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FOREWORD

The Savannah River Site (SRS) is a major Department of Energy (DOE) installation. The past
mission of the SRS was to produce nuclear materials that supported the defense, research, and
medical programs of the United States.

In 1992 the Secretary of Energy directed the SRS to phase out defense-related chemical separations
activities. As a result of shutdowns and reduced demand for nuclear materials, the SRS presently has
a large inventory of in-process solutions, reactor fuel assemblies, and reactor targets. These materials,
due to their form or to the condition in which they are maintained, could represent a concern for the
public, worker health and safety, and the environment.

DOE published a Notice of Intent (NOI) to prepare this environmental impact statement (EIS) on
March 17, 1994 (59 FR 12588). The purposes of DOE actions related to the inventory of nuclear
materials at the SRS are to stabilize those materials that represent a health and safety concern for the
public, workers, and the environment in the short term and to convert those materials required to
support DOE programs to the desired products. DOE considers these actions to be necessary
intermediate steps before it can make and implement long-term decisions on the disposition of these
nuclear materials.

On June 21, 1994, DOE issued an NOI to prepare a "Programmatic Environmental Impact Statement
for Storage and Disposition of Weapons-Usable Fissile Materials" (59 FR 31985). DOE anticipates
that it will need as long as 10 years to begin the implementation of the decisions it makes as a result
of that programmatic EIS. In the meantime, some of the materials at the SRS require continuing
vigilance because of unstable configurations and uncertainties related to continued storage.

Thl for this EIS requested public comments and suggestions for DOE to consider in its determination
of the scope of the EIS, and announced a public scoping period that ended on May 31, 1994. During
the scoping period, individuals, organizations, and government agencies submitted 80 comments that
DOE considered applicable to the interim management of nuclear materials. In addition, DOE held
scoping meetings in Savannah, Georgia; North Augusta, South Carolina; and Columbia, South
Carolina, on May 12, 17, and 19, respectively.

Transcripts of public testimony, copies of scoping letters, scoping comments and DOE responses, and
reference materials cited in this EIS are available for review in the DOE Public Reading Room at the
University of South Carolina-Aiken Campus, Gregg-Graniteville Library, 2nd Floor, University
Parkway, Aiken, South Carolina, (803) 648-6851, and at the Freedom of Information Reading Room,
Room 1E-190, Forrestal Building, 1000 Independence Avenue, S.W., Washington, D.C., (202) 586-
6020.

DOE has prepared this EIS in accordance with the NEPA regulations of the Council on
Environmental Quality (40 CFR Parts 1500-1508) and DOE NEPA Implementing Procedures

(10 CFR Part 1021). This EIS identifies the methods used and the scientific and other sources of
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information consulted. In addition, it incorporates, physically or by reference, available results of
ongoing studies. The organization of the EIS is as follows:

¢ Chapter 1 describes the purpose and need for interim nuclear material management activities.
This chapter also identifies and categorizes the nuclear materials that this EIS addresses.

o Chapter 2 identifies the alternatives that DOE would use for the management of the nuclear
material at the SRS.

e Chapter 3 describes the SRS environment as it relates to the alternatives discussed in Chapter
2.

o Chapter 4 assesses the environmental impacts of the alternatives under normal operation and
accident conditions.

o Chapter 5 discusses the cumulative impacts of interim management actions in relation to
impacts of past, present, and foreseeable future activities at the SRS.

o Chapter 6 assesses the short-term versus long-term resource commitments associated with
reinstituting activities in the F- and H-Canyons and support facilities.

o Chapter 7 identifies irreversible or irretrievable resource commitments.

o Chapter 8 discusses regulatory requirements, including applicable statutes and DOE Orders,
and compliance with state and Federal regulations.

o Appendix A lists SRS nuclear materials in three categories: (1) Stable (material that DOE does
not need for programmatic purposes and can safely store as it currently exists), (2)
Programmatic (material that requires conversion due to programmatic need), and (3)
Candidates for Stabilization (material that could require short-term stabilization).

o Appendix B is a summary of programmatic need for and use of plutonium-242. Because this
information is classified under the provisions of the Atomic Energy Act, it is not included here;
however, the DOE decisionmaker will have access to this information for use as a basis for
decisions on the interim management of these nuclear materials.

o Appendix C describes facilities and processes that would be involved in the interim
management of nuclear materials.

o Appendix D provides environmental impact data for normal operations related to the interim
management of nuclear materials.

o Appendix E discusses accidents that could occur at SRS facilities during the interim
management of nuclear materials.
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SUMMARY

The Atomic Energy Commission (AEC), a predecessor agency of the Department of Energy (DOE),
established the Savannah River Site (SRS) in the early 1950s for the production of special radioactive
isotopes. The primary SRS mission was to produce strategic isotopes (plutonium-239 and tritium)
used in the development and production of nuclear weapons for national defense. The Site produced
other special isotopes (californium-252, plutonium-238, americium-241, etc.) to support research in
nuclear medicine, space exploration, and commercial applications. The historic production cycle at
the SRS involved the fabrication of metal fuel and target assemblies for irradiation in the Site
reactors, followed by chemical dissolution, separation, and conversion of the radioisotopes into solid
forms for use at the SRS or other DOE sites.

In March 1992, DOE suspended chemical separations activities at the SRS to address a potential
safety concern regarding the survival of the ventilation system in F- and H-Canyons in the event of an
earthquake. That concern was addressed; however, before the resumption of reprocessing, the
Secretary of Energy directed that the SRS phase out defense-related chemical separations activities in
these facilities (DOE 1992). World events during the late 1980s and early 1990s resulted in the end of
the Cold War and a reduction in the demand for new material for nuclear weapons. DOE has not
processed nuclear materials at the SRS chemical separations facilities to recover special isotopes
since March 1992, with the exception of scrap materials containing plutonium-238. DOE continued
these plutonium-238 operations to support future National Aeronautics and Space Administration
(NASA) exploratory space missions.

The cessation in processing operations resulted in a large inventory of nuclear materials caught in
various stages of the historic SRS production (fabrication, irradiation, reprocessing, and recovery)
cycle. These materials include irradiated and unirradiated reactor fuel, targets, and components;
solutions containing dissolved nuclear materials and recovered isotopes in stainless-steel tanks; and
product and scrap forms of metals or oxides in containers (cans, drums, etc.) typically used for
temporary storage or shipment off the Site.

Purpose and Need for Action

With the end of the Cold War, the primary mission of the nuclear production facilities at the SRS has
changed to the storage and management of nuclear materials until DOE can make and implement
decisions on the ultimate disposition of the materials. DOE is evaluating various strategies for the
long-term management of nuclear material. Section 1.6 describes these evaluations. DOE anticipates
that it might need as long as 10 years to make and fully implement disposition decisions on all these
materials. Until DOE can implement these decisions, the large inventory of nuclear materials at the
SRS requires continued safe management.

At the time DOE suspended the SRS nuclear material production cycle, many nuclear materials were
in a form or were stored in a manner that was acceptable only for a temporary period (e.g., 1 to 2
years). The continued storage of some of these materials in their current form poses risks to the
environment or the safety and health of SRS workers or the public. In some cases, the material's
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physical or chemical form poses the risks; in other cases, the material simply requires repackaging or
movement to another location to ensure its safe storage. DOE needs to either eliminate (if possible) or
reduce the risks posed by the continued storage of these materials.

In addition, although the end of the Cold War has greatly diminished the need for strategic isotopes,
some nuclear materials currently stored at the SRS contain special isotopes that support continuing
DOE programs. These materials require additional processing or conversion into forms that are
suitable for their continued safe storage at the SRS and eventual use at other DOE sites.

The purpose of the actions described in this environmental impact statement (EIS) is for DOE to
manage the existing SRS nuclear materials in a safe and environmentally sound manner while
supporting national requirements for an inventory at the SRS of usable forms of special isotopes.
DOE must consider actions to repackage, relocate, or convert some materials at the SRS to a form
appropriate for safe interim storage or future use. The DOE objectives are to (1) eliminate or reduce
risks from accidents that could occur during continued storage of the nuclear materials, and (2)
convert plutonium-242, americium, curium, and neptunium-237 to usable forms that it can store
safely.

Categories of Nuclear Materials

Within the last 18 months DOE completed two major studies to identify existing or potential
environmental, safety, or health vulnerabilities associated with the storage of spent fuel or plutonium
at DOE facilities nationwide (DOE 1994a,b). The studies identified a number of vulnerabilities
associated with nuclear materials currently stored at the SRS. The materials include radioactive
solutions stored in the chemical separations facilities, plutonium oxides and metals stored in vaults,
and irradiated fuel and target assemblies stored in water-filled basins. In May 1994, the Defense
Nuclear Facilities Safety Board recommended to the Secretary of Energy that DOE develop an
integrated management plan to alleviate safety concerns associated with the materials at the SRS and
other materials that remain from the nuclear weapons production cycle (DNFSB 1994). On the basis
of the DOE evaluations and the Board's recommendation, DOE believes that it should consider
actions necessary to ensure that these materials are placed in forms that are safe for interim storage.
This EIS describes these materials as "candidates for stabilization."

Materials that are candidates for stabilization are in forms (e.g., liquid) that present inherent risks for
management, are stored in facilities that were not designed for indefinite storage intervals (e.g.,
reactor disassembly basins), or both. In general, materials stored in liquid form are unsuitable for
extended storage because of the strong potential for events (e.g., criticality) that could result in
releases of radioactive materials to the environment and exposure to workers and the public. Certain
solid materials represent similar concerns due to their chemical composition (which in some cases is
unknown), physical condition, or packaging composition. In most cases, concerns result from storage
periods longer than the periods for which the packaging was designed. Similarly, fuel and targets
stored in reactor disassembly basins have been there for as long as 6 years; in the past, such items
were typically stored for approximately 6 months before processing. The extended wet storage of the
fuel and targets has produced surface corrosion that has affected the integrity of the cladding,
resulting in continued releases of radioactivity to the surrounding water.

DOE has evaluated the various activities that support its mission and has determined that there is a

continuing need for the plutonium-242, americium, curium, and neptunium-237 currently stored at
the SRS, primarily in solutions. DOE would use these materials to support such ongoing activities as
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the production of thermal power sources or special isotopes for medical applications and research.

DOE has categorized these as "programmatic materials.”

DOE has evaluated the other nuclear materials at the SRS and believes that it can store them safely in
their current forms and locations over the period evaluated in the EIS. DOE has categorized these
materials as "stable" materials. DOE does not propose any actions for these materials at this time
except continued storage (i.e., No Action).

Table S-1 summarizes the nuclear materials at the SRS included in these categories. The

"programmatic" and "candidates for stabilization" categories group the nuclear materials into
subcategories due to differences in the physical or chemical composition of the materials and the

corresponding alternatives for each.

Table S-1. SRS nuclear materials.

research and development

Description Quantity Location(s)

Stable

Spent fuel 1,500 Receiving Basin for Offsite Fuels
elements

Unirradiated fuel, targets, reactor 315,000 Buildings 3054, 313-M, 315-M, 320-M,

components, and scrap from items 321-M, 322-M, and 341-M

fabrication operations

Unirradiated fuel, targets, and 6,900 items K- and L-Reactors

reactor components

Unirradiated and irradiated reactor 420 items C-, K-, L-, and P-Reactors

components and control rods

Depleted uranium oxide 36,000 R-Reactor, Buildings 221-1F, 221-12F,
drums 221-21F, 221-22F, 707-R, 714-7N, 728-

F, 730-F, and 772-7B

Depleted uranium solutions 300,000 F-Canyon, F-Area Outside Facilities, and
liters
(78,000
gallons)

Sources, standards, and samples 20,000 items

Laboratory materials used in 260 items Savannah River Technology Center

Programmatic
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Plutonium-242 solutions 13,000 liters || H-Canyon
(3,500
gallons)
Americium and curium solutions 14,000 liters || F-Canyon
(3,800
gallons)
Neptunium solutions and targets 6,100 liters H-Canyon
(1,600 Building 321-M
gallons)
9 targets
Candidates for Stabilization
Plutonium-239 solutions 34,000 liters || H-Canyon
(9,000
gallons)
HEU solutions 228,000 H-Canyon and H-Area Outside Facilities
liters
(60,000
gallons)
Plutonium vault materials 2,800 FB-Line, HB-Line, Building 772-F,
packages Building 235-F, and SRTC
Irradiated Mark-31 targets 16,000 slugs | K-Reactor, L-Reactor, and F-Canyon
Irradiated Mark-16 and Mark-22 1,900 K-, L-, and P-Reactors and H-Canyon
fuels assemblies
Other irradiated targets 900 targets K-, L-, and P-Reactors

Alternatives

Table S-2 lists the alternatives that DOE considered in this EIS for each material category or
subcategory. An open check mark indicates the preferred alternative for each material. The following

paragraphs describe the alternatives:

¢ Continuing Storage (No Action). DOE would continue to store the material in its current

physical form.

e Processing to Metal. DOE would use the existing F-Canyon and FB-Line facilities to dissolve
materials containing significant amounts of plutonium-239 and convert the plutonium-239 to a
metal. This would entail dissolving solids and purifying solutions before processing. The
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resulting plutonium metal would be packaged in a dry or inert atmosphere suitable for storage
for as long as 50 years. The packaging and storage of the metal would be in either a modified

facility (FB-Line or Building 235-F) or a new Actinide Packaging Facility in F-Area, but this

packaged metal would not be used in weapons.

e Processing to Oxide. DOE would convert existing solutions containing neptunium-237 and
plutonium-239 to oxides using either FB- or HB-Line, and would convert solutions containing
highly enriched uranium to oxide using the Uranium Solidification Facility. Solid materials
containing significant amounts of plutonium-239 or uranium-235 would be dissolved and the
resulting solutions converted to an oxide in the same manner. Plutonium oxide would be
packaged and stored in either an existing vault facility (FB-Line, HB-Line, Building 235-F or
247-F), a modified facility (FB-Line or Building 235-F), or a new Actinide Packaging Facility
in F-Area. Highly enriched uranium oxide would be stored in a vault in the Uranium
Solidification Facility. Neptunium oxide would be packaged and stored in F-Canyon or an SRS
vault.

¢ Blending Down to Low Enriched Uranium. For those materials suitable for stabilization by
this method, DOE would use depleted uranium to dilute highly enriched uranium to a low
enrichment suitable for conversion to uranium oxide. Solid materials with enriched uranium
(e.g., Mark-16 and -22 fuels) would be dissolved through traditional separation processing
prior to this blending down activity; solutions of highly enriched uranium already being stored
would be purified prior to the blending down. Low enriched uranium oxide would be stored in
existing warehouses on the Site or in a new warehouse constructed in either F- or H-Area.

e Processing and Storage for Vitrification in the Defense Waste Processing Facility. DOE
would perform technical studies to determine the chemical adjustments required to enable the
transfer of existing solutions continuing significant amounts of fissile materials (e.g.,
plutonium-239, uranium-235) to the high-level waste tanks in F- or H-Area at the SRS. The
solutions would subsequently be vitrified in the proposed Defense Waste Processing Facility.
Solid materials would be dissolved using existing chemical separations facilities (F- and H-
Canyons) and the resulting solutions would be transferred and vitrified in the same manner.

¢ Vitrification in F-Canyon. DOE would modify an existing portion of the F-Canyon facility to
install equipment to produce a glass composite, similar to that proposed for production in the
Defense Waste Processing Facility. Existing solutions would be combined with molten
borosilicate glass and poured into stainless-steel canisters. The canisters would be placed in
storage in the canyon or in heavily shielded casks or vaults. Solid materials would be dissolved
using existing F-Canyon or FB-Line facilities and the resulting solutions would be vitrified in a
similar manner.

o Improving Storage. DOE would repackage existing forms of solids. For small plutonium-
bearing materials currently stored in vaults, DOE would modify the existing FB-Line facility or
construct a new Actinide Packaging Facility to provide the capability to repackage such
materials in a nonreactive atmosphere suitable for storage for as long as 50 years. For large
irradiated materials (e.g., reactor fuel or targets), DOE would construct a new Dry Storage
Facility with the capability to both repackage and store the materials. This would include the
capability to can materials currently being stored in water in reactor disassembly basins.

Comparison of Alternatives

DOE would select a management alternative for each category of nuclear material listed in Table S-1.
This would result in the implementation of a specific combination of the alternatives described and
analyzed in this EIS. Tables S-3 through S-12 compare the environmental impacts for each alternative
by nuclear material type and summarize how each alternative compares to the others. Choosing No
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Action for the management of each nuclear material group is likely to result in the smallest impacts
for the 10-year period. Taking action to stabilize materials would entail some increased exposure and
risk compared to No Action during the 10-year period. However, over the long term, choosing No
Action could result in greater impacts than those that would occur by choosing another alternative.
This is because choosing No Action would result in the need for

greater management vigilance and consequent worker exposures and because of the increased
possibility that continued changes in material chemistry could result in releases to the environment.
Furthermore, DOE eventually would have to take some type of stabilization action, and the attendant
risks and exposures from these actions would occur at that time.

Affected Environment

The SRS occupies an area of approximately 800 square kilometers (300 square miles) adjacent to the
Savannah River, primarily in Aiken and Barnwell Counties in South Carolina. The Site is
approximately 40 kilometers (25 miles) southeast of Augusta, Georgia, and 32 kilometers (20 miles)
south of Aiken, South Carolina. All alternatives (including No Action) would occur within existing
industrial areas (e.g., F- and H-Areas) at the SRS.

Environmental Impacts

Tables S-3 through S-12 list the potential environmental impacts associated with each of the nuclear
materials for the environmental factors that historically have held the most interest for the public. The
tables list only the most significant chemical impact for air and water resources. Radiological impacts
for air and water resources are not listed specifically; however, those impacts are used to estimate
latent cancer fatality impacts, which are listed.

DOE expects the environmental impacts to be small for any of the scenarios because the alternatives
would rely on the use of existing facilities and technologies at the SRS to the extent possible.

None of the alternatives would involve the construction of a new facility outside an existing
industrialized area (e.g., F-Area) of the SRS with the exception of the Improving Storage Alternative
for reactor fuel or targets, which would involve the construction of a new facility to dry the
assemblies and package them for continued storage. The new facility would be on a previously
undisturbed site on the SRS. If DOE chose this alternative, it would prepare a project-specific
environmental assessment or impact statement for the construction and operation of that facility.

Several alternatives would require modifications to existing facilities. DOE would confine the
modifications within the existing facility structure(s). For alternatives that would involve new
facilities to package and store plutonium or uranium materials, DOE would construct the facilities
within the already industrialized F- or H-Area. The new facility, which would be near existing
nuclear facilities in those areas, would be a warehouse or concrete vault-type structure. Because
construction would be confined to developed areas that have already been previously disturbed, DOE
expects little or no environmental impacts in the following areas:

Geological Resources
Ecological Resources

e Cultural Resources

o Aesthetics and Scenic Resources
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o Noise

Because any construction projects would be limited to modifications of existing facilities or
construction of warehouse or vault-type facilities (i.e., not complex major nuclear facilities), DOE
anticipates that the existing SRS workforce would support these construction projects. Similarly,
DOE would use the existing Site workforce to implement any of the alternatives considered. As a
result DOE does not expect any socioecomomic impacts from actions proposed in this EIS.

In addition to comparing alternatives to the environmental criteria listed in Tables S-3 through S-12,
DOE considered the following factors related to the stabilization of nuclear materials:

New facilities required

Security and nonproliferation

Implementation schedule

Technology availability and technical feasibility
Labor availability and core competency

Aging facilities

e Minimum custodial care

These factors are representative of the issues addressed by the National Academy of Science in its
study of the managed disposition of plutonium (NAS 1994), the Office of Technology Assessment
plutonium study (OTA 1993), and comments received during the scoping period for this EIS.

In general, DOE selected the preferred alternatives because they would minimize the need for DOE to
construct new facilities, rely on existing technology, involve the use of existing personnel, and
minimize future custodial care for the materials, and they could be completed within the 10-year
period. The preferred alternatives would also minimize continued reliance on aging facilities because
DOE would move or consolidate nuclear materials posing concerns into modified or new storage
facilities.

Some additional weapons-usable material could result from actions proposed in this EIS. The amount
would be a small fraction of the current SRS inventory and an even smaller fraction of that held at
other DOE sites. All the alternatives would involve the use of facilities inside controlled industrial
areas of the SRS, which are supported and protected by an armed guard force. DOE has committed to
prohibit the use of plutonium-239 and weapons-usable highly enriched uranium separated or
stabilized during the phaseout, shutdown, and cleanout of weapons complex facilities for nuclear
explosive purposes (DOE 1994c¢).
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CHAPTER 1. PURPOSE AND NEED FOR ACTION

1.1 Introduction and Background

The U.S. Atomic Energy Commission (AEC), a predecessor agency of the Department of Energy
(DOE), established the Savannah River Site (SRS) in the early 1950s. The SRS occupies an area of
approximately 800 square kilometers (300 square miles) adjacent to the Savannah River, primarily in
Aiken and Barnwell Counties in South Carolina. The Site is approximately 40 kilometers (25 miles)
southeast of Augusta, Georgia, and 32 kilometers (20 miles) south of Aiken, South Carolina (Figure
1-1). Figure 1-2 shows the locations of the principal SRS facilities, which began operation between
1951 and 1954.

The SRS mission for the past 40 years has been the production of special radioactive isotopes to
support national programs. Primarily, this mission was the production of strategic isotopes
(plutonium-239 and tritium) used in the development and production of nuclear weapons for national
defense. The Site produced other special isotopes (e.g., californium-252, plutonium-238, americium-
241) to support research in nuclear medicine, space exploration, and commercial applications. To
produce the isotopes, DOE fabricated selected materials into metal targets and irradiated them in the
SRS reactors. The targets and reactor fuel were dissolved in acid and the special isotopes were
chemically separated and converted to a solid form, either an oxide powder or a metal. The oxide or
metal was fabricated into a usable form at the SRS or at other DOE sites. The final form of the
material depended on the application (nuclear weapon component, encapsulated medical source,
power source, etc.). Figure 1-3 shows the historic SRS production cycle.

Due to the large-scale chemical separation capabilities at the SRS, materials containing significant
quantities of plutonium-239, uranium-235, and other special isotopes were shipped to the SRS for
processing and recovery. The materials were in a wide variety of physical shapes and forms,
including (1) small encapsulated plutonium sources returned from use by national laboratories and
domestic universities; (2) cans or drums of scrap metals and oxides from weapon manufacturing
operations at other DOE sites; (3) irradiated metal fuel rods, tubes, plates, or assemblies from
experimental DOE reactors, university research reactors, and foreign research reactors; and (4) cans,
bottles, or drums containing residues or samples used in laboratory experiments at other DOE sites.
All the materials were stored until they could be dissolved and processed in the chemical separations
facilities. The small sources, scrap metals, oxides, residues, and samples were typically stored in
cans, bottles, or drums in safeguarded concrete vaults. The irradiated fuel and targets were stored
underwater in metal racks or buckets. The offsite materials were typically processed in conjunction

Figure 1-1.
Figure 1-2.

Figure 1-3.
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with the materials produced at the SRS. Figure 1-4 shows the historic processing and recovery cycle
for scrap materials received from off the SRS. Figure 1-5 shows the historic reprocessing cycle for
spent fuel received.

In March 1992, DOE suspended chemical reprocessing and recovery activities at the SRS to address a
potential safety concern regarding the survival of the F- and H-Canyon ventilation systems in the
event of an earthquake. That concern was addressed. However, before the resumption of
reprocessing, the Secretary of Energy directed that the SRS phase out defense-related chemical
separations activities in these facilities (DOE 1992). World events in the late 1980s and early 1990s
resulted in the end of the Cold War and a reduction in the demand for new material for nuclear
weapons. DOE stopped operating the SRS reactors to produce strategic isotopes. DOE has not
processed nuclear materials at the SRS chemical separations facilities to recover special isotopes
since March 1992, with the exception of scrap materials containing plutonium-238. DOE continued
the processing of plutonium-238 to support future National Aeronautics and Space Administration
(NASA) exploratory space missions.

The cessation in processing operations resulted in a large inventory of nuclear materials caught in
various stages of the historic production (fabrication, irradiation, reprocessing, and recovery) cycle.
These materials include irradiated and unirradiated reactor fuel, targets, and components; solutions
containing dissolved nuclear materials and recovered isotopes in stainless-steel tanks; and product
and scrap forms of metals or oxides in containers (cans, drums, etc.) typically used for temporary
storage or shipment offsite.

1.2 Purpose and Need for Action

With the end of the Cold War, the primary mission of the nuclear production facilities at the SRS has
changed to the storage and management of nuclear materials until DOE can make and implement
decisions on the ultimate disposition of the materials. DOE is evaluating various strategies for the
long-term management of nuclear material. Section 1.6 describes these evaluations. DOE anticipates
that it might need as long as 10 years to make and fully implement management decisions on all these
materials. Until DOE can implement these decisions, the large inventory of nuclear materials at the
SRS requires continued management.

Some of the methods of storage for these materials pose risks to the environment or the safety and
health of SRS workers or the public because, at the time DOE suspended the production cycle, many
nuclear materials were in a form or were stored in a manner that was acceptable for only a temporary
period (e.g., 1 to 2 years). Thus, the continued storage of some of the materials poses risks. In some
cases, the material's physical or chemical form poses the risks; in other cases, the material simply
needs to be repackaged or moved to another location to ensure its safe storage. DOE needs to either
eliminate (if possible) or reduce the risks posed by continued storage of these materials.

Figure 1-4.
Figure 1-5.

In addition, although the need for strategic isotopes has been greatly diminished by the end of the
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Cold War, some nuclear materials stored at the SRS contain special isotopes that support remaining
DOE programs. These materials require additional processing or conversion to forms that are suitable
for continued safe storage at the SRS and eventual use at other DOE sites.

The purpose of the actions described in this EIS is for DOE to manage the existing SRS nuclear
materials in a safe and environmentally sound manner while supporting national requirements for an
inventory of special isotopes. DOE must consider actions to repackage, relocate, or convert some
materials at SRS to a form appropriate for safe interim storage or future use. While DOE expects
some reductions in environmental impacts from normal operations if it takes such actions, its primary
objectives are to (1) eliminate or reduce risks from accidents that could occur during continued
storage of the nuclear materials, and (2) convert nuclear materials to forms that it can store safely.

1.3 Categories of Nuclear Materials

For the purposes of this EIS, DOE has organized the inventory of nuclear materials at the SRS into
three categories:

e Stable - Materials that have physical and chemical forms that, combined with their storage
configurations, do not currently pose an environmental, safety, or health concern and are not
likely to pose a concern over the next 10 years.

o Candidates for Stabilization - Materials that pose an existing environmental, safety, or health
concern or that might pose a concern during the next 10 years. The concern posed might be due
to their physical condition, chemical composition, or the manner in which they are stored (e.g.,
packaging or storage environment).

* Programmatic - Materials that contain special isotopes that are needed to support DOE
programs. In their current forms, these materials are not usable or suitable for continued interim
storage. Some type of processing or conversion is required to alter the physical form or
chemical composition of the material; otherwise, programmatic materials might be categorized
as Candidates for Stabilization.

This EIS analyzes the impacts that could be associated with the management of nuclear materials
related to past production activities and missions of the SRS. However, the scope of the EIS does not
include two types of nuclear material currently in the SRS inventory -- tritium and plutonium-238.
DOE did not include the recycling of existing inventories of tritium because this is an ongoing SRS
program that the Department has addressed in an environmental assessment (DOE 1986). In addition,
DOE will address future tritium activities in the Tritium Supply and Recycling Programmatic EIS (59
FR 54175). Similarly, the processing of plutonium-238 for NASA space missions (e.g., Cassini) is an
ongoing SRS program that DOE addressed in an environmental assessment (DOE 1991). Further,
DOE is preparing a separate environmental assessment for future plutonium-238 processing
operations that might be required (DOE 1994a). This EIS on the Interim Management of Nuclear
Materials does, however, include a small amount of plutonium-238 contained in scrap from previous
operations.

The scope of this EIS does not include residual levels of nuclear materials contained in low-level,
high-level, transuranic, and mixed types of radioactive waste. The SRS Waste Management EIS
evaluates the impacts from operations required to manage these types of radioactive waste. There are
residual levels of nuclear materials contained in production, processing, handling, or storage facilities
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scheduled for decontamination and decommissioning (D&D). These residual materials are not
included within the scope of this EIS. DOE will prepare separate NEPA documentation to evaluate
impacts from D&D activities for such facilities, as appropriate.

1.4 Categorization Methods

1.4.1 Stable materials and Candidates for Stabilization

DOE categorized Stable materials and Candidates for Stabilization as a result of several reviews.
Within the past 18 months, DOE completed two nationwide reviews of how it stored nuclear
materials at SRS and other sites:

o 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 (November 1993) (DOE 1994b).

e Plutonium Working Group Report on Environment, Safety and Health Vulnerabilities
Associated with the Department's Plutonium Storage (September 1994) (DOE 1994c).

The DOE Office of Environment, Safety and Health performed these reviews using teams of
independent technical experts. Each report identified vulnerabilities associated with the continued
storage of one or more nuclear materials at the SRS. The following sections summarize the scope of
each review, the vulnerabilities identified with SRS materials, and the methods DOE used to
categorize materials as Candidates for Stabilization or Stable.

1.4.1.1 Spent Fuel Working Group Report

The scope of this assessment (DOE 1994b) was nationwide, involving 11 sites where DOE stores
reactor irradiated nuclear materials (RINM) in basins, pools, canals, canyons, inactive reactors,
warehouses, hot cells, vaults, wells, casks, and burial grounds. RINM consists of spent fuel (in any
condition) and irradiated nuclear targets from production and research reactors. It does not include
fuel in active reactors, waste products, and irradiated structural materials. The assessment defined
vulnerabilities in nuclear facilities as conditions or weaknesses that might lead to radiation exposure
to the public, unnecessary or increased exposure to workers, or release of radioactive materials to the
environment. The vulnerabilities that involved SRS materials dealt with fuel and target materials in
wet storage basins:

Corrosion of fuel and target materials in the water basins and its effects constitute the major ES&H
(Environment, Safety, and Health) vulnerability at the SRS pertaining to stored RINM. Corrosion is
occurring in K- and L-Reactor basins and it is becoming increasingly difficult to maintain the
(cesium)-137 activity within the administrative limit. Continued corrosion will eventually impact the
physical integrity of stored materials. Such an eventuality would impact criticality, personnel
radiation exposure, and fuel retrievability and disposal. The mechanisms and consequences of the
corrosion are being addressed by WSRC (Westinghouse Savannah River Company) and the levels of
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contamination are low, however, fissile material such as uranium, plutonium are being released to the
basin water which constitutes an ES&H vulnerability. Left unmitigated, the long term consequences
of this situation could be severe.

Based on the assessment conducted by the Working Group Assessment Team, the condition of the I-
Reactor basin constitutes the greatest vulnerability as a consequence of the severity of the corrosion
that is taking place, the quantity of stored material, and the level of the activity in the water. Next in
degree of vulnerability is K-Reactor basin followed by P-Reactor basin, F-Canyon, H-Canyon, and
RBOF (Receiving Basin for Offsite F uel) in that order.

The following paragraphs discuss the SRS facilities affected by the assessment:

e L-Reactor Disassembly Basin - Delays and the subsequent suspension of processing at the SRS
have resulted in fuel and target residence times in the reactor basin si gnificantly greater than
those originally anticipated. Reactor basins were originally intended only for interim storage,
approximately 12 to 18 months. The basin contains approximately 13,000 irradiated Mark-31
targets, 500 Mark-22 assemblies, and 600 other targets. The Mark-31 targets contain
plutonium-239 in the uranium-238 matrix, the Mark-22 fuel contains uranium-235 highly
enriched uranium in a uranium/aluminum alloy, and the other targets contain primarily cobalt-
60. This material (and most other material in the reactor basins) has been stored for 5 years or
longer.

o The targets and fuel are aluminum-clad. The Mark-31 targets (sometimes referred to as "slugs"
due to their short cylindrical shape) are stored in stainless-steel buckets in the basin. The Mark-
22 fuel and the other targets are stored either vertically on stainless-steel hangers or
horizontally in slotted aluminum racks. The fuel suspended on hangers is corroding severely at
the aluminum-to-stainless-steel interface region where a galvanic couple has formed. Relatively
little corrosion (i.e., pitting or general) is occurring on cladding removed from the end region.
However, corrosion is occurring in localized regions where the aluminum-oxide protective
coating has been damaged; DOE assumes that cladding penetrations have occurred based on
studies on representative nonirradiated alloys.

This corrosion behavior observed on the Mark-31 targets stored in stainless-steel buckets is in sharp
contrast to the behavior of the Mark-22 fuel. Extensive pitting corrosion has penetrated the cladding,
and corrosion of the uranium target material is releasing uranium, plutonium, and fission products to
the basin water. DOE recently placed the buckets in stainless-steel boxes with lids to help confine the
corrosion products. Continued corrosion will accelerate the transport of fissile materials into the
water; subsequent material deposition and concentration in sludge and structural and water treatment
components will increase concerns about possible criticality. Efforts are in process to remove this
sludge by vacuuming, but the rate of corrosion is likely to continue, and perhaps accelerate. The
continued release of fission products to the basin and the subsequent cleanup will result in exposures
to personnel.

 K-Reactor Disassembly Basin - This basin contains approximately 900 Mark-16 fuel
assemblies, 200 Mark-31 targets, and 200 other targets. The fuel and targets are stored in the
same manner as those in the L-Reactor basin. The physical condition of the materials is
deteriorating in the same way. The vulnerabilities applicable to the storage situation in the L-
Reactor basin are applicable to the K-Reactor basin. The primary difference between the two
basins is that the K-Reactor basin contains fewer Mark-31 targets, which are the materials that
have exhibited the most extreme evidence of corrosion and physical deterioration.

http://nepa.eh.doe. gov/eis/eis0220/E1S0220 1.html 08/09/2001



Interim Management of Nuclear Materials Page 6 of 17

 P-Reactor Disassembly Basin - This basin contains approximately 500 Mark-22 fuel
assemblies, 60 targets (slugs) used for the production of californium-252, and 9 Mark-42
assemblies used to produce plutonium-242. The fuel and targets are stored in the same manner
as those in the L- and K-Reactor basins. The Mark-42 assemblies are stored in aluminum cans
hung in a vertical position on stainless-steel hangers. "Although there is no evidence of
corrosion on the surface of the fuel assemblies, the general corrosion of the components,
including galvanic corrosion at the aluminum-stainless steel interfaces of the Mark-42
containers, aluminum tools, and the horizontal storage racks is judged to be the most severe in
the P-Reactor basin" (DOE 1994b). The vulnerabilities applicable to the storage situation in the
L- and K-Reactor basins are also applicable to the P-Reactor basin. The primary difference is
P-Reactor materials have been in storage a much shorter time than those in the L- and K-
Reactor basins. P-Reactor basin contains the smallest amount of fuel and does not contain
Mark-31 targets.

« F-Canyon Storage Basin - This basin contains approximately 2,500 Mark-31 targets (or slugs)
stored in buckets. "If observed corrosion continues unmitigated, increased releases of fissile
and radioactive materials are probable." The targets are "remaining in a non-favorable
environment for far longer than that envisioned or anticipated." The "corrosion of the slugs and
resultant nuclear material release would not significantly impact ES&H while the fuel (targets)
remains in the F-Canyon; however, retrievability and handling would be encumbered” (DOE
1994b).

o H-Canyon Storage Basin - This basin contains 13 fuel assemblies (Mark-16 and Mark-22)
grouped in five bundles. No corrosion has been detected.

« Receiving Basin for Offsite Fuels - This basin contains approximately 1,500 irradiated fuel
elements (assemblies, rods, tubes, cans, etc.). Aluminum-clad fuels in storage and the
aluminum racks that have been in the basin for more than 30 years show no visible signs of
corrosion.

Based on the extent of the vulnerabilities identified, DOE categorized the materials in the L-, K-, and
P-Reactor Disassembly Basins as Candidates for Stabilization. DOE also categorized the fuel and
target materials in the F- and H-Canyon storage basins as Candidates for Stabilization, primarily
because they store the same type of targets and fuel as the reactor basins and the storage environment
is similar (i.e., wet storage with limited chemistry control and leak detection). There has been no
evidence of corrosion on the fuel stored in the Receiving Basin for Offsite Fuels, and corrosion
concerns are not likely during the next 10 years. For these reasons, DOE categorized the materials in
the receiving basin as Stable.

1.4.1.2 Plutonium Working Group Report

The scope of the Draft Plutonium Working Group Report on Environmental, Safety and Health
Vulnerabilities Associated with the Department's Plutonium Storage (DOE 1994c) was nationwide,
involving 166 facilities at 35 sites. The Department of Energy Plutonium ES&H Vulnerability
Assessment, Savannah River Site Assessment Team Report (WSRC 1994) documented the SRS
portion of the study. The working group report evaluated the storage of nearly all the plutonium that
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Is not in intact nuclear weapons. It reviewed plutonium forms and packaging with the exception of
residual plutonium from underground nuclear tests; plutonium in low-level, high-level, and
transuranic wastes; and plutonium in very low residual levels in facilities undergoing
decontamination and decommissioning. (DOE evaluated plutonium in spent fuel and irradiated
targets in the spent fuel study described in Section 1.4.1.1.) This assessment included transuranic
elements such as neptunium, americium, curium, and californium. It identified approximately 300
environmental, safety, and health vulnerabilities at 13 sites, The following paragraphs discuss the
vulnerabilities that involved SRS materials.

Solution Vulnerabilities. F-Canyon has 14,000 liters (3,700 gallons) of americium and curium in
solution in a stainless-steel tank. H-Canyon has 34,000 liters (6,000 gallons) of plutonium solution
and 6,100 liters (1,600 gallons) of neptunium solution in four tanks. These solutions are unstable and
corrosive and could breach their containers, resulting in releases of radioactive materials. Such
releases could cause exposure of workers and the public and environmental contamination.
Unanticipated high local plutonium concentrations in these tanks could also lead to criticality
accidents. These tanks require continuous monitoring for corrosion, sampling for adjustment of
solution chemistry, and periodic reagent additions to maintain liquid levels and prevent the formation
of solids. The continued storage of these highly dispersible solutions creates significant
vulnerabilities to workers and the environment. The assessment team determined that the potential for
inadvertent criticality could be significant and a nuclear criticality could also result in releases from
the building to the environment.

The tank of americium and curium solution is the largest single source of radioactivity in F-Canyon
(approximately 220,000 curies). The solution has been in storage since 1983, and tank corrosion is a
concern. The tank has internal cooling coils through which water circulates to remove heat generated
by radioactive decay in the solution. The cooling coils were recently disconnected from the cooling
water system to prevent the possibility of a leak that might cause a release of radioactive solution to
the environment and exposure of the public. The solution itself is self-heating and remains at a
temperature slightly less than 60 C (140 F), which causes a high rate of evaporation. Frequent
adjustments for solution chemistry and volume are necessary. Tank contents are susceptible to spills
and leaks and a major facility accident could disperse the contents over a wide area.

Due to the vulnerabilities identified, DOE categorized these solutions as Candidates for Stabilization.

Metal, Oxide, and Scrap and Residue Vulnerabilities. FB-Line and Building 235-F contain more than
400 packages of plutonium metal and metal alloys and about 2,400 packages of plutonium oxides and
compounds. Materials and packaging properties that could lead to worker €Xposure are reactive or
corrosive compounds; plastics that degrade due to radiolytic and thermal decomposition (80 percent
of the packages contain plastic); metals that are subject to oxidation and subsequent expansion due to
oxide formation; and unknown and uncharacterized materials and packaging (i.e., the chemical
composition is not completely known). The more than 2,800 packages contain combinations or
mixtures of the following materials:

e Plutonium-uranium oxides (including normal and enriched uranium), oxides mixed with
transuranics including neptunium and americium, and scrap and residues such as incinerator
ash and plutonium alloys are present in more than 500 packages that have not been fully
characterized and have unknown packaging. This could lead to unsuspected reactions between
materials and an eventual breach of packaging.

o Fuel-grade plutonium (a higher specific activity material containing as much as 18 percent

http://nepa.eh.doe. gov/eis/eis0220/EIS0220 1.html 08/09/2001

T



Interim Management of Nuclear Materials Page 8 of 17

plutonium-240 in addition to plutonium-239) is present in about 600 packages. This material
generates heat, thereby accelerating the degradation of plastics and increasing the chances of
packaging failure.

e Scrap and residues received from other DOE sites in more than 150 different forms, including
incinerator ash, graphite, and chloride-bearing residues, are partly characterized: potentially
reactive compounds such as plutonium nitride are present in more than 600 packages. These
include most of the packages of oxides and scrap and residues and packages of fuel-grade
plutonium.

e Scrap and residues from plutonium metal production present in 700 packages contain calcium
metal and corrosive fluoride compounds that can react with moisture and air and undergo
radiolysis.

Due to the vulnerabilities noted, DOE categorized the materials listed above as Candidates for
Stabilization.

1.4.1.3 Materials Not Included in the Spent Fuel and Plutonium Working Group Reviews

The scope of the Spent Fuel and Plutonium Working Group Reviews did not encompass all nuclear
materials stored at the SRS. For each material not previously evaluated by an independent review,
DOE performed an assessment to determine if the material poses an environmental, safety, and health
concern or could pose a concern over the next 10 years. The assessment was performed by technical
personnel responsible for the management of the nuclear materials in their current storage locations.
Independent technical experts reviewed the results of the assessment, which consisted of a series of
questions to evaluate qualitatively the inherent physical stability of the material, the current and
projected physical condition of its storage container, and the potential for release of the material to
the environment.

Of the other evaluated materials not included in the Spent Fuel and Plutonium Working Group
Reviews, only one poses an existing or potential concern. The SRS has approximately 228,000 liters
(60,000 gallons) of highly enriched uranium (HEU) solutions stored in stainless-steel tanks inside and
outside the H-Canyon. Because of the similarity of these solutions to those discussed above (i.e., they
are radioactive and pose a criticality concern), DOE categorized these solutions as Candidates for
Stabilization.

Although approximately 300,000 liters (78,000 gallons) of depleted uranium solutions are stored in
stainless-steel tanks inside and outside F-Canyon and in the TNX Area, DOE categorized these
materials as Stable. DOE did not consider these solutions to pose an environmental, safety, or health
concern because they contain only trace quantities of fissile isotopes (uranium-235, plutonium-239,
etc.) and represent a very low radiological hazard. DOE categorized as Stable all other nuclear
materials within the scope of this EIS that are stored at the SRS; this included a wide variety of
nuclear materials containing special isotopes used to support sitewide operations, such as laboratory
samples used in experimental work and encapsulated sources used for the testing and calibration of
equipment.

1.4.2 Programmatic materials
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DOE categorized certain nuclear materials as Programmatic after consultations with national
laboratories and other appropriate Federal agencies (e.g., NASA). These consultations identified
plutonium-242, neptunium-237, americium, and curium (various isotopes) as necessary to support
DOE programs and responsibilities.

At present, DOE uses plutonium-242 for research. In accordance with the Atomic Energy Act,
specific details on the use of plutonium-242 are classified and restricted from unauthorized disclosure
for the protection of national security. Appendix B (which is classified and therefore not included in
this document) describes the need for and use of plutonium-242 for the DOE decisionmaker. The
SRS has plutonium-242 solution stored in a stainless-steel tank in H-Canyon that requires processing
and conversion to a form suitable for safe storage and subsequent use.

Neptunium is a target material irradiated in a nuclear reactor to produce plutonium-238. Plutonium-
238 is a thermal power source for remote terrestrial and space applications where solar collectors or
chemical batteries are not feasible. The SRS has the remaining domestic inventory of recovered
neptunium-237, the bulk of which is in solutions stored in stainless-steel tanks in H-Canyon. These
solutions contain neptunium-237 that was recovered from the processing of irradiated highly enriched
uranium fuels. In addition, the Site has a limited number of targets containing neptunium-237 that
were designed for irradiation in the SRS reactors; with the shutdown of the reactors, these targets are
no longer usable. To support the future production of plutonium-238, DOE must convert these
materials to a form that it can store safely and use later to fabricate new targets.

The approximately 14,000 liters (3,700 liters) of solution stored in a single stainless-steel tank in F-
Canyon represents a unique stockpile of americium and curium that DOE needs to support domestic
and international research programs. DOE uses americium and curium isotopes in the production of
californium-252, which is used as a neutron source for radiography and for nuclear medicine in the
treatment of certain types of cancer. These isotopes are also used for research in basic chemistry,
nuclear physics, and solid-state chemistry. The current inventory is stored in a single tank in F-
Canyon and in unusable metal targets in the reactor disassembly basins. These forms require
processing and conversion to produce a physical form that DOE can store safely for later use.

Table 1-1 summarizes the inventory of nuclear materials at the SRS in the Stable, Programmatic, and
Candidate for Stabilizations categories of material. Appendix A contains a more detailed listing.

Table 1-1. SRS nuclear materials.

Description Quantity Location(s)
Stable
Spent fuel 1,500 Receiving Basin for Offsite Fuels
elements
Unirradiated fuel, targets, reactor 315,000 Buildings 3054, 313-M, 315-M, 320-M,
components, and scrap from items 321-M, 322-M, and 341-M
fabrication operations
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K- and L-Reactors

and development

Unirradiated fuel, targets, and reactor || 6,900 items

components

Unirradiated and irradiated reactor 420 items C-, K-, L-, and P-Reactors

components and control rods

Depleted uranium oxide 36,000 R-Reactor, Buildings 221-1F, 221-12F,
drums 221-21F, 221-22F, 707-R, 714-7N, 728-F,

730-F, and 772-7B

Depleted uranium solutions 300,000 F-Canyon, F-Area Outside Facilities, and
liters TNX
(78,000
gallons)

Sources, standards, and samples 20,000 items || Sitewide

Laboratory materials used in research || 260 items Savannah River Technology Center

(1,600
gallons)
9 targets

Programmatic

Plutonium-242 solutions 13,000 liters || H-Canyon
(3,500
gallons)

Americium and curium solutions 14,000 liters || F-Canyon
(3,800
gallons)

Neptunium solutions and targets 6,100 liters || H-Canyon

Building 321-M

Candidates for Stabilization

Plutonium-239 solutions

34,000 liters

(9,000
gallons)

H-Canyon

HEU solutions

228,000
liters

(60,000
gallons)

H-Canyon and H-Area Outside Facilities
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Plutonium vault materials 2,800 FB-Line, HB-Line, Building 772-F,
packages Building 235-F, and SRTC

Irradiated Mark-31 targets 16,000 slugs || K-Reactor, L-Reactor, and F-Canyon

Irradiated Mark-16 and Mark-22 1,900 K-, L-, and P-Reactors and H-Canyon

fuels assemblies

Other irradiated targets 900 targets || K-, L-, and P-Reactors

Figure 1-6 shows the relative mass of nuclear material in each category. As the figure reflects, the
vast majority (more than 98 percent) of the stored mass of nuclear materials falls within the Stable
category. The high percentage of stable material is heavily influenced by the fact that much of the
material in the stable category is depleted uranium stored in approximately 36,000 drums and
approximately 315,000 miscellaneous items left from the fabrication process for SRS reactor
components (fuel, targets, etc.), which contain varying amounts of uranium.

Figure 1-6. Amount of nuclear material in each category.

1.5 Defense Nuclear Facilities Safety Board Review

The Defense Nuclear Facilities Safety Board (DNFSB) is an independent organization established by
Congress to provide oversight of DOE. On May 26, 1994, the DNFSB transmitted Recommendation
94-1 to the Secretary of Energy (DNFSB 1994). In its recommendation, the Board stated:

The halt in production of nuclear weapons and materials to be used in nuclear weapons froze the
manufacturing pipeline in a state that, for safety reasons, should not be allowed to persist
unremediated. The Board has concluded from observations and discussions with others that imminent
hazards could arise within two to three years unless certain problems are corrected.

We are especially concerned about specific liquids and solids containing fissile materials and other
radioactive substances in spent fuel storage pools, reactor basins, reprocessing canyons, processing
lines, and various buildings once used for processing and weapons manufacture.

It is not clear at this juncture how fissile materials produced for defense purposes will eventually be
dealt with long term. What is clear is that the extant fissile materials and related materials require
treatment on an accelerated basis to convert them to forms more suitable for safe interim storage.

The DNFSB noted it was "especially concerned” about plutonium and transplutonium (americium,
curium, etc.) solutions stored in tanks in F-Canyon and the deteriorating reactor fuel stored in the
canyons and reactor basins. The DNFSB recommended "that an integrated program plan be
formulated on high priority basis, to convert within two to three years the materials addressed in the
specific recommendations below, to forms or conditions suitable for safe interim storage." The Board
made the following specific recommendations relevant to nuclear materials stored at the SRS:

That preparations be expedited to process the dissolved plutonium and trans-plutonium isotopes in
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tanks in the F-Canyon at the Savannah River Site into forms safer for interim storage. The Board
considers this problem to be especially urgent.

That preparations be expedited to repackage the plutonium metal that is in contact with, or in
proximity to, plastic or to eliminate the associated existing hazard in any other way that is feasible
and reliable. Storage of plutonium materials generated through this remediation process should be
such that containers need not be opened again for additional treatment for a reasonably long time.

That preparations be expedited to process the deteriorating irradiated reactor fuel stored in basins at
_ the Savannah River Site into a form suitable for safe interim storage until an option for ultimate
disposition is selected.

In response to the Board's recommendation, DOE is developing an Integrated Program Plan to
address each concern in parallel with this EIS. The Integrated Program Plan will contain detailed
schedules and information on actions that DOE can take to alleviate the concerns raised by the
DNFSB. This EIS evaluates the potential environmental impacts from actions that DOE is
considering in response to SRS-related concerns raised by the Board.

1.6 Related National Environmental Policy Act Documents

F-Canyon Plutonium Solutions Environmental Impact Statement

On March 17, 1994, DOE published (59 FR 12588) its intention to prepare the Interim Management
of Nuclear Materials EIS to assess the interim management of nuclear materials stored at the SRS.
The original scope of this EIS included the plutonium solutions stored in the F -Canyon facility. In

the determination that the material presents risks to workers, the public, and the environment in the
form of radiation exposure from normal operations and potential accidents, which DOE could reduce
by converting the material to a solid stable form. In June 1994 the DOE Office of Environment,
Safety and Health performed an independent evaluation of the SRS request (DOE 1994d). That report
characterized the following potential facility accidents to be of serious concern: (1) the potential for
inadvertent criticality due to precipitation of plutonium from the F -Canyon solutions, and (2)
potential radiological releases to the environment due to leakage of plutonium solutions through
vessel cooling coils. The report did not conclude that the Mark-31 targets would be a serious concern
over the next 12 to 20 months. In light of this evaluation, DOE determined that the appropriate action
would be to prepare a separate expedited EIS to evaluate management alternatives for the F -Canyon
plutonium solutions. On August 23, 1994, DOE published in the Federal Register the notice of an
amendment to announce the preparation of a separate EIS on these solutions, The Final EIS on F-
Canyon Plutonium Solutions (DOE 1994¢) became available on December 30, 1994. The Record of
Decision was signed on F ebruary 1, 1995. The F -Canyon Plutonium Solutions EIS is relevant in the
assessment of cumulative impacts that could occur at the SRS during the period examined by this
Interim Management of Nuclear Materials EIS (see Chapter 3).

Programmatic EIS for storage and Disposition of Weapons-Usable Fissile Materials
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As announced in the Federal Register on June 21, 1994 (59 FR 3 1985), DOE is preparing this
Programmatic EIS to evaluate the long-term storage of weapons-usable fissile materials, primarily
plutonium-239 and highly enriched uranium, and the disposition of such materials that the President
has declared surplus to national defense needs. As described above, the SRS has a large inventory of
plutonium-239, highly enriched uranium, and other weapons-usable fissile materials that DOE will
include in the scope of the Programmatic EIS. The Programmatic EIS is, therefore, related because it
evaluates alternatives for some of the materials discussed in this EIS. However, the implementation
of decisions resulting from the Programmatic EIS could require 10 years or more to complete.
Therefore, interim decisions on stabilization and storage alternatives for weapons-usable fissile
materials are necessary until DOE can reach and implement those long-term decisions.

Environmental Assessment for the proposed interim storage of Enriched Uranium above the
maximum historical storage level at the Y-12 plant

The SRS has a large inventory of nuclear materials containing highly enriched uranium that could be
consolidated for interim storage at the Y-12 Plant in Oak Ridge, Tennessee. These materials include a
large portion of the approximately 315,000 items that remain from the fabrication of new
(unirradiated) fuel for SRS reactors, approximately 228,000 liters (60,200 gallons) of highly enriched
uranium solutions stored in stainless-steel tanks in H-Area, and irradiated fuel from both SRS and
offsite reactors. Current SRS operations are recasting and consolidating the unirradiated fuel and
leftover materials that contain highly enriched uranium into forms suitable for transport and storage at
the Y-12 Plant. The conversion of the highly enriched uranjum solutions into g highly enriched
uranium oxide is one of the management alternatives evaluated in this EIS, as is the dissolution and
reprocessing of irradiated SRS reactor fuel to recover highly enriched uranium. The Draft
Environmental Assessment on Uranium Storage at the Y-12 Facility (DOE 1994f) includes the
transport and storage of SRS highly enriched uranium materials. Therefore, the Y-12 Environmental
Assessment is related to this EIS. The Final Environmental Assessment is in preparation.

Savannah River Site Waste Management EIS

On April 6, 1994, DOE issued a Notice of Intent in the Federal Register (59 FR 16194) to prepare an
SRS Waste Management EIS, which will provide a basis for selecting a sitewide strategic approach to
managing present and future wastes generated at the Site. These wastes would be generated by
several activities including ongoing operations and potential actions, new missions, environmental
restoration, and decontamination and decommissioning programs. The Draft SRS Waste
Management EIS (DOE 1995), which became available on January 27, 1995, includes the treatment
of wastewater discharges in the Effluent Treatment Facility, F- and H-Area tank operations and waste
removal, and construction and operation of a replacement high-level waste evaporator in the H-Area
tank farm. In addition, it evaluates the Consolidated Incineration Facility technology for the treatment
of mixed waste. All the alternatives evaluated in this Interim Management of Nuclear Materials EIS
will result in the generation of waste (high-level, transuranic, mixed, etc.). Thus, the SRS Waste
Management EIS is related to this EIS because it evaluates management alternatives for various types
of waste that actions proposed in this EIS could generate. The SRS Waste Management EIS is also
relevant in the assessment of cumulative impacts that could occur at the SRS during the period
examined by this EIS (see Chapter 5). The Record of Decision for the SRS Waste Management EIS is
scheduled for mid-1995.

Defense Waste Processing Facility (DWPF) Supplemental EIS
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On April 6, 1994, DOE issued a Notice of Intent in the Federal Register (59 FR 16499) to prepare a
Supplemental EIS on the Defense Waste Processing Facility (DWPF) to examine the impacts of
completing construction and operating the DWPF at the SRS. This supplement to an EIS that DOE
issued in 1982 will assist the Department in deciding whether and how to proceed with the DWPF in
light of changes to processes and facilities that have occurred since the issuance of the 1982 EIS. The
Final EIS (DOE 1994g) was issued in November 25, 1994. The Record of Decision is scheduled for
spring 1995.

One of the alternatives considered for the stabilization of materials in this Interim Management of
Nuclear Materials EIS is vitrification using the Defense Waste Processing Facility. The selection of
this alternative would depend on a DOE decision to complete construction and operate the DWPF.
All the alternatives evaluated in this EIS would result in the generation of radioactive waste that DOE
would have to handle or treat at facilities described in the SRS Waste Management EIS and the
DWPF Supplemental EIS. Appendix D describes the estimated amounts of generated waste. The
DWPF Supplemental EIS is also relevant in the assessment of cumulative impacts that could occur at
the SRS during the period examined by this EIS. These impacts have been included in the cumulative
impact evaluation discussed in Chapter 5.

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory
Environmental Restoration and Waste Management Programs Environmental Impact
Statement (SNF and INEL EIS)

DOE is preparing this EIS (DOE 1994h) in compliance with the Court Order dated December 22,
1993, in the case of Public Service Company of Colorado v. Andrus, No. 91-0054-5-HLR (D. Idaho).
The Draft EIS was published in June 1994. The Final EIS and the Record of Decision will be
completed by April 30, 1995, and June 1, 1995, respectively. Volume 1 of this EIS analyzes at a
programmatic level the potential environmental impacts over the next 40 years of alternatives related
to the transportation, receipt, processing, and storage of DOE-owned spent nuclear fuel. Volume I
will be the basis for deciding, on a programmatic level, the sites at which DOE will manage the
various types of DOE-owned spent fuel. The Programmatic Spent Fuel EIS is related to this Interim
Management EIS because they both include alternatives for spent fuel currently stored in the SRS
reactor disassembly basins and the Receiving Basin for Offsite Fuels. Volume I of the programmatic
spent fuel EIS is also relevant in the assessment of cumulative impacts that could occur at the SRS
during the period evaluated by this EIS. These impacts have been included in the cumulative impact
evaluation discussed in Chapter 5.

Proposed Policy for the Acceptance of Foreign Research Reactor Spent Nuclear Fuel EIS

On October 21, 1993, DOE announced its intent to prepare this EIS (58 FR 54336), which analyzes
the acceptance of spent nuclear fuel containing uranium originally enriched in the United States from
foreign research reactors (FRR). This action would be in support of U.S. nonproliferation policy. The
Draft EIS is scheduled for release in the spring of 1995. A Record of Decision is scheduled for the
late summer of 1995. The EIS on foreign research reactor spent fuel is related to this Interim
Management EIS because both include alternatives involving the current inventory of highly enriched
uranium fuels stored at the Receiving Basin for Offsite Fuels and the reactor disassembly basins at
the SRS.

Environmental Assessment for the Operation of the HB-Line Facility and Frame Waste
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Recovery Process for Production of Pu-238 Oxide at the Savannah River Site

DOE released a draft of this environmental assessment (DOE 1994b) in September 1994. The draft
document addresses future operation of the HB-Line facility and the Frame Waste Recovery process
at the SRS. These facilities process plutonium-238 for energy sources in support of space, scientific,
and terrestrial missions. The final environmental assessment is scheduled for completion in early
1995. The environmental assessment is related to this EIS because it includes the portion of the
current SRS inventory of plutonium-238 that DOE considers usable to meet its programmatic needs.
This EIS deals with management alternatives for unusable scrap materials that contain plutonium-
238. The environmental assessment is also related because it evaluates proposed actions that could
occur at the SRS during the same period evaluated in this EIS. For this reason, it is relevant in the
assessment of potential cumulative impacts (see Chapter 5).

1.7 Relationship of Decisions

Many of the materials that are Candidates for Stabilization in this EIS are included in the scopes of
Programmatic EISs that DOE is preparing (see Section 1.6). These materials include spent fuel and
weapons-usable fissile materials such as plutonium-239 or highly enriched uranium. The actions
(other than No Action) being considered in this EIS involve either changing the physical form of the
nuclear materials or the manner in which they are stored. DOE believes that any actions taken as a
result of this EIS would be interim actions (within the context of the National Environmental Policy
Act) that are warranted for safety reasons independently of programs for long-term management or
disposition.

For example, the programmatic EIS on spent nuclear fuel management evaluates alternatives for
spent nuclear fuel stored at various DOE sites nationwide. The programmatic spent fuel EIS supports
decisions regarding where spent nuclear fuel will be stored until final disposition decisions are made.
The Mark-31 and Mark-16/22 aluminum-clad targets and fuel stored at SRS are included in the
inventory addressed by the programmatic EIS (less than 10 percent of the amount of fuel considered
in the programmatic spent nuclear fuel EIS). The Mark-31 targets and Mark-16/22 fuel are also
evaluated for stabilization in this EIS. DOE believes stabilization decisions for safety reasons of the
fuel and targets at SRS can be made independently and would not influence where DOE would
manage spent nuclear fuel from a programmatic perspective.
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CHAPTER 2. ALTERNATIVES

This chapter identifies the alternatives that DOE has evaluated for each material type and identifies
DOE's preferred alternatives. Table 2-1 lists the alternatives. Although most of the alternatives
evaluated in this EIS would rely on the use of existing facilities at the SRS, some would require new
or modified facilities. This chapter identifies such facilities for each alternative, if applicable.
Appendix C contains detailed descriptions of the facilities and their operations.

DOE has identified three broad categories of materials (i.e., Stable, Programmatic, and Candidate for
Stabilization). In general, DOE proposes to maintain Stable material in its current form, convert
Programmatic material to a safe and storable form to meet future needs, and stabilize material that
presents a safety concern if storage in its existing form continues. A number of steps (i.e., phases) are
associated with the implementation of any alternative (other than the No-Action Alternative). The
description of each alternative in this chapter includes a chart that shows the sequence and
approximate duration of the steps needed to implement it; the heavier line on each chart indicates the
critical time path for that alternative.

2.1 Stable Material

DOE has determined that the condition of most nuclear material at the SRS is not likely to present a
safety concern over the next 10 years and that such material is stable and suitable for continued
storage. Table A-1 lists each Stable material and specifies the facility in which DOE has stored it.

Because Stable material is suitable for continued storage, no actions are necessary to meet the
purpose and need for this EIS. Therefore, the preferred alternative for Stable material is Continuing
Storage (No Action). Under this alternative, such material would be managed in its existing form to
maintain the health and safety of workers and the public.

DOE would maintain facilities in good working condition and would continue to provide utilities
(water, electricity, steam, compressed gas, etc.) and services (security, maintenance, fire protection,
etc.) for each facility. Training activities would ensure that appropriate personnel maintained the
skills necessary to operate the facilities and equipment.

DOE would relocate, repackage, or recan the material as necessary to maintain safety. Relocation
would include the movement of material to consolidate storage, allow maintenance, or respond to a
safety concern. Repackaging would include placing material from a damaged storage container in a
new container or placing the damaged container in a larger container. DOE could perform
repackaging before damage to a container occurred if analyses concluded that damage was likely.
Recanning, which would primarily involve fuel and targets, would entail placing damaged or
degraded fuel in metal containers, sealing the containers, and placing them in storage. Sampling,
destructive and nondestructive examination, weighing, visual inspections, and similar activities
would determine the physical and chemical condition of the material. Existing solutions would
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require chemical adjustments to maintain their required concentration limits and chemistry controls.
In addition, DOE would continue ongoing programs for the consolidation of highly enriched uranium,
including the recasting of uranium fuel into ingots.

2.2 Programmatic Material

DOE has determined that some of the nuclear material at the SRS is needed to meet current or future
program missions. The following paragraphs indicate the missions for such materials, which
Appendix A describes in more detail:

o Plutonium-242 (Pu-242), which DOE would use in the nuclear weapons stockpile stewardship
program. This program assures the safety and reliability of the existing nuclear weapons
stockpile and Pu-242 is an essential and increasingly important part of the stockpile
stewardship program. DOE has placed the information on the use and need for Pu-242, which
is classified, in Appendix B. This appendix is available for review by the DOE decisionmaker.

e Americium-243 and curium-244, which DOE would maintain as a national asset to support
research in nuclear medicine, nuclear chemistry, solid-state chemistry, and nuclear physics.

e Neptunium-237, which DOE would use in the production of plutonium-238 to provide a power
source for remote terrestrial and space applications.

None of the programmatic material is in a form that DOE could use to meet its program missions. As
a result, DOE has evaluated an alternative(s) for each material that would convert it to a stable and
storable form for future use in DOE programs.

Almost all of the programmatic material exists in solution form (see Table 1-1). The plutonium-242,
americium-243 and curium-244, and neptunium-237 solutions at the Savannah River Site present the
same environmental, safety and health concerns as the Site's other plutonium solutions; however, due
to the quantity of plutonium-242, and americium-243/curium-244 isotopes stored in solution, they do
not present a criticality hazard. Therefore, there is a need to stabilize these solutions independent of
the program need. Future DOE decisions will determine if these materials will actually be used. The
Record of Decision following the completion of the Interim Management of Nuclear Materials EIS
will only determine what, if any, stabilization actions will be taken for these special materials.

2.2.1 PLUTONIUM-242

The SRS plutonium-242 that could be used to meet programmatic needs is stored in an aqueous
solution in one tank in H-Canyon. DOE has evaluated the following alternatives for the conversion of
this plutonium-242 to a form that meets the programmatic need:

Processing to Oxide.
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DOE would convert existing forms of plutonium-242 to an oxide by operating H-Canyon and HB-
Line (Figure 2-1 shows key facilities within H-Area, including the H-Can

yon building in the center; the figure also shows the Defense Waste Processing Facility in the
adjoining S-Area). Chemical separation activities would be conducted in the canyon as necessary to
separate the plutonium-242 from impurities and radioactive decay products in the solution to prepare
the material for conversion to a solid in HB-Line. Separated material other than plutonium-242 would
be transferred from H-Canyon to the high-level waste tanks via underground pipes. The entire
inventory of plutonium-242 solution in H-Canyon would be transferred through pipes to HB-Line
where it would be converted to an oxide. The oxide would be packaged in steel containers and stored
in an SRS vault. The material would be monitored and inspected during this storage period but the
containers would be opened only to satisfy a concern about safety, material accountability, etc. When
the proposed oxide packaging capability in FB-Line or the proposed Actinide Packaging Facility
became available (see Appendix C), the existing inventory of material would be evaluated to
determine if any action was required to ensure that the material met the DOE standard for storage of
plutonium oxides (DOE 1994a). If actions were required, the material would be transferred to the
packaging facility, heated, and repackaged.

Vitrification (F-Canyon).
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DOE would modify a portion of F-Canyon to add a vitrification capability. DOE would create the
vitrification facility by modifying an area inside the hot canyon

(see Appendix C). This modified area - the F -Canyon Vitrification Facility - would take about 3-1/2
years to complete. Most of the waste generated from the modification operations would be low-level
radioactive waste, which DOE would dispose of in existing SRS disposal facilities. After the facility
became operational, DOE would transfer oxide from H-Canyon (produced as described above for the
Processing to Oxide Alternative) to F-Area and vitrify it in the F-Canyon Vitrification Facility. DOE
would store the canisters in F-Canyon or a shielded vault. As a variation, DOE could transfer the
plutonium-242 solutions to F-Area using an appropriate shipping container (truck or rail). At present,
however, DOE does not have the capability to make such transfers. The issues of container
certification and availability must be resolved. In F-Area, the material could be moved into F -Canyon
by using a transfer line in the F-Area Outside Facilities east of the canyon or by bringing the shipping
container into the canyon and transferring the solution or targets to process vessels. Other transfer
methods could be utilized, such as introducing the material through FB-Line. When the material was
in the facility, it would be processed by chemical separation, if required, to ensure the purity of the
plutonium-242. The material would be chemically adjusted as required to meet the specifications for
introducing the plutonium to the vitrification process. The material would be directed through
intrafacility piping to the vitrification facility where the plutonium would be combined with molten
glass, poured into steel containers, cooled, and placed in storage in the canyon or a shielded vault.
High-level waste generated during these operations would be transferred to the F -Area high-level
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waste tanks.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would continue to store the plutonium-242 solutions until the completion of technical feasibility
studies. These studies would be necessary to determine the potential magnitude of the plutonium-242
contribution to saltstone radioactivity and assess whether the resulting saltstone radioactivity would
exceed permitted limits. When the studies were complete, DOE would adjust the solution chemically
as necessary for discharge to the waste tanks and eventually vitrify the material at the proposed
Defense Waste Processing Facility.

Continuing Storage (No Action). DOE would continue to store the plutonium-242 solution in the
H-Canyon tank. The activities discussed for stable material (Section 2.1) would be applicable.

DOE has identified Processing to Oxide as the preferred alternative because the SRS currently has the
capability to convert the material to an oxide, and because the oxide form would meet the
programmatic need. DOE reviewed conversion of the material to metal but determined it to be
unreasonable for detailed analysis in the EIS. Converting the material to a metal would still require
either the production of an oxide in HB-Line and then the additional steps of transferring the material
to FB-Line where it would be redissolved and converted to a metal, or the transportation of liquid
plutonium-242 to FB-Line. DOE determined that producing an oxide and then dissolving it to
produce metal would add unwarranted environmental impacts because the oxide form would meet the
programmatic need. DOE did not select transferring the plutonium-242 solution to FB-Line for
conversion to metal because DOE has not developed a method to hold the plutonium-242 during
transportation. DOE evaluated but did not select the Processing and Storage for Vitrification (Defense
Waste Processing Facility) alternative because implementing this alternative would make the material
unavailable to meet the programmatic need. The material would not be available because once it was
discarded to the high-level waste tanks, it would be mixed with all other waste and diluted to the
point that it would be unrecoverable. DOE evaluated but did not select the Vitrification

(F-Canyon) alternative because of the additional steps required to convert vitrified plutonium-242 to
a form usable to meet the programmatic need. To make the plutonium-242 usable after vitrification,
DOE would have to chemically dissolve the glass, separate the plutonium, and convert the plutonium
solution to an oxide or metal.

2.2.2 AMERICIUM AND CURIUM

About 14,000 liters (3,800 gallons) of americium and curium solution are stored in a single tank in F-
Canyon (Figure 2-2 shows F-Area with the F-Canyon building in the center). Americium and curium
are feed materials in the DOE National Heavy Metal and Advanced Neutron Source Program that
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produces heavier transuranium elements such as californium-252. Californium-252 has a wide variety
of medical, commercial, and defense-related uses, which include cancer treatment and treatment
research, neutron radiography for nondestructive testing of metal parts in aircraft, and the online
assay of coal and cement as a quality control function.

DOE has determined that to be suitable for eventual programmatic use the material should be
converted to a solid form that could be transported to and used by the Oak Ridge National Laboratory
(the DOE user). DOE would have to convert the americium and curium solution in F-Canyon to a
solid to meet these programmatic uses.

DOE has identified the following alternatives for evaluation in considering conversion of the
americium and curium material to meet programmatic needs:

Vitrification (F-Canyon).
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DOE would continue to store the material in F-Canyon while undertaking studies, design work, and
modification of a portion of the canyon to add a vitrification capabi create the vitrification facility by
modifying an area inside the hot canyon (see Appendix C). This modified area - the F-Canyon
Vitrification Facility - would take about 3-1/2 years to complete. Most of the waste generated from
the modification operations would be low-level radioactive waste, which DOE would dispose of in
existing SRS disposal facilities.

Figure 2-2. F-Area.

After the facility became operational, DOE would process the existing americium and curium
solution to remove impurities and radioactive decay products and chemically adjust the material as
necessary to meet vitrification process feed requirements. Then the material would be transferred to
the vitrification facility. DOE would vitrify the material, pour it into stainless-steel canisters, seal the
canisters, and place them in storage at the SRS. DOE expects it would take about 6 months to vitrify
the americium and curium solutions, producing about 40 canisters. The radiation level would be very
high, about 90 rem per hour at 1 meter (3.2 feet) from a canister. High-level waste generated from
chemical processing operations would be transferred to the F-Area high-level waste tanks.

Processing to Oxide.
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DOE would continue to store the material in F-Canyon while undertaking studies, design work, and
modification of a portion of the canyon to add the capa

bility to process americium and curium to oxide. These modifications would take about 3-1/2 years to
complete. A problem associated with oxide production is that the operation of the process would be
limited to batches of 500 grams (17.6 ounces). Larger quantities would cause self-heating of the
material to an extent that would impede the oxide conversion process. At this rate, it would take
about 2-1/2 years to convert all the americium and curium to oxide even if DOE operated the
conversion facility 24 hours a day, 7 days a week. This operation would yield about 250 cans of
americium and curium oxide. Another problem is that the americium and curium oxide would emit
very high levels of radiation. Each can of oxide could produce radiation levels as high as 30 rem per
hour at 1 meter (3.2 feet). As a result, all loading and packaging operations (which are normally
performed by hand) would have to be accomplished remotely. Designs for this remote operation
would be complicated and would be the factor of greatest uncertainty associated with the
implementation of this alternative. In addition, DOE has not yet been able to identify a suitable
container (the cask into which it could load the oxide cans) for storage and eventual shipment.

After the facility became operational, DOE would process the existing americium and curium
solution to remove impurities and radioactive decay products and chemically adjust the material as
necessary to meet the oxide conversion process feed requirements. Then the solution would be
transferred through pipes inside the canyon to the oxidation facility. The material would be converted
to an oxide, sealed in containers, and placed in appropriate storage canisters. The material would be
stored in F-Canyon or transferred to a heavily shielded vault for storage. High-level waste generated
during processing would be sent to the F-Area high-level waste tanks via underground pipes.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would continue to store the americium and curium solutions until the completion of technical
feasibility studies. These studies would be necessary to determine

the potential magnitude of the americium and curium contribution to saltstone radioactivity and
assess whether the resulting saltstone radioactivity would exceed permitted limits. When the studies
were complete, DOE would adjust the resulting solution chemically as necessary for discharge to the
waste tanks and eventually vitrify the material at the proposed Defense Waste Processing Facility.

Continuing Storage (No Action). DOE would continue to store the americium and curium
solution in F-Canyon. The activities discussed for stable material (Section 2.1) would be applicable.

DOE has identified Vitrification (F-Canyon) as the preferred alternative to convert the americium and
curium solution. The construction of facilities for vitrification and oxide production would have

http://nepa.eh.doe.gov/eis/eis0220/EIS0220 2.html 08/09/2001



Interim Management of Nuclear Materials Page 7 of 30

roughly the same cost and would require the same time for completion. The vitrified material,
however, would be more stable, less dispersible, and less leachable than oxide. The vitrification
process would also produce fewer containers, which would be more suitable for transportation and
storage, than the oxide process. DOE also expects container loading and handling procedures for the
vitrified material to be less complex than those for oxide. Finally, DOE would complete the
vitrification alternative about 2 years before the oxide alternative due to the operational limitations
associated with oxide production.

DOE evaluated but did not select the Processing and Storage for Vitrification (Defense Waste
Processing Facility) alternative because implementing this alternative would make the material
unavailable to meet the programmatic need. The material would not be available because once it was
discarded to the high-level waste tanks, it would be mixed with all other waste and diluted to the
point that it would be unrecoverable. In addition, the increased radiation levels expected to be
generated by introducing this material to the high-level waste tanks could be reduced only by diluting
the waste volume with an additional one million gallons of liquid waste.

2.2.3 NEPTUNIUM-237

Approximately 6,100 liters (1,600 gallons) of neptunium-237 solution are currently stored in H-
Canyon storage tanks. In addition, nine neptunium targets are stored in M-Area. Neptunium-237 is
used in the production of plutonium-238, the principal use of which is in thermal power generators in
applications where solar power or chemical batteries are not practical, such as exploratory spacecraft.
DOE has identified the following alternatives for evaluation in considering conversion of the
neptunium-237 in targets and solution to a form that could be used to meet programmatic needs:

Processing to Oxide.
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DOE would begin by transferring the nine targets from M-Area to H-Canyon and dissolving them.
This material would be processed through the canyon and added to th

e existing neptunium solution. DOE would perform chemical separation operations as required to
remove radioactive decay products and other chemicals that could interfere with the oxide conversion
process. The resulting neptunium solution would be transferred to the HB-Line through intrafacility
pipes and converted to neptunium oxide. The radioactive decay products and other material would be
transferred through underground pipes to the high-level waste tanks. The oxide would be put in
shielded containers and placed in storage in an F-Area vault. When the proposed Actinide Packaging
Facility became available or the proposed FB-Line modifications for oxide packaging were
completed (see Appendix C), any material that had not been used for programmatic purposes would
be heated and repackaged if required to ensure long-term stability.
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Vitrification (F-Canyon).
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DOE would continue to store the material in H-Canyon. During this time, DOE would complete the
necessary technical evaluation to determine the feasibility of o

btaining a container that would enable the shipment of neptunium solutions across the SRS. In

addition, DOE would undertake the studies, design work, and required equipment changes to provide
the capability to vitrify neptunium-237 in F-Canyon (see Appendix C). Then DOE would transfer the
neptunium-237 targets and solution to F -Canyon or FB-Line, using an appropriate shipping container

container certification and availability must be resolved. In F -Area, the material could be moved into
F-Canyon by using a transfer line in the F-Area Outside Facilities east of the canyon or by bringing
the shipping container into the canyon and transferring the solution or targets to process vessels.
Other transfer methods could be utilized, such as introducing the material through FB-Line. When the
material was in the facility, it would be processed by chemical separation, if required, to ensure the
purity of the neptunium-237. The material would be chemically adjusted as required to meet the
specifications for introducing the neptunium to the vitrification process. The material would be
directed through intrafacility piping to the vitrification facility where the neptunium would be
combined with molten glass, poured into steel containers, cooled, and placed in storage in the canyon
or a shielded vault. High-level waste generated during these operations would be transferred to the F-
Area high-level waste tanks.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would continue to store the neptunium solutions until the completion of technical feasibility
studies. These studies would be necessary to determine the pote

ntial magnitude of the neptunium contribution to saltstone radioactivity and assess whether the
resulting saltstone radioactivity would exceed permitted limits. When the studies were complete,
DOE would adjust the resulting solution chemically as necessary for discharge to the waste tanks and
eventually vitrify the material at the proposed Defense Waste Processing Facility.

Continuing Storage (No Action). DOE would continue to store the neptunium solution in H-

Canyon and the targets in M-Area or another suitable storage facility on the Site. The no-action
activities discussed for stable material (Section 2.1) would be applicable for the neptunium.
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DOE has determined that the preferred alternative for neptunium-237 is Processing to Oxide because
the existing technology for the production of plutonium-238 is based on the use of neptunium-237
targets, which use neptunium oxide as a raw material. Although the targets in M-Area are in an oxide
form, they were fabricated originally to be irradiated in the SRS reactors and cannot be used
anywhere else in their current form. The SRS reactors are no longer operating. Processing the targets
would place the material in a form such that future users of the material (e.g., Oak Ridge National
Laboratory) could fabricate the type of target required for their plutonium-238 production process.
The Processing to Oxide Alternative would use existing SRS capabilities to produce a product that
met programmatic needs. The Vitrification (F-Canyon) alternative was not selected because of
unresolved technical issues concerning the shipment of neptunium in liquid form and because
dissolution and chemical recovery operations would be required after vitrification to enable the use of
the material to fabricate targets. DOE evaluated but did not select the Processing and Storage for
Vitrification (Defense Waste Processing Facility) alternative because implementing this alternative
would make the material unavailable to meet the programmatic need. The material would not be
available because once it was discarded to the high-level waste tanks, it would be mixed with all
other waste and diluted to the point that it would be unrecoverable.

2.3 Candidate Materials for Stabilization

DOE would stabilize a material if its physical form or storage configuration was a safety concern, or
if it could become a safety concern within the next 10 years. DOE evaluated a range of alternative
stabilization methods for each category of nuclear material, and used the following criteria to select
the alternative stabilization methods for evaluation:

o The product of the proposed action should be stable over a reasonable period of time to prevent
the need to restabilize the material.

e The stabilization method should involve a technology that would enable the initiation of
stabilization actions as quickly as practical and within the period covered by this EIS.

After applying these criteria, DOE selected Processing to Metal, Processing to Oxide, Blending
Down to Low Enriched Uranium, Processing and Storage for Vitrification (Defense Waste Processing
Facility), Vitrification (F-Canyon), and Improving Storage as reasonable alternative stabilization
methods for evaluation in addition to the No-Action Alternative.

DOE has identified a preferred alternative to stabilize the material in each category. Sections 2.4 and
2.5 summarize the results of the DOE evaluation, which concluded there were no significant
differences in environmental impacts among the alternatives. DOE selected the preferred alternative
in each material category that would achieve stabilization quickly, emphasizing the use of proven
technology and existing facilities.

2.3.1 H-CANYON PLUTONIUM-239 SOLUTIONS

Approximately 34,000 liters (9,000 gallons) of plutonium nitrate solutions are stored in stainless-steel
tanks in the H-Canyon facility. DOE has identified the following alternatives for management of
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these solutions:

Processing to Oxide.
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DOE would process the plutonium-239 solution by operating H-Canyon as necessary to remove
radioactive decay products and other impurities that would interfere with subsequent stabilization
steps. No actions would occur to achieve a specific purity for the plutonium in the solution other than
those necessary to operate the process. DOE would transfer the separated impurities to the H-Area
high-level waste tanks, and would transfer the plutonium solution to the HB-Line for conversion to
an oxide. DOE would place the oxide in storage containers, load the containers in shipping
containers, and transport the material to F-Area for storage. In parallel with this effort, DOE would
modify a portion of the existing FB-Line to provide the capability to package plutonium oxide in a
manner that met the storage criteria the Department has established for plutonium oxides (DOE
1994a). A glovebox would be added to FB-Line to enable the oxide to be heated and packaged in a
nonreactive atmosphere without the use of plastic wrapping material. After the completion of the FB-
Line modifications, DOE would transfer the plutonium oxide to that facility, heat it to meet long-term
storage criteria, package it, and transfer it to a storage vault in F-Area.

If it determined that it could not modify the FB-Line to provide the proper packaging capability or the
capability for future inspection and packaging maintenance, DOE would begin work on the proposed
Actinide Packaging Facility (see Appendix C); this would occur in parallel with plutonium
conversion activities, but the facility would take about 8 years to complete and begin operations.

The Actinide Packaging F acility or the modifications to FB-Line would provide the capability to
package plutonium oxide (or plutonium metal) to meet recent Departmental recommendations for the
safe storage of plutonium metal and oxides (DOE 1994a). For plutonium oxides, the recommended
packaging criterion is that the material be heated to achieve a condition where less than 0.5 percent of
the weight of the material is lost by subsequent heating (over a specified time period) and that,
following the heating step, the material is cooled and packaged for storage in a nonreactive
atmosphere so the benefits of the heating step are retained. The purpose of these actions is to
minimize the amount of gas generated within the container used to store the material because the gas
has the potential to pressurize, and occasionally cause failure of, a storage container. Gas, normally
oxygen and hydrogen, could be generated from the decomposition of water molecules by the radiation
given off by the plutonium. The new heating and packaging steps would substantially reduce the
amount of moisture in the plutonium oxide, thus reducing potential gas generation. For metal, the
criterion is to package the material in a nonreactive atmosphere with no contaminants such as plastic
wrapping. The existing B-Line facilities at the SRS (where packaging traditionally occurred) do not
have the equipment required to accomplish these new steps.

Processing and Storage for Vitrification (Defense Waste Processing Facility).
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DOE would continue to store the H-Canyon plutonium solution until ready to discharge it to the H-
Area high-level waste tanks. The material would even

tually be vitrified at the proposed Defense Waste Processing Facility (DWPF).

The DWPF was designed to process 132.5 million liters (35 million gallons) of high-level waste
(currently stored in F- and H-Area waste tanks) into a glass material encased in stainless-steel
cylinders that would be suitable for disposal in a geologic repository. The first step for vitrifying the
H-Canyon plutonium solutions would be to transfer the solutions to the high-level waste tanks, which
will feed the DWPF. Before transfer, DOE would adjust the solutions to ensure the nuclear criticality
safety of the material in the tanks. DOE has identified several concepts for such adjustments: diluting
the solutions with water and chemicals to achieve very low fissile material concentrations, diluting
the solutions with depleted uranium, or adding iron and manganese or other neutron poisons such as
gadolinium (DOE 1994b). After transfer to the waste tanks, the material would be stored and
eventually transferred to the DWPF for vitrification.

DOE would have to address many technical issues to demonstrate the feasibility of this stabilization
method. For example, a detailed safety analysis would be performed to evaluate and develop controls
to prevent an inadvertent nuclear criticality accident. This type of accident could occur if the fissile
material, without adequate neutron poison, precipitated during or after the transfer to the waste tanks.
A complete evaluation of the capability of the proposed Defense Waste Processing Facility to process
fissile material-bearing high-level waste would be required because the original vitrification process
was not designed to handle significant quantities of fissile material. In addition, DOE would have to
review the availability of sufficient space in the waste tanks and incorporate impacts into established
plans and schedules for consolidating and processing the material in the tanks and retiring older tanks
from service. Because of these complex issues, DOE estimates it would need approximately 6 years
to perform the technical studies, training, and qualification efforts necessary to ensure safe operations
for the transfer of the solution for subsequent vitrification. Then DOE would need 3 years or more to
transfer the solutions to the high-level waste tanks because of the availability of tank space and
nuclear criticality concerns. The actual vitrification of fissile material solutions in the DWPF would
not start within the 10-year period evaluated in this EIS. However, the annual impacts from the work
associated with the vitrification process are presented in Appendix D.

Vitrification (F-Canyon).
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DOE would complete the necessary technical evaluation to determine if it would be feasible to obtain
a container suitable to enable the shipment of plutonium solutions across the SRS. At present, DOE
does not have the capability to make such transfers. The issues of container certification and
availability must be resolved In addition DOE would undertake the studies design work, and

C). Then DOE would transfer the H-Canyon plutonium solution to F-Canyon or FB-Line, usmg an
appropriate shipping container (truck or rail). In F-Area, the material could be moved to F-Canyon by
using a transfer line in the F-Area Outside Facilities east of the canyon or by bringing the shipping
container into the canyon and transferring the solution to process vessels. Other transfer methods
could be used, such as introducing the material through FB-Line. When the material was in the
facility, it would be processed by chemical separation and chemically adjusted as required to meet the
specifications for introducing the plutonium to the vitrification process. The material would be
directed through intrafacility piping to the vitrification facility where the plutonium would be
combined with molten glass, poured into stainless-steel canisters, cooled, and placed in storage in the
canyon or a shielded vault. High-level waste generated during these operations would be transferred
to the F-Area high-level waste tanks.

Processing to Metal.
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DOE would complete the necessary technical evaluation to determine the feasibility of obtaining a
container that would enable the shipment of plutonium solutions across the SRS. At present, DOE
does not have the capability to make such transfers. The issues of container certification and
availability must be resolved. Then DOE would transfer the H-Canyon plutonium solution to F-
Canyon or FB-Line, using an appropriate shipping container (truck or rail). In F-Area, the material
could be moved into F-Canyon by using a transfer line in the F-Area Outside Facilities east of the
canyon or by bringing the shipping container into the canyon and transferring the solution to process
vessels. Other transfer methods could be used, such as introducing the material through FB-Line.
When the material was in the facility it would be processed via chemical separation as required to
meet the specifications for introducing the plutonium to FB-Line. No actions would occur to achieve
a specific purity for this material other than those necessary to operate the process. The solution
would be transferred through the FB-Line process equipment and converted to metal buttons. The
buttons would be packaged and stored in an F-Area vault. Any high-level waste generated during this
process would be transferred to the F-Area high-level waste tanks. In parallel with this effort, DOE
would begin modifications to FB-Line to provide the capability to package plutonium metal in
accordance with the Departmental plutonium storage standard (DOE 1994a). A glovebox would be
added to the FB-Line facility to enable the material to be packaged in a nonreactive atmosphere
without the use of plastic wrapping material. After the modifications, DOE would transfer the
plutonium metal there and package it to meet DOE storage requirements for plutonium metal (i.e., the
metal would be cleaned and repackaged in a nonreactive atmosphere and sealed in a container). The
packaged material would be placed in an F-Area vault.

If DOE determined that it could not modify the FB-Line to provide the proper packaging capability or
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the capability for future inspection and packaging maintenance, DOE would begin work on the
proposed Actinide Packaging Facility; this would occur in parallel with plutonium conversion
activities, but the facility would take about 8 years to complete and begin operations.

Continuing Storage (No Action). DOE would continue to store the plutonium-239 solution in H-
Canyon. The no-action activities described for stable material (see Section 2.1) would be applicable
for this solution.

DOE's preferred alternative is Processing to Oxide because it would rely the most on proven
technology and processes and existing facilities, and because it would achieve the most important
step of the stabilization process (i.€., conversion to a solid) 1 year sooner than any other alternative.
The Vitrification (F-Canyon) and the Processing to Metal Alternatives were not selected because of
the implementation time and unresolved technical issues associated with shipping plutonium in liquid
form. DOE did not select the Processing for Storage and Vitrification (Defense Waste Processing
Facility) Alternative because it could not begin the stabilization activity within the next 10 years and
because of the technical uncertainties associated with processing significant quantities of fissile
material through the DWPF.

DOE did not consider alternatives that would improve the methods of storing the solutions (beyond

that of the No-Action Alternative) as reasonable because the material would not be in a stabilized
form.

2.3.2 H-CANYON URANIUM SOLUTION

There are approximately 228,000 liters (60,000 gallons) of enriched uranium nitrate solutions in
stainless-steel tanks both inside and outside the H-Canyon facility. DOE has identified the following
alternatives for management of these solutions.

Blending Down to Low-Enriched Uranium.
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Before stabilizing the enriched uranium, DOE would process the solutions through H-Canyon to
separate the enriched uranium from the other material in the solution (e.g., radioactive decay products
normally present in irradiated fuel). The decay products would be highly radioactive and DOE would
not be able to introduce it to the uranium processing equipment because of the hazard it would
present to workers. DOE would transfer the radioactive decay products and other material to the H-
Area high-level waste tanks. DOE would stabilize the highly enriched uranium solution (comprising
approximately 60 percent uranium-235) by converting the material to uranium oxide.

The FA-Line is the only SRS facility designed to produce uranium oxide, but it was not designed to

produce oxide from solutions of highly enriched uranium. To use the FA-Line, DOE would dilute the
uranium-235 solution with existing depleted uranium oxide. DOE would accomplish this by
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dissolving the depleted uranium oxide in FA-Line. DOE would transport the depleted uranium
solution to H-Canyon by truck and blend it with the enriched uranium solution to achieve a diluted
solution of uranium-235. DOE would transport the mixture back to FA-Line by truck and convert it
to low-enriched uranium oxide. The final product would be loaded into 208-liter (55-gallon) drums
for storage. DOE would make minor modifications in F- and H-Areas to enable truck-trailer loading
and unloading and to install a spare oxide dissolver at FA-Line. In addition, DOE would construct a
storage facility with an area of approximately 186 square meters (2,000 square feet) on previously
disturbed land in the industrialized F-Area to handle the drums of uranium oxide.

A variation of this alternative would be to transport the uranium solution from H-Area to F-Area by
rail or truck using an appropriate shipping container. FA-Line would be used to dissolve depleted
uranium oxide and blend it with the uranium solution from H-Area to achieve a low-enriched
uranium solution. Blending operations could occur in F -Canyon process vessels or in F-Area Outside
Facility tanks. The facility modifications and the storage facility described above would be required.

Processing to Oxide (Uranium Solidification Facility).
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DOE would continue to store the enriched uranium solution in H-Canyon while completing
construction of the Uranium Solidification F acility in the canyon. After construction, DOE would use
the H-Canyon process to remove radioactive decay products and other material from the solution and
would transfer the solution to the Uranium Solidification Facility using intrafacility piping. DOE
would process the solution to highly enriched uranium oxide, place the oxide in containers, and store
the containers in a vault.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would continue to store the H-Canyon uranium solution until it was ready for transfer to the H-
Area high-level waste tanks. Before the transfer, DOE would adjust the solution to ensure the safety
of the material already in the tanks. The material would be vitrified at the proposed Defense Waste
Processing Facility. Criticality concerns similar to those described in Section 2.3.1 would exist for
this alternative.

Continuing Storage (No Action). DOE would continue to store the uranium solution in H-
Canyon. The no-action activities described for stable material (see Section 2.1) would be applicable
for this solution.

DOE's preferred alternative is Blending Down to Low-Enriched Uranium because it would achieve
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stabilization at least 2 years faster than any other alternative and would use existing facilities and
equipment with only minor modifications. Construction of the new storage facility would not be
critical to the completion of this alternative because DOE would store any drums of low enriched
uranium oxide in other facilities on a temporary basis until it had completed the new storage facility.
DOE did not select Processing to Oxide (Uranium Solidification Facility) because it would require
the construction of a new facility, and stabilization could not occur until the completion of
construction and the subsequent staffing, training, and readiness review activities. DOE did not select
the Processing for Storage and Vitrification (Defense Waste Processing Facility) Alternative because
it could not begin the stabilization activity within the next 10 years and because of the technical
uncertainties associated with processing significant quantities of fissile material through the proposed
Defense Waste Processing Facility.

DOE did not evaluate Processing to Metal in detail because this capability does not exist at the SRS
(facilities would have to be modified or constructed); in addition, because the oxide form is stable,
there would be no advantage to producing uranium metal. DOE did not evaluate Improving Storage
because this method would be viable only for material already in solid form.

2.3.3 PLUTONIUM AND URANIUM STORED IN VAULTS

The material in this category is currently stored in about 3,000 containers, most of which are small
cans in either the Building 235-F vault or the FB-Line vault. The material includes alloys,
compounds, oxides, large metal pieces such as buttons and ingots, and metal fragments, and consists
predominantly of plutonium-239 with some uranium-235.

DOE anticipates that the material would fall into one of two categories. The first would be material
for which DOE could achieve stabilization by simply heating and repackaging to meet the long-term
storage criteria (DOE 1994a). The material in this category would generally be lower in chemical
contaminants and higher in the percentage of fissile material; examples include plutonium metal
(such as buttons) and plutonium and uranium oxides, which are essentially in product form. The other
category of material would require some type of processing action to achieve stabilization. The
material in this category would be higher in chemical contaminants (such as reactive calcium and
fluorides) and lower in the percent of fissile material; examples include plutonium compounds, metal
fragments, and plutonium and uranium oxides that are residual material from past production
activities. DOE believes about half of all the containers hold material that would require only heating
and repackaging; the remaining material would require a stabilization activity that involves
processing. DOE has identified Continuing Storage (No Action), Improving Storage, Processing and
Storage for Vitrification in Defense Waste Processing Facility, Processing to Oxide, Processing to
Metal, and Vitrification (F-Canyon) as alternatives for the management of this material.

Improving Storage.
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DOE would upgrade its container inspection capability by installing new equipment in an existing
facility such as FB-Line; this would consist of installing digital radiography screening equipment and
other assay equipment to assess the condition of the material and the containers. DOE would transfer
the containers to the inspection area to determine the condition of the material. Material determined
to require processing before repackaging would be returned to storage until processing activities
could be initiated. Material determined to require only repackaging would be returned to storage until
the repackaging facility was completed.

In parallel with these inspection activities, DOE would begin work to provide the capability to meet
the Departmental plutonium storage standard (DOE 1994a) in FB-Line. A glovebox would be added
to heat plutonium oxide and to package oxide and metal in a nonreactive atmosphere without the use
of plastic wrapping material. After the modifications were completed, DOE would transfer the
plutonium oxide there for packaging. The packaged material would be placed in a SRS vault. High-
level waste from these processing operations would be sent to the F-Area high-level waste tanks.

If DOE determined that it could not modify the FB-Line to provide the proper packaging capability or
the capability for future inspection and packaging maintenance, DOE would begin work on the
proposed Actinide Packaging Facility. This would be accomplished in parallel with plutonium
inspection and characterization activities, but the facility would take about 8 years to complete and
begin operations. Any plutonium oxide that had not been packaged to meet the DOE plutonium
storage criteria (DOE 1994a) would be transferred to the facility and repackaged.

Processing to Oxide.
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DOE would transfer potentially unstable oxide or metal from storage to HB-Line or H-Canyon. DOE
would dissolve the material in one of the HB-Line or H-Canyon dissolvers and process it as required
in the canyon to separate the plutonium from the uranium and other impurities that contributed to the
stability concerns. The plutonium would be processed through HB-Line to produce an oxide, which
would be placed in a vault for storage. No actions would occur to achieve a specific purity for this
material other than those necessary to operate the process. The uranium would be diluted to low
enrichment, converted to an oxide, and packaged as described for the H-Canyon Uranium Solutions
(see Section 2.3.2). As a variation, the uranium could be chemically adjusted and transferred to the H-
Area high-level waste tanks. The amount of fissile material involved in this transfer would be small,
obviating the criticality concerns described for the Processing and Storage in the Defense Waste
Processing Facility Alternative. In parallel with this effort, DOE would begin work to provide the
capability to meet the Departmental plutonium storage standard (DOE 1994a) in FB-Line. A
glovebox would be added or modified to heat and package the material in a nonreactive atmosphere
without the use of plastic wrapping material. After the modifications, DOE would transfer the
plutonium oxide there for packaging. The packaged material would be placed in an F-Area vault.
High-level waste from these processing operations would be sent to the H-Area high-level waste
tanks.
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If DOE determined that it could not modify the FB-Line to provide the proper packaging capability or
the capability for future inspection and packaging maintenance, it would begin work on the proposed
Actinide Packaging Facility. This would be accomplished in parallel with oxide conversion activities,
but the facility would take about 8 years to complete, and begin operations. Any plutonium oxide that
had not been packaged to meet the DOE plutonium storage criteria (DOE 1994a) would be
transferred to the facility and repackaged.

Processing to Oxide.
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DOE would transfer potentially unstable oxide or metal from storage to F-Canyon or FB-Line,
dissolve the material in one of the F-Canyon or FB-Line dissolvers, and process it as required in the
canyon to separate the plutonium from the uranium and other impurities that contributed to the
stability concerns. The plutonium would be processed through the FB-Line to produce plutonium
metal, which would be packaged and placed in a vault for storage. No actions would occur to achieve
a specific purity for this material other than those necessary to operate the process. The uranium
would be processed to low enrichment by blending it with depleted uranium using FA-Line and F-
Canyon process vessels or F-Area Outside Facilities tanks, as described for the H-Canyon Uranium
Solutions (see Section 2.3.2). Asa variation, the uranium could be chemically adjusted and
transferred to the F-Area high-level waste tanks. The amount of fissile material involved in this
transfer would be small, obviating the criticality concerns described for the Processing and Storage in
the Defense Waste Processing F acility Alternative. In parallel with this effort, DOE would begin
work to provide the capability to meet the Departmental plutonium storage standard (DOE 1994a) in
FB-Line. A glovebox would be added or modified to package the material in a nonreactive
atmosphere without the use of plastic wrapping material. After the modifications, DOE would
transfer the plutonium metal there for packaging. The packaged material would be placed in an F-
Area vault. High-level waste from these processing operations would be sent to the H-Area high-level
waste tanks.

If DOE determined that it could not modify the FB-Line to provide the proper packaging capability or
the capability for future inspection and packaging maintenance, it would begin work on the proposed
Actinide Packaging Facility. This would be accomplished in parallel with plutonium conversion
activities, but the facility would take about 8 years to complete, and begin operations. Any plutonium
metal that had not been packaged to meet the DOE plutonium storage criteria (DOE 1994a) would be
transferred to the facility and repackaged.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would store the material until it was ready to transfer it to the F- or H-Area high-level waste
tanks. In preparing the material for transfer to the waste tanks, DOE would move it to FB-Line or F-
Canyon or to HB-Line or H-Canyon and dissolve it. DOE would adjust the solution to ensure the
safety of the material in the waste tanks and then would transfer the material to the F- or H-Area
high-level waste tanks. The material would be vitrified at the proposed Defense Waste Processing

2.3.1

Vitrification (F-Canyon).
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DOE would store the potentially unstable oxide and metal until the proposed F-Canyon Vitrification
Facility was available. Then the material would be transferred to F-Canyon or FB-Line and dissolved
and processed in the canyon to separate the plutonium and uranium and other impurities. The
plutonium would be chemically adjusted as required to achieve the feed specifications for
vitrification and then vitrified. The resulting glass product in stainless-steel canisters would be stored
in F-Canyon or a vault. The uranium would be processed to low enrichment by blending it with
depleted uranium using FA-Line and F-Canyon process vessels or F-Area Outside Facilities tanks, as
described in Section 2.3.2.

As a variation, the uranium could be chemically adjusted and transferred to the F-Area high-level
waste tanks. The amount of fissile material involved in this transfer would be small, obviating the
criticality concerns described for the Processing and Storage in the Defense Waste Processing Facility
Alternative. Any high-level waste associated with this alternative would also be sent to the F-Area
high-level waste tanks.

Continuing Storage (No Action). DOE would continue to store the plutonium solids in a vault. The
no-action activities described for stable material (see Section 2.1) would be applicable for these
solids.

DOE proposes Improving Storage and Processing to Metal as the preferred alternatives for stabilizing
this material. As mentioned above, DOE believes that about half the containers hold material for
which the Improving Storage Alternative would be applicable. The material in the remaining
containers would be stabilized by the Processing to Metal Alternative. DOE would use the Processing
to Metal Alternative because it would achieve stabilization about 18 months sooner than Vitrification
(F-Canyon) and about 2 years more quickly than Processing to Oxide. In addition, the metal
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alternative would rely the most on the use of existing capability and technology. The alternative of
vitrification in the Defense Waste Processing Facility was not selected because stabilization activity
could not be initiated within the next 10 years (or more) due to the technical issues and the inventory
of existing high-level waste that would have to be vitrified first.

2.3.4 MARK-31 TARGETS

Approximately 16,000 metal targets are stored in water-filled basins in K- and L-Areas and the F-
Canyon. These aluminum-clad targets contain depleted uranium, plutonium-239, and fission
products. DOE has identified the following reasonable alternatives for the interim management of
these targets:

Processing to Metal.
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DOE would load the targets from the disassembly basins into large casks, load the casks on SRS rail
cars, and transport them to F-Canyon, where it would load the targets in a dissolver tank and dissolve
the targets. Then DOE would use the PUREX process to separate the plutonium solution from
depleted uranium, fission products, and other impurities. DOE would process the depleted uranium to
oxide in FA-Line and store it in F-Area, and would process the plutonium to metal in FB-Line. No
actions would occur to achieve a specific purity for this material other than those necessary to operate
the process. DOE would place the metal in containers and store the containers in a vault. In parallel
with this effort, DOE would modify a portion of the existing FB-Line to provide the capability to
package plutonium metal in a manner that met the storage criteria the Department has established for
plutonium (DOE 1994a). A glovebox would be added to FB-Line to enable the metal to be packaged
in a nonreactive atmosphere without the use of plastic wrapping material. On completing the
modification to the FB-Line, DOE would repackage the material to meet the long-term storage
criteria for plutonium metal.

If DOE determined that it could not modify the FB-Line to provide the proper packaging capability or
the capability for future inspection and packaging maintenance, DOE would begin work on the
proposed Actinide Packaging Facility; this would occur in parallel with plutonium conversion
activities, but the facility would take about 8 years to complete and begin operations.

Processing to Oxide.
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DOE would load the targets from the disassembly basins into casks, load the casks on SRS rail cars,
and transport them to F-Canyon, where it would load the targets in a dissolver tank and dissolve the
targets. Then DOE would use the PUREX process to separate the plutonium solution from depleted
uranium, fission products, and other impurities. DOE would modify the FB-Line to support
conversion of the plutonium solutions to plutonium oxide and to package the material for storage. No
actions would occur to achieve a specific purity for the material other than those necessary to operate
the process. DOE would produce a material form and packaging configuration that met the DOE
standard for long-term storage of plutonium oxide (DOE 1994a). DOE would process the depleted
uranium to an oxide in FA-Line and store the material in F-Area. Any high-level waste from these
processing activities would be transferred to the F-Area high-level waste tanks.

If the extent of the FB-Line modifications necessary to meet the DOE plutonium storage standard
were economically or physically impractical (i.e., too expensive or not enough space for the
equipment required), the Department would perform the stabilization effort in two phases. DOE
would convert the material initially to an oxide form and package it in FB-Line. In parallel, DOE
would construct the proposed Actinide Packaging Facility. The oxide initially produced would be
stored in a vault until the new facility was available. DOE estimates the minimum required
modifications to FB-Line would take about 3 years to complete. DOE expects the Actinide Packaging
Facility would be available in approximately 8 years.

DOE considered two other variations of this alternative. DOE could dissolve the Mark-31 targets in
H-Canyon and process the resulting plutonium solutions into an oxide in HB-Line. This variation
would require modification of the HB-Line to provide the capability to package the resulting oxide in
accordance with the DOE standard for long-term storage of plutonium. Approximately 3 years would
be required to make the necessary modifications. However, even if DOE modified HB-Line, the
volume of depleted uranium contained in the Mark-31 targets as compared to the capacity of H-
Canyon to dissolve and process, would require the operation of H-Canyon for over 30 years.

As another variation, DOE could dissolve the Mark-31 targets in F-Canyon, transport the resulting
plutonium solutions to H-Canyon, and convert the plutonium to an oxide using HB-Line.
Approximately 1 year would be required to modify the H-Canyon and F-Canyon facilities to provide
the capability to load and unload the solutions into a transport container. DOE does not currently
have a container designed to transport liquid plutonium, but is exploring the availability of such a
container internationally. As in the variation described above, approximately 3 years would be
required to modify HB-Line to provide the capability to package the oxide in accordance with the
DOE standard. It would take over 6 years to convert the solutions to an oxide in HB-Line, as opposed
to approximately 1 year in a modified FB-Line with the same capability. Some of the necessary
facility modifications and dissolution operations could take place in parallel. However, even if DOE
can find or develop a container suitable for transport of the plutonium solutions, the total time
required to convert and package the plutonium contained in the Mark-31 targets into an oxide using
this variation would be over 9 years (as opposed to 4 years using a modified FB-Line). For the above
reasons, DOE did not consider these two variations to be reasonable oxide alternatives and warrant
detailed analysis.

Improving Storage.

DOE would move all Mark-31 targets to the L-Reactor Disassembly Basin and continue to store them
there while it constructed a new Dry Storage Facility. The no-action activities described for stable
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the new facility.

Processing and Storage for Vitrification in Defense Waste Processing Facility.
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DOE would continue to store the Mark-31 targets until it was ready to transfer material to the high-
level radioactive waste system. DOE would process t