There would be no uranium liquids or gases and no irradiated materials stored
at the facility.

* The collocated HEU storage facility would have a design life of 50 years.

*» The total capacity of the collocated HEU storage facility would be 6,000 positions for HEU cans and
8,500 positions for HEU drums. The number of cans and drums that would be placed in a single
storage position would vary depending on the contents of individual cans and drums.

* The maximum receipt rate would be 2,900 shipping packages per year, ranging from 2,900 HEU
cans to 2,900 HEU drums, or any mixture thereof. The facility would have the capability to prepare
and ship packages.

* The collocated HEU storage facility would include capabilities necessary for repackaging and waste
management.
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To accommodate its mission, the collocated HEU storage facility would include a main storage building and all
of the service support buildings and functional areas that support the storage function. These facilities are in
addition to the consolidated Pu storage facility. The collocated HEU storage facility would share security force,
fire department, domestic water treatment, sewage treatment, and utility distribution system services with other
onsite facilities, as appropriate.

There would be three zones within the combined Pu and HEU storage facility: the PPA, the LA, and the PA. The
consolidated Pu storage facility, the collocated HEU storage facility, and the material handling and storage
support functions would be located in the PA, a higher security area. The general BOP support functions of the
collocated HEU storage facility are shared and located in the PPA.

2.3.3.2 Site-Specific Requirements

Under this alternative, all nonsurplus HEU within the scope of this PEIS would be located on the same DOE
site as the consolidated Pu storage facility described in Section 2.3.2. Hanford, NTS, INEL, Pantex, ORR, and
SRS are candidate sites for the Collocation of Pu and HEU Alternative. Figure 2.3.3.2-1 shows the plan view
of the conceptual design and layout for the new collocated Pu and HEU facilities. This layout is nearly identical
for each candidate site. Slight variations are attributable to the BOP support buildings required at each site. The
operational flow diagram is shown in Figure 2.3.3.2-2. A summary of these long-term storage options by
candidate site is presented in Table 2.3.3.2-1.

Table 2.3.3.2-1. Long-Term Storage Options for the Collocation of Plutonium and Highly Enriched

Uranium Alternative
Candidate Site Storage Option
Hanford Construct New Pu and HEU Storage Facilities
NTS Modify Existing Tunnel Drifts and Construct New Material Handling Building at the
P-Tunnel, or

Construct New Pu and HEU Storage Facilities
INEL Construct New Pu and HEU Storage Facilities
Pantex Construct New Pu and HEU Storage Facilities
ORR Construct New Pu Storage Facility; Maintain Existing (No Action) HEU Storage

Facilities at Y—12 Plant, or

Construct New Pu Storage Facility and Modify Existing (Upgrade) HEU Storage
Facilities at Y-12 Plant, or

Construct New Pu and HEU Storage Facilities

SRS Construct New Pu and HEU Storage Facilities

At NTS, two options could be pursued. The first option would be to construct a new consolidated Pu storage
facility and construct a new collocated HEU storage facility near the DAF in Area 6. The second option would
be to make use of the P-Tunnel. Figures 2.3.3.2-3 and 2.3.3.2—4 show the plan view of the proposed locations
and modifications at P-Tunnel and Area 12, respectively, for the storage vaults and BOP support buildings that
combine to form this collocation of Pu and HEU option. Modified existing tunnel drifts could be used for storing
surplus and nonsurplus Pu materials along with nonsurplus HEU materials. The operational flow diagram is
shown in Figure 2.3.3.2-5.

If ORR were selected as the collocated Pu and HEU storage site, any one of three options could be pursued.
These include constructing the consolidated Pu storage facility and continuing storage of HEU in existing (No
Action) storage facilities at Y-12 (under the No Action Alternative, DOE would not undertake any new
construction projects except those that are considered part of ongoing site operations to ensure continued safe,
secure storage; however, any new facility construction deemed necessary to maintain safe, secure storage would
be addressed in appropriate, individual, site-specific EISs and site development plans); constructing the
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consolidated Pu storage facility and upgrading HEU storage facilities at Y-12; and constructing the
consolidated Pu storage facility and constructing a new collocated HEU storage facility at a location on
ORR other than Y-12. Under all three of these ORR options, it is assumed that HEU from other sites in the DOE
complex would already be relocated to Y—12.

If ORR were not selected as the collocated HEU storage site, all nonsurplus HEU within the scope of this PEIS
would be phased out of Y-12 and moved to a new facility collocated with the consolidated Pu storage facility
located at another DOE site. Surplus HEU would continue to be stored at Y—12 as described above.

At all other sites a new consolidated Pu storage facility and new collocated HEU storage facility would be
constructed to satisfy requirements under this alternative. Locations of facilities under the Collocation of Pu and
HEU Alternative are shown in Figures 2.3-1 through 2.3-6. In addition to the environmental analysis performed
for the long-term storage of all weapons-usable fissile materials under the scope of this PEIS at a consolidated
Pu storage facility and collocated HEU storage facility, an analysis of consolidated Pu storage without those
nonsurplus materials covered under the Stockpile Stewardship and Management Final PEIS (strategic reserve
and weapons R&D materials) is also presented. '

Construction and operations data for the Collocation of Pu and HEU Alternative are listed in Appendices B, C,
D,E,and F.

2.34 STORAGE PHASEOUT

For alternatives described in Sections 2.3.1, 2.3.2, and 2.3.3, storage of existing Pu and HEU materials at various
sites may be partly or entirely phased out. For Pu, under the phaseout process, material within the scope of this
PEIS would be removed from one or more of the current storage sites and dispositioned (surplus materials only),
partially consolidated at more than one storage site (all materials), or fully consolidated at a single storage site
(all materials). Phaseout could occur at more than one of these sites because surplus and/or nonsurplus Pu
materials currently exist at Hanford, INEL (ANL-W), Pantex, SRS, RFETS, and LANL. For HEU, nonsurplus
HEU, which consists of strategic reserves (nuclear weapon secondary components and working material), and
naval nuclear fuel, would be removed from its current storage site (assumed to be Y—12 for all HEU by the time
actions under this PEIS are begun) and transported to the storage site chosen for collocation of Pu and HEU.

Although Pu and HEU may be transferred from a shipping site to a receiving site, the shipping site may still
store material outside the scope of this PEIS (for example, residues with less than 50 percent Pu, and irradiated
fuel). In addition to the environmental analysis performed for storing all weapons-usable fissile materials within
the scope of this PEIS under the various long-term storage alternatives, an analysis of Pu storage without those
materials covered under the Stockpile Stewardship and Management Final PEIS (strategic reserve and weapons
R&D materials) is also presented.
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24 PLUTONIUM DISPOSITION ALTERNATIVES AND RELATED ACTIVITIES

As described in Section 2.1.4, nine alternatives, which can be grouped into three categories, were identified as
reasonable for disposition of Pu. The three categories and the alternatives within them are as follows:

Deep Borehole Category

* Direct Disposition Alternative—direct emplacement to deep boreholes without immobilizing Pu
forms '

* Immobilized Disposition Alternative—immobilization of Pu forms without adding radionuclides and
then emplacement into deep boreholes

Immobilization Category

 Vitrification Alternative—immobilization of Pu in a glass matrix with processing in a vitrification
facility and then dispose in a HLW repository !¢

* Ceramic Immobilization Alternative—immobilization of Pu in a ceramic matrix with processing in
a ceramic immobilization facility and then dispose in a HLW repository 16

» Electrometallurgical Treatment Alternative—immobilization of Pu in a GBZ form in an
electrometallurgical treatment facility and then dispose in a HLW repository 16

Reactor Category

» Existing LWR Alternative—convert Pu into MOX fuel, use MOX fuel in existing LWRs, and then
dispose of spent fuel in an HLW repository16

* Partially Completed LWR Alternative—convert Pu into MOX fuel, use MOX fuel in partially
completed LWRs, which are completed under this program, and then dispose of spent fuel in a HLW
repository

* Evolutionary LWR Alternative—convert Pu into MOX fuel, use MOX fuel in evolutionary LWRs,
and then dispose of spent fuel in a HLW repository16

* CANDU Reactor Alternative—convert Pu into MOX fuel, use MOX fuel in Canadian CANDU
reactors, and then dispose of spent fuel in the Canadian spent fuel program

Preferred Alternative for Pu Disposition: A combination of reactor and immobilization alternatives. The
Preferred Alternative calls for (1) immobilizing at least those Pu materials not readily suitable for MOX fuel
using vitrification or ceramic immobilization and (2) converting pure Pu metal, including pits, and oxides into
MOX fuel for use in existing reactors. Use of Canadian CANDU reactors would be retained in the event that a
multilateral agreement is made among Russia, Canada, and the United States to implement this.

The number of years a specific facility is expected to operate is based on facility sizing] and throughput
capacities. Preconstruction activities would require about 5 years for all the alternatives.!’ Preconstruction
activities for the deep borehole category may take longer and may require additional legislation and associated

16 See Appendix H (appropriate regulatory section) for a discussion of how the NWPA, as amended, might apply for dis-
posal in a HLW repository.
17 Preconstruction activities include tests, demonstrations, licenses, and tiered NEPA activities.
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regulations. About another 5 years would be required for construction, startup, preoperational testing, and
operational readiness review for all the alternatives. Construction of completely new reactors or deep boreholes
could take longer. The time required for operations of all alternatives will vary depending on the amount of Pu
material remaining after stabilization activities and the size, number, and throughput capacities of disposition
facilities. If one of the domestic Reactor Alternatives were chosen, the MOX-based spent nuclear fuel is
assumed to remain in the spent fuel pool for up to 10 years before relocation to a HLW repository. If either of
the Deep Borehole Alternatives were chosen, the time to emplace the surplus Pu would depend on the number
of deep boreholes being drilled. For each alternative, if decontamination and decommissioning (D&D) is
proposed in the future, such activities are estimated to require up to 5 years for all but MOX fuel fabrication and
reactors, which could take up to 10 years. D&D would not be proposed for the borehole sites, but for long-term
institutional control (for future deterrence), the Deep Borehole Alternatives would likely take longer. D&D, if
proposed, would be preceded by appropriate NEPA analysis.

As the various disposition technologies evolve and are refined through further study, development, and design,
processes and facility arrangements would be optimized. This optimization would include specific operational
relationships of facilities common to the selected alternatives, such as pit disassembly/conversion and Pu
conversion facilities. Because this refinement process is ongoing, information and data presented in the technical
documents for some of the alternatives are updated from that which was initially presented in the data reports
supporting this PEIS. However, this PEIS considers the updated information as well. [Text deleted.]

Each of the nine disposition alternatives can be implemented in a number of ways because each alternative
merely defines the generic technology approach used to achieve the Spent Fuel Standard. For example, using
different numbers of existing reactors to accomplish the mission or utilizing different Pu concentrations within
a borosilicate glass formulation represent variations for the existing reactor and vitrification alternatives,
respectively. Determining which of the many possible variants to analyze within the PEIS is a matter of
engineering judgment. A list of possible variants to the nine disposition alternatives is shown in Table 2.4-1.

[Text deleted.]

Representative facility locations for analyzing Pu disposition alternatives at Hanford, NTS, INEL, Pantex, ORR,
and SRS are shown in Figures 2.4-1 through 2.4-6. These locations include those for the pit disassembly/
conversion, Pu conversion, vitrification, ceramic immobilization, MOX fuel fabrication, and evolutionary LWR
facilities. Locations for the deep borehole complex, commercial MOX fuel fabrication facility, and existing
LWRs, are generic. At ORR, the representative site for the evolutionary LWR is on undeveloped land (see
Figure 2.4-5). This site is not within the ORR boundary, but is owned by the Tennessee Valley Authority (TVA).
A previous agreement between DOE and TVA has reserved the site for a nuclear application, and it is anticipated
that the land area would be transferred from TVA to DOE. The Bellefonte Nuclear Plant, approximately halfway
between Huntsville, Alabama, and Chattanooga, Tennessee, is the representative analysis site for the partially
completed reactor alternative. INEL is the representative site for the Electrometallurgical Treatment Alternative.
For the CANDU Reactor Alternative, the Bruce-A Nuclear Generating Station is the representative site for the
analysis. The following sections describe the requirements for each disposition technology listed above.

[Text deleted.] Three Immobilization Alternatives and three reactor alternatives produce a waste form that could
be suitable for disposal in a domestic HLW repository. Such a repository, if approved under the provisions of the
NWPA and its amendments, would serve as the disposal site for commercial and DOE-owned spent nuclear fuel
and HLW. DOE is currently characterizing the Yucca Mountain site for the repository. If the Secretary of Energy
recommended the Yucca Mountain site for the repository, the recommendation would be accompanied by an EIS
(the repository EIS), the NOI for which was published on August 7, 1995 (60 FR 40164). DOE completed
scoping in Fiscal Year 1996 and will continue working the EIS given sufficient appropriations. The Yucca
Mountain site has not yet been recommended by the President and approved by Congress; therefore, this Storage
and Disposition PEIS does not analyze impacts to a repository. No waste forms are currently licensed for disposal
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Table 2.4-1. Descriptions of Variants to Analyzed Disposition Alternatives

Alternatives : Possible Variants
* Deep borehole direct disposition ¢ Arrangement of Pu in different types of emplacement canisters.
* Deep borehole immobilized * Bucket emplacement of pellet-grout mix.
disposition * Pumped emplacement of pellet-grout mix.
* Pu concentration loading, size and shape of ceramic pellets.
* New vitrification facilities * Collocated pit disassembly, Pu conversion, and immobilization facilities.

¢ Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

* An adjunct melter adjacent to the DWPF at SRS, in which borosilicate glass frlt
with Pu (without highly radioactive radionuclides) is added to borosilicate glass
containing HLW from the DWPF.

* A can-in-canister approach at SRS in which cans of Pu glass (without highly
radioactive radionuclides) are placed in DWPF canisters which are then filled
with borosilicate glass containing HLW in the DWPF (See Appendix O).

* A can-in-canister approach similar to above but using new facilities.

* New ceramic immobilization * Collocated pit disassembly, Pu conversion, and immobilization facilities.
facilities ¢ Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

* A can-in-canister approach at SRS in which the Pu is immobilized without highly
radioactive radionuclides in a ceramic matrix and placed in which are then placed
in the DWPF canisters that are then filled with borosilicate glass containing HLW
(see Appendix O).

* A can-in-canister approach similar to above but using new facilities.

* Electrometallurgical treatment  * Immobilize Pu into metal ingot form.

(glass-bonded zeolite form) ¢ Locate at DOE sites other than ANL-W at INEL.
* Existing LWR with new MOX ¢ Pressurized or Boiling Water Reactors.
facilities * A different number of reactors.

* European MOX fuel fabrication.

* Modification/completion of existing facilities for MOX fuel fabrication.

* Collocated pit disassembly/conversion, Pu conversion, and MOX fuel facilities.

* Reactors with different core management schemes (Pu loadings, refueling
intervals).

¢ Partially completed LWR with  * Same as for existing LWR (except that MOX fuel would not be fabricated in
new MOX facilities Europe).

* Evolutionary LWR with new * Same as for partially completed LWR.

MOX facilities
* CANDU reactor with new MOX ¢ A different number of reactors.
facilities * Modification/completion of existing facilities for MOX fabrication.

* Collocated pit disassembly/conversion, Pu conversion, and MOX facilities.
* Reactors with different core management schemes (Pu loadings, refueling
intervals).

in a HLW repository. For the Immobilization Alternatives, legislative clarification or NRC determination by rule
may be required before the immobilized Pu can be placed in an NWPA repository. Data to estimate waste forms
under consideration in this PEIS for disposal in a repository are compared to data currently being evaluated for
disposal in a NWPA-licensed repository. The results of this analysis are in Appendix H.

The fourth Reactor Alternative would use surplus U.S. Pu in MOX fuel for Canadian reactors, with the spent
nuclear fuel managed by Canada. The MOX-based spent nuclear fuel from the alternative would be comparable
to spent fuel from ongoing power producing operations in that country. This PEIS presents an analysis of
domestic activities within the continental United States. A brief impact assessment of activities in Canada is
included in Appendix I.
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DOE would analyze the impacts of continued storage of immobilized Pu waste forms or MOX-based spent
nuclear fuel in a tiered NEPA document under any of the following conditions: (1) if the DOE HLW Program
changes its approach for disposal of commercial spent nuclear fuel, (2) if the timeframe for acceptance of waste
by the program is significantly delayed beyond current projections, or (3) if the Pu immobilized waste forms or
MOX-based spent nuclear fuel resulting from Pu disposition alternatives are not acceptable to a licensed

repository.

Six DOE sites and other generic and specific sites were used for assessing the environmental impacts of various
disposition technologies and strategies. The locations of the new facilities considered for the various disposition
technologies are representative and for analysis purposes only. Until tiered NEPA documentation has been
completed, no specific location within any specific site (or sites) will be selected for any disposition alternative
action.

This Storage and Disposition PEIS assumes all surplus Pu could be processed through each of the various
disposition technology alternatives. However, some surplus Pu material may not be suitable for processing
under every disposition technology. As a result, the strategy for disposition of surplus Pu could involve a
combination of disposition alternatives. In addition, if any of the LWR alteratives are selected, there is also a
multipurpose reactor variant (see Section 1.4 and Appendix N) that could produce tritium, use Pu as fuel, and
in some designs generate revenue through the sale of electricity.

No Plutonium Disposition Action

As discussed in Section 1.6, a “No Pu Disposition” action means disposition would not occur, and surplus Pu-
bearing weapon components (pits) and other forms, such as metal and oxide, would remain in long-term storage
in accordance with decisions on the long-term storage of Pu.

Activities Common to Multiple Plutonium Disposition Alternatives

As previously described, the disposition alternatives for surplus Pu involve a variety of technologies. However,
two activities are common to all the disposition alternatives, including the Preferred Alternative:

» Pit disassembly/conversion

* Pu conversion
Since these common activities involve the conversion of surplus Pu from current forms to one suitable for
disposition, they are essential components of each disposition alternative. Pit disassembly and Pu conversion

facilities could be collocated. Multiple facilities located at the same site are analyzed in Section 4.7.3, and more
specific analysis will be performed in tiered NEPA documents, as appropriate.

Upon completion of the pit disassembly/conversion and/or Pu conversion processes, the Pu materials would be
ready for further actions under one or more of the disposition technology alternatives.
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24.1 PIT DISASSEMBLY/CONVERSION FACILITY

The pit disassembly/conversion facility would be common to all disposition alternatives, including the Preferred
Alternative. The facility would disassemble, reshape, and convert the pits into an unclassified metal or oxide
form usable by the next facility in the disposition process. In addition, some non-pit material (such as pure Pu
metal) may be processed at the pit disassembly/conversion facility. The material contained in the pit
disassembly/conversion facility, would require the highest levels of protection.

In accordance with the Preferred Alternative for surplus Pu disposition, the pit disassembly/conversion facility
could be located at either Hanford, INEL, Pantex, or SRS. Further tiered NEPA review will be conducted to
examine alternative locations, including new and existing facilities, at these four sites should the Preferred
Alternative be selected at the ROD.

Facility Description. The surplus Pu would be removed from the pits by separating them in half with a cutting
wheel and subjecting each half to a dry chemical process that converts the metal to a hydride powder, then either
back to metal or to an oxide powder. Figure 2.4.1-1 depicts the material flow through the facility.

The total disturbed land area for the operating facility would be approximately 12 hectares (ha) (30 acres), plus
a 1.6-kilometer (km) (1-mile [mi]) buffer zone around the operating facility. Provisions would be included to
accommodate future international treaty requirements for inspection. Figure 2.4.1-2 shows a conceptual site
layout perspective. ‘

[Text deleted.] Appéndix B provides a more detailed breakdown of the key buildings required at the pit
disassembly/conversion facility. These buildings and their missions include the following:

Plutonium Processing Building. Pits would be disassembled, and the Pu and other components would be
separated in this building. All wastes would be processed here for disposal. In addition, the building would
contain maintenance facilities, laboratories, utility systems, heating ventilation and air conditioning (HVAC)
equipment, and other support functions.

Administration Building. Management offices, meeting and conference rooms, a visitor control office, and the
cafeteria would be contained here.

Plutonium Operations Support Building. Change rooms, decontamination facilities, offices, maintenance shops,
operator training rooms, process demonstration laboratories, and general storage areas would be located in this
building.

Warehouse. This building would provide miscellaneous storage and general delivery areas.

Utilities Building. Steam and water treatment facilities, the plant air system, and the chilled water system would
be located in this building.

Generator Building. Emergency generators would be located in this building.

Guard and Vehicle Monitoring Station. This building would serve as the pedestrian and vehicle entrance to the
facility. A hardened guard booth and a vehicle entrance lane next to the pedestrian entrance would be provided.

Facility Operations. Wherever possible, operations would be conducted by automated and robotic systems to
reduce personnel exposure. The facility would be designed for a throughput of 3.25 t (3.58 tons) of Pu per year,
using two shifts per day, 5 days per week. Surge capability would be provided by increasing plant personnel and
adding weekend work shifts.
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Figure 2.4.1-1. Pit Disassembly/Conversion Facility Material Process Flow.

The pit disassembly/conversion facility would contain all required systems to remove Pu from weapons
components and to package the material into an unclassified form suitable for shipment to the next facility in
the disposition process. Operational flow within the facility would be through several main processing areas.
Shipping and receiving would handle the incoming pit inspection, decontamination, storage, and initial
processing and the outgoing shippinF functions for the Pu metal or oxide produced by the facility. Pit
disassembly and conversion operations 8 would process the pit mechanically and chemically within gloveboxes
into either Pu metal or oxide (depending upon the selected disposition process) and would package it for
removal. Another output of the process would be waste, both liquid and solid, consisting of low-level, TRU,
hazardous, and mixed waste. An analytical laboratory would be required to perform Pu assays on product and
waste streams as well as to certify waste streams. A lag storage vault would be used to store product metal or
oxide, uranium forms, and other components before packaging for shipment to the next disposition facility.
Utilities and manpower resources needed during operation are presented in Appendix C. Chemicals required
during operations can be found in the classified appendix. The water balance is depicted in Appendix D.

Construction. Construction of the facility would take approximately 6 years and have a peak annual
employment of 125 construction workers. Construction of the pit disassembly/conversion facility would require
an additional 2 ha (5 acres) of land for construction laydown, warehousing, and construction parking. Resources
consumed during construction are shown in Appendix C.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the contractor as part of the construction project. Uncontaminated

18 The Department is developing ARIES to remove Pu from weapons pits and convert it into either an oxide or metal. This
prototype program is intended to demonstrate a completely integrated process to disassemble and convert pits into an
unclassified metal or oxide form that would be usable in the next disposition process facility.
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wastewater would be used for soil compaction and dust control, and excavated soil would be used for grading
and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial contractor for
recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in DOT-approved
containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal facilities. No
soil contaminated with hazardous or radioactive constituents is expected to be generated during construction.
However, if any was generated, it would be managed in accordance with site practice and all Federal and State

standards.

Operation of the pit disassembly and conversion facility would generate TRU, low-level, hazardous, mixed, and
nonhazardous wastes. The conceptual design includes waste management facilities that would treat and package
all waste generated into forms that would enable staging and/or disposal in accordance with RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the waste acceptance criteria of an onsite or offsite
DOE LLW disposal facility. The DOE LLW disposal facility that would be used would be consistent with
decisions resulting from the Waste Management PEIS and tiered NEPA documents. Mixed LLW would be
treated and disposed in accordance with the respective site treatment plan that was developed to comply with
the Federal Facility Compliance Act. Hazardous wastes would be packaged in DOT-approved containers and
shipped to RCRA-permitted treatment and disposal facilities. Liquid nonhazardous wastes such as sanitary,
utility, and process wastewater would be treated and discharged in accordance with the site practice. Treated
wastewater would be reclaimed to use as makeup water when economically and/or environmentally desirable.
Solid nonhazardous waste would be disposed of in permitted landfills and recycled, as appropriate. [Text
deleted.]

Transportation. Intrasite transportation of all the receiving, storage, and processing activities would be
contained within the facility. Transfers within the processing building would be through tunnels or secure
transfer hallways. Material would be moved between process areas by carts, forklifts, or a conveyer system.
Upon receipt, material would go either directly into the process lines or into lag storage, depending on the
amount of material received and the status of the processing areas. After processing is complete, the material
would be placed in lag storage before being sent to the next facility in the disposition process.

For offsite transfers, the organization initiating action for the material would have the ultimate responsibility for
its safe transfer from the time the material is offered for transportation until it is received at the final destination.
Shippers, transporters, and receivers are responsible for compliance with applicable transportation
requirements. Destination of the products would depend on the disposition alternatives that are chosen.
Transportation data can be found in Appendix G.

242 PLUTONIUM CONVERSION

For all the surplus Pu disposition alternatives, including the Preferred Alternative, Pu not processed at the pit
disassembly/conversion facility would be processed at the Pu conversion facility. This facility would convert
non-pit, surplus Pu into metal or oxide suitable for use at the next disposition facility in the process. Most, if not
all, of the Pu material in the scope of the Storage and Disposition program is assumed to be in the Criteria for
Safe Storage of Plutonium Metal and Oxides (DOE-STD-3013-94) stabilized form prior to disposition activities.
However, a small amount of material consisting of metals, oxides, and alloys may need additional processing.
Such materials would be converted in this facility for subsequent disposition. The facility would also provide
lag storage for some materials to be converted. Figure 2.4.2—1 depicts the material flow through the facility.

In accordance with the Preferred Alternative for surplus Pu disposition, the Pu conversion facility could be
located at either Hanford or SRS. Further tiered NEPA review will be conducted to examine alternative
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Figure 2.4.2-1. Plutonium Conversion Facility Material Flow Diagram.

locations, including new and existing facilities, at these two sites should the Preferred Alternative be selected at
the ROD.

Facility Description. The material contained in the Pu conversion facility would require the highest levels of
protection, including a 1.6-km (1-mi) buffer zone around the operating facility. Personnel security programs
would require badging and access control of all personnel. For a new facility, the total disturbed land area would
be approximately 28 ha (70 acres). Figure 2.4.2-2 depicts the conceptual site layout. Appendix B provides a
more detailed description of key Pu conversion facility buildings. The mission of these buildings is as follows:

Central Warehouse, Shipping and Receiving Building. Packaging, safety confirmation of containers from the
lag storage vault, and truck loading functions would be provided here. Services include unloading feed from
transports, removing items from the shipping containers, confirming the contents, and handling abnormally
sized packages.

Staging/Storage Facility. The interface between receiving and processing, and repackaging and storage
functions would be provided in this building. These functions characterize, verify, and prepare the feeds and
products for lag storage and control the flow and quality of material into and out of the glovebox operations.

Processing Building. Handling and processing Pu into a form acceptable for the next facility in the disposition
process would occur here. This building would also provide utility support functions, MC&A, safety systems,
waste management, repackaging, and assay and analysis.

Facility Operations. The Pu conversion facility conceptual design assumes that scrap and surplus Pu materials
are pretreated to meet DOE interim storage and DOT shipping regulations. [Text deleted.] The facility design
is flexible and provides for additional or reduced processing with minor process changes, such as increasing
metal dissolution capacity for conversion to oxide, adding americium extraction, oxidation furnaces, or nitrate
processing to meet additional alternative feed pretreatment requirements as feed forms and quantities are better
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defined. The Pu conversion facility would process Pu to a form that meets nuclear fuels feed or immobilization
feed criteria. The facility design would be based on an annual throughput rate of 0.4 t (0.44 tons) of Pu, using
one 10-hour shift, 200 days per year. Surge capability would be provided by increasing personnel and adding
work shifts. Utilities and manpower resources needed during operations are presented in Appendix C. The water
balance is depicted in Appendix D. Chemicals required during operations can be found in the Classified
Appendix.

Construction. The construction of the Pu conversion facility would take approximately 6 years and have a peak
annual employment of 358 construction workers. For a new facility, additional land area required temporarily
for construction is projected to be approximately 8 ha (20 acres). This provides for construction material
laydown, warehousing, and parking. Other resources consumed during construction are shown in Appendix C.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the contractor as part of the construction project. Uncontaminated

- wastewater would be used for soil compaction and dust control, and excavated soil would be used for grading
and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial contractor for
recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in DOT-approved
containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal facilities. No
soil contaminated with hazardous or radioactive constituents is expected to be generated during construction.
However, if any were generated, it would be managed in accordance with site practice and all Federal and State
standards.

Operation of the Pu conversion facility would generate TRU, low-level, hazardous, mixed, and nonhazardous
wastes. The conceptual design includes waste management facilities that would treat and package all waste
generated into forms that would enable staging and/or disposal in accordance with the RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the WAC of an onsite or offsite DOE LLW disposal
facility. The DOE LLW disposal facility that would be used would be consistent with decisions resulting from
the Waste Management PEIS and tiered NEPA documents. Mixed LLW would be treated and disposed in
accordance with the respective site treatment plan which was developed to comply with the Federal Facility
Compliance Act. Hazardous wastes would be packaged in DOT-approved containers and shipped to RCRA-
permitted treatment and disposal facilities. Liquid nonhazardous wastes such as sanitary, utility, and process
wastewater would be treated and discharged in accordance with the site practice. Treated wastewater would be
reclaimed to use as makeup water when economically and/or environmentally desirable. Solid nonhazardous
waste would be disposed of in permitted landfills and recycled, as appropriate.

Transportation. Intrasite transportation of radiological and hazardous materials would be between the Pu
processing and manufacturing building and the Pu storage building. The storage container packages would be
transported between vault storage and staging buildings via a hardened transfer corridor. Primary containers that
have failed in storage or require intensive testing would be transported to Pu processing and manufacturing.

For offsite transfers, the organization initiating action for the material would have the ultimate responsibility for
its safe transfer from the time the material is offered for transportation until it is received at the final destination.
Shippers, transporters, and receivers would be responsible for compliance with applicable transportation
requirements. Destination of the products would depend on the disposition alternatives that are chosen.
Transportation data can be found in Appendix G. '
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24 PLUTONIUM DISPOSITION ALTERNATIVES AND RELATED ACTIVITIES

As described in Section 2.1.4, nine alternatives, which can be grouped into three categories, were identified as
reasonable for disposition of Pu. The three categories and the alternatives within them are as follows:

Deep Borehole Category

* Direct Disposition Alternative—direct emplacement to deep boreholes without immobilizing Pu
forms '

* Immobilized Disposition Alternative—immobilization of Pu forms without adding radionuclides and
then emplacement into deep boreholes

Immobilization Category

 Vitrification Alternative—immobilization of Pu in a glass matrix with processing in a vitrification
facility and then dispose in a HLW repository !¢

* Ceramic Immobilization Alternative—immobilization of Pu in a ceramic matrix with processing in
a ceramic immobilization facility and then dispose in a HLW repository 16

» Electrometallurgical Treatment Alternative—immobilization of Pu in a GBZ form in an
electrometallurgical treatment facility and then dispose in a HLW repository 16

Reactor Category

» Existing LWR Alternative—convert Pu into MOX fuel, use MOX fuel in existing LWRs, and then
dispose of spent fuel in an HLW repository16

* Partially Completed LWR Alternative—convert Pu into MOX fuel, use MOX fuel in partially
completed LWRs, which are completed under this program, and then dispose of spent fuel in a HLW
repository

* Evolutionary LWR Alternative—convert Pu into MOX fuel, use MOX fuel in evolutionary LWRs,
and then dispose of spent fuel in a HLW repository16

* CANDU Reactor Alternative—convert Pu into MOX fuel, use MOX fuel in Canadian CANDU
reactors, and then dispose of spent fuel in the Canadian spent fuel program

Preferred Alternative for Pu Disposition: A combination of reactor and immobilization alternatives. The
Preferred Alternative calls for (1) immobilizing at least those Pu materials not readily suitable for MOX fuel
using vitrification or ceramic immobilization and (2) converting pure Pu metal, including pits, and oxides into
MOX fuel for use in existing reactors. Use of Canadian CANDU reactors would be retained in the event that a
multilateral agreement is made among Russia, Canada, and the United States to implement this.

The number of years a specific facility is expected to operate is based on facility sizing] and throughput
capacities. Preconstruction activities would require about 5 years for all the alternatives.!’ Preconstruction
activities for the deep borehole category may take longer and may require additional legislation and associated

16 See Appendix H (appropriate regulatory section) for a discussion of how the NWPA, as amended, might apply for dis-
posal in a HLW repository.
17 Preconstruction activities include tests, demonstrations, licenses, and tiered NEPA activities.
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regulations. About another 5 years would be required for construction, startup, preoperational testing, and
operational readiness review for all the alternatives. Construction of completely new reactors or deep boreholes
could take longer. The time required for operations of all alternatives will vary depending on the amount of Pu
material remaining after stabilization activities and the size, number, and throughput capacities of disposition
facilities. If one of the domestic Reactor Alternatives were chosen, the MOX-based spent nuclear fuel is
assumed to remain in the spent fuel pool for up to 10 years before relocation to a HLW repository. If either of
the Deep Borehole Alternatives were chosen, the time to emplace the surplus Pu would depend on the number
of deep boreholes being drilled. For each alternative, if decontamination and decommissioning (D&D) is
proposed in the future, such activities are estimated to require up to 5 years for all but MOX fuel fabrication and
reactors, which could take up to 10 years. D&D would not be proposed for the borehole sites, but for long-term
institutional control (for future deterrence), the Deep Borehole Alternatives would likely take longer. D&D, if
proposed, would be preceded by appropriate NEPA analysis.

As the various disposition technologies evolve and are refined through further study, development, and design,
processes and facility arrangements would be optimized. This optimization would include specific operational
relationships of facilities common to the selected alternatives, such as pit disassembly/conversion and Pu
conversion facilities. Because this refinement process is ongoing, information and data presented in the technical
documents for some of the alternatives are updated from that which was initially presented in the data reports
supporting this PEIS. However, this PEIS considers the updated information as well. [Text deleted.]

Each of the nine disposition alternatives can be implemented in a number of ways because each alternative
merely defines the generic technology approach used to achieve the Spent Fuel Standard. For example, using
different numbers of existing reactors to accomplish the mission or utilizing different Pu concentrations within
a borosilicate glass formulation represent variations for the existing reactor and vitrification alternatives,
respectively. Determining which of the many possible variants to analyze within the PEIS is a matter of
engineering judgment. A list of possible variants to the nine disposition alternatives is shown in Table 2.4-1.

[Text deleted.]

Representative facility locations for analyzing Pu disposition alternatives at Hanford, NTS, INEL, Pantex, ORR,
and SRS are shown in Figures 2.4-1 through 2.4-6. These locations include those for the pit disassembly/
conversion, Pu conversion, vitrification, ceramic immobilization, MOX fuel fabrication, and evolutionary LWR
facilities. Locations for the deep borehole complex, commercial MOX fuel fabrication facility, and existing
LWRs, are generic. At ORR, the representative site for the evolutionary LWR is on undeveloped land (see
Figure 2.4-5). This site is not within the ORR boundary, but is owned by the Tennessee Valley Authority (TVA).
A previous agreement between DOE and TVA has reserved the site for a nuclear application, and it is anticipated
that the land area would be transferred from TVA to DOE. The Bellefonte Nuclear Plant, approximately halfway
between Huntsville, Alabama, and Chattanooga, Tennessee, is the representative analysis site for the partially
completed reactor alternative. INEL is the representative site for the Electrometallurgical Treatment Alternative.
For the CANDU Reactor Alternative, the Bruce-A Nuclear Generating Station is the representative site for the
analysis. The following sections describe the requirements for each disposition technology listed above.

[Text deleted.] Three Immobilization Alternatives and three reactor alternatives produce a waste form that could
be suitable for disposal in a domestic HLW repository. Such a repository, if approved under the provisions of the
NWPA and its amendments, would serve as the disposal site for commercial and DOE-owned spent nuclear fuel
and HLW. DOE is currently characterizing the Yucca Mountain site for the repository. If the Secretary of Energy
recommended the Yucca Mountain site for the repository, the recommendation would be accompanied by an EIS
(the repository EIS), the NOI for which was published on August 7, 1995 (60 FR 40164). DOE completed
scoping in Fiscal Year 1996 and will continue working the EIS given sufficient appropriations. The Yucca
Mountain site has not yet been recommended by the President and approved by Congress; therefore, this Storage
and Disposition PEIS does not analyze impacts to a repository. No waste forms are currently licensed for disposal
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Table 2.4-1. Descriptions of Variants to Analyzed Disposition Alternatives

Alternatives : Possible Variants
* Deep borehole direct disposition ¢ Arrangement of Pu in different types of emplacement canisters.
* Deep borehole immobilized * Bucket emplacement of pellet-grout mix.
disposition * Pumped emplacement of pellet-grout mix.
* Pu concentration loading, size and shape of ceramic pellets.
* New vitrification facilities * Collocated pit disassembly, Pu conversion, and immobilization facilities.

¢ Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

* An adjunct melter adjacent to the DWPF at SRS, in which borosilicate glass frlt
with Pu (without highly radioactive radionuclides) is added to borosilicate glass
containing HLW from the DWPF.

* A can-in-canister approach at SRS in which cans of Pu glass (without highly
radioactive radionuclides) are placed in DWPF canisters which are then filled
with borosilicate glass containing HLW in the DWPF (See Appendix O).

* A can-in-canister approach similar to above but using new facilities.

* New ceramic immobilization * Collocated pit disassembly, Pu conversion, and immobilization facilities.
facilities ¢ Use of either Cs-137 from capsules or HLW as a radiation barrier.

* Wet or dry feed preparation technologies.

* A can-in-canister approach at SRS in which the Pu is immobilized without highly
radioactive radionuclides in a ceramic matrix and placed in which are then placed
in the DWPF canisters that are then filled with borosilicate glass containing HLW
(see Appendix O).

* A can-in-canister approach similar to above but using new facilities.

* Electrometallurgical treatment  * Immobilize Pu into metal ingot form.

(glass-bonded zeolite form) ¢ Locate at DOE sites other than ANL-W at INEL.
* Existing LWR with new MOX ¢ Pressurized or Boiling Water Reactors.
facilities * A different number of reactors.

* European MOX fuel fabrication.

* Modification/completion of existing facilities for MOX fuel fabrication.

* Collocated pit disassembly/conversion, Pu conversion, and MOX fuel facilities.

* Reactors with different core management schemes (Pu loadings, refueling
intervals).

¢ Partially completed LWR with  * Same as for existing LWR (except that MOX fuel would not be fabricated in
new MOX facilities Europe).

* Evolutionary LWR with new * Same as for partially completed LWR.

MOX facilities
* CANDU reactor with new MOX ¢ A different number of reactors.
facilities * Modification/completion of existing facilities for MOX fabrication.

* Collocated pit disassembly/conversion, Pu conversion, and MOX facilities.
* Reactors with different core management schemes (Pu loadings, refueling
intervals).

in a HLW repository. For the Immobilization Alternatives, legislative clarification or NRC determination by rule
may be required before the immobilized Pu can be placed in an NWPA repository. Data to estimate waste forms
under consideration in this PEIS for disposal in a repository are compared to data currently being evaluated for
disposal in a NWPA-licensed repository. The results of this analysis are in Appendix H.

The fourth Reactor Alternative would use surplus U.S. Pu in MOX fuel for Canadian reactors, with the spent
nuclear fuel managed by Canada. The MOX-based spent nuclear fuel from the alternative would be comparable
to spent fuel from ongoing power producing operations in that country. This PEIS presents an analysis of
domestic activities within the continental United States. A brief impact assessment of activities in Canada is
included in Appendix I.
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DOE would analyze the impacts of continued storage of immobilized Pu waste forms or MOX-based spent
nuclear fuel in a tiered NEPA document under any of the following conditions: (1) if the DOE HLW Program
changes its approach for disposal of commercial spent nuclear fuel, (2) if the timeframe for acceptance of waste
by the program is significantly delayed beyond current projections, or (3) if the Pu immobilized waste forms or
MOX-based spent nuclear fuel resulting from Pu disposition alternatives are not acceptable to a licensed

repository.

Six DOE sites and other generic and specific sites were used for assessing the environmental impacts of various
disposition technologies and strategies. The locations of the new facilities considered for the various disposition
technologies are representative and for analysis purposes only. Until tiered NEPA documentation has been
completed, no specific location within any specific site (or sites) will be selected for any disposition alternative
action.

This Storage and Disposition PEIS assumes all surplus Pu could be processed through each of the various
disposition technology alternatives. However, some surplus Pu material may not be suitable for processing
under every disposition technology. As a result, the strategy for disposition of surplus Pu could involve a
combination of disposition alternatives. In addition, if any of the LWR alteratives are selected, there is also a
multipurpose reactor variant (see Section 1.4 and Appendix N) that could produce tritium, use Pu as fuel, and
in some designs generate revenue through the sale of electricity.

No Plutonium Disposition Action

As discussed in Section 1.6, a “No Pu Disposition” action means disposition would not occur, and surplus Pu-
bearing weapon components (pits) and other forms, such as metal and oxide, would remain in long-term storage
in accordance with decisions on the long-term storage of Pu.

Activities Common to Multiple Plutonium Disposition Alternatives

As previously described, the disposition alternatives for surplus Pu involve a variety of technologies. However,
two activities are common to all the disposition alternatives, including the Preferred Alternative:

» Pit disassembly/conversion

* Pu conversion
Since these common activities involve the conversion of surplus Pu from current forms to one suitable for
disposition, they are essential components of each disposition alternative. Pit disassembly and Pu conversion

facilities could be collocated. Multiple facilities located at the same site are analyzed in Section 4.7.3, and more
specific analysis will be performed in tiered NEPA documents, as appropriate.

Upon completion of the pit disassembly/conversion and/or Pu conversion processes, the Pu materials would be
ready for further actions under one or more of the disposition technology alternatives.
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24.1 PIT DISASSEMBLY/CONVERSION FACILITY

The pit disassembly/conversion facility would be common to all disposition alternatives, including the Preferred
Alternative. The facility would disassemble, reshape, and convert the pits into an unclassified metal or oxide
form usable by the next facility in the disposition process. In addition, some non-pit material (such as pure Pu
metal) may be processed at the pit disassembly/conversion facility. The material contained in the pit
disassembly/conversion facility, would require the highest levels of protection.

In accordance with the Preferred Alternative for surplus Pu disposition, the pit disassembly/conversion facility
could be located at either Hanford, INEL, Pantex, or SRS. Further tiered NEPA review will be conducted to
examine alternative locations, including new and existing facilities, at these four sites should the Preferred
Alternative be selected at the ROD.

Facility Description. The surplus Pu would be removed from the pits by separating them in half with a cutting
wheel and subjecting each half to a dry chemical process that converts the metal to a hydride powder, then either
back to metal or to an oxide powder. Figure 2.4.1-1 depicts the material flow through the facility.

The total disturbed land area for the operating facility would be approximately 12 hectares (ha) (30 acres), plus
a 1.6-kilometer (km) (1-mile [mi]) buffer zone around the operating facility. Provisions would be included to
accommodate future international treaty requirements for inspection. Figure 2.4.1-2 shows a conceptual site
layout perspective. ‘

[Text deleted.] Appéndix B provides a more detailed breakdown of the key buildings required at the pit
disassembly/conversion facility. These buildings and their missions include the following:

Plutonium Processing Building. Pits would be disassembled, and the Pu and other components would be
separated in this building. All wastes would be processed here for disposal. In addition, the building would
contain maintenance facilities, laboratories, utility systems, heating ventilation and air conditioning (HVAC)
equipment, and other support functions.

Administration Building. Management offices, meeting and conference rooms, a visitor control office, and the
cafeteria would be contained here.

Plutonium Operations Support Building. Change rooms, decontamination facilities, offices, maintenance shops,
operator training rooms, process demonstration laboratories, and general storage areas would be located in this
building.

Warehouse. This building would provide miscellaneous storage and general delivery areas.

Utilities Building. Steam and water treatment facilities, the plant air system, and the chilled water system would
be located in this building.

Generator Building. Emergency generators would be located in this building.

Guard and Vehicle Monitoring Station. This building would serve as the pedestrian and vehicle entrance to the
facility. A hardened guard booth and a vehicle entrance lane next to the pedestrian entrance would be provided.

Facility Operations. Wherever possible, operations would be conducted by automated and robotic systems to
reduce personnel exposure. The facility would be designed for a throughput of 3.25 t (3.58 tons) of Pu per year,
using two shifts per day, 5 days per week. Surge capability would be provided by increasing plant personnel and
adding weekend work shifts.
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Figure 2.4.1-1. Pit Disassembly/Conversion Facility Material Process Flow.

The pit disassembly/conversion facility would contain all required systems to remove Pu from weapons
components and to package the material into an unclassified form suitable for shipment to the next facility in
the disposition process. Operational flow within the facility would be through several main processing areas.
Shipping and receiving would handle the incoming pit inspection, decontamination, storage, and initial
processing and the outgoing shippinF functions for the Pu metal or oxide produced by the facility. Pit
disassembly and conversion operations 8 would process the pit mechanically and chemically within gloveboxes
into either Pu metal or oxide (depending upon the selected disposition process) and would package it for
removal. Another output of the process would be waste, both liquid and solid, consisting of low-level, TRU,
hazardous, and mixed waste. An analytical laboratory would be required to perform Pu assays on product and
waste streams as well as to certify waste streams. A lag storage vault would be used to store product metal or
oxide, uranium forms, and other components before packaging for shipment to the next disposition facility.
Utilities and manpower resources needed during operation are presented in Appendix C. Chemicals required
during operations can be found in the classified appendix. The water balance is depicted in Appendix D.

Construction. Construction of the facility would take approximately 6 years and have a peak annual
employment of 125 construction workers. Construction of the pit disassembly/conversion facility would require
an additional 2 ha (5 acres) of land for construction laydown, warehousing, and construction parking. Resources
consumed during construction are shown in Appendix C.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the contractor as part of the construction project. Uncontaminated

18 The Department is developing ARIES to remove Pu from weapons pits and convert it into either an oxide or metal. This
prototype program is intended to demonstrate a completely integrated process to disassemble and convert pits into an
unclassified metal or oxide form that would be usable in the next disposition process facility.
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wastewater would be used for soil compaction and dust control, and excavated soil would be used for grading
and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial contractor for
recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in DOT-approved
containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal facilities. No
soil contaminated with hazardous or radioactive constituents is expected to be generated during construction.
However, if any was generated, it would be managed in accordance with site practice and all Federal and State

standards.

Operation of the pit disassembly and conversion facility would generate TRU, low-level, hazardous, mixed, and
nonhazardous wastes. The conceptual design includes waste management facilities that would treat and package
all waste generated into forms that would enable staging and/or disposal in accordance with RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the waste acceptance criteria of an onsite or offsite
DOE LLW disposal facility. The DOE LLW disposal facility that would be used would be consistent with
decisions resulting from the Waste Management PEIS and tiered NEPA documents. Mixed LLW would be
treated and disposed in accordance with the respective site treatment plan that was developed to comply with
the Federal Facility Compliance Act. Hazardous wastes would be packaged in DOT-approved containers and
shipped to RCRA-permitted treatment and disposal facilities. Liquid nonhazardous wastes such as sanitary,
utility, and process wastewater would be treated and discharged in accordance with the site practice. Treated
wastewater would be reclaimed to use as makeup water when economically and/or environmentally desirable.
Solid nonhazardous waste would be disposed of in permitted landfills and recycled, as appropriate. [Text
deleted.]

Transportation. Intrasite transportation of all the receiving, storage, and processing activities would be
contained within the facility. Transfers within the processing building would be through tunnels or secure
transfer hallways. Material would be moved between process areas by carts, forklifts, or a conveyer system.
Upon receipt, material would go either directly into the process lines or into lag storage, depending on the
amount of material received and the status of the processing areas. After processing is complete, the material
would be placed in lag storage before being sent to the next facility in the disposition process.

For offsite transfers, the organization initiating action for the material would have the ultimate responsibility for
its safe transfer from the time the material is offered for transportation until it is received at the final destination.
Shippers, transporters, and receivers are responsible for compliance with applicable transportation
requirements. Destination of the products would depend on the disposition alternatives that are chosen.
Transportation data can be found in Appendix G.

242 PLUTONIUM CONVERSION

For all the surplus Pu disposition alternatives, including the Preferred Alternative, Pu not processed at the pit
disassembly/conversion facility would be processed at the Pu conversion facility. This facility would convert
non-pit, surplus Pu into metal or oxide suitable for use at the next disposition facility in the process. Most, if not
all, of the Pu material in the scope of the Storage and Disposition program is assumed to be in the Criteria for
Safe Storage of Plutonium Metal and Oxides (DOE-STD-3013-94) stabilized form prior to disposition activities.
However, a small amount of material consisting of metals, oxides, and alloys may need additional processing.
Such materials would be converted in this facility for subsequent disposition. The facility would also provide
lag storage for some materials to be converted. Figure 2.4.2—1 depicts the material flow through the facility.

In accordance with the Preferred Alternative for surplus Pu disposition, the Pu conversion facility could be
located at either Hanford or SRS. Further tiered NEPA review will be conducted to examine alternative
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Figure 2.4.2-1. Plutonium Conversion Facility Material Flow Diagram.

locations, including new and existing facilities, at these two sites should the Preferred Alternative be selected at
the ROD.

Facility Description. The material contained in the Pu conversion facility would require the highest levels of
protection, including a 1.6-km (1-mi) buffer zone around the operating facility. Personnel security programs
would require badging and access control of all personnel. For a new facility, the total disturbed land area would
be approximately 28 ha (70 acres). Figure 2.4.2-2 depicts the conceptual site layout. Appendix B provides a
more detailed description of key Pu conversion facility buildings. The mission of these buildings is as follows:

Central Warehouse, Shipping and Receiving Building. Packaging, safety confirmation of containers from the
lag storage vault, and truck loading functions would be provided here. Services include unloading feed from
transports, removing items from the shipping containers, confirming the contents, and handling abnormally
sized packages.

Staging/Storage Facility. The interface between receiving and processing, and repackaging and storage
functions would be provided in this building. These functions characterize, verify, and prepare the feeds and
products for lag storage and control the flow and quality of material into and out of the glovebox operations.

Processing Building. Handling and processing Pu into a form acceptable for the next facility in the disposition
process would occur here. This building would also provide utility support functions, MC&A, safety systems,
waste management, repackaging, and assay and analysis.

Facility Operations. The Pu conversion facility conceptual design assumes that scrap and surplus Pu materials
are pretreated to meet DOE interim storage and DOT shipping regulations. [Text deleted.] The facility design
is flexible and provides for additional or reduced processing with minor process changes, such as increasing
metal dissolution capacity for conversion to oxide, adding americium extraction, oxidation furnaces, or nitrate
processing to meet additional alternative feed pretreatment requirements as feed forms and quantities are better
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defined. The Pu conversion facility would process Pu to a form that meets nuclear fuels feed or immobilization
feed criteria. The facility design would be based on an annual throughput rate of 0.4 t (0.44 tons) of Pu, using
one 10-hour shift, 200 days per year. Surge capability would be provided by increasing personnel and adding
work shifts. Utilities and manpower resources needed during operations are presented in Appendix C. The water
balance is depicted in Appendix D. Chemicals required during operations can be found in the Classified
Appendix.

Construction. The construction of the Pu conversion facility would take approximately 6 years and have a peak
annual employment of 358 construction workers. For a new facility, additional land area required temporarily
for construction is projected to be approximately 8 ha (20 acres). This provides for construction material
laydown, warehousing, and parking. Other resources consumed during construction are shown in Appendix C.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the contractor as part of the construction project. Uncontaminated

- wastewater would be used for soil compaction and dust control, and excavated soil would be used for grading
and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial contractor for
recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in DOT-approved
containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal facilities. No
soil contaminated with hazardous or radioactive constituents is expected to be generated during construction.
However, if any were generated, it would be managed in accordance with site practice and all Federal and State
standards.

Operation of the Pu conversion facility would generate TRU, low-level, hazardous, mixed, and nonhazardous
wastes. The conceptual design includes waste management facilities that would treat and package all waste
generated into forms that would enable staging and/or disposal in accordance with the RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the WAC of an onsite or offsite DOE LLW disposal
facility. The DOE LLW disposal facility that would be used would be consistent with decisions resulting from
the Waste Management PEIS and tiered NEPA documents. Mixed LLW would be treated and disposed in
accordance with the respective site treatment plan which was developed to comply with the Federal Facility
Compliance Act. Hazardous wastes would be packaged in DOT-approved containers and shipped to RCRA-
permitted treatment and disposal facilities. Liquid nonhazardous wastes such as sanitary, utility, and process
wastewater would be treated and discharged in accordance with the site practice. Treated wastewater would be
reclaimed to use as makeup water when economically and/or environmentally desirable. Solid nonhazardous
waste would be disposed of in permitted landfills and recycled, as appropriate.

Transportation. Intrasite transportation of radiological and hazardous materials would be between the Pu
processing and manufacturing building and the Pu storage building. The storage container packages would be
transported between vault storage and staging buildings via a hardened transfer corridor. Primary containers that
have failed in storage or require intensive testing would be transported to Pu processing and manufacturing.

For offsite transfers, the organization initiating action for the material would have the ultimate responsibility for
its safe transfer from the time the material is offered for transportation until it is received at the final destination.
Shippers, transporters, and receivers would be responsible for compliance with applicable transportation
requirements. Destination of the products would depend on the disposition alternatives that are chosen.
Transportation data can be found in Appendix G. '
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243 DEEP BOREHOLE CATEGORY

Under this category of alternatives, surplus weapons-usable Pu would be emplaced into one or more deep
boreholes drilled below the water table into ancient, geologically stable rock formations. The Pu disposal form
is emplaced and sealed in the emplacement zone, typically 2-km (1.25-mi) long. The isolation zone, also
typically about 2-km (1.25-mi) long extends from the top of the emplacement zone to the ground surface, and
would be filled and sealed with appropriate materials. At emplacement depths, which would be several
kilometers greater than those of mined geologic repositories, the groundwater is expected to be stagnant.
Because the barrier to transport posed by the isolation zone and the siting of the facility at a carefully selected
stable location with stagnant groundwater at depth, the Pu is expected to remain, for all practical purposes,
permanently isolated from the biosphere.

This PEIS analyzes two alternatives for emplacing Pu into a deep borehole: direct disposition and immobilized
disposition. These are discussed in Sections 2.4.3.1 and 2.4.3.2, respectively. Under both alternatives,
emplacement in a deep borehole would provide a geologic barrier to proliferation that would be difficult, costly,
and time-consuming to overcome for recovering the material. According to the NAS, Pu in deep boreholes
would be inaccessible to potential proliferators, but would be accessible to the state in control of the deep
borehole site. Since the deep borehole is accessible to the nation in control of the deep borehole site, redrilling
the hole could technically be accomplished within a few months. However, such activity would be detected well
before the Pu was retrieved. As a result, it is doubtful that potential proliferators could recover the Pu or the host
nation could recover the Pu without being detected. Therefore, under both alternatives, the Pu would not need
to be mixed with HLW or other highly radioactive material to increase proliferation resistance. Under the first
alternative, surplus Pu would be encapsulated directly in suitable canisters and emplaced into the deep borehole.
Under the second alternative, surplus Pu would be converted into a ceramic pellet immobilized form. The
ceramic pellets would then be mixed with grout and an equal volume of Pu-free ceramic pellets and emplaced
into the deep borehole without canisters. Under either alternative, the deep borehole would be sealed after
completion of the emplacement.

The environmental impacts of emplacement in a deep borehole are evaluated at a generic site that would be
characteristic of a deep borehole complex. The identification of a suitable location for a deep borehole requires
detailed site-specific studies and is beyond the programmatic scope of the Storage and Disposition PEIS. [Text
deleted.] In addition, the regulatory requirements that the deep borehole must satisfy for site characterization
and licensing for long-term disposal would have to be developed by the appropriate regulatory bodies.

24.3.1 Direct Disposition Alternative

Under this alternative, surplus Pu would be removed from storage, processed as necessary through the pit
disassembly/conversion facility and/or the Pu conversion facility, packaged, and placed into a deep borehole.
The deep borehole would be sealed to isolate the Pu from the accessible environment. The Direct Disposition
Alternative does not require direct handling of dispersable Pu at the deep borehole site. Long-term performance
of the deep borehole would depend on the stability of the geologic system to ensure isolation of Pu until rendered
stable. No specific deep borehole locations have been identified but a generic assessment of site availability has
been performed and site selection criteria have been developed (LANL 1996m:7-8, 27-38). This study has
shown that suitable sites can be found in many regions of the continental United States. All requirements shown
in this section are in addition to those previously stated for the pit disassembly/conversion and Pu conversion
facilities.

Facility Description. Under the Direct Disposition Alternative, a deep borehole complex would be sited and
constructed to dispose of surplus Pu material (Pu in various forms). Pu from the pit disassembly/conversion and
Pu conversion facilities would be packaged to preclude criticality as determined by deep borehole disposal
requirements. Two 2.25-kg (5-1b) product cans, a total of 4.5 kg (10 1b) of Pu, could be appropriately spaced
inside each PCV. The PCV would be placed inside a shipping container (like a 6M) and shipped by SST to the
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deep borehole complex. The sealed PCVs would be removed from the shipping containers at the deep borehole
complex and placed directly into metal emplacement canisters and sealed with kaolinite sealant, without any
handling of dispersable Pu material. Emplacement canisters would be 0.4-m (16 in) in diameter, 6.1-m (20-ft)
long, and contain 9 PCVs, which collectively contain 40.5 kg (89 Ib) of Pu. Twenty-five emplacement canisters
would be connected end-to-end in an emplacement string approximately 150-m (500-ft) long to facilitate faster
canister insertion. A material flow diagram can be found in Figure 2.4.3.1-1.

The deep borehole subsurface facilities analyzed in this PEIS would consist of an array of four separate deep
boreholes, with each deep borehole separated approximately 500 m (1,640 ft) from the nearest hole. Each deep
borehole could be up to 4 km (2.5 mi) in depth. Figure 2.4.3.1-2 shows a typical deep borehole in which the
upper 2 km (1.25 mi) or more of depth (the isolation zone) would pass completely through the water table and
sedimentary and/or fractured crystalline rocks. The isolation portion of each borehole would be cased with steel
pipe and filled and sealed with appropriate sealing materials to prevent influx and contamination of near surface
waters. The lower 2 km (1.25 mi) would be drilled into crystalline basement rock that is isolated from the
accessible environment. The emplacement zone of each borehole would contain 12 individual 150-m (500-ft)
emplacement canister strings that would be grouted or cemented into place. Undercut seals would be installed
between the canister strings in the emplacement zone for additional protection.

The deep borehole complex would occupy a land area of approximately 2,041 ha (5,043 acres), of which 57 ha
(141 acres) would be occupied by the main facility and the assumed four-hole borehole array, with the remaining
approximately 2,000 ha (4,940 acres) being buffer zone. Operations involving the Pu disposal form in the
Surface Processing Facility are performed in an MAA that is hardened for security purposes. However, no direct
contact with Pu is required. The MAA and facilities supporting MAA operations are located in a PA. The
emplacement and borehole sealing facility to which the emplacement canisters are brought is also within a PA.
Each PA is a secure, fenced area. The PA and operations involving any classified materials are contained within
the LA. The PPA surrounds the LA and includes the buffer zone around the facility. The passenger vehicle
parking and personnel services facilities are located outside the LA but within the PPA. A deep borehole facility
site layout perspective is shown in Figure 2.4.3.1-3, and a list of deep borehole site buildings can be found in
Appendix B.

The deep borehole complex would be designed to ensure that surface facilities could withstand earthquakes,
high winds, or floods. The fire protection systems of the facility would be in accordance with DOE Orders and
National Fire Protection Association Codes and Standards. The physical security, MC&A, IAEA safeguards,
and physical security system facilities would be consistent with protecting Pu materials in the deep borehole
complex surface facilities. In addition, the material would be emplaced to ensure post-emplacement downhole
nuclear criticality safety.

The deep borehole complex would be a stand-alone site containing five types of facilities grouped by function.
These five are described in the following:

Surface Processing Facilities. Surface processing facilities would receive the Pu metal and oxide disposal
forms, provide lag storage of the received Pu materials, load emplacement canisters with the Pu metal and oxide
disposal forms, and seal the canisters.

Dirilling Facilities. Drilling rigs (either portable or constructed in place) would drill boreholes, seal natural and
drilling-induced hydraulically conductive pathways in the host rock, install the casing in the isolation zone, and
cement behind the casing to ensure a good hydraulic seal. Drilling facilities would mix various additives into
the drilling mud and bring up brine from the bottom of the borehole as it is drilled. For this reason, each drilling
facility would be provided with a wastewater treatment subsystem.

Emplacing-Borehole Sealing Facilities. One or more emplacing-borehole sealing facilities would emplace the
Pu-bearing canisters, seal around the canister, and plug the upper 2-km (1.25-mi) isolation zone of the deep
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borehole. Workers would assemble canister modules into canister strings for emplacement at this subfacility.
Under normal conditions, the water pumped from the borehole during emplacement operations would not be
contaminated with radioactivity, and the wastewater would be treated as in any drilling operation. However, the
water must continually be tested for radioactive contamination, and if contaminated, the water would be
redirected to the main facility process wastewater treatment system. A containment structure covers the
borehole entrance and emplacing equipment to contain any Pu that could be released in the event of an accident
or canister breakage during emplacement.

Waste Management Facility. A waste management facility would treat the process wastes, process wastewater,
utility wastewater, and sanitary wastewater generated by borehole disposal operations.

Support and Balance-of-Plant Facilities. A support facility would consist of administration, plant operations,
and BOP. The BOP facilities would include security, plant alarm, safety and decontamination systems, shipping
and receiving, central warehouse, maintenance, and utilities to provide general operational support.

Facility Operations. The borehole facility could process and dispose of 5 t (5.5 tons) of Pu, in all forms, each
year. Operations would be based on continuous operations 7 days a week, 24 hours a day, in two 12-hour shifts
with three drilling crews. A surge capacity of 10 t/year (yr) (11 tons/yr) could be achieved by introducing a
second 8-hr shift in the surface processing and emplacing-borehole sealing facilities and by adding a second
drilling rig and extra crews, as needed, in the drilling facility. Utility consumptions, chemicals consumed, and
the number of personnel required during operations are listed in Appendix C.

The raw water requirement for the deep borehole disposal facility would be approximately 166 million
liters (1) yr (44 million gallons [gal]/yr), of which 91 million I/yr (24 million gal/yr) would be consumed by the
main facility area and the remainder consumed by the drilling and emplacing-borehole sealing facilities in the
borehole array area. A raw water subsystem could be provided from production wells, supply pumps, and
transfer piping to the facility water subsystem. The annual water balance for the borehole facility is shown in
Appendix D. .

Construction. Additional land area requirements during construction would be approximately 6 ha (15 acres) -
for construction laydown, warehousing, and temporary parking. The construction of the borehole complex
would require 3 years and have a peak annual employment of 870 construction workers. Materials and resources
consumed and employment needs during construction are listed in Appendix C.

Construction of the deep borehole array requires drilling several boreholes up to 4-km (2.5-mi) deep into
geologically stable rock formations. This would be accomplished using drilling techniques based on technology
developed for and used extensively in the petroleum, mining, and scientific drilling industries, and for deep
boreholes drilled in crystalline rocks for disposal of HLW. The drill system would include a derrick to lower and
raise the drillstring and bit and to route the slurry and cuttings. A slurry of water, compressed air, and bentonite
additives would be pumped into the borehole to bring up cuttings. The used slurry then would be sent to a
holding area to allow cutting solids to settle. The slurry would be filtered to remove coarser particles before it
is recycled. When drilling holes down, two pipes, one inside the other, would be used. The fresh mud slurry
would flow in the area between pipes (the annulus), and the cuttings would flow to the surface through the center
pipe.

Boreholes would be drilled with their diameter decreasing with depth in a stepwise fashion, as dictated by site
drilling conditions. A metal casing, smaller in outside diameter than the hole, would be inserted, and a cement
slurry would be pumped at high pressure into the annulus between the casing and rock or soil in the isolation
zone. Casing is not used in the emplacement zone. At specific locations in the borehole, the hole would be
widened (undercut) to a larger diameter to provide a seat for seals and plugs. These seals and plugs, required to
prevent vertical migration of fluids, would be installed during canister emplacement to achieve borehole closure.
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A 3-year construction schedule is assumed for the deep borehole facility. The estimated total quantity of
generated solid and liquid wastes associated with construction of the deep borehole disposal facility is shown
in Appendix E. The waste generation data are based on factors from historic data on construction area size and
construction labor force. Solid wastes would be hauled offsite for disposal during the construction period.

Waste Management. Waste management for the deep borehole complex would handle the treatment of criteria
air pollutants, toxic and hazardous air emissions, and other gases emitted during operation and construction.
Facility waste management would also include handling and treatment operations for processing TRU, low-
level, and mixed waste, as well as industrial waste in aqueous, organic liquid, or solid forms generated from the
onsite deep borehole disposition operations or from other site activities. Waste management would be in
accordance with DOE Order 5820.2A and RCRA. TRU waste generated from deep borehole operations would
be treated and packaged for disposal to WIPP (should DOE decide to operate WIPP for TRU disposal) in
accordance with WIPP WAC (WIPP-DOE-069) and in accordance with decisions to be made as a result of the
Waste Isolation Pilot Plant Disposal Phase Supplemental Environmental Impact Statement. A waste
management process flow diagram is shown in Appendix E.

Estimated annual quantities of air pollutant emissions due to operation of the deep borehole disposal facility are
shown in Appendix F. These emissions would result from minor borehole gases and fuel and gas consumption
necessary to drill and, later, close the deep boreholes. Chemical processes that may lead to the release of
contamination over time are unlikely in the abbreviated times associated with the canister emplacement,
backfill, and closing processes. More likely are releases resulting from mechanical accidents where the
containment canisters are breached.

Transportation. Intrasite transport of radiological materials will be limited to Pu metal and oxide container
transport. There is no handling or processing of Pu on the site under normal operations. Intersite transportation
of Pu material coming into the deep borehole facility from offsite would be in SSTs.

2432 Immobilized Disposition Alternative

The second disposition alternative based on the deep borehole concept would immobilize surplus Pu in a
ceramic spherical pellet form. Under this alternative, the output material from the pit disassembly/conversion
and Pu conversion facilities would be sent to a ceramic immobilization facility. The ceramic immobilization
facility would receive Pu feed in both oxide and metal forms. The output from the ceramic immobilization
facility would be 2.54-centimeter (cm) (1-inch [in]) diameter coated ceramic pellets containing 1 percent by
weight Pu. The ceramic pellets of Pu would be shipped by SST to the deep borehole facility. At the deep
borehole facility the Pu-loaded ceramic pellets would be mixed with an equal volume of Pu-free commercially
produced ceramic pellets and kaolinite clay grout and the mix would be directly emplaced in the borehole
without any canisters. The drilling operations at the borehole facility would be similar to those described in the
previous section. The emplacement of ceramic pellet-grout mix would be done either by bucket delivery or by
pneumatically pumping slugs of the ceramic pellet-grout mix down a drill pipe. The sealing of the boreholes to
isolate the emplaced Pu from the accessible environment would be as described in the previous section.
Although representative locations for the ceramic immobilization facility are analyzed, no specific deep
borehole locations have been considered. All requirements shown in this section, both for the ceramic
immobilization facility and the deep borehole, are additive and are in addition to those requirements previously
described for the pit disassembly/conversion and the Pu conversion facilities.

Facility description and operations, construction, waste management, and transportation descriptions for the

ceramic immobilization facility are in the next section. They are followed by facility description and operations,
construction, waste management, and transportation descriptions for the deep borehole complex.
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243.2.1 Ceramic Immobilization Facility—Immobilized Disposition Alternative

Facility Description. A ceramic immobilization facility site of 18 ha (45 ac}es) would be required. The ceramic
immobilization facility site layout is shown in Figure 2.4.3.2.1-1. The facility would be centered around a Pu
processing facility and would contain waste processing and support facilities. The list of facilities is found in
Appendix B. Support processes required at the immobilization facility would include radioactive liquid waste
treatment, process offgas treatment, and waste solidification. Scrap recovery and Pu recycle, MC&A, cold
chemical storage and makeup, process gas supply, material handling, equipment decontamination, and
maintenance systems would also be required.

The ceramic immobilization facility would be designed to ensure that surface facilities could withstand
earthquakes, high winds, and floods. The fire protection systems of the plant would be in accordance with DOE
orders and National Fire Protection Association Codes and Standards. The material would be handled to ensure
criticality safety. The physical security, materials control and accountability, IAEA safeguards, and physical
security system facilities would be consistent with protecting DOE-defined Category I and II type special
nuclear materials.

Facility Operations. Operations at the ceramic immobilization facility would process both Pu metal and oxide.
The Pu metal would be oxidized, added to the material received as Pu oxide, and the oxides dissolved in an
electrochemical solution consisting of nitric acid and silver nitrates. Plutonyl nitrate solution formed from the
dissolution process would be mixed with ceramic additives called precursors. After sampling and feed
adjustment, the solution would be calcined in a rotary calciner and converted to oxide powder. The powder
would be fed into an anvil powder compacting press, which would compact the oxide powder to form green
ceramic pellets. The pellets would be sintered at 1,200 degrees Celsius (°C) (2,200 degrees Fahrenheit [°F]) for
about 8 hours. The resultant pellets would be spheres, about 2.54 cm (1 in) in diameter, and would contain about
1 percent Pu by weight. The pellets would contain Pu dispersed throughout the sphere, with an exterior coating
of durable non-Pu-bearing ceramic material, and would be shipped to the deep borehole site via SST. The
material flow through the ceramic immobilization process is shown in Figure 2.4.3.2.1-2.

The ceramic immobilization facility could process Pu metal and PuO, feed in the amount of 25 kg/day
(55 Ib day). Operations would be based on 3 shifts per day, 7 days per week, 24 hours per day. Normal plant
availability is considered to be 200 days per year. The oxide dissolution rate is about 1.1 kg/hour (h) (2.4 Ib/h).
About 126 1 (33 gal) of 200 g Pu/l (1.6 Ib/gal) plutonyl nitrate solution is produced each day. Annual utility
consumptions for the ceramic immobilization facility are listed in Appendix C, along with the chemicals
consumed during ceramic immobilization operations and the number of personnel required during ceramic
immobilization operations.

The raw water requirement for the ceramic immobilization facility would be approximately 322 million l/yr
(85 million gal/yr). The annual water balance diagram for the ceramic immobilization facility is shown in
Appendix D. .

Construction. Additional land area requirements during construction of the ceramic immobilization facility
would be approximately 28 ha (70 acres) of land for construction activities, laydown, and temporary parking.
The construction of the ceramic immobilization facility would require 5 years and have a peak annual
employment of 1,000 construction workers. Materials and resources consumed and employment needs during
facility construction are listed in Appendix C. The peak construction year is based on the construction schedule.
Estimated total quantities of solid and liquid wastes generated from activities associated with construction of
new facilities are shown in Appendix E. [Text deleted.] Solid wastes would be hauled offsite for disposal during
the construction period.

Waste Management. The ceramic immobilization facility would have its own facilities to control emissions of
criteria pollutants, toxic and hazardous air pollutants, and other gases emitted during operation and construction.
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Facility waste management would also include handling and treatment operations for processing TRU, low-
level, and mixed wastes, as well as industrial waste in aqueous, organic liquid, or solid forms generated from
onsite operations. Waste management would be in accordance with DOE Order 5820.2A and RCRA. TRU
waste generated from operations would be disposed of at WIPP (should DOE decide to operate WIPP for TRU
disposal) in accordance with WIPP WAC (WIPP-DOE 069) and in accordance with decisions to be made as a
result of the Waste Isolation Pilot Plant Disposal Phase Supplemental EIS. The waste management process flow
diagram and annual quantities of wastes expected to be generated during ceramic immobilization operations are
shown in Appendix E. The estimated air emissions from the ceramic immobilization processes are shown in
Appendix E

Transportation. Intrasite transport of radiological materials at the ceramic immobilization facility would be
limited to the transport of shipping containers of Pu metal and oxide into the processing facility and the shipping
and handling of ceramic pellets containing Pu. Intersite transportation requirements exist for material coming
into the ceramic immobilization facility from offsite and material being shipped from the ceramic
immobilization facility to the deep borehole complex.

24322 Deep Borehole Complex—Immobilized Disposition Alternative

Facility Description. The facilities required for disposal after immobilization are similar to those for direct
disposition (Section 2.4.3.1), with minor exceptions in the receiving and storage facilities and an additional
pellet-grout mixing facility and process waste management in the emplacing facilities. As explained in
Section 2.4.3.1, subsurface facilities would consist of an array of four separate boreholes, with each deep
borehole separated approximately 500 m (1,640 ft) from the next nearest hole. Each deep borehole would be
about 4 km (2.5 mi) in depth. Figure 2.4.3.2.2-1 shows the cross-section of a typical deep borehole, in which
the upper 2 km (1.25 mi) or more of depth would pass completely through the water table. The deepest 2 km
(1.25 mi) would be drilled into crystalline basement rock that is isolated from the accessible environment.

The deep borehole complex would require approximately 2,041 ha (5,043 acres) and would include the same
five groups of surface facilities with the subsurface borehole array as discussed in Section 2.4.3.1. The deep
borehole site layout is shown in Figure 2.4.3.2.2-2.

The deep borehole facilities would be designed to ensure that surface facilities could withstand earthquakes,
high winds, and floods. The fire protection systems of the site would be in accordance with DOE orders and
National Fire Protection Association Codes and Standards. The physical security, materials control and
accountability, IAEA safeguards, and physical security system facilities would be consistent with protecting
DOE-defined Category I and II type special nuclear materials in the deep borehole complex above ground
facilities. In addition, the material would be emplaced to ensure post-emplacement downhole criticality safety.

Facility Operations. The deep borehole complex would receive ceramic pellets of immobilized Pu from the
ceramic immobilization facility. Material handling of the pellets would be accomplished at the borehole site,
mixing ceramic pellets with grout before emplacement. No canisters would be required to emplace the ceramic
pellets into the boreholes. This operation would be done without contamination risk or radiation hazard at the
deep borehole site during normal operations. As in direct disposition, the containment structure located above
the deep borehole entrance would contain any Pu releases if there were accidental breakage. The material flow
through the deep borehole facility is shown in Figure 2.4.3.2.2-3.

The surface processing and emplacement/sealing facilities of the deep borehole complex would operate 5 days
per week, 8 hours per day, 250 days per year. The drilling facility would operate 7 days per week, 24 hours per
day in two 12-hour shifts with three drilling crews. The surge rate would be handled by introducing a second
8-hour shift in the surface processing and emplacement/sealing facilities and adding a second drilling rig and
additional crew, if needed, in the drilling facility. Annual utility consumptions for the deep borehole operations
are listed in Appendix C, along with the chemicals consumed and the number of personnel required during deep
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borehole operations. The annual water balance diagram for the deep borehole facility is shown in Appendix D.
The raw water requirement for the deep borehole facility would be 138 million Vyr (36 million gal/yr).

Construction. Additional land area requirements during construction of the deep borehole complex would be
6 ha (15 acres) for construction laydown, warehousing, and temporary parking. The construction of the deep
borehole facility would require 3 years and have a peak annual employment of 810 construction workers.
Materials and resources consumed and employment needs during facility construction are listed in Appendix C.
The peak construction year is based on the construction schedule. Estimated total quantities of solid and liquid
wastes generated from activities associated with construction of new facilities are shown in Appendix E. [Text
deleted.] Solid wastes would be hauled offsite for disposal during the construction period.

Waste Management. The deep borehole complex would have its own facilities to control emissions of criteria
pollutants, toxic and hazardous air pollutants, and other gases emitted during operation and construction.
Facility waste management would also include handling and treatment operations for processing industrial
waste in aqueous, organic liquid, or solid forms generated from the onsite deep borehole operations or from
other site activities. Waste management would be in accordance with DOE Order 5820.2A and RCRA. The
waste management process flow diagram is shown in Appendix E as are the annual quantities of wastes expected
to be generated during deep borehole operations. The estimated air emissions from the deep borehole operations
are shown in Appendix F.

Transportation. Intrasite transport of radiological materials at the deep borehole would be limited to transport
and handling of ceramic pellets. Intersite transportation requirements for radioactive material being shipped
from the offsite ceramic immobilization facility to the deep borehole complex are shown in Section 4.4 (Table
442.2-1).
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244 IMMOBILIZATION CATEGORY

Under this category of alternatives, surplus Pu would be immobilized in a subcritical matrix to create a
chemically stable form for disposal in a HLW repository. The fissile material would be immobilized after mixing
with radioactive isotopes from HLW or CsCl capsules to create a radiation field that could serve as a
proliferation deterrent comparable to commercial spent nuclear fuel.

This PEIS analyzes the following three immobilization alternatives:
* Vitrification
* Ceramic immobilization
- » Electrometallurgical treatment (GBZ form)

In addition, based upon comments from the public on the Draft PEIS there is substantial interest in the
can-in-canister concept for the disposition of surplus Pu, and requests for DOE to consider its use. Accordingly,
additional information on this concept is presented in Appendix O. The can-in-canister concept includes
variations to the two Pu disposition alternatives for vitrification and ceramic immobilization. The can-in-
canister concept could use modified existing facilities at SRS to perform the functions of the various pit
disassembly/conversion, Pu conversion, and vitrification or ceramic immobilization facilities. For the
vitrification can-in-canister approach, Pu would be immobilized in a glass matrix in small cans and the cans
placed in stainless steel canisters which are then filled with molten HLW to serve as the radiation barrier. For
the ceramic can-in-canister approach, Pu would be immobilized in a ceramic matrix in lieu of the borosilicate
glass. In both cases, canisters would be filled at the DWPF and placed in lag storage at SRS until shipment to a
HLW repository is possible.

2.44.1 Vitrification Alternative

Under this alternative, surplus Pu would be removed from storage, processed through the pit
disassembly/conversion facility or the Pu conversion facility, packaged, and transported to the vitrification
facility. The vitrification facility would be constructed or an existing facility would be modified, and the facility
operated to accept surplus Pu in the form of metal and oxides. The Pu would be vitrified in borosilicate glass
(or other types of glass) logs encased in stainless steel canisters. Also, HLW or the highly radioactive isotope
Cs-137 would be mixed into the borosilicate glass to serve as a radiation barrier to theft and diversion. The
Cs-137 isotope could be separated from CsCl capsules currently stored at Hanford. Gadolinium, hafnium, or
another neutron absorber would be included along with the boron in the glass logs to prevent criticality. The
borosilicate glass logs would be emplaced in a HLW repository (or alternative) for disposal. The absence of any
RCRA-regulated hazardous materials in the final glass form would need to be demonstrated prior to acceptance
into a HLW repository. The vitrified forms would remain in onsite vault-type lag storage, and would not be
transported to a disposal site until such site is operational pursuant to separate appropriate NEPA
documentation. A material flow diagram is presented in Figure 2.4.4.1-1. All requirements described in this
section are in addition to those requirements previously described for the pit disassembly/conversion and the Pu
conversion facilities.

Facility Description. The vitrification facility site layout for a new facility is shown in Figure 2.4.4.1-2. The
facility data are found in Appendix B. The overall site would occupy approximately 12 ha (30 acres). All
buildings would be located within a fenced area, with the Pu processing, radioactive waste management, and
storage buildings contained within a PA. The mission of the key buildings in the vitrification facility follows.
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Figure 2.4.4.1-1.

Vitrification Facility Material Flow Diagram.

Vitrification Building. The vitrification building would provide the following functions:

» Shipping, receipt, assay, and storage of all incoming radioactive process feed materials

* Accountability, repackaging, control, and temporary in-process remote storage of Pu, Cs, and other
radioactive materials, and cold storage of chemical feed materials and borosilicate glass frit

* Conversion of incoming Pu metal and oxide to a borosilicate glass containing PuO, for subsequent
inclusion within the vitrification process

¢ CsCl capsule and/or HLW processing and preparation for inclusion within the Pu-bearing
borosilicate glass melt

* Processing of combined Cs-137/PuO, borosilicate glass melt

* Encapsulation, decontamination, and shipment of the combined Cs-137/PuO,, borosilicate glass melt
in a stainless steel cask to a repository (or alternative) for disposition
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» Material accountability and temporary remote safe storage of completed and loaded casks awaiting
transport to the repository or alternative

* Scrap treatment and recycle of recovered Pu and Cs for inclusion within the immobilization process
* Area access control, health physics, and personnel support

Service Building. The service building would provide the following functions:
« Central control for the main process and the crane

* Administrative support and office space, an analytical laboratory, training rooms, mock-up rooms, a
lunchroom, change rooms, shops, an electrical equipment room, a utility equipment area, and
warehousing

» Serve as the security access control point for the facility, providing regulated and nonregulated
sections for radiation monitoring, decontamination, and access control

Interim Plutonium Canister Storage Vault. This building provides interim or lag storage after initial thermal
cooling until shipment to a HLW repository.

Maintenance Building. This building would provide space for work on service vehicles and equipment that are
too large for the service building.

Radwaste Building. This building would provide waste management for monitoring, treating, and handling
liquid and solid radioactive wastes, industrial and chemical wastes, and sanitary/stormwater waste.

Chemical Storage Tank. This building would contain the nitric acid supply for washdown solution for
decontaminating some of the process cells and equipment.

Cooling System. This building would provide cooling for water used in the immobilization process, air
compressors, HVAC, and other process equipment.

Facility Operations. The vitrification facility would process surplus Pu into glass logs. A normal operating year
would be 200 days. Nominal throughput in the vitrification facility would be 25 kg (55 1b) of Pu per operating
day. The operating schedule assumes 3 shifts per day, 7 days per week. Time is allowed for remote maintenance,
accountability, criticality control, and other functions that would shut down vitrification operations during the
165 days per year that the plant would not be expected to operate. Expected annual utility consumption,
chemicals consumed, and the number of personnel required during operation are listed in Appendix C.

The raw water requirement for the vitrification facility would be approximately 250 million l/yr
(66 million gal/yr). The annual water balance for the vitrification facility is provided in Appendix D.

The vitrification facility would be designed to ensure that facilities could withstand earthquakes, high winds,
and floods. The fire protection systems of the plant would be in accordance with DOE Orders and National Fire
Protection Association Codes and Standards. The physical security, materials control and accountability, IAEA
safeguards, and physical security system facilities would be consistent with protecting DOE-defined Category
I and II type special nuclear materials.

Construction. Additional land area requirements during construction would be approximately 12 ha (30 acres)
for laydown areas, erosion control facilities, temporary utilities, and non-radioactive storage areas. The
construction of the vitrification facility would require 5 years and have a peak annual employment of 382
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construction workers. Materials and resources consumed and employment needs during construction are listed
in Appendix C.

Estimated total quantities of solid and liquid wastes generated from activities associated with construction of
the vitrification facility are shown in Appendix E. [Text deleted.] Solid wastes would be hauled offsite for
disposal during the construction period. Waste management would be in accordance with DOE Order 5820.2A
and RCRA.

Waste Management. The soil and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the construction contractor as part of the construction project.
Uncontaminated wastewater could be used for soil compaction and dust control, and excavated soil would be
used for grading and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial
contractor for recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in DOT-
approved containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal
facilities. No soil contaminated with hazardous or radioactive constituents is expected to be generated during
construction. However, if any were generated, it would be managed in accordance with site practice and all
Federal and State standards.

Operation of the vitrification facility would generate TRU, low-level, hazardous, mixed, and nonhazardous
wastes. The conceptual design includes waste management facilities that would treat and package all waste
generated into forms that would enable staging and disposal in accordance with RCRA and other applicable
statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These wastes
would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS being prepared for the proposed continued phased development of WIPP
for disposal of TRU waste). LLW would be treated and packaged to meet the WAC of an onsite or offsite DOE
LLW disposal facility. DOE LLW treatment, storage and disposal sites that would be used would be consistent
with decisions resulting from the Waste Management PEIS and NEPA reviews tiered from that PEIS. Mixed
LLW would be treated and disposed of in accordance with the respective site treatment plan developed to
comply with the Federal Facility Compliance Act of 1992 and would be in accordance with decisions made
pursuant to the Waste Management PEIS and tiered NEPA documents. Hazardous wastes would be packaged in
DOT-approved containers and shipped offsite to RCRA-permitted treatment and disposal facilities. Liquid
nonhazardous wastes such as sanitary, utility, and process wastewater would be treated, and either discharged
in accordance with site practice or reclaimed to use as makeup water when economically and/or
environmentally desirable. Solid nonhazardous waste would be disposed of in permitted landfills and recycled
as appropriate. The vitrified Pu (with Cs or HLW) would be stored in the lag storage facility until shipment to
and disposal in a HLW repository under the NWPA. Additional details can be found in Section E.3.2.4.

Transportation. Intrasite transport of radiological materials that are not vitrified would be limited to the secure
transportation of shipping containers of Pu metal and oxide, and either CsCl capsules or HLW (via pipeline). Pu
metal or oxide would be delivered from offsite by SST and transported to the Pu processing complex. Vitrified
borosilicate glass logs encased in stainless steel canisters would be shipped from the vitrification building to
onsite lag storage. The canisters would remain in lag storage until they are shipped by rail or truck from the
vitrification facility to a HLW repository for disposal.

Modified Existing Facilities. As an example of a technology variant using modified existing facilities, the can-
in-canister vitrification variant using the F canyon and DWPF at SRS is described in Appendix O.
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2442 . Cerainic Immobilization Alternative

Under this alternative, surplus Pu would be removed from storage, processed through the pit
disassembly/conversion facility or the Pu conversion facility, packaged, and transported to the ceramic
immobilization facility. The ceramic immobilization facility would be constructed, or an existing facility would
be modified, and the facility would be operated to accept surplus Pu in the form of metal and oxides. The Pu
would be immobilized within a titanate-based ceramic matrix, formed into disks, and the disks would be encased
in stainless steel canisters. Also, the highly radioactive isotope Cs-137, would be included into the ceramic
matrix to serve as a radiation barrier to theft and diversion. The Cs-137 could be provided from CsCl capsules
currently stored at Hanford or from HLW. Gadolinium, hafnium, or another neutron absorber also would be
included in the ceramic matrix to prevent criticality. Canisters with the ceramic immobilized disks would be
emplaced in a HLW repository (or alternative) for disposal. The absence of any RCRA-regulated hazardous
materials in the final ceramic form would need to be demonstrated prior to acceptance into a HLW repository.
The canisters would remain in onsite vault-type lag storage and would not be transported to a disposal site until
the site is operational pursuant to separate appropriate NEPA documentation. A material flow diagram can be
found in Figure 2.4.4.2-1. All requirements shown in this section are in addition to those requirements
previously described for the pit disassembly/conversion and the Pu conversion facilities.

Facility Description. The ceramic immobilization facility site layout for a new facility is shown in
Figure 2.4.4.2-2. The facility data is found in Appendix B. The overall site would occupy approximately 12 ha
(30 acres). The primary Pu handling buildings would be located within a double security fenced area. The
mission of key facilities follows.

Plutonium Processing Building. The Pu processing building would provide the following functions:

» Shipping, receiving, accountability, repackaging, control, and temporary in-process storage of Pu,
Cs-137, and other radioactive materials, cold chemical feed materials, ceramic precursor, titanium
metal, and bellows

* Processing, process control, decontamination, mechanical and electrical support, equipment
maintenance, analytical laboratory analysis, and clean equipment maintenance

* Remotely operated ceramic immobilization processing and in-process storage of Pu and Cs
* Scrap treatment and recycling of Pu from contaminated process materials
* Area access control, health physics, and personnel support

Radwaste Management Building. This building would monitor, process, treat, and handle radioactive wastes,
including low-level, TRU, and mixed wastes, in gaseous, liquid, and solid form.

Hot Maintenance Shop. This building would provide facilities for the maintenance and repair of process
equipment from the Pu processing facility, the radiation waste management building, and the canister storage
building. Shop areas are provided for receiving and decontaminating equipment, disassembly and repair of
equipment, machining, repair of electrical equipment and controls, and equipment testing.

Canister Storage Building. This building would provide canister storage for 1 year of canister production and
space for an additional 9 years capacity.

Facility Operations. The ceramic immobilization facility would process surplus Pu and Cs-137 into
compressed ceramic bellows shaped like flat disks. Twenty ceramic bellows would be stacked inside stainless
steel canisters which then would be sealed. A normal operating year would be 200 days. Nominal throughput in
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the ceramic immobilization facility would be 25 kg (55 Ib) of Pu per operating day. The operating schedule
assumes 3 shifts per day, 7 days per week. Time is allowed for remote maintenance, accountability, criticality
control, and other functions that would shut down immobilization operations during the 165 days per year that
the plant would not be expected to operate.

Expected annual utility consumption, chemical consumption, and personnel requirements during operation are
listed in Appendix C. The raw water requirement for the ceramic immobilization facility would be
approximately 250 million V/yr (66 million gal/yr). The annual water balance for the ceramic immobilization
facility is shown in Appendix D.

The ceramic immobilization facility would be designed with features to prevent, control, and mitigate the
consequences of potential accidents. The facility design uses a defense-in-depth approach to protect workers,
the public, and the environment from release of radioactive or hazardous materials. Facilities would be designed
to ensure that they would withstand earthquakes, high winds, or floods. The fire protection systems of the plant
would be in accordance with DOE Orders and National Fire Protection Association Codes and Standards. The
physical security, materials control and accountability, IAEA safeguards, and physical security system facilities
would be consistent with protecting DOE-defined Category I and II type special nuclear materials.

Construction. Additional land area requirements during construction would be approximately 8 ha (20 acres)
required for laydown areas, temporary utilities, and storage areas. The construction of the ceramic
immobilization facility would require 5 years and have a peak annual employment of 1,000 construction
workers. Projected material and resource consumption and employment needs during construction are listed in
Appendix C.

Estimated total quantity of solid and liquid wastes generated during construction of the ceramic immobilization
facility is shown in Appendix E. The waste generation data are based on factors from historic data on
construction area size and construction labor force estimates. Solid wastes would be hauled offsite for disposal
during the construction period. Waste management would be in accordance with DOE Order 5820.2A and
RCRA.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal. The remaining nonhazardous wastes generated during construction would be disposed
of by the contractor as part of the construction project. Uncontaminated wastewater could be used for soil
compaction and dust control, and excavated soil would be used for grading and site preparation. Nonhazardous
wood, paper, and metal wastes would be shipped offsite to a commercial contractor for recycling. Hazardous
wastes such as adhesives, oils, and solvent rags would be packaged in DOT-approved containers and shipped to
RCRA-permitted treatment, storage, and disposal facilities. No soil contaminated with hazardous or radioactive
constituents is expected to be generated during construction. However, if any were generated, it would be
managed in accordance with site practice and all Federal and State standards.

“Operation of the ceramic immobilization facility would generate TRU, low-level, hazardous, mixed, and
nonhazardous wastes. The conceptual design includes waste management facilities that would treat and package
all waste generated into forms that would enable staging and disposal in accordance with RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the WAC of an onsite or offsite DOE LLW treatment,
storage and disposal sites. DOE LLW treatment, storage and disposal sites that would be used would be
consistent with decisions resulting from the Waste Management PEIS and NEPA reviews tiered from that PEIS.
Mixed LLW would be treated and disposed of in accordance with the respective site treatment plan which was
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developed to comply with the Federal Facility Compliance Act and with decisions made pursuant to the Waste
Management PEIS. Hazardous wastes would be packaged in DOT-approved containers and shipped to RCRA-
permitted treatment and disposal facilities. Liquid nonhazardous wastes such as sanitary, utility, and process
wastewater would be reclaimed to use as makeup water when economically and/or environmentally desirable.
Solid nonhazardous waste would be disposed of in permitted landfills and recycled as appropriate. The
immobilized Pu (with Cs or HLW) would be stored in the lag storage facility until shipment to and disposal in
a HLW repository under the NWPA. Additional details can be found in Section E.3.2.5.

Transportation. Intrasite transport of radiological materials that are not immobilized would be limited to the
secure transportation of shipping containers of Pu metal and oxide, and either CsCl capsules or HLW (via
pipeline). Pu metal or oxide would be delivered from offsite by SST and transported to the Pu processing
complex. Canisters, with immobilized Pu, would be transported intrasite to lag storage. The canisters would
remain in lag storage until they are shipped by rail of truck from the ceramic immobilization facility to a HLW
repository for disposal.

Modified Existing Facilities. As an example of a technology variant using modified existing facilities, the can-
in-canister ceramic immobilization variant using the F canyon and DWPF at SRS is described in Appendix O.

2443 Electrometallurgical Treatment Alternative

Under this alternative, surplus Pu would be removed from storage, processed through the pit
disassembly/conversion facility or Pu conversion facility, packaged and transported to new or modified facilities
for electrometallurgical treatment. The electrometallurgical treatment process could immobilize surplus fissile
materials into two waste forms: a GBZ and/or a metal ingot. With the GBZ material, the Pu is in the form of a
stable, leach-resistant mineral that is incorporated in durable glass materials. The processes to produce the metal
waste form result in the larger accident impacts and are used as the basis for assessing potential accident
consequences and risks. Although this alternative could be conducted at other DOE sites, the ANL-W site is
described as being representative for analysis. If this alternative is selected at ROD, additional construction
impacts could occur if implemented at a site other than ANL-W.1?

With the electometallurgical treatment to immobilize the material into a GBZ form, Pu oxide or Pu would be
converted to chlorides, dissolved in a molten salt solution, sorbed on zeolites, and then immobilized in a GBZ
waste form. The Cs-137 isotope and HLW would be used to provide a radiation barrier. The Cs-137 isotope could
come from processed CsCl capsules currently stored at Hanford. A material flow diagram is presented in
Figure 2.4.4.3-1. The absence of any RCRA-regulated hazardous material in the final GBZ form would need to
be demonstrated prior to acceptance into a HLW repository.

Facility Description. A facility site layout, using ANL-W as a representative site, showing the locations of the
most relevant buildings is provided in Figure 2.4.4.3-2, The pertinent parameters for the major structures and
other support buildings and areas, relevant to the immobilization activities, are detailed in Appendix B. A brief
description of the primary facilities for this immobilization process (using ANL-W as a representative site) are
as follows:

Fuel Cycle Facility (FCF) (Building No. 765). This area would house some of the major equipment that could
be used in producing the GBZ waste form. This equipment would include an electrorefiner, a casting furnace,

19 DOE has recently issued a FONSI (61FR25647) and decision to proceed with the demonstration of the
electrometallurgical treatment process at ANL-W at INEL for processing up to 125 spent fuel assemblies from
Experimental Breeder Reactor II (EBR-II) (100 driver and 25 blanket assemblies). The National Research Council
performed An Evaluation of the Electrometallurgical Approach for Treatment of Excess Weapons Plutonium, (National
Academy Press, Washington, D.C., 1996). The results of this evaluation will be considered in DOE's decisionmaking
process for Pu disposition.
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and a cathode processing system. The facility is composed of the FCF process building, the Safety Equipment
Building, the interconnecting tunnel, the safety equipment pit, and exhaust gas stack.

Safety Equipment Building (No. 709). This building houses the safety-grade diesel generating and emergency
exhaust systems.

Hot Fuel Examination Facility (HFEF) (No. 785). This facility contains hot cells for the remote handling of
materials and may be used for the temporary storage of the product waste forms. The HFEF is capable of
handling large, highly radioactive objects such as spent fuel elements from commercial light water reactors.

Zero Power Physics Reactor (No. 776) The cell and fuel storage vault would be used for temporary storage of
incoming fissile materials. The facility is divided into an area under an earthen mound where all fissile materials
would be stored and a support wing that contains rooms with monitoring and control instruments, offices and
other support systems.

The reactor cell, which currently houses the ZPPR, is a 15.25-m (50-ft) diameter circular room with floor and
walls of reinforced concrete. An air system that once provided cooling for the critical facility and maintained a
negative pressure relative to the surroundings would be used to maintain a negative pressure in the two storage
areas and provide cooling for product ingots with high gamma or neutron emissions. The analytical laboratory
in this facility is fully equipped to support the immobilization activities.

Laboratory and Office Building (No. 752). This building contains analytical facilities and offices for the
supporting technical and administrative personnel.

Fuel Manufacturing Facility (No. 704). This is a secure facility where glovebox facilities are located.

Radioactive Scrap and Waste Facility (No. 771). This facility provides temporary storage for radioactive and
hazardous wastes. It is an RCRA Class B facility. The Radioactive Waste Management Complex (RWMC) at
INEL is also available for interim waste storage.

ANL-W has in place, approved safeguard and security systems for the quantities of weapons-usable Pu
materials to be located onsite. The site is equipped with a vehicle control station for positive control of all
vehicular traffic to and from the ANL-W facilities that would be used for operations with surplus Pu-bearing
materials.

Facility Operations. The Pu feed would consist of a combination of metal, oxides, and chloride salts.
Immobilization operations would be performed 18 hours per day for 200 days per year. Nominal throughput in
the electrometallurgical treatment facility would be 25 kg (55 1bs) Pu per operating day. The fissile materials
would be shipped in and placed in lag storage at rates adequate to maintain the processing rate. Two to three
months of inventories of feed materials would be stored onsite. The Pu loading in the GBZ waste form would
be identified during the R&D program, but is estimated at 5 percent by weight of Pu. The package size is
~ assumed to be up to 400 kg (880 lbs). Actual size would depend largely on criticality considerations. Neutron
absorbers would be added to the waste form to decrease the probability of a criticality event.

During operation of the facility, only a minor increase in resources would be required to implement the Pu
disposition mission since existing facilities, equipment, and personnel would be used. Additional personnel
would be required to take care of operating the added equipment and to satisfy the increased security and
safeguards requirements. The only additional utilities required would be electricity for the new process furnaces
and a small increase in water consumption due to the increased number of employees and cooling requirements.
The chemicals that would be consumed during operation include some process salt required for the material
processed and some added zeolite and glass. Appendix C provides summary listings of the annual utilities,
chemical resources, and employment operational requirements for this alternative.
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No process water would be required. A modest increase in water would be required for a nominal 20-percent
increase in the site population and cooling tower makeup water. A simplified water balance diagram is presented
in Appendix D.

Construction. No new construction would be required to perform the immobilization operations with this
alternative at ANL-W. The FCF was completely refurbished and upgraded in 1994 to modern standards
appropriate for the immobilization project. Minor modifications would be expected to be required for the HFEF
and ZPPR. The Pu immobilization effort would require additional equipment not currently in place in these
facilities. Existing mock-up areas would be adequate for pre-installation checkout and qualification of this
equipment, with the principal mock-up area located in the northeast comer of the FCF outside the MAA. The
additional process equipment would be shipped in from offsite and installed in existing space. The materials and
resources consumed and employment required during the modification period are given in Appendix C.

Waste Management. [Text deleted.] The Pu disposition mission would not significantly increase the quantity
of liquid and solid wastes. The mass of the product HLW would be increased by the amount of Pu, zeolite, and
Cs added. For the Pu disposition mission, the TRU, low-level, and other nonhazardous waste quantities would
be in proportion to the processing rate. Due to operational controls to minimize the amount of hazardous
materials used in conducting facility operations, the amount of mixed and hazardous wastes generated would be
minimized. The amount of nonhazardous (sanitary) wastes would be based upon a water usage factor and the
number of additional employees needed for the Pu disposition operations. An estimate of the annual waste
volumes produced as a result of the disposition operations is presented in Appendix E. The radioactive
emissions are conservatively based on the estimated releases from the FCF. Estimates of annual emissions
during operations are provided in Appendix F. Waste facility modifications/construction would not be required
to support the Pu disposition mission. Estimates of construction-related wastes and incremental operations
emissions associated with this alternative are presented in Appendices E and F. Modifications to existing permits
may be required to implement the Pu disposition mission.

Transportation. The periodic shipment of radioactive process feed materials and packaged waste products
would be required to support the Pu disposition mission. Pu metal or oxide would be delivered by SST and
stored in the ZPPR vault upon arrival at the site. Cesium feed would be shipped from Hanford as CsCl capsules
and received and stored onsite in the HFEF.

When needed for processing, containers with the Pu feed would be transported to the FCF or HFEF process cell.
Since the CsCl capsules would be stored at the HFEF, no intrasite transport of this material would be necessary.
Following processing, the GBZ waste forms with the immobilized Pu would be placed in canisters for onsite
lag storage until shipment to a HLW repository (or alternative) is possible.
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24.5 REACTOR CATEGORY AND COMMON ACTIVITIES

The alternatives under the Reactor Category considered in this PEIS would convert surplus Pu to MOX fuel for
use in reactors. The irradiated MOX fuel would reduce the proliferation risks of the Pu material, and the reactors
would generate electricity. The spent nuclear fuel generated from using the MOX fuel would be sent to an HLW
repository or, if a foreign reactor is used, disposed of in a foreign spent fuel program.

These reactor alternatives include the following:
* Existing LWRs
* Partially Completed LWRs
* Evolutionary LWRs
* CANDU Reactors

Before surplus Pu can be used as reactor fuel, a conversion process is required to transform the Pu, in its various

forms, into MOX fuel. The following common supporting facilities are required to process Pu, in its current
forms, into MOX fuel:

* Pit disassembly/conversion facility
* Pu conversion facility
* MOX fuel fabrication facility

Under the various Reactor Alternatives, surplus Pu would be removed from storage, processed through the pit
disassembly/conversion facility or Pu conversion facility, transported to the MOX fuel fabrication facility,
converted into a MOX fuel, transported to the reactor site, and used as fuel for the reactor.

The Storage and Disposition PEIS addresses the disposition of surplus Pu. In the TSR PEIS (final version issued
October 1995), there is an option for a multipurpose reactor that could produce tritium, use Pu in reactor fuel,
and generate revenue through the production of electricity. Environmental analysis of the multipurpose reactor
is included in the TSR PEIS. On December 6, 1995, the Secretary of Energy made the decision (60 FR 63878)
that the future source of tritium would either be from a purchased reactor or irradiation in a commercial reactor
or the accelerator production of tritium. The multipurpose reactor was preserved as an option for future
consideration. DOE is also evaluating the operation of the FFTF at Hanford for its possible role as a
multipurpose reactor in meeting future tritium requirements. Additional information can be found in
Appendix N.

24.5.1 Mixed Oxide Fuel Fabrication

Mixed oxide fuel fabrication is common to all four reactor alternatives because each reactor would use Pu in the
form of MOX fuel. In the 1970s, MOX fuel fabrication was conducted in a number of U.S. and foreign facilities
on a laboratory or pilot line scale. However, today only the foreign MOX fuel fabrication programs continue.
Proliferation concerns and unfavorable economics of Pu use resulted in a U.S. decision, in late 1970s, to defer
indefinitely commercial reprocessing and recycling of the Pu produced in U.S. nuclear power programs.
Consequently, MOX fuel fabrication facilities do not currently exist in the United States.

Converting surplus Pu into MOX fuel for use in a reactor would be consistent with U.S. nonproliferation policy
since while the Pu is in the MOX fuel form it would be subject to high standards of safeguards and security and
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would be available for inspection by the IAEA. After use in a reactor, the Pu would meet the Spent Fuel Standard
for proliferation resistance.

Because the United States does not have a MOX fuel fabrication facility or capability, a dedicated facility would
likely have to be constructed or modified at a U.S. Government or existing commercial fuel fabricator’s site. To
provide MOX fuel until a domestic fuel fabrication plant is available, fuel for initial lead test assemblies and
other MOX fuel may be produced by existing facilities in Europe on a short-term basis.

In accordance with the Preferred Alternative for surplus Pu disposition, the MOX fuel fabrication facility could
be located at either Hanford, INEL, Pantex, or SRS. Further tiered NEPA review will be conducted to examine
alternative locations, including new and existing facilities at these four sites, should the Preferred Alternative

be selected at the ROD.

Facility Description. The MOX fuel fabrication facility would accept surplus Pu material in oxide form from
the pit disassembly/conversion facility and the Pu conversion facility and fabricate mixed PuO,-uranium
dioxide (UO5) fuel. The fabrication process would take PuO,, purify it to meet MOX PuO, feed specifications,
and blend it with UO, (this UO, may contain natural or depleted uramum) and any required burnable neutron
absorbers. The MOX would be formed into pellets, loaded into fuel rods and assembled into fuel bundles.
The facility would have storage capacity for approximately a 1-year supply of fuel bundles awaiting shipment
to any of the various disposition reactors. Figure 2.4.5.1-1 presents a process flow diagram.

The total disturbed land area for the MOX fuel fabrication facility would be approximately 81 ha (200 acres),
plus a 1.6-km (1-mi) wide buffer zone around the facility. All facility buildings would be located within a fenced
area. A PA containing the fuel fabrication, waste management, receiving and storage, chemical storage, and cold
support and utilities buildings would be surrounded by an appropriate perimeter security system. Within the PA,
an MAA would connect the receiving and storage, fuel fabrication, and waste management buildings.

Figure 2.4.5.1-2 provides a facility site layout. The type of construction and the footprint area required for each
building can be found in Appendix B. The mission description of these buildings follows.

Receiving and Storage Building. Process materials and supplies would be received and stored here. This
building would house the Pu lag storage vault.

Fuel Fabrication Building. The MOX fuel fabrication processes would be housed here.
Waste Management Building. This building would process, temporarily store, ship, and provide control and
accountability for all solid, liquid, contaminated, or uncontaminated generated wastes. The waste processes and

handling areas would be segregated by waste form.

Cold Support and Utilities Building. This building would house HVAC, electrical, water, and natural gas
distribution for the facility. It would also provide a machine shop and storage facilities for nonradioactive or
uncontaminated materials.

General Administration and Security Building. This building would provide office and support space for the site.

Fire Station. This building would provide augmented support to the site (in addition to local services) for
immediate response to fire and medical emergencies.

Chemical Storage Area. This area would provide space for chemical storage tanks that supply the buildings and
processes in the PA.

20 The term “rods” used herein means LWR rods or CANDU elements.
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Utilities Area. This area would be the entrance and metering point for electrical, natural gas, and water supplies.
The electrical substation, emergency generator(s), and associated switching equipment would be located in this
area.

Facility Operations. Initial operations would begin 1 year before associated reactor operations using the MOX
fuel. Based on these data, a campaign for the disposition of surplus Pu can be examined. As shown in
Table 2.4.5.1-1, a Pu throughput of between 2.9 t/yr (3.2 tons/yr) and 5.0 t/yr (5.5 tons/yr) would be achievable.
The average fraction of input weapons-grade Pu would determine the throughput required of the fuel fabrication
facility and, consequently, facility size and environmental impact. The MOX fuel Pu fraction would range,
depending on reactor type, between 2.2 and 6.8 percent of the heavy metal (uranium and Pu). Required
throughput, depending on reactor type, would range between 52 t/yr (57 tons/yr) and 150 t/yr (165 tons/yr)
heavy metal. Therefore, nominal MOX throughput would be 50 t/yr (55 tons/yr) heavy metal, and the bounding
MOX throughput would be 150 t/yr (165 tons/yr) heavy metal. Expected annual utility consumption for facility
operation, annual chemicals consumed during operation, and the number of personnel required during operation
are provided in Appendix C.

Protection of special nuclear material requires an integrated program involving both material control and
accountability. Safeguards and security systems would be designed to meet DOE, NRC, and, as applicable,
IAEA requirements.

Estimated annual emissions released from the MOX fuel fabrication facility during operations are listed in
Appendix F. These emissions would be made up of various gases used or otherwise generated as a result of
activities involved in MOX fuel fabrication. All gaseous effluent streams coming from the facility would be
thoroughly scrubbed or filtered to remove or reduce the amount of undesirable particulates before release.
Estimates of annual wastes resulting from the MOX fuel fabrication facility are shown in Appendix E. No HLW
would be generated during normal operations. A diagram of the water balance for the new MOX fuel fabrication
facility is presented in Appendix D.

Construction. The construction of the MOX facility would require 6 years and have a peak annual employment
of 475 construction workers. The primary constraint on this schedule is the coincident operation of the MOX
fuel fabrication facility with that of the two to five dispositioning reactors and the availability of the PuO, stock.
Additional land area required for construction is projected to be approximately 40 ha (99 acres). This provides

Table 2.4.5.1-1. Mixed Oxide Fuel Reactors Operations Assumptions

Average MOX
Enrichment of Pu
Reactor Type in Heavy Metal Pu Throughput MOX Throughput
(3 to 5 LWRs required) (percent) (t/yr) (t/yr of heavy metal)

Existing

BWR-full MOX 3.0 3.0 98.8

PWR-full MOX 4.2 5.0 118.2

CANDU-reference MOX? 2.2 29 136.1

CANDU-CANFLEX MOX? 34 5.0 149.9
Evolutionary

Large 6.8 35 52.2

Small 6.6 4.1 61.4

3 CANDU-reference MOX utilizes a standard fuel bundle, whereas the CANFLEX-MOX option uses an alternate fuel design that would
permit the use of higher Pu concentrations and result in a higher burn-up of the MOX fuel.

. Source: DOE 19960; LANL 1996b.
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for construction material laydown, warehousing, and temporary parking. Materials and resources consumed
during construction of a new facility, and the number of construction personnel required, are presented in
Appendix C. Total amounts of solid and liquid wastes generated during construction are given in Appendix E.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The steel construction waste would be
recycled as scrap metal before construction was completed. The remaining nonhazardous wastes generated
during construction would be disposed of by the contractor as part of the construction project. Uncontaminated
wastewater would be used for soil compaction and dust control, and excavated soil would be used for grading
and site preparation. Non-hazardous wood, paper, and metal wastes would be shipped offsite to a commercial
contractor for recycling. Hazardous wastes such as adhesives, oils, and solvent rags would be packaged in
DOT-approved containers and shipped to offsite commercial RCRA-permitted treatment, storage, and disposal
facilities. No soil contaminated with hazardous or radioactive constituents is expected to be generated during
construction. However, if any were generated, it would be managed in accordance with site practice and all
Federal and State standards.

Operation of a new MOX fuel fabrication facility would generate TRU, low-level, hazardous, mixed, and
nonhazardous wastes. The conceptual design includes waste management facilities that would treat and package
all waste generated into forms that would enable staging and disposal in accordance with RCRA and other
applicable statutes. TRU and mixed TRU waste would be treated and packaged to meet the WIPP WAC. These
wastes would be stored awaiting shipment to a Federal repository (assumed to be WIPP, depending on decisions
resulting from the supplemental EIS for the proposed continued phased development of WIPP for disposal of
TRU waste). LLW would be treated and packaged to meet the WAC of an onsite or offsite LLW disposal facility.
The LLW treatment/disposal facilities that would be used would be consistent with decisions resulting from the
- Waste Management PEIS and NEPA reviews tiered from that PEIS. Mixed LLW would be treated and disposed
of in accordance with the respective site treatment plan which was developed to comply with the Federal
Facility Compliance Act of 1992, if applicable, and with decisions made pursuant to the Waste Management
PEIS and tiered NEPA reviews, if applicable. Hazardous wastes would be packaged in DOT-approved
containers and shipped to RCRA-permitted treatment and disposal facilities. Liquid nonhazardous wastes, such
as sanitary, utility, and process wastewater, would be treated and discharged in accordance with the site practice
or reclaimed to use as makeup water when economically and/or environmentally desirable. Solid nonhazardous
waste would be disposed of in permitted landfills and recycled as appropriate. Additional details can found in
Section E.3.2.3.

Transportation. Transportation of Pu and associated wastes would be subject to government regulations and
DOE Orders regarding safety and security. The facility would receive PuO, and send out completed MOX fuel
bundles. Intersite shipment of Pu-bearing material would be by SST to minimize potential for diversion. For
domestic MOX fuel fabrication, UO, feed stock would come from existing domestic commercial sources and
would be shipped by approved commercial carriers. UO, feed stock for European MOX fuel fabrication would
come from existing European sources. Appendix G presents intersite transportation data for input and output
materials.

European Mixed Oxide Fuel Fabrication Facility. MOX fuel could be produced in existing European MOX
fuel fabrication facilities. However, studies have shown that the Europeans are driving their MOX fuel
fabrication capacity and projected MOX fuel demand towards a balance (DOE 1995c:1-7). In the near-term,
European MOX fuel fabricators have excess capacity that could be applied to support weapons-Pu disposition.
This excess capacity could support fabrication of lead test assemblies and possibly partial reloads or a few reload
full cores. While the Europeans may be willing to expand their capacity to support surplus weapons-Pu
disposition, the United States would likely have to pay a premium for such MOX fuel. In addition, because
European MOX capacities and demand could unexpectedly change, resulting in the loss or gain of excess
capacity, until contracts are signed for the fabrication of fuel from U.S. surplus-weapons Pu, the United States
should not rely on excess European MOX fabrication capacity in the long term. Transportation risks associated
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with moving the Pu feed materials and the finished MOX fuel across the global commons are presented in
Appendix G.

24.5.2 Existing Light Water Reactor Alternative

Under this alternative, surplus Pu would be removed from storage, processed through the pit disassembly/
conversion facility or the Pu conversion facility, packaged, transported to a MOX fuel fabrication facility, and
converted to MOX fuel. The finished MOX fuel would be transported to three to five existing LWRs for use in
lieu of conventional uranium reactor fuel. The reactors employed for domestic electric power generation are
conventional LWRs that use. water as a moderator and coolant. The two types of LWRs used are pressurized
water reactors (PWRs) and boiling water reactors (BWRs). Approximately two-thirds of the operating power
reactors in the United States are PWRs.

In accordance with the Preferred Alternative for surplus Pu disposition, three to five existing LWRs could be
selected. This would occur only after negotiations between DOE and interested parties, and through a
competitive procurement process. Further tiered NEPA review will be conducted to examine locations (as many
as five sites or as few as one site) should the Preferred Alternative be selected at the ROD.

Facility Description. A sample of reactors from across the United States was compiled in order to generate
generic operating characteristics for a commercial LWR, since no specific site or reactor has been selected. The
sample was studied to determine valid, applicable characteristics that could be used to describe a generic reactor
using MOX fuel. The sample includes eight operating high power (greater than 1,200 megawatt electric [MWe])
PWRs and four BWRs built after 1975. Characteristics of these 12 were felt to be representative of both reactor
types, since none of the 12 experienced any unusual operating conditions over the operating period reviewed.
Where possible, data was averaged for the S-year period to smooth out unusually low or high values due to
shutdowns for reasons other than normal refueling or maintenance activities.

Data for each reactor characteristic were taken for calendar years 1988 to 1992 (ORNL 1995b:A-5). Entries for
all 12 plants were used to determine an average for each listed characteristic.

Nuclear power plants generally contain the four major components described below. Figure 2.4.5.2-1 depicts a
typical LWR facility.

Reactor Building. This building houses the reactor vessel, the suppression pool (BWRs only), steam generators
and pressurizers (PWRs only), pumps, and associated piping. BWRs generate steamn directly within the reactor
core and pass it through internal moisture separators and steam dryers before sending it to the turbine. In
contrast, PWR reactor heat is transferred from the primary coolant to a secondary coolant loop that is at a lower
pressure. Generated steam from the secondary loop then flows to the turbine.

All domestic nuclear power plants have containment structures as a major safety feature to prevent release of
radionuclides in the event of an accident. BWR containments are composed of a suppression pool and dry well.
PWRs have one of three types of containments structured: large, dry; subatmospheric; or ice condenser. Large,
dry containments comprise approximately 80 percent of the PWR containment structures.

Turbine Building. This building houses the steam turbine and generator, condenser, waste heat rejection system,
pumps, and equipment that support these systems.

Auxiliary Buildings. These buildings house support systems such as the ventilation system, emergency core

cooling system, water treatment system, waste treatment system, fuel storage facilities, and plant control room.
Also, the plant site contains a large switchyard.
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Cooling Towers and Ponds. Water is used predominantly for cooling in nuclear power plants, and accordingly
these facilities are designed to remove excess heat without dumping this heat directly into adjacent water bodies.
The quantity of water used is a function of several factors, including the capacity rating of the plant and the
increase in cooling water temperature from intake to discharge. Therefore, the larger the plant, the greater the
quantity of waste heat to be dissipated and the greater the quantity of cooling water required. In addition, the
quantity of water used is a function of the type of cooling system.

Approximately half of the operating power reactors use “closed-cycle” cooling systems as opposed to
“once-through” cooling systems. In closed-cycle systems, waste heat is removed by dissipation to the
atmosphere, usually through cooling towers. Several types of closed-cycle cooling systems are currently in use.
These systems consist of either natural or mechanical draft cooling towers, cooling ponds, cooling lakes, or
cooling canals. Most of the water used for cooling is not returned to a water source because the predominant
cooling mechanism associated with closed-cycle systems is evaporation.

In addition to removing waste heat, closed-cycle systems provide cooling for service water and auxiliary cooling
water systems. At closed-cycle cooling sites, the additional water needed for source water and auxiliary cooling
water systems is usually less than 5 percent per year of that needed for waste heat cooling.

In a once-through cooling system, circulating water is drawn from an adjacent body of water (such as a lake),
passed through cooling tubes, and returned to the same body of water at a higher temperature. The volume of
water required for service and auxiliary systems is usually less than 15 percent of the volume required for waste
heat cooling at once-through cooling sites. Some systems are augmented with helper cooling towers that reduce
the temperature of the water released. Waste heat is then dissipated in the receiving water body.

The water intake and discharge structures accommodate the source water body and minimize impacts to the
aquatic ecosystem in both cooling systems. The intake structures are generally located along the shoreline of the
body of water and equipped with fish protection devices. The discharge structures are generally of the jet or
diffuser outfall type and are designed to promote rapid mixing of the effluent stream with the receiving body of
water. Chemicals used for corrosion control and other water treatment purposes are also mixed with the coolmg
water and then discharged from the system.

Some nuclear power plants use groundwater as a source of makeup or potable water in addition to surface water
sources. Other existing LWR sites operate dewatering systems that intentionally lower the groundwater table in
the vicinity of building foundations either through pumping or a system of drains.

Facility Operations. Three to five existing LWRs would be operated to achieve 3 to 5 t/yr (3.3 to 5.5 tons/yr)
throughput for disposition of surplus Pu and simultaneous production of electric power. No attempt was made
to characterize the optimum reactor deployment approach. The data presented and analyzed in this PEIS is
representative of reactor operations using full MOX fuel cores. The actual core loading for individual reactors
will be determined as part of business decisions that follow the ROD. The MOX fuel Pu fraction would range,
with reactor type, between 3 and 4.2 percent. MOX throughput depends on reactor type and ranges between
99 t/yr (109 tons/yr) and 118 t/yr (130 tons/yr) heavy metal (uranium and Pu). After discharge from the reactor,
the spent MOX fuel assemblies would be stored at the reactor site for up to 10 years before further disposition.
A typical LWR facility fuel cycle is depicted in Figure 2.4.5.2-2.

Construction. Major construction activities associated with the existing domestic LWRs that could be selected
for this alternative have been completed. The use of MOX fuel in these reactors may require an internal
modification to reactor site fuel receiving and storage buildings to properly secure the MOX fuel prior to its use.
No significant additional land would be required for this construction.

Waste Management. During the fission process, radioactive products build up within the fuel. Virtually all of
these products are contained within the fuel. However, a small fraction of the fission products can escape the
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fuel and contaminate the reactor coolant. The primary system coolant also contains radioactive contaminants as
a result of neutron activation. The radioactivity found in the LWR coolant is the source of gaseous effluent,
liquid effluent, and solid radioactive wastes. The following describes the basic design and operation of PWR
and BWR radioactive waste treatment systems.

Gaseous Radioactive Effluents. For BWRs, an air ejector is the primary source of routine radioactive gaseous
effluents released to the atmosphere. Air ejectors are used to remove noncondensable gases from the coolant to
improve power conversion efficiency and reduce gaseous and vapor leakages to the atmosphere. After
monitoring and filtering, the leakages are discharged to the atmosphere by the building ventilation system. The
offgas treatment systems collect noncondensable gases and vapors exhausted from the condenser by the air
ejectors. These offgases are then processed through a series of delay systems and filters to remove airborne
radioactive particulates and halogens, thereby minimizing the quantities of radionuclides that might be released
to the atmosphere. Building ventilation system exhausts are another source of gaseous radioactive emissions for

BWRs.

The PWRs have three primary sources of gaseous radioactive effluents: discharges from the gaseous effluent
management system, discharges associated with the exhaust of noncondensable gases from the main condenser (if a
primary-to-secondary system leak exists), and radioactive gaseous discharges from the building ventilation exhaust.
This includes discharges from the reactor building, the reactor auxiliary building, and the fuel-handling building.

The gaseous effluent management system collects fission products. These fission products consist mainly of
inert gases that migrate to the primary coolant. A small portion of the primary coolant flow is continually
diverted to the primary coolant purification, volume, and chemical control system to remove contaminants and
adjust the coolant chemical makeup and volume. During this process, noncondensable gases are stripped and
routed to the gaseous effluent management system, which consists of a series of gas storage tanks. The storage
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Figure 2.4.5.2-2. Representative Existing Light Water Reactor Fuel Cycle.
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tanks allow the short half-life radioactive gases to decay, releasing only relatively small quantities of long
half-life radionuclides to the atmosphere. In addition, some PWRs use charcoal delay systems rather than gas
holdup tanks. Expected gaseous radioactive effluent is shown in Appendix F.

Liquid Radioactive Effluents. The source of liquid radioactive effluents in LWRs is radionuclide contaminants
in the primary coolant. The specific sources, their mode of collection and treatment, and the types and quantities
of liquid radioactive effluents released to the environment are similar in BWRs and PWRs. The following
discussion applies to both BWRs and PWRs, with distinctions made only when important differences exist.

Liquid effluents from LWRs may be classified in the following categories: clean wastes, dirty wastes, detergent
wastes, turbine building floor drain water (BWRs only), and steam generator blowdown (PWRs only). Clean
wastes include all liquid effluents with normally low conductivity and variable radioactivity content. These
wastes are collected from equipment leaks and drains, valve and pump seal leakoffs not collected in the reactor
coolant drain tank, and other leakage sources.

Dirty wastes include all liquid effluents with moderate conductivity-and variable radioactivity content that, after
processing, may be used as reactor coolant makeup water. Dirty wastes consist of liquid effluents collected in
the containment building sump, auxiliary building sumps and drains, laboratory drains, sample station drains,
and other miscellaneous floor drains. Detergent wastes consist primarily of laundry wastes and personnel and
equipment decontamination wastes. These wastes normally have a low radioactivity content. Water from the
turbine building floor drain usually has high-conductivity and low-radionuclide content. In PWRs, steam
generator blowdown can contain relatively high concentrations of radionuclides, depending on the amount of
primary-to-secondary leakage present. Following treatment, the water may be reused or discharged.

Each of these liquid effluent sources receives varying degrees of and different types of treatment before storage
for reuse. Some treated effluents can also be discharged by a site to the environment under the National Pollutant
Discharge Elimination System (NPDES) permit. The extent and types of treatment depend on the chemical and
radionuclide content of the effluent. To increase the efficiency of processing, effluents of similar characteristics
are batched before treatment.

Operating plants have steadily increased the degree of treatment and storage of liquid radioactive effluents. In
addition, extensive recycling of steam generator blowdown in PWRs is now common, and secondary side
wastewater is routinely treated. Also, the systems used to treat effluents may be augmented with the use of
commercial mobile treatment systems. As a result, radionuclide releases in liquid effluent from LWRs have
generally declined. Expected liquid radioactive effluent is shown in Appendix E.

Solid Radioactive Waste. Nuclear power plants generate solid LLW through the removal of radionuclides from
liquid waste streams, filtration of airborne gaseous emissions, and removal of contaminated material from various
reactor areas. Concentrated liquids, filter sludges, waste oils, and other liquid sources are segregated by type and
then flushed to storage tanks. They are stabilized for packaging in a solid form by dewatering, then slurried into
208-1 (55-gal) steel drums and stored onsite in shielded buildings or other facilities until suitable for offsite
disposal. These buildings usually contain volume reduction facilities to reduce LLW for offsite disposal.

High-efficiency particulate air (HEPA) filters are used to remove radioactive material from gaseous plant
effluents. These filters are compacted in volume reduction facilities. The material is then disposed of as solid
radioactive waste.

Solid LLW consists of contaminated protective clothing, paper, rags, glassware, compactible and noncompactible
trash, and non-fuel-irradiated reactor components and equipment. Most of this waste comes from plant
modifications and routine maintenance activities. Additional sources include tools and other materials
contaminated from use in the reactor environment. Compacted dry radioactive waste is the largest single form of
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LLW generated by nuclear plants, and it comprises one-half the total average annual volumes from PWRs and
one-third of total average annual volumes from BWRs. Expected waste generated is shown in Appendix E.

Spent Nuclear Fuel. The formation of fission products and actinides when nuclear fuel is irradiated in reactors
produces spent fuel. After it is removed from reactors, spent fuel is stored in racks in storage pools to isolate it
and to allow the fuel to cool (that is, lose some radioactivity due to decay of the short-lived radioisotopes).
Delays in siting a permanent repository, as well as the continual filling of spent fuel pools, have led utilities to
seek other storage solutions. These solutions include high-density storage within the existing storage pools,
aboveground dry storage, longer fuel burnup, and shipment of spent fuel to other plants.

Efforts are underway to develop dry storage technologies. These technologies include casks, silos, dry wells,
and vaults. The NRC has already licensed a number of casks for utilization by public utilities. Dry storage is
used by about 5 percent of the operating sites. These facilities are simpler and more readily maintained than fuel
pools. They offer a more stable means of storage, occupy relatively little land area (less than 0.2 ha [0.5 acres]
in most cases), and offer important economic advantages. Spent fuel is required to be maintained in the spent
fuel storage pool for up to 10 years to allow for sufficient cooling. The increased number of MOX spent fuel
assemblies shown in Table 2.4.5.2-1 would therefore need to be held in an existing pool for this same amount
of time. All the plants studied have sufficient pool capacity to accommodate additional assemblies resulting
from use of MOX fuel.

Table 2.4.5.2-1. Existing Light Water Reactor Facility Additional Spent Fuel Generation/Storage

Requirements
Spent Fuel Assemblies
PWR BWR
Typical LEU-fueled plant 48 127
Additional for MOX-fueled 32 15

plant (average)
Source: ORNL 1995b.

Transportation. There are five types of radioactive material shipments: LLW transported from plants to
disposal facilities, LLW shipped to offsite facilities for volume reduction, nuclear fuel shipments from fuel
fabrication facilities to plants for loading into reactors (which occurs on a 12- to 18-month cycle), spent fuel
shipments from the storage pool at the reactor site to a repository (would only occur after a repository is
recommended, approved, and licensed pursuant to the NWPA, and the particular fuel is accepted by the
repository), and spent fuel shipments to other nuclear power plants with available storage space (an infrequent
occurrence usually limited to plants owned by the same utility).

Waste packaging protects workers and the public from exposure during radioactive material transport.
Operation restrictions on transport vehicles, ambient radiation monitoring, imposition of licensing standards
(which ensure proper waste certification by testing and analysis of packages), waste solidification, and training
of emergency personnel are also used.

A typical PWR creates approximately 44 shipments of LLW per year, while an average BWR makes 104
shipments per year. The majority of the LLW is shipped to disposal facilities by flatbed truck. These shipments
are typically packaged in 208-1 drums or other Type A containers. These containers must maintain sufficient
shielding to limit radiation exposure to handling personnel and do not allow for release of radioactive material
under normal transportation conditions. '

Fresh MOX fuel is substantially more radioactive than fresh LEU fuel and would be shipped in Type B packages

designed and certified for the shipment of unirradiated MOX fuel. One such package is Model No. MO-1
(Certificate No. 9069). Because the quantity of Pu in the fuel is greater than 6 kg (13.2 Ibs), the unirradiated
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MOX fuel package would be transported within an SST. A variant for this alternative is to use an existing
European MOX fuel fabrication facility on a short-term basis. Pu feed material for the European facility would
be transported across the global commons to the fabrication site. Similarly, the finished MOX fuel would be
transported back to the United States across the global commons. An analysis of the transportation risks
associated with this variant are presented in Appendix G.

After discharge from the reactor, spent fuel is placed in the spent fuel storage pool and allowed to cool until it can
be sent to permanent disposal. Because of the limited size of spent fuel pools, some utilities have resorted to
shipment of spent fuel between different reactors (usually within the same utility). For shipment, spent fuel is
placed in Type B packages (called casks), and shipped by either truck or rail. Spent fuel shipping casks are very
robust, and are designed to retain the highly radioactive contents under both normal and accident conditions.

A number of truck and rail casks are available for shipment of LEU spent fuel. Shipment of MOX spent fuel
may require that each cask design be re-evaluated, and the NRC certificate may need to be amended to address
the MOX spent fuel characteristics. Among the many casks designed for spent fuel, truck casks in the 23-t
(25-tons) to 36-t (40-tons) range, such as (1) NAC-LWT (for one PWR or two BWR assemblies), (2) GA-4 (for
four PWR assemblies), and (3) the GA-9 (for nine BWR assemblies), could be utilized. '

2453 Partially Completed Light Water Reactor Alternative

Under this alternative, commercial domestic LWRs on which construction has been halted would be completed
and operated for disposition. The completed reactors would use MOX fuel in lieu of conventional LEU fuel.
The characteristics of these units would essentially be the same as those of contemporary operating commercial
LWRs discussed in Section 2.4.5.2. There are seven partially completed commercial LWRs located at four sites
in the continental United States. The Bellefonte Nuclear Plant has been selected for study as a representative
site for this alternative. As was stated for the Existing LWR Alternative, before the surplus Pu can be used as
reactor fuel, a conversion process would be required to transform the Pu, in its various forms, into a usable form.
Pit disassembly/conversion, Pu conversion, and MOX fuel fabrication facilities would be required to process
the Pu into MOX fuel. All requirements shown in this section are in addition to those previously described for
the pit disassembly/conversion, Pu conversion, and MOX fuel fabrication facilities. Since the reactors that
would use the MOX fuel are in addition to existing commercial reactors, these partially completed reactors
would create an additional amount of spent fuel to be added to the existing disposal requirements for
uranium-based fuels.

In accordance with the Preferred Alternative for surplus Pu disposition, two partially completed LWRs could be
selected. This would occur only after negotiations between DOE and interested parties, and through a
competitive procurement process. Further tiered NEPA review will be conducted to examine locations should
this option of the Preferred Alternative be selected at the ROD.

Facility Description. The partially completed LWRs contain the same four major components described in
Section 2.4.5.2: the reactor building, the turbine building, auxiliary buildings, and cooling towers or ponds. A
representative partially completed reactor site layout is depicted in Figure 2.4.5.3-1.

Facility Operations. Partially completed reactor facility operations would be generally the same as those
described in Section 2.4.5.2. In this alternative, two partially completed reactors would be operated with an
average MOX throughput of 68 t/yr (75 tons/yr) heavy metal.

Construction. Construction of two partially completed reactors would have to be completed to satisfy
requirements under this alternative. Appendix C contains resources and personnel requirements necessary to
complete construction of the typical pair of reactors. The construction of the partially completed LWR facility
would require 7 years and have a peak annual employment of approximately 2,300 construction workers.
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Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The remaining nonhazardous wastes
generated during construction would be disposed of as part of the construction project by the contractor.
Uncontaminated wastewater could be used for soil compaction and dust control, and excavated soil would be
used for grading and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial
contractor for recycling. Hazardous wastes generated during construction would consist of materials such as
waste adhesives, oils, cleaning fluids, solvents, and coatings. Hazardous waste would be packaged in
DOT-approved containers and shipped offsite to commercial RCRA-permitted treatment, storage, and disposal
facilities. No radioactive waste would be generated during construction. Waste management requirements for
operation are the same as those discussed in Section 2.4.5.2. Appendix F shows reactor average annual
emissions during the peak construction year, respectively.

Transportation. Transportation requirements for the partially completed LWRs are the same as those discussed
in Section 2.4.5.2.

2.4.5.4 Evolutionary Light Water Reactor Alternative

Evolutionary LWRs would be designed for the purposes of surplus Pu disposition and simultaneous production
of electric power. As for the Existing LWR and Partially Completed LWR Alternatives, before the surplus Pu
can be used as reactor fuel, a conversion process is required to transform the Pu, in its various forms, into a
usable form. Pit disassembly/conversion, Pu conversion, and MOX fuel fabrication facilities would be required
to convert the Pu into MOX fuel. Each fuel assembly loaded into a reactor would reside in the reactor between
4 and 5.4 years, during which time the reactor would be at power 75 percent of the time. After discharge from
the reactor, the spent fuel assemblies would be stored at the reactor site for up to 10 years before further
disposition. All requirements in this section are in addition to those previously described for the pit disassembly/
conversion, Pu conversion, and MOX fuel fabrication facilities. Since the MOX-burning evolutionary reactors
would be in addition to existing commercial reactors, these evolutionary reactors would create an additional
amount of spent fuel to be added to the existing disposal requirement for uranium-based fuels.

Facility Description. Two evolutionary LWR design approaches, based on rated power (large and small reactor,
designated large evolutionary LWR and small evolutionary LWR in the following discussion), are under
consideration. There are three large evolutionary LWR designs: an approximately 1,400-MWe PWR, an
approximately 1,250-MWe PWR, and an approximately 1,300-MWe BWR. A small, evolutionary LWR,
approximately 600-MWe PWR, is also under consideration. For any design, an evolutionary LWR facility
would consist of the following major components: the reactor, interim spent fuel storage, power conversion
facility, and waste treatment facility. The planned Pu disposition campaign would require a minimum of two
large evolutionary LWRs or four small evolutionary LWRs. The total disturbed land area for the evolutionary
LWR operating facility would be approximately 138 ha (340 acres). In addition, a 1.6-km (1-mi) wide buffer
zone around the facility may be required, depending on NRC licensing requirements. Figure 2.4.5.4-1 depicts
a typical evolutionary LWR facility site plan. The major components of an evolutionary LWR facility are
described below.

Reactor. The individual reactors would be an improved version of existing commercial electric power
generating reactors using ordinary (light) water as both the moderator and coolant. The core, contained within
a steel pressure vessel, would be composed of bundles of fuel rods. The fuel rods would consist of MOX fuel.
The evolutionary LWR facility fuel cycle is depicted in Figure 2.4.5.4-2.

The cooling system selected, wet or dry, would depend on site characteristics. Both wet and dry cooling systems
would use water as the heat exchange medium. Wet systems would use water towers and the evaporation process
to carry off heat. Dry systems, designed for cold or high-humidity climates, would use water in closed
nonevaporative cooling towers to remove heat by conduction to the atmosphere through heat exchangers. In
moderate climates, fans would be added to the dry cooling towers to move air over the vanes of the heat
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exchangers. There would be some water loss through evaporation in a dry system, but significantly less than
with a wet tower. Dry cooling towers would be used for the reactors at all dry sites. The use of wet cooling
towers would be an option only for the power conversion facility and only when the facility would be located
at a wet site.

Interim Spent Fuel Storage Facility. Spent fuel would be stored onsite in an underwater spent fuel storage pool.

Power Conversion Facility. This facility would contain a turbine generator, electrical equipment, control
equipment, auxiliary systems, plant support systems, and other equipment.

Waste Treatment Facility. This facility would receive all solid, liquid, and gaseous radioactive waste for storage,
treatment, and packaging for either release or disposal at an appropriate permanent waste disposal facility.

Facility Operations. As a minimum, two large reactors or four small reactors would be operated to achieve 3.5 t
to 4.1 t/yr (3.6 to 4.5 tons/yr) throughput for the disposition of surplus Pu and the simultaneous production of
electric power.

Construction. The construction of the evolutionary LWR would require 6 years and have a peak annual
employment of 3,500 construction workers. Additional land area required for construction is projected to be
approximately 146 ha (360 acres). This provides for construction material laydown, warehousing, and
temporary parking. Appendix C contains resources and personnel requirements required for the construction
phase.

Waste Management. The solid and liquid nonhazardous wastes generated during construction would include
concrete and steel construction waste materials and sanitary wastewater. The remaining nonhazardous wastes
generated during construction could be disposed of as part of the construction project by the contractor.

Fuel Assembly

¢ Fuel Rod Receipt . New Fuel Storage Reactor
Fuel and Storage Finished .
Fuel Rod Rods « Assembly Skeleton Assemblies * Finished Assembly * Irradiation
Fabricaton [——— P Welding ——— Receipt . Electncnt_y
* Rod and Skeleton ¢ Spare Core Storage Generation
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Inspection, Storage,
and Packaging
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Figure 2.4.5.4-2. Representative Evolutionary Light Wate;- Reactor Fuel Cycle.
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Uncontaminated wastewater would be used for soil compaction and dust control, and excavated soil would be
used for grading and site preparation. Wood, paper, and metal wastes would be shipped offsite to a commercial
contractor for recycling. Hazardous wastes generated during construction would consist of materials such as
waste adhesives, oils, cleaning fluids, solvents, and coatings. Hazardous waste would be packaged in
DOT-approved containers and shipped offsite to commercial RCRA-permitted treatment, storage, and disposal
facilities. No radioactive waste would be generated during construction.

The evolutionary reactor design considers and incorporates waste minimization and pollution prevention.
Segregation of activities that generate radioactive and hazardous wastes would be employed, where possible, to
avoid the generation of mixed wastes. Where applicable, treatment to separate radioactive and nonradioactive
components would be performed to reduce the volume of mixed wastes and provide for cost-effective disposal
or recycling. To facilitate waste minimization where possible, nonhazardous materials would be substituted for
those materials that contribute to the generation of hazardous or mixed waste. Production processes would be
configured with high priority given to minimization of waste production. Where possible, material from the
waste streams would be treated to facilitate disposal as nonhazardous wastes. [Text deleted.]

Solid and liquid waste streams would be routed to the waste management system. Solid waste would be
characterized and segregated into low-level, mixed, and hazardous wastes, then treated to forms suitable for
disposal or storage within the facility. Liquid waste would be treated onsite to reduce hazardous/toxic and
radioactive elements before discharge or transport. All fire sprinkler water discharged in process areas would be
contained and treated as process wastewater. '

Spent Nuclear Fuel. Fuel elements containing spent fuel would be stored for up to 3 years in water-cooled
storage basins and up to 7 additional years in dry storage. The spent fuel pool would be equipped with an
underwater canister loading system. Twelve spent fuel assemblies would be placed in fixed positions in a
borated aluminum or stainless-steel basket for criticality safety. The basket would be contained in a canister
whose lids are seal-welded in place. After the 3-year cooling period, the canisters would be drained, vacuum
dried, and backfilled with helium through lid penetrations in preparation for dry storage. The canisters would be
transferred in a cask to the interim spent fuel storage facility. At the storage facility, the canisters would be
transferred into the final storage cask, which would be made of precast concrete and would hold one canister
each. Casks would be placed on a concrete basemat. Periodic visual inspections of the canisters and the cask
vents would be required. Periodic testing for helium leaks might also be required. Although the spent nuclear
fuel is assumed to be stored at the reactor site for 3 to 10 years before further disposition, the facility design
would have sufficient capacity to store the spent nuclear fuel for the life of the facility.

Transuranic Waste. The evolutionary LWRs would not generate any TRU waste.

Low-Level Waste. LLW would be generated by the operation of the reactor and support facilities. Process
effluents would be temporarily stored in storage tanks before conversion into solid LLW that is suitable for
disposal. The liquid effluent, after treatment, would be discharged through a permitted NPDES outfall. The bulk
of the solid LLW would be generated in the reactor. Solid LLW would consist of contaminated equipment
pieces, plastic sheeting, and protective clothing. This solid LLW would be compacted if appropriate and then
disposed in a permitted onsite/offsite disposal facility. ;
Mixed Low-Level Waste. No liquid mixed LLW would be generated from operating the evolutionary LWR. Solid
mixed LLW may originate from wipes laden with contaminated oils and hydraulic fluids. Mixed LLW would be
stored in an onsite RCRA-permitted storage facility until treatment.

Hazardous Waste. Liquid hazardous waste would be generated from cleaning solvents, cutting oils, vacuum
pump oils, film processing fluids, hydraulic fluids from mechanical equipment, antifreeze solutions, and paint.
The cleaning solvent selected would be from a list of non-halogenated solvents. Liquid hazardous waste would
be collected in DOT-approved containers and sent to an onsite hazardous waste accumulation area. The
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hazardous waste accumulation area would provide a 90-day staging capacity prior to shipment to an offsite
commercial RCRA-permitted treatment, storage, and disposal facility. Solid hazardous waste would be
generated from nonradioactive materials such as wipes contaminated with oils, lubricants, and cleaning solvents
that are used for equipment outside the main processing units. After compaction, if appropriate, the solid
hazardous waste would be packaged in DOT-approved containers and sent to a hazardous waste accumulation
area for staging before shipment to an offsite commercial RCRA-permitted treatment, storage, and disposal
facility.

Nonhazardous (Sanitary) Waste. Sewage wastewater would be treated in the sanitary wastewater treatment
plant. Sewage wastewater would be kept separate from all industrial and process wastewaters and normally
would contain no radioactive wastes from the reactor. The sewage wastewater would be routinely monitored for
radioactive contaminants. The sludge would be disposed of in a permitted landfill. The treated effluent would
be discharged through a permitted NPDES outfall (wet site) or recycled for cooling water makeup and other
services (dry site). The treated effluent from the process wastewater treatment would be discharged to the river
through an NPDES outfall. Other nonrecyclable, nonhazardous, solid sanitary, and industrial wastes would be
compacted and disposed of in a permitted landfill.

Nonhazardous (Other) Waste. The evolutionary reactor design includes stormwater retention facilities with the
necessary NPDES monitoring equipment. Rainfall within the LA and PA would be collected separately and
routed to the stormwater collection ponds and then sampled and analyzed before discharge. If the runoff were
contaminated, it would be treated in the radioactive waste treatment system. Runoff from the PPA may be
discharged directly through an NPDES outfall into the natural drainage channels. Cooling tower blowdown
would be treated and discharged to the outfail (wet site) or recycled for reuse (dry site). The treated effluent from
the utility wastewater treatment would be discharged to the river through an NPDES outfall (wet site) or a
natural drainage channel (dry site). All sludges would be disposed of in a permitted landfill.

Transportation. Transportation requirements for the evolutionary LWRs are the same as those discussed in

- Section 2.4.5.2.

2.45.5 Canadian Deuterium Uranium Reactor Alternative

Ontario Hydro operates 20 CANDU reactor units capable of using MOX fuel at five nuclear generating stations
in the Province of Ontario. In addition, there is one CANDU reactor in the Province of Quebec and another
CANDU reactor in New Brunswick. Under this alternative, surplus Pu would be removed from storage,
processed through the pit disassembly/conversion or Pu conversion facility, packaged, transported to the MOX
fuel fabrication facility, and converted into MOX fuel. The MOX fuel would be transported to and used in one
or more CANDU reactors. The use of Canadian reactors would be subject to the approval, policies, and
regulations of the Canadian Federal and Provincial governments.

Ontario Hydro Nuclear Bruce-A Generating Station has been identified as a reference facility by the
Government of Canada and is used as a representative site for evaluation of the CANDU Reactor Alternative
and the CANFLEX fuel bundle. The Ontario Hydro Nuclear Bruce-A Generating Station, containing four
769-MWe generating stations along with its four-unit sister station, Bruce-B, is located on Lake Huron about
300 km (186 mi) northeast of Detroit, Michigan.

Facility Description. The major components of a CANDU reactor are described below.

Reactor. An individual CANDU reactor has a horizontal, cylindrical, heavy-water filled, calandria tank
containing 480 high-pressure fuel channel assemblies (also referred to as tubes) and reactivity control units.
Heavy water, deuterium oxide (deuterium is a form of hydrogen with a neutron in its nucleus in addition to the
proton of the hydrogen nucleus), is the neutron moderator and reflector. This entire assembly is contained in a
light water-filled shield tank to form an integral structure that provides operational and shutdown shielding.
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Power Conversion Facility. The turbine hall contains turbo-generators, electrical equipment, control equipment,
auxiliary systems, plant support systems, and other equipment.

Vacuum Building. This facility is the focal point of the Negative Pressure Containment System.
Auxiliary Services Building. This facility houses supporting services for the Nuclear Generating Station.

Waste Treatment Facility. This facility would receive all spent fuel, solid, liquid, and gaseous radioactive waste
for storage, treatment, and packaging for either release or disposal at an appropriate permanent waste disposal

facility.

Facility Operations. The CANDU reactor MOX fuel cycle for CANDU fuel bundles in two CANDU reactors
at the representative generating station would dispose of approximately 2.9 t/yr (3 tons/yr) of Pu based on a
MOX throughput of 136 t/yr (150 tons/yr) heavy metal. Using the CANFLEX fuel design, four reactors would
dispose of 5 t/yr Pu (5.5 tons/yr) based on a MOX throughput of 150 t/yr (165 tons/yr) heavy metal. The fuel
cycle is depicted in Figure 2.4.5.5-1.
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Figure 2.4.5.5-1. Canadian Deuterium Uranium Reactor Mixed Oxide Fuel Cycle.

Construction. The use of MOX fuel in the existing CANDU reactors may require a small addition to reactor
site fuel receiving and storage buildings to properly secure the MOX fuel prior to its use. No significant
additional land would be required for this construction.

Waste Management. Externally, MOX fuel and natural uranium fuel bundles are identical. The only difference,
beside their fuel content, is the higher external radiation level of the MOX fuel bundle. The difference would
not result in any increase in the quantity or hazard level of waste produced, processes employed, or facilities
required for interim waste storage or disposal.

The Bruce Nuclear Generating Station has facilities for the storage of low-, medium-, and high-level radioactive
MOX wastes. Spent MOX fuel bundles would be stored in CANDU wet storage spent fuel modules, equivalent
to LWR spent fuel storage racks. Spent MOX fuel decay heat generation and fission product concentration
would be similar to current CANDU fuel. The spent fuel resulting from using MOX fuel in the CANDU reactors
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would be the responsibility of Ontario Hydro and will be stored and disposed of in accordance with procedures
established by the Canadian Atomic Energy Control Board.

Transportation. DOE would coordinate the transport of MOX fuel with the Canadian Federal and Provincial
Governments. Transportation would be by commercial truck with appropriate security protection, or by SST, in
accordance with applicable Federal regulation (49 CFR) and trucking industry practice to ensure safe, secure
transport. Fresh MOX fuel bundles would be packaged in a standard stainless steel 208-1 (55-gal) container. The
packaging would be capable of holding seven CANDU MOX fuel bundles and would have to be certified as
Type B packaging and approved for use within both Canada and the United States. The packaging would have
to undergo certification by DOE, NRC, and DOT, as well as the Canadian Atomic Energy Control Board and
Canadian Ministry of Transport. Although a packaging system has been approved in the United States for
shipments of Category 1 materials, it has not yet been approved for the transport of CANDU MOX fuel bundles
to Canada.

Based on the annual fuel requirement of 9,052 bundles (ORNL 1995a:26), approximately 54 truckloads per year

would be required (slightly more than 1 per week). A brief technical description of MOX fuel use in a CANDU
reactor is included in Appendix I.
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25 COMPARISON OF ALTERNATIVES

The environmental impacts of the storage and disposition alternatives, including the Preferred Alternative, are
compared in this section. The emphasis is on those environmental resources and issues that discriminate
between the alternatives and are of interest to the public. At the end of this section, Table 2.5-1 provides a
summary of environmental impacts for the Preferred Alternative for storage; Table 2.5-2 provides a comparison
of environmental impacts for the No Action and long-term storage alternatives; and Table 2.5-3 provides a
comparison of environmental impacts for disposition alternatives (including the Preferred Alternative).

25.1 LONG-TERM STORAGE ALTERNATIVES

Tables 2.5.1-1 through 2.5.1-6 present a comparison of the key environmental impacts for the long-term storage
alternatives and the Preferred Alternative for storage. As discussed in Section 1.6, the Preferred Alternative for
storage is a combination of No Action and Upgrade Alternatives for the various DOE sites, and phaseout of Pu
storage at RFETS.

For all of the storage sites, the No Action Alternative is used as a baseline from which incremental impacts of
the storage alternatives are compared. The phaseout associated with these storage alternatives could reduce
human health and waste generation impacts and increase the number of lost jobs at some sites.

Site Infrastructure. For the Upgrade Alternative, all requirements would be within existing site capacities for
all sites except for coal at ORR and SRS. Under the Preferred Alternative, coal consumption at ORR and SRS
would exceed site storage capacities by less than 1 percent; all other requirements would be within existing site
capacities. In those cases where site capacity for fuel storage does not adequately support increased
requirements, more frequent deliveries would be scheduled. Increases in resource requirements would be within
the following ranges over No Action: electrical energy, 0 to 104 percent (maximum for Pantex); peak electric
load, 0 to 90 percent (maximum for Pantex); oil, O to 13 percent (maximum for INEL for the Upgrade
Alternative); natural gas, 0 to 71 percent (maximum for Pantex); and coal, O to 1 percent (maximum for ORR).

For the Consolidation Alterative, all requirements would be within existing site capacities at all sites except for
the following: electrical energy (12 percent over existing capacity), oil (1 percent over existing capacity), and
natural gas (no existing capacity) at NTS; coal at INEL (97 percent over existing capacity); and oil (1 percent
over existing capacity) and coal (2 percent over existing capacity) at SRS. In these cases where site capacity for
fuel storage does not adequately support increased requirements, more frequent deliveries would be scheduled.
Increases in resource requirements would be within the following ranges over No Action: electrical energy,
8to 104 percent' (maximum for Pantex); peak electric load, 9 to 90 percent (maximum for Pantex); oil, 1 to 5
percent (maximum for Pantex); natural gas, O percent (no existing capacity at NTS); and coal, O to 97 percent
(maximum for INEL). All infrastructure requirements could be met by increasing procurement or, in the case of
NTS, by using a different energy source.

For the Collocation Alternative, all requirements would be within existing site capacities at all sites except for
the following: electrical energy (21 percent over existing capacity), oil (1 percent over existing capacity), and
natural gas (no existing capacity) at NTS; coal at INEL (124 percent over existing capacity); oil (3 percent over
existing capacity), and coal (35 percent over existing capacity) at ORR; and oil (1 percent over existing
capacity) and coal (3 percent over existing capacity) at SRS. In these cases where site capacity for fuel storage
does not adequately support increased requirements, more frequent deliveries would be scheduled. Increases in
resource requirements would be within the following ranges over No Action: electrical energy, 8 to 126 percent
(maximum for Pantex); peak electric load, 9 to 100 percent (maximum for Pantex); oil, 1 to 14 percent
(maximum for ORR); natural gas, O percent (no existing capacity at NTS); and coal, 0 to 124 percent (maximum
for INEL). :
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Soil, Cultural, and Paleontological. Ground disturbance during construction activities would potentially affect
soil; cultural resources (including historic, prehistoric, and Native American); and paleontological resources.
The Upgrade Alternatives and the Preferred Alternative would have fewer impacts because they use existing
facilities or involve only small areas of ground disturbance. The Consolidation and Collocation Alternatives
would have more impacts because they involve more ground disturbance due to the construction of new
facilities.

Land Use and Visual Resources. For land use, the larger facilities associated with Consolidation and
Collocation Alternatives would use more land (56 to 87 ha [138 to 215 acres]) than the facilities associated with
Upgrade and Preferred Alternatives (0 to 0.1 ha [0 to 0.25 acres]). The Collocation Alternative at ORR would
change the current Visual Resource Management (VRM) Class 4 designation of the Bear Creek Road/Route 95
intersection to Class 5. Visual resources at the other DOE sites would not be affected by the storage alternatives
because the facilities would be located near other similar structures.

Air Quality and Noise. Since the Collocation and Consolidation Alternatives would result in more air emission
sources (exhaust from delivery trucks, generators, and boilers), slightly greater air quality impacts would occur
than with the Upgrade and Preferred Alternatives. The more extensive ground disturbance during construction
associated with the Consolidation and Collocation Alternatives would also result in higher levels) of particulate
matter less than or equal to 10 microns (PM,,) and Total Suspended Particulates (TSP) than for the Upgrade
and Preferred Alternatives. Potential air emissions for all of the alternatives would be within applicable Federal,
State, and local air quality standards and guidelines. Minimal noise impacts are expected from the storage
alternatives because of the remote location of the facilities that would be modified or constructed.

Socioeconomics. Beneficial impacts to regional employment would be expected from all storage alternatives at
all storage sites (Table 2.5.1-1) except for the site (or sites depending on the alternative) where storage would
be phased out. Collocation would generate the largest employment, followed by the Consolidation, Upgrade,
and Preferred Altematives. However, the phaseout at RFETS associated with the Preferred Alternative would
result in the loss of approximately 2,200 direct jobs. Due to the small number of the new jobs created by the
alternatives relative to the size of the regional economies at all of the DOE sites, community services would not
be affected by the long-term storage alternatives. Short-term local transportation impacts may result at all sites
from the construction of the facilities associated with the storage alternatives. The larger construction projects
(Collocation and Consolidation Alternatives) would have a greater potential to cause short-term congestion on
local roads than the smaller construction projects (the Upgrade and Preferred Alternatives).

Water Resources. The water resource impacts for the Consolidation and Collocation Alternatives are greater
than for the Upgrade and Preferred Alternatives, both in water requirements and wastewater discharges.
Wastewater discharge is dependent on the number of employees, which is greatest for the Consolidation and
Collocation Alternatives due to the larger facilities. As shown in Table 2.5.1-2, water resource requirements are
the greatest for the Collocation Alternative at all DOE sites because collocation includes the maximum amount
of Pu and HEU in the PEIS. Water resource requirements for all the alternatives would impact groundwater
availability at Pantex because the additional groundwater withdrawal would contribute to the existing overall
decline in water levels of the Ogallala Aquifer. However, there should be minimal impacts to regional
groundwater levels from this additional withdrawal. At all other sites, water requirements would have minimal
impact on water resources because of the abundance of surface water or groundwater.

Biological Resources. The Preferred Alternative would have no incremental biological resource impacts at
INEL and Hanford, and minimal impacts at Pantex and potentially at SRS because of ground disturbance for
upgrades. The Consolidation and Collocation Alternatives would have the potential to impact biological
resources at all DOE sites because they would involve ground disturbance. At Pantex, previously disturbed land
would be used for consolidation and collocation facilities. Threatened and endangered species at NTS and SRS
may be affected by the storage alternatives at these sites.
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Table 2.5.1-1. Maximum Incremental Direct Employment Over No Action Generated During Operation at
Each Candidate Site

Total Site
Employment in Preferred
Site 2005 Upgrade Consolidation Collocation Alternative

Hanford 14,586 2522 443 572 0
NTS 3,800 NA 527° 641° 0
INEL 6,911 116* 432 561 0
Pantex 3,559 90° 5094 601 90°
ORR 18,010 111 f 5668 111
SRS 16,562 30h 485 614 3oh

2 Upgrade with RFETS and LANL materials.
b Modify P-Tunnel.

¢ Upgrade with RFETS and LANL materials. Actual number of employees during operation could be higher.

4 Construct new and modify existing storage facilities.
¢ Upgrade with pits from RFETS.

f Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.

& Construct new Pu and HEU facilities.

® Workers would be supplied from existing site workforce.
i Upgrade with non-pit materials from RFETS.

Note: NA=not applicable.

Table 2.5.1-2. Maximum Annual Net Incremental Water Usage Over No Action During Operation at Each

Candidate Site
No Action Preferred
in 2005 Upgrade Consolidation Collocation Alternative
Site (million Vyr) (million Vyr) (million Vyr) (million Vyr) (million Vyr)
Hanford 195 8.92 110 150 0
NTS 2,400 NA 130 190° 0
INEL 7,570 228 66 87 0
Pantex 249 1102 110° 130 27.5¢
ORR 14,760 0.24 ¢ 360f 0.24
SRS 13,247 7.12 360 460 5.78

3 Upgrade with RFETS and LANL materials.

® Modify P-Tunnel.

¢ Construct new and modify existing storage facility.
d Upgrade with pits from RFETS.

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.

f Construct new Pu and HEU facilities.
& Upgrade with non-pit materials from RFETS.
Note: MLY=million liters per year; NA=not applicable.

Environmental Justice. All six DOE storage sites have, within an 80-km (50-mi) radius, census tracts with
greater than 25 percent minority or low-income populations. However, the public health and safety analyses
show that air emissions and hazardous chemical and radiological releases from normal operations for all storage
alternatives would be within regulatory limits and that no latent cancer fatalities would result. The public health
and safety analyses also indicate that radiological releases from accidents would not result in adverse human
health or environmental impacts. Potential transportation accidents would be random events along
transportation corridors. Therefore, none of the storage alternatives would have disproportionately high or

adverse impacts on minority or low-income populations.
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Waste Management. All of the storage alternatives would impact existing waste management practices at the
DOE sites by increasing the amount of waste that must be treated, stored, and disposed. Depending on decisions
in the waste-type-specific RODs for the Waste Management PEIS, wastes would be treated and disposed of
onsite or at regionalized or centralized DOE sites. Generally, the Consolidation and Collocation Alternatives
would generate more wastes than the Upgrade and Preferred Alternatives. Tables 2.5.1-3 through 2.5.1-5 show
the maximum incremental waste generation rates for solid low-level, solid TRU, and solid hazardous wastes at

the six candidate sites.

Table 2.5.1-3. Maximum Annual Net Iﬁcremental Volume of Solid Low-Level Waste Over No Action
Generated During Operation at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative

Site (m*) (m?) (m*) (m*) (m*)
Hanford 3,390 892 1,260 1,300 0
NTS 15,000 NA 1,260 1,300 0
INEL 7,200 5002 1,260 1,300 0
Pantex 32 1,2602 1,260 1,300 138°
ORR 7,320 3 c 1,3004 3
SRS 16,400 0 1,220° 1,260° 0

3 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
4 Construct new Pu and HEU facilities.

¢ Net waste from new facility and from phaseout of existing facility.

Note: NA=not applicable.

Table 2.5.1-4. Maximum Annual Net Incremental Volume of Solid Transuranic Waste Over No Action
Generated During Operation at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative

Site (m*) (m*) (m?) (m*) (m*)
Hanford 271 212 . 10 10 0
NTS 0 NA 10 10 0
INEL 35 28 10 10 0

Pantex 0 10 10 10 0.8°
ORR 119 0 c 10¢ 0
SRS 338 0 2° 2° 0

3 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

¢ Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
4 Construct new Pu and HEU facilities.

¢ Net waste from new facility and from phaseout of existing facility.

Note: NA=not applicable.
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Table 2.5.1-5. Maximum Annual Net Incremental Volume of Solid Hazardous Waste Over No Action
Generated During Operation at Each Candidate Site

Waste Generated Preferred
in 2005 Upgrade Consolidation Collocation Alternative
Site (m®) (m®) (m®) (m*) (m®)
Hanford 560 4 2 2 0
NTS 212 NA 2 2 0
INEL 1,200 1 2 2 0
Pantex 31 28 2 2 1.5%
ORR 26 0.8¢ d 2¢ 0.8
SRS 15,100 0.8 2 2 0.6f

8 Upgrade with RFETS and LANL materials.

b Upgrade with pits from RFETS.

€ Total of mixed LLW and hazardous waste because hazardous waste is included in mixed LLW.

4 Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
¢ Construct new Pu and HEU facilities.

f Upgrade with non-pit materials from RFETS.

Note: NA=not applicable.

Public and Occupational Health and Safety. Table 2.5.1-6 shows the differences between the long-term
storage alternatives for radiological exposures to the public. The maximum potential latent cancer fatalities over
No Action for the maximally exposed individual (MEI) over 50 years from normal operations ranges from
4.5x10°!3 for the Upgrade and Preferred Alternatives at Pantex to 1.1x10™ for the Collocation Upgrade
Alternative at ORR. This means that the chance of a latent cancer fatality occurring ranges from about 1 in 1
billion to 5 in 10 trillion. The risk varies because of site parameters including the distance from the facility to
the MEI (small sites vs. large sites); local meteorological conditions (windspeed, direction, and stability); and
the type of material being stored (metals and oxides vs. residues).

Table 2.5.1-6. Maximum Latent Cancer Fatalities Over No Action for Maximally Exposed Individual for 50
Years From Normal Operation at Each Candidate Site '

No Action Preferred
Site in 2005 Upgrade Consolidation Collocation Alternative

Hanford 1.0x10°° 4.5x10! 6.2x10°1" 6.2x10™! 0
NTS 1.0x107 NA 1.4x10°10 1.4x10°10 0
INEL 4.4x1077 1.3x10°!! 4.0x10°1! 4.0x10'! 0
Pantex 1.5x10°? 4.5x1013 2.4x10°10 2.4x10°10 4.5x10°13
ORR 3.5x10°8 5.5x10°13 a 1.1x10° 5.5x10°13
SRS 2.0x1073 2.1x10°10 3.5x10°10 3.5x10°1¢ 2.1x10°10

8 Since HEU is currently stored at ORR, the Consolidation and Collocation Alternatives would be the same.
Note: NA=not applicable.

Potential accidents were postulated for each of the long-term storage alternatives. The risk of cancer fatalities
to the population located within 80 km (50 mi) of the accident release point for the accident scenario evaluated
with the highest risk (PCV penetration by corrosion) for the Upgrade Alternative would be: 4.3x10" at Hanford;
1.6x10°3 at INEL; 8.8x10™* at Pantex (Preferred Alternative); 3.0x10 at ORR (Preferred Alternative); and
4.6x10" at SRS. For both the Consolidation and Collocation Alternatives, the highest risk to the population
located within 80 km (50 mi) of the accident release point associated with the accident scenarios evaluated (PCV
penetration by corrosion) would be: 4.2x103 at Hanford; 5.1x1 05/9.4x10™ at NTS (P-Tunnel/New Pu and HEU
Facility); 1.2x10°3 at INEL; 1.4x10°3 at Pantex; and 1.7x102 at ORR; and 4.6x10°3 at SRS. Since Pu accidents
dominate the accident spectrum, the risks would be higher for the Consolidation and Collocation Alternatives
then for the Upgrade Alternatives.
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Intersite Transportation. For intersite transportation, the Upgrade and Preferred Alternatives would have
lower potential for fatalities. For the Preferred Alternative, the number of potential fatalities ranges from 0 at
Hanford and INEL (since there is no transport of material) to 0.06 at SRS. The Consolidation and Collocation
Alternatives would have the higher potential for intersite transportation fatalities because they would move the
greatest amount of material between sites. The number of potential fatalities ranges from 0.079 (Consolidated
Storage Alternative at Pantex) to 1.07 (Collocated Storage Alternative at Hanford). Intersite transportation
impacts would primarily result from nonradiological sources, such as fatalities from nonradiological traffic
accidents.

252 DISPOSITION ALTERNATIVES

Table 2.5.2-1 depicts total campaign data for the disposition alternatives including the Preferred Alternative for
disposition. A total of approximately 50 t (55.1 tons) of surplus Pu is assumed to be processed over the life of
the campaign. In preparation for disposition under any alternative, surplus Pu must be processed through either
the pit disassembly/conversion facility or the Pu conversion facility. Approximately 32.5 t (35.8 tons) are
assumed to be processed at the pit disassembly/conversion facility, and approximately 17.5 t (19.3 tons) at the
Pu conversion facility. Since these two facilities produce the input material for the other disposition facilities,
actions at these two facilities would be the first to occur for the campaign. The operating period for these two
facilities for each disposition alternative, including the Preferred Alternative, is 10 years.

Table 2.5.2~1. Total Campaign Data (Approximate) for Disposition Alternatives and the Preferred

Alternative
Disposition Alternatives Preferred Alternative
Years In Years In
Total Pu Throughput Operation Total Pu Throughput Operation
Action (t) (tlyr) 0] (tyr)
Pit disassembly/ 325 3.25 10 325 3.25 10
conversion '
Pu conversion 17.5 1.75 ' 10 17.5 1.75 10
Direct to borehole 50 5 10 NA NA NA
Immobilized to borehole 50 5 10 NA NA NA
Vitrification 50 5 10 17.58 52 3.5
Ceramic immobilization 50 5 10 17.52 58 3.58
Electrometallurgical 50 5 10 NA NA NA
treatment
MOX fuel fabrication 50 3 17 325 3 11
5 existing LWRs? 50 3 17 32.5 3 11
2 partially completed 50 3 17 NA NA NA
LWRs®
2 large or 4 small 50 3 17 NA NA NA
evolutionary LWRs
CANDU reactors? 50 3.8 13 NA NA NA

2 Either vitrification or ceramic immobilization would be implemented for immobilization of surplus Pu under the Preferred Alternative,
but not both.

® Three to five existing LWRs would be used depending upon the amount of MOX fuel in the reactor core.

€ If the partially completed LWRs were to be completed by other parties, they would be considered existing LWRs and could compete
for the surplus Pu disposition mission under the Preferred Alternative.

d_ The CANDU reactor is retained in the event a multilateral agreement is made among Russia, Canada, and the United States to use
CANDU reactors. '

Note: NA=not applicable.
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The operation of the disposition facilities for a single disposition alternative would require between 10 and 17
years to accomplish the disposition mission. However, the Preferred Alternative may result in fewer years of
operation for the disposition facilities, since the 50 t (55.1 tons) of surplus Pu would be dispositioned under two
different technologies. For purposes of analysis, it is assumed that approximately 17.5 t (19.3 tons) of surplus
Pu would be immobilized through vitrification or ceramic immobilization, and approximately 32.5 t (35.8 tons)
would be converted to MOX fuel for use in reactors,?! under the Preferred Alternative. The number of years in
operation for each disposition technology may be less than that required to process the full 50 t (55.1 tons) with
any single disposition alternative.

Actual years of operation and Pu throughput rates for any of the reactor disposition alternatives would not
exceed 17 years and 3.8 t/yr (4.2 tons/yr), respectively, but could be less depending upon the final reactor core
design. Variables such as the amount of MOX fuel included in each core have not yet been determined and
would affect the years required to complete the mission using the reactor alternatives. Conservative estimates
for throughput and years in operation are presented for comparing the Reactor Alternatives with the Preferred
Alternative.

Table 2.5.2-2 presents a comparison of the total campaign impacts from the disposition of 50 t (55.1 tons) of
surplus Pu for key environmental resources for the individual disposition alternatives and the Preferred
Alternative. Since the ceramic immobilization facility generally has greater impacts than the vitrification
facility, it was used in the calculation of the total campaign impacts for the Preferred Alternative. A comparison
of impacts is not included for community services, environmental justice, and noise since the impacts are highly
site-specific.

Biological, Geology and Soil, Land Use, and Cultural and Paleontological Resources. Ground disturbance
during construction activities would potentially impact soil; biological; cultural resources (including historic,
prehistoric, and Native American); and paleontological resources for all of the disposition alternatives. The
immobilization alternatives would disturb the least amount of land while the Evolutionary LWR Alternative
would disturb the most land area because it would require the most new construction. However, when
considering operational land area, the two Deep Borehole Alternatives would require the most land because of
the 1.6-km (1-mi) radius buffer zone. Depending upon location, all of the alternatives could result in visual
resource impacts by changing the visual resource management classification of an area. The Deep Borehole
Alternatives would impact geologic resources because the borehole operations would render the site perpetually
unusable.

Site Infrastructure and Water Resources. The evolutionary LWR would require the largest electrical load
during operations. The Evolutionary LWR and the Partially Completed LWR Alternatives would require the
most additional water for operations. The rest of the alternatives would require nearly the same amount of water,
with the exception of the Electrometallurgical Treatment Alternative, which would require the least amount of

water.

Air Quality and Socioeconomics. Potential construction-related impacts on air quality and local transportation
would be minor for all of the disposition alternatives and the Preferred Alternative. The Evolutionary LWR and
Partially Completed LWR Alternatives would generate the most employment and income among the
alternatives. For local transportation, the Evolutionary LWR would have the greatest potential of reducing the
level of service on local roads during construction and/or operations. Some reduction in level of service would
also be expected for the Vitrification, Ceramic Immobilization, and the Preferred Alternatives.

Public and Occupational Health and Safety. There would be potential for impacts to public and occupational
health and safety from the radiological and hazardous chemical doses during operations of all the disposition

2! The actual amount dispositioned under each disposition technology would depend on subsequent NEPA analysis, costs, test and
demonstration results, international agreements, and the procurement process, among other things.
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Table 2.5.2-2. Comparison of Resource Use and Impacts From the Total Campaign for the Operation of
Disposition Alternatives®

Latent Cancer

Fatalities for
Total MEI from Solid
Number Lifetime Solid TRU Solid Low- Hazardous
of Worker- Accident-Free Waste Level Waste  Waste
Years Water Usage  Operation  Generated Generated Generated

Alternatives (million 1) (m3) (m3) (m3)

Direct to borehole 20,550 3,405 1.2x107 to 3,452 18,500 287
1.2x10°7

Immobilized to borehole 29,550 6,605 1.2x107 to 4,955 18,740 497
1.2x107

Vitrification 24,810 4,251 1.2x10% to 4,440 18,590 307
1.2x1077

Ceramic immobilization 25,730 4,251 1.2x107 to 4,440 18,590 307
1.2x1077

Electrometallurgical 17,960 1,751 1.2x10% to 3,510 19,000 125
treatment 1.3x10°7

5 existing LWRs? 29,030 2,717 1.3x10% 10 8,652 21,051 2,718
2.6x10°¢

2 partially completed LWRs® 47,305 2,352,000 9.8x10°6 1o 8,652 22,955 to 3,636

9.9x10° 42,709

2 evolutionary large LWRs? 53,850 2,062,000 5.8x107 to 8,652 38,051 3,636
8.2x10°3

4 evolutionary small LWRs® 59,630 1,856,000 8.4x107 1o 8,652 39,411 4,554
. 9.6x10

CANDU reactors 25,630 2,717 1.8x10 to 8,652 . 21,051 2,718
1.2x107

Preferred Alternative® 16,140 3,253 9.0x1077 to 7,163 20,182 1,866
' 1.7x10°

2 Data includes all front-end processes (Pu conversion, pit disassembly/conversion, and MOX fuel fabrication) that would be needed
for the individual alternatives. The total campaign impacts were calculated by multiplying the annual impacts times the number of
years of operation, as identified in Table S.8-7.

® The table reflects the use of 5 existing LWRs. Three to five existing LWRs would be used depending upon the amount of MOX fuel
in the reactor core.

¢ The table reflects the use of 2 partially completed LWRs.

4 The table reflects the use of 2 evolutionary large LWRs.

¢ The table reflects the use of 4 evolutionary small LWRs.

f The table refiects impacts from pit disassembly/conversion and MOX fuel fabrication in the United States.

& Ceramic immobilization and five existing LWRs are the assumed technologies for the Preferred Alternative for comparative purposes
only.

alternatives, including the Preferred Alternative; however, the annual radiological doses to onsite workers and
the public would be within regulatory limits for all alternatives. For hazardous chemicals, potential impacts to
the public and onsite workers would not be expected to cause adverse health affects.

A set of potential accidents was postulated for each of the disposition technology alternatives. The risk of
cancer fatalities to the population located within 80 km (50 mi) of the accident release point for the front-end
disposition process campaign would range from 4.5x10716 10 1.7x10™ for pit disassembly/conversion (for the
highest accident risk scenario [fire on loading dock] at the potential disposition sites: 4.6x107 at Hanford;
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1.4x107 at INEL; 1.6x1073 at Pantex; and 5.0x107 at SRS) and from 1.5x107%6 to 1.3x10™ for Pu conversion
(for the highest accident risk scenario [fire on loading dock] at the potential disposition sites: 3.5x107 at
Hanford and 3.2x10 at SRS). Within the borehole category, the risk of cancer fatalities to the population
located within 80 km (50 mi) of the accident release point for direct disposition campaign would range from
8.4x10716 t0 6.3x108. For both the ceramic immobilization front-end process prior to immobilized disposal,
and ultimate disposition in the deep borehole complex, the risks would range from 9.3x10°!8 t0 6.3x10°8 and
9.3x10"1% t0 6.3x10°, respectively for the disposition campaign. The risk of cancer fatalities to the population
located within 80 km (50 mi) of the accident release point for the immobilization category would range from
2.8x10°14 to 1.8x10 for the vitrification alternative and from 7.0x10°!S to 1.9x1077 for the ceramic
immobilization alternative over the disposition campaign (for the highest accident scenario [criticality] at the
potential disposition sites and 30 percent immobilization campaign: 1.7x10 -8 at Hanford and 2.1x10°3 at SRS).
For the immobilization of Pu through electrometallurgical treatment of spent fuels, the projected campaign risk
to the population would be 3.5x10°7 for the accident scenario evaluated with the highest risk (a breach in the
argon cell initiated by a design basis earthquake).

For the reactor alternative, the risk of cancer fatalities to the population located within 80 km (50 mi) of the
accident release point for the MOX fuel fabrication facility would range from 4.6x10°16 to 4.3x10™ for the
campaign (for the highest accident scenario [fire on loading dock] at the potential disposition sites using for
analysis purposes, approximately 70 percent disposition campaign: 5.2x10" at Hanford; 1.6x10" at INEL;
1.8x10° at Pantex; and 5.2x107 at SRS). The risk of cancer fatalities to the population located within 80 km
(50 mi) of the accident release point for the MOX-fueled evolutionary LWR would range from 9.6x10°!! to
6.9x10°%. Under the Preferred Alternative, DOE would pursue the use of MOX-fueled LWRs. The incremental
effects of utilizing MOX fuel in a reactor in place of UO, were derived from a quantitative analysis of severe
accident release scenarios for MOX and UO, using the MACCS computer code and generic population and
meteorology data. The analysis only considers severe accidents where sufficient damage would occur to cause
the release of Pu or uranium. The risks of severe accidents were found to be in the range of plus 8 to minus 7
percent, compared to UO, fuel, depending on the accident release scenario. The incremental risk of cancer
fatalities to a generic population located within 80 km (50 mi) of the severe accident release point would range
from -2.0x10™ to 3.0x10°3 per year.

Waste Management. The reactor alternatives and the Preferred Alternative would be the only alternatives that
would generate spent nuclear fuel. The Partially Completed LWR Alternative would generate the largest
incremental increase in spent nuclear fuel. The Preferred Alternative would generate the lowest incremental
increase of spent nuclear fuel among the reactor alternatives because the combination of disposition
technologies would require less Pu to go through reactors. The reactor alternatives and the Preferred Alternative
would also generate the most solid TRU, solid low-level, and solid hazardous waste among the alternatives.

Intersite Transportation. The Evolutionary LWR and Partially Completed LWR Alternatives would have the
highest potential fatalities over the total campaign because they would require the most material transport. The
Preferred Alternative and Electrometallurgical Treatment Alternative would have the lowest potential fatalities
from transportation. Intersite transportation impacts would primarily be the result of nonradiological impacts
such as fatalities from nonradiological highway accidents.
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Chapter 3
Affected Environment

31 DESCRIPTION OF ENVIRONMENTAL RESOURCES
The affected environment descriptions presented in this chapter provide the context for understanding the
environmental consequences described in Chapter 4. As such, they serve as a baseline from which any
environmental changes that may be brought about by implementation of the proposed action and alternatives
can be identified and evaluated. The DOE sites evaluated include Hanford, NTS, INEL, Pantex, ORR, SRS,
RFETS, and LANL. All eight DOE sites were evaluated under the No Action Alternative, and the first six were
evaluated for long-term storage and disposition alternatives. Six of the DOE sites were evaluated for various
disposition alternatives (for example, evolutionary LWR). The generic sites evaluated include a borehole site, a
commercial MOX fuel fabrication facility, an existing LWR, and a partially completed LWR. The natural and
human resources, as well as the facility-related resources that may be affected by the proposed action, are
grouped into the following interest areas for analysis in this PEIS:

¢ Land resources

« Site infrastructure

 Air quality and noise

» Water resources

* Geology and soils

* Biological resources

* Cultural and paleontological resources

¢ Socioeconomics

* Public and occupational health and safety

* Waste management
In addition, the existing conditions and potential environmental impacts of intersite transportation of materials
and environmental justice associated with the proposed action are described in Sections 4.4 and 4.5,
respectively.
The alternatives defined in Chapter 2 are associated with the long-term storage of weapons-usable fissile

materials and disposition of surplus Pu. In addition to these proposed actions, the No Action Alternative has also
been assessed.
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3.1.1 LAND RESOURCES
Definition of Resources

Land resources comprise all of the terrestrial areas available for economic production, residential or recreational
use, governmental activities (for example, energy research facilities), or for natural resource protection. Primary
concerns would be caused by changes in land use; conflicts with the objectives of applicable land-use plans,
policies, and controls; and the degree of contrast between proposed development and the existing visual
landscape. Potential effects to special status lands (for example, prime farmland, wilderness study area, or Wild
and Scenic River), if any, are highlighted. The use or development of land resources is subject to regulation and
must conform to governmental plans, policies, and controls at Federal, State, and local (regional, county, and
municipal) levels.

Land Use. Land may be characterized by its potential for the location of human activities (land use). Natural
resource attributes and other environmental characteristics could make a site more suitable for some land uses
than for others. Changes in land use may have both beneficial and adverse effects on other resources (biological,
geological, cultural, water, and air).

Visual Resources. Visual resources are natural and human-created features that give a particular landscape its
character and aesthetic quality. Landscape character is determined by the visual elements of form, line, color,
and texture. All four elements are present in every landscape; however, they exert varying degrees of influence.
The stronger the influence exerted by these elements in a landscape, the more interesting the landscape. The
more visual variety that exists with harmony, the more aesthetically pleasing the landscape.

Approach to Defining Environmental Setting

Land Use. The environmental setting for land resources was defined by first delineating the region of influence
(ROI) and then gathering information on land-use patterns and densities pertaining to that area. The land-use
ROI for alternatives to be constructed at current DOE installations includes lands within 3.22 km (2 mi) of the
DOE sites. Land use associated with alternatives for which site-specific locations have not been identified are
described generically, based on existing information about typical locations. Land-use data were obtained from
data input reports; reviews of related environmental documents; information supplied by appropriate Federal,
State, or local governmental agencies; maps; and photographs.

Visual Resources. Visual resource assessments were based on the Bureau of Land Management (BLM) VRM
methodology. Management classes describe the different degrees of modification allowed to the basic elements
of the landscape and are used to assess the visual effect of proposed development. Class designations are derived
from an inventory of scenic quality, sensitivity levels, and distance zones of a particular area. The elements of
scenic quality are landform, vegetation, water, color, adjacent scenery, scarcity, and cultural modification.
Scenic value is determined by variety and harmonious composition of the elements of scenic quality. Sensitivity
levels are determined by user volumes and user attention. Distance zones concemn the relative visibility from
travel routes or observation points. Distance zones include the following categories: foreground, 0.0 to 0.8 km
(0 to 0.5 mi); middleground, 0.8 to 4.8 km (0.5 to 3 mi); background, 4.8 to 8 km (3 to 5 mi); and seldom seen,
8 km (5 mi) to infinity and areas blocked or screened from view. To determine how the visual resources of the
site could be affected, the contrast of proposed development to the existing visual landscape (that is, visual
resource inventory) and the sensitivity of viewpoints is analyzed.

The existing landscape at each analyzed site is assigned a VRM classification ranging from 1 to 5. Class 1 would
apply to pristine areas, including designated wilderness areas and Wild and Scenic Rivers. Class 2 would apply
to areas with very limited land development activity, resulting in contrasts that are seen but do not attract
attention. Class 3 would apply to areas where contrasts caused by development activity are evident, but the
natural landscape still dominates. Class 4 would apply to areas where contrasts caused by human activities
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attract attention and are dominant features of the landscape in terms of scale, but repeat the form, line, color,
and texture of the characteristic landscape. Class 5 would apply to areas where contrasts caused by human
activities are the dominant feature of the landscape to the point that the natural landscape character no longer
exists. For alternatives involving new facilities at non-DOE sites, a generic environmental baseline was
developed based on existing resource data from representative sites.
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3.1.2 SITE INFRASTRUCTURE
Definition of Resources

Site infrastructure includes those utilities and other resources required to support construction and continued
operation of mission-related facilities identified under the various alternative actions. The resources described
and analyzed in this PEIS include electrical power and electrical load capacity requirements; natural gas, coal,
and oil fuel requirements; and transportation networks, including roads and rail access.

Approach to Defining Environmental Setting

For existing DOE sites that may be selected or analyzed for actions under the proposed alternatives, projections
of electricity availability, site development plans, and other DOE mid- and long-range planning documents were
utilized to describe existing site infrastructure conditions. The ROI for existing DOE sites has been limited to
the boundaries of those sites.

Under some of the PEIS alternatives, specific candidate sites are not identified. As a result, no planning
documents are available to provide descriptions of the site infrastructure or to establish a detailed baseline from
which environmental consequences can be estimated. For these cases, generic environmental baselines based
on existing information about typical locations were developed in order to define conditions. For alternatives
involving new facilities at non-DOE sites, the ROI is large enough to encompass the non-DOE site and the
infrastructure construction to support the new facilities.
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3.1.3 AIR QUALITY AND NOISE

Definition of Resources

Air Quality. Air pollution refers to any substance in the air that could harm human or animal populations,
vegetation, or structures, or that unreasonably interferes with the comfortable enjoyment of life and property.
For the purpose of this document, only outdoor air pollutants are addressed. Pollutants may include almost any
natural or artificial compound capable of being airborne. They may be in the form of solid particles, liquid
droplets, gases, or in combinations of these forms. Generally, they can be categorized as primary pollutants
(those emitted directly from identifiable sources) and secondary pollutants (those produced in the air by
interaction between two or more primary pollutants, or by reaction with normal atmospheric constituents, with
or without photoactivation). Air pollutants are transported, dispersed, or concentrated by meteorological and
topographical conditions. Air quality is affected by air pollutant emission characteristics, meteorology, and
topography. : '

Ambient air quality in a given location has been described as the concentration of various pollutants in the
atmosphere compared to the corresponding standards. Ambient air quality standards have been established by
Federal and State agencies, allowing an adequate margin of safety for protection of public health and welfare
from adverse effects associated with pollutants in the ambient air. Pollutant concentrations higher than the
corresponding standards are considered unhealthy. Concentrations below the corresponding standards are
considered acceptable.

The pollutants of concern are primarily those for which Federal and State ambient air quality standards have
been established, including criteria pollutants, hazardous air pollutants, and other toxic air compounds. The
criteria pollutants are those defined in 40 Code of Federal Regulations (CFR) 50, National Primary and
Secondary Ambient Air Quality Standards. The hazardous air pollutants and other toxic compounds are listed
in Title ITI of the 1990 Clean Air Act (CAA) as amended through May 1992, those regulated by the National
Emissions Standards for Hazardous Air Pollutants (NESHAP), and those that have been proposed or adopted in
regulations or are listed in guidelines by the respective States.

Noise. Sound results from the compression and expansion of air or some other medium when an impulse is
transmitted through it. Sound requires a source of energy and a medium for transmitting the sound wave. The
propagation of sound is affected by various factors, including meteorology, topography, and barriers. Noise is
unwanted sound that interferes or interacts negatively with the human or natural environment. Noise may disrupt
normal activities or diminish the quality of the environment.

Sound level measurements recorded to determine effects on humans are compensated by an A-weighted scale
that accounts for the hearing response characteristics of the human ear. Sound levels are expressed in decibels
(dB), or in the case of A-weighted measurement, decibels A-weighted (dBA). EPA has developed guidelines for
noise levels for different land-use classifications. Some States and localities have established noise control
regulations or zoning ordinances that specify acceptable noise levels by land-use category. These regulations are
discussed in Appendix F for each site.

Approach to Defining Environmental Setting

Air Quality. The ROI for air quality would encompass the area surrounding the candidate site that is potentially
affected by air emissions caused by the storage and disposition alternatives. Generally, the air quality impact
- area would cover a few kilometers downwind from the source. The area of the ROI depends on emission source
characteristics, pollutant types, emission rates, and meteorological and topographical conditions. For the
purpose of identifying the maximum air quality impacts from the proposed alternatives, an area within 10 km
(6 mi) of the emission source has been selected as the impact area to be used in the air quality modeling analysis.
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Meteorological and climatological data for each candidate site are obtained from the most recent site-specific
environmental reports or Local Climatological Data, Annual Summaries produced by the National Oceanic and
Atmospheric Administration (NOAA). One year of sequential hourly representative National Weather Service
data from National Climatic Data Center or onsite meteorological data from the candidate site were obtained for
air modeling analyses.

Areas with air quality better than the National Ambient Air Quality Standards (NAAQS) are designated as being
in attainment; areas with air quality worse than the NAAQS are classified as nonattainment areas. Areas may be
designated as unclassified when there is a lack of data to form a basis for an attainment status designation. The
United States is divided into attainment, nonattainment, and unclassified areas by county, metropolitan
statistical area, consolidated metropolitan statistical area, or portions thereof. Air Quality Control Regions
(AQCR) designated by EPA are listed in 40 CFR 81, Designation of Areas for Air Quality Planning Purposes.

For locations that are in an attainment area, Prevention of Significant Deterioration (PSD) regulations limit
pollutant emissions from new sources and establish allowable increments of pollutant levels. Three PSD
classifications are designated based on criteria established in the CAA amendments. Class I areas include
national wilderness areas, memorial parks larger than 20.2 square kilometers (km2) (7.8 square miles [miz]), and
national parks larger than.24.3 km? 9.4 miz). Class II areas include all areas not designated as Class I. Class III
areas, which would allow greater deterioration than Class II areas, have not been designated.

Designation as a nonattainment area triggers control requirements designed to achieve attainment status by
specified dates. In addition, facilities that constitute major new emission sources cannot be constructed in a
nonattainment area without permits that impose stringent pollution control requirements to ensure progress
toward compliance. ‘

Baseline air quality of the affected environment is based on model predicted pollutant concentrations for
existing sources at each site using concentrations presented in existing source documents or by modeling recent
emissions data. Emissions data for existing sources are based on permit applications, the most recent site-
specific environmental reports, or emission inventories.

For the generic environments used to establish a context for comparison of relative impacts from Pu disposition
technologies, the assessment of potential air impacts resulting from the implementation of these technology
options is not directed to specific locations, but instead to a generic site in the continental United States. For a
generic site, no site-specific air pollutant emissions data can be determined. Generic site information pertaining
to air quality is described with respect to air quality within the continental United States. Site-specific air quality
analyses of applicable disposition alternatives would be addressed in tiered NEPA documentation, as appropriate.

Toxic air pollutants are addressed in both the air quality and noise section and the public and occupational health
section for each of the candidate sites. In the air quality section, the maximum concentration of toxic air
pollutants at or beyond the site boundary is compared with a Federal, State, or local standard to determine
compliance. In the Public and Occupational Health section, a health risk is calculated based upon chemical
concentration and toxicity compared to the Reference Concentration (RfC) for the public and the Permissible
Exposure Level (PEL) for workers for noncancer causing chemicals and slope factors for the public and workers
for cancer causing chemicals. The cancer effects are a risk that is based on the slope factor (cancer potency) for
chemicals that are regulated as carcinogens.

These differences in analytical methods result in the different pollutants analyzed between the air quality
analysis and the public and occupational health analysis. In the air quality analysis, toxic pollutants with low
