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1.0 INTRODUCTION

The Department of Energy (DOE) is implementing along-term program to provide safe and secure storage of
weapons-usable fissile materials, and is pursuing a strategy for the timely disposition of weapons-usable
plutonium declared surplus to national security needs. The program’'s goal is to ensure that there is a high
standard of security and accounting of these materials while in storage, and that the surplus plutonium is never
used again in nuclear weapons.

In January 1997, DOE issued the Record of Decision (ROD) for the Storage and Disposition of Weapons-
Usable Fissile Materials Final Programmatic Environmental Impact Statement (PEIS). In the PEIS ROD,
DOE announced adecision to pursue a strategy to dispose of surplus United States plutonium that allows for two
separate approaches: 1) immobilization of some (and potentially all) of the surplus plutonium; and 2) using some
of the surplus plutonium as mixed oxide (MOX) fuel in existing commercial reactors. In that decision, DOE
explained that the timing and extent to which either or both of the disposition approaches are ultimately deployed
would depend in part on afollow-on environmental impact statement (EIS), aswell as technology development
and research. The Storage and Disposition Final PEIS ROD also explained that DOE would continue research
and development (R& D), and engage in further testing and demonstrations of plutonium disposition technologies,
pursuant to gppropriate National Environmenta Policy Act (NEPA) review. This environmental assessment (EA)
is part of the NEPA review for such proposed and continuing research and demonstration activities, occurring
prior to the completion of the follow-on Surplus Plutonium Disposition Environmental Impact Statement (SPD
ElIS) (Draft issued July 1998), contemplated in the Storage and Disposition Final PEIS ROD. Both the Storage
and Disposition Final PEIS and the SPD EIS evaluate a nominal 50 metric tons of surplus plutonium.

A significant portion of the surplus plutonium is in the form of pits, a nuclear weapons component. Pits are
composed of plutoniumwhichissedled in ametallic shell. These pits would need to be safely disassembled and
permanently converted to an unclassified form that would be suitable for long-term disposition and international
inspection. To determine the feasibility of an integrated pit disassembly and conversion system, a Pit
Disassembly and Conversion Demonstration is proposed to take place at the Los Alamos National Laboratory
(LANL). LANL islocated about 40 kilometers (25 miles) northwest of Santa Fe, New Mexico (see Figure 1-1).
This demongtration would be done in existing buildings and facilities, and would involve the disassembly of up
to 250 pits and conversion of the recovered plutonium to plutonium metal ingots and plutonium dioxide. This
demongtration also includes the conversion of up to 80 kilograms of clean plutonium metal to plutonium dioxide
because, as part of the disposition process, some surplus plutonium metal may be converted to plutonium dioxide
inthe same facility as the surplus pits. The demonstration would start during August 1998 and continue for up
to four years.

For anumber of years, LANL has had a capability to disassemble pits and convert the plutonium to aform that
could be used for avariety of purposes. The equipment heeded to accomplish this work was in existence before
the start of the plutonium disposition program. LANL in recent years assembled this capacity into a system
cdled Advanced Recovery and Integrated Extraction System (ARIES) using components and equipment that were
drawn from severa other DOE programs (e.g., pit surveillance). The equipment to be used for the proposed
demonstration addressed in this EA would use some parts of the ARIES capability, other existing
equipment/capacities, plus new equipment that was developed at other sites.

In addition, small-scale R&D activities are currently underway as part of the overall surplus plutonium

disposition program. These R& D activities are related to pit disassembly and conversion, MOX fud fabrication,
and immobilization (in glass and ceramic forms). They are described in Section 7.0.
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On May 16, 1997, the Office of Fissile Materials Disposition (MD) notified potentially affected states and tribes
that this EA would be prepared in accordance with NEPA. This EA has been prepared to provide sufficient
information for DOE to determine whether a Finding of No Significant Impact (FONSI) is warranted or whether
an EIS must be prepared.

1.1 Related National Environmental Policy Act Reviews

The Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental Impact
Statement (DOE/EIS-0229, December 1996; ROD, January 1997) analyzed the environmental impacts of
aternatives for the long-term storage (up to 50 years) and disposition of weapons-usable fissile materials under
the responsibility of DOE. The ROD encompassed two categories of decisions: (1) the sites and facilities for the
storage of non-surplus weapons-usable plutonium and highly enriched uranium (HEU), and storage of surplus
plutonium and HEU pending disposition; and (2) the programmatic strategy for disposition of surplus weapons-
usable plutonium. This ROD did not encompass the final selection of sites for plutonium disposition facilities,
nor the extent to which the two plutonium disposition gpproaches (immohilization or MOX fuel) would ultimately
beimplemented. Those decisions would be made pursuant to afollow-on EIS (the SPD EIS). However, DOE
did announce in the ROD that the list of candidate sites for plutonium disposition has been narrowed.

The Surplus Plutonium Disposition Draft Environmental Impact Statement (DOE/EIS-0283, July 1998)
examined reasonabl e alternatives and potential environmental impacts of the proposed siting, construction and
operation of three types of facilities for plutonium disposition: afacility to disassemble and convert pitsinto
plutonium dioxide suitable for disposition; afacility to immobilize surplus plutonium in a glass or ceramic form
for disposition in a geologic repository pursuant to the Nuclear Waste Policy Act; and a facility to fabricate
plutonium dioxide into MOX fud. The draft EIS analyzed aternative locations, including LANL, for the
fabrication of lead MOX fuel assemblies.

The Draft Site-Wide Environmental Impact Statement on the Continued Operation of the Los Alamos National
Laboratory (DOE/EIS-0238, April 1998) examined the environmental impacts, including cumulative impacts,
of adternativesfor ongoing and reasonably foreseeable new operations and facilitiesat LANL in support of DOE
missions, including operations at Technica Area-55 (TA-55) and the proposed demonstration. This Draft LANL
Site-Wide EIS updates the LANL Site-Wide EIS issued in 1979.

The Environmental Assessment for the Parallex Project Fuel Manufacture and Shipment, Predecisional Draft,
(DOE/EA-1216, August 18, 1997) examined DOE fabrication of alimited amount of MOX test fuel at LANL
and shipment to the Atomic Energy of Canada Limited National Research Universal test reactor in Canada as part
of the Parallex Project. This proposed action would allow DOE to test and demonstrate the feasibility of burning
MOX fuel in Canadian Deuterium Uranium reactors as part of its ongoing mission to evaluate the disposition
of surplus weapons-usable fissile materials. DOE has not yet finalized the EA or determined, based on the EA,
whether a FONS!| is warranted for the Proposed Action or whether an EIS must be prepared.

The Final Waste Management Programmatic Environmental Impact Statement for Managing Treatment,
Storage, and Disposal of Radioactive and Hazardous Waste (WM PEIS) (DOE/EIS-0200-F, May 1997)
examined the potentia environmental impacts of dternative strategies for managing five types of radioactive and
hazardous wastes that have resulted, and would continue to result, from nuclear defense and research activities
at a variety of sites around the United States. The WM PEIS provides information on the impacts of various
siting alternatives that DOE would use to decide where to locate additional treatment, storage, and disposal
capacity for each waste type. Any waste resulting from actions taken in this EA would be treated, stored, and
disposad of in accordance with the decisions resulting from the WM PEIS.
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The Final Environmental Impact Statement for the Continued Operation of the Pantex Plant and Associated
Storage of Nuclear Weapon Components (DOE/EIS-0225, November 1996; ROD, January 27 1997), isa site-
wide EISthat covers current and proposed facilities and activities at the DOE Pantex Plant in Amarillo, Texas,
where plutonium pits are currently stored. The EIS analyzed the environmental impacts associated with
continuing to conduct nuclear weapons operations at Pantex. Included in the EISisan analysis of the effects of
increasing the number of pitsin interim storage from 12,000 to 20,000. In the ROD, DOE decided to implement
the preferred alternative by: 1) continuing nuclear weapon operations involving assembly and disassembly of
nuclear weapons at the Pantex Plant; 2) implementing facility projects, including upgrades and construction
cond stent with conducting these operations; and 3) continuing to provide interim pit storage at the Pantex Plant
and increasing the storage level from 12,000 to 20,000 pits.

The Environmental Assessment for the Proposed Interim Storage of Enriched Uranium Above the Maximum
Historical Storage Level at the Y-12 Plant, Oak Ridge, Tennessee (DOE/EA-0929, September 1994; FONSI,
September 1995) evaluated the continued receipt, prestorage processing, and interim storage of enriched uranium
in quantities that would exceed the historic maximum storage level. The Y-12 Plant EA was issued in September
1994 and wasfollowed by aFONS| in September 1995. DOE decided that the Y-12 Plant would store no more
than 500 metric tons of HEU and no more than six metric tons of low-enriched uranium.

2.0 PURPOSE AND NEED FOR ACTION
2.1 Background

Sincethe early 1990s, the United States has been examining various ways to safely and securely disposition its
surplus weapons-usable fissile materials. For the purposes of this EA, theterm “disposition” relatesto actions
taken to meet nonproliferation goals by converting surplus plutonium to a form that meets the “ Spent Fuel
Standard.”* To support this effort, in December 1996, DOE published the Storage and Disposition Final PEIS
which assessed the environmental impacts of various disposition alternatives for surplus weapons-usable
plutonium.

In the Storage and Disposition Final PEIS ROD, DOE announced that it had decided to pursue a plutonium
disposition gtrategy that alows for both immobilization of surplus weapons plutonium in glass or ceramic forms
and the use of some of the surplus plutonium as MOX fuel in existing commercial reactors (DOE 1997c:1). The
ROD also committed to a subsequent EIS, the SPD EIS, to evaluate the site-specific impacts associated with
pursuing these disposition alternatives. Additionally, the ROD stated, “Based on appropriate NEPA review,
DOE anticipates demonstrating the Advanced Recovery and Integrated Extraction System (ARIES) concept at
LANL for pit disassembly/conversion ...” (DOE 1997c:20). Accordingly, this EA is being undertaken to
determine whether there are any potentially significant environmental impacts associated with conducting, as an
interim action before issuance of the SPD Final EIS ROD, the Pit Disassembly and Conversion Demonstration.?

The “ Spent Fuel Standard” is defined by DOE asfollows: The surplus weapon-usable plutonium should be made asinaccessible
and unattractive for weapons use as the much larger and growing quantity of plutonium that existsin spent nuclear fuel from
commercia power reactors (DOE 1996a: 1-5).

2 The purpose of this EA is also to discuss other ongoing, small-scale R& D activities. Asdiscussed in Section 7.0, these R&D
activities are needed to refine technical and feasibility information related to surplus plutonium immobilization, potential
MOX fuel fabrication, and plutonium conversion.
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2.2 Purpose and Need for Action

The United States has declared 38.2 metric tons of weapons-usable plutonium surplus to national security needs.
Additiond quantities of plutonium may be declared surplusin the future; therefore, the Storage and Disposition
Final PEIS analyzed (as doesthe SPD Draft EIS) the disposition of a nominal 50 metric tons of plutonium (DOE
1997c:2; DOE 1997a:7). Approximately 33 of the 50 metric tons of surplus plutonium are expected to come
from clean metal including pits from dismantled nuclear weapons. The remainder would consist of plutonium
in other forms (e.g., oxides and alloyed metal).

DOE is continuing to dismantle nuclear weapons (separating the plutonium pits from the rest of the weapons
components), thereby increasing the inventory of surplus weapons pits. While these additional surplus pits are
placed in safe, secure storage, the plutonium metal contained therein could readily be reused in nuclear weapons.
Therefore, safe, secure storage alone would not meet the nonproliferation goals of the fissile materials disposition
program.

Dispaosition of surplus plutonium metal, either through immobilization or through use as MOX fuel in commercial
reactors, would require that it first be converted to an oxide form. Because the surplus plutonium would be
subject to international safeguards, it must be unclassified. Therefore, for disposition, the surplus pits must be
disassembled and converted to an unclassified oxide form.

DOE is currently dismantling a limited number of pits as part of weapons surveillance and rebuild efforts.
However, the existing DOE infrastructure is only capable of dismantling a very limited number of pits and does
not include the capability of converting the resulting plutonium metal to an unclassified oxide. Additionaly,
because of this limited throughput, the existing pit disassembly process has not been optimized and consists of
a series of operations in a variety of separate (non-integrated) gloveboxes, which results in a burdensome,
man-hour intensive operation and higher than desirable radiation exposure to involved workers.

DOE needs to develop the capability to disassemble surplus pits and convert the surplus plutonium metal to a
suitable oxide form safely and efficiently. In order to develop this capability in atimely manner, safety and
operational design information must be obtained from the actual disassembly of up to 250 representative pits and
the conversion of the recovered plutonium to plutonium metal ingots and plutonium dioxide. A complicating
factor isthat there are many different types of pits of varying ages and therefore, the dose to which the workers
would be exposed could vary considerably. In order to adequately protect workers in the potentia pit
disassembly and conversion facility, awide range of spacing and shielding specifications needs to be developed,
integrated, and tested. Concurrently, process parameters must be devel oped for the conversion of different pits
to produce an unclassified oxide form that could be used in MOX fuedl or immobilized.

The basic objectives of this demonstration are to:
Demonstrate the feasibility of the pit disassembly and conversion process,
Test various processes for the different parts of the pit disassembly and conversion process to optimize
procedures and parameters and reduce dose to workers (as the number of pits to be dismantled would
significantly increase);

Develop processes, procedures and equipment for the disassembly of all types of surplus pits; and

Demondtrate that the plutonium metal from pits of varying types and ages can be consistently converted
to an oxide form that is suitable for use as feed for MOX fuel and for immoabilization.
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Theresulting experience would be used to supplement information devel oped to support the design of the full-
scale disassembly and conversion facility should it be decided in the SPD EIS ROD to construct that facility.

3.0 PROPOSED PIT DISASSEMBLY AND CONVERSION DEMONSTRATION
In order to meet the purpose and need for the action described in Section 2.2, DOE proposes to test an integrated
pit disassembly and conversion process on arelatively small sample of pits and non-pit, clean plutonium metal
at LANL. The pits processed as apart of this demonstration would represent the diverse range of pitsthat DOE
proposes to disassemble over the coming years.
The demonstration would be accomplished at LANL's Plutonium Facility-4 (PF-4) in TA-55, see Figure 3-1.
No new facilities are needed to support this demonstration; however, minor internal modifications would be made
to exigting facilities. These minor modifications, relating to theinstallation of new gloveboxes, would not involve
worker exposure.
Most work would be performed in a series of interconnected gloveboxes using remote handling, automation and
computerized control systems, where possible, to minimize operator exposure, increase safety, and minimize the
amount of waste generated by the process.
Implementation of this demonstration would require direct demonstration activities, such as pit bisection.
Implementation would also require general support operations, such as packaging, receipt, and storage that are
typica support activities at LANL and the originating sites, which have been analyzed in the Draft LANL Site-
Wide EIS (DOE 1998a) and in other NEPA documentation. These direct and support activities include the
following:

shipment of pits and non-pit, clean plutonium metal from offsiteto LANL;

receipt, unpackaging, and placement into storage of offsite pit and non-pit, clean plutonium metal;

interim storage of pit and non-pit, clean plutonium metal, awaiting use in the demonstration;

removal of any external pit features;

bisection and disassembly of pits;

processing pit hemishells to separate the plutonium from other materials;

recasting the plutonium to metal ingots or converting it to plutonium dioxide;

thermally processing the plutonium to remove gallium and other impurities;

sealing the plutonium in an appropriate container for storage;

decontaminating the container;
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sealing the decontaminated container in a second container;
performing nondestructive assay on all components for material accountability purposes; and

storing the resulting plutonium metal and plutonium dioxide until an ultimate disposition decision
is made.

All these direct and support activities are analyzed in this EA to capture the cumulative impact of this
demonstration.

Some of the non-pit, clean plutonium metal to be processed in this demonstration would be derived from pit
material separately processed through the Special Recovery Line (SRL) as part of Stockpile Stewardship
activities to remove tritium contamination. This demonstration does not result in an increase in the number of
pits processed through the SRL and therefore, does not increase total tritium releases or any other impacts
associated with SRL operations. The impact of these SRL operations are included in the Draft LANL Site-Wide
EIS (DOE 1998a) and are also included in this EA to capture the total cumulative impact of the demonstration
activities, support activities, and precursor activitiesat LANL (e.g., SRL).

TA-55 has higtorically performed plutonium processing activities similar to those required in this demonstration,
and currently disassembl es pitsin a series of individual gloveboxes. Most of the plutonium, in the form of pits
or metal, to be used in the demonstration would be taken from storage at LANL. Additional surplus pits may be
shipped from the Pantex Plant near Amarillo, Texas or the Rocky Flats Environmental Technology Site (RFETS)
near Golden, Colorado if thereisaneed to test additiond types of pits. Additional plutonium in the form of metal
would be shipped, if needed, from the Idaho National Engineering and Environmental Laboratory (INEEL) near
Idaho Falls, Idaho; the Savannah River Site (SRS) near Aiken, South Carolina; or the Lawrence Livermore
National Laboratory (LLNL) in Livermore, California.

The pits and non-pit, clean plutonium metal to be used in the demonstration would be staged in existing special
nuclear materid storage facilitiesat LANL. The plutonium metal and dioxide that would be produced during the
demonstration would also be staged in existing special nuclear material storage facilitiesat LANL. No new
storage construction would be required and there would be no need to increase the storage limits of the existing
facilities. The demonstration would resultin asmall net increase® in the amount of surplus plutonium at LANL .#
DOE intendsto ship LANL'stotal surplus plutonium to the disposition site or sites that are chosen as a part of
the ROD for the SPD Fina EIS (DOE/EIS-0283), which was issued as a draft in July 1998. DOE expectsto
make that decision in early 1999. HEU would be recovered from some of the pits during the disassembly
process’ and shipped to DOE’s Oak Ridge Reservation (ORR) for storage

The net increase would be the result of pits and metal being shipped to LANL for usein the demonstration. Some of the
existing surplus pits and metal at LANL would a so be used in the demonstration. The amount of plutonium used in the
demonstration would not cause an equal increase in the total surplus plutonium at LANL.

The Secretary of Energy’s 1994 Openness Initiative stated that there was 1.5 metric tons of surplus weapons-usable plutonium
at LANL.

The HEU recovery process would include electrolytic decontamination, which resultsin the buildup of solids that would be
packaged as waste. The human health impacts of this recovery process are included in Section 6.1.3 and waste impactsin
Section 6.1.5.
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in accordance with DOE’s Y-12 Plant EA® and the Storage and Disposition Final PEIS.

Currently, routine waste is produced at LANL in the following categories: transuranic waste (TRU), low-level
wadte (LLW), mixed low-level waste (MLLW), and hazardous waste. It is expected that small amounts of these
types of waste would be produced by the proposed Pit Disassembly and Conversion Demonstration. In addition,
small amounts of plutonium, americium and tritium may be released to the atmosphere.

4.0 NOACTION ALTERNATIVE

Under the No Action Alternative, an integrated pit disassembly and conversion line would not be demonstrated
at LANL. Research related to these activities would continue to be performed in a series of individual
gloveboxes. Information that would be generated as aresult of the proposed Pit Disassembly and Conversion
Demondtration (e.g., specifications for the main operating line and information needed to optimize the layout in
terms of shielding, residence timein the gloveboxes, and distance between gloveboxes) would not be available
under the No Action Alternative.

Other DOE sites were considered for this proposed demonstration. The only other site that was a potential
aternativewas LLNL because it is the only other DOE national laboratory with extensive, operating plutonium
facilities that could be used to conduct the demonstration. LLNL was eliminated from further consideration
because among other things, LLNL’s plutonium administrative limits are significantly lower and would restrict
the proposed demonstration. Furthermore, because much of the plutonium that would be used in the
demondtration isalready located at LANL, it would need to be transported to LLNL. In addition, the capabilities
a LANL werereadily available during the timeframe in which DOE needed the work to be conducted. Also, the
magjority of the gloveboxes that would be used in the demonstration are already at LANL. Consequently, there
would be no need to decontaminate LANL gloveboxes for the express purpose of sending them to LLNL for use
in the demonstration.

DOE has also considered other potential disassembly and conversion options as alternatives to the proposed
demonstration. However, as explained below, none of the potential options are reasonable alternatives and,
therefore, are not analyzed in detail inthisEA. As one potential option, DOE has considered a demonstration
that would involve disassembling a fewer number of pits. However, this option would not encompass al of the
types of surplus pits that would be involved in surplus plutonium disposition (immobilization or MOX fuel) or
continued safe storage. As such, this option would not meet the purpose and need for the proposed demonstration
and would not generate complete information. For conversion, DOE has considered the potential alternative of
converting only plutonium from pits, but not non-pit plutonium metal, to plutonium dioxide. Because this option
would exclude plutonium metal, this option would not test and demonstrate conversion of all types of surplus
plutonium materiad that may be subject to disposition under the MOX or immobilization approaches, would not
generate complete information, and would not fully meet the purpose and need for the proposed demonstration.
In addition, DOE has considered converting plutonium to a metal form only. This option would not test and
demonstrate conversion of pit plutonium to the oxide form most suitable for either immobilization or MOX fuel.
Thus, this option would not generate complete information, and would not fully meet the purpose and need for
the proposed action.

& The amount of HEU to be shipped to ORR for storage is within the bounding limit of 1.9 metric tons of HEU from LANL as
set forth in the Y-12 Plant EA (DOE 1994b:3-3).
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5.0 AFFECTED ENVIRONMENT
5.1 History and Current Mission of Los Alamos National Laboratory

In March 1943, asmall group of scientists came to Los Alamos, New Mexico, located on a remote plateau high
above the Rio Grande River for Project Y of the Manhattan Project. Their goal was to develop the world's first
nuclear weapon. By 1945, when the first nuclear device was tested at Trinity Site in southern New Mexico, more
than 3,000 civilian and military personnel were working at Los Alamos Scientific Laboratory, which became
LANL in1981. LANL isowned by DOE and operated by the University of Californiaunder contract with DOE.

LANL'sorigina mission to design, develop, and test nuclear weapons has broadened and evolved as technologies,
United States priorities, and the world community have changed over time. It is now a multi-disciplinary science
and technology research facility. DOE programs supported by LANL include nuclear weapons stockpile
stewardship and management; fissile materials disposition; environmental management; nonproliferation and
international security, verification R& D, nuclear safeguards and security, arms control and intelligence; energy
research and energy technologies; and work for other government agencies such as the Department of Defense
and the Nuclear Regulatory Commission (NRC) (DOE 1996a:3-304).

5.2 Project Area, Facilities, and Infrastructure

The Pit Disassembly and Conversion Demongtration line would be installed and operated within PF-4 in TA-55
at LANL. Thefacilitiesat TA-55 are located on a40-acre Site about one mile southeast of LANL's core technical
area, TA-3. TA-55 is situated adjacent to a LANL-owned and -controlled roadway, Pajarito Road, that is
accessible to the public and passes along one side of and below TA-55.

Most of TA-55, including the main complex, is situated inside a restricted area surrounded by a double security
fence and is considered a Category | safeguards and security facility.” The TA-55 main complex has severa
major connected buildings. the Support Building; the Warehouse; the Plutonium Facility (PF-4), and the Calcium
Building (see Figure 5-1). Variousadministrative, support, storage, security, and training structures are located
throughout the main complex. The cornerstone R&D facility at TA-55 is PF-4. Plutonium processing and
research on plutonium metallurgy occurs in this facility, which is a two-story laboratory of approximately
151,000 square feet. Work in PF-4 includes:

. plutonium recovery (converting recovered material to plutonium metal);

. disassembly of weapons components;

. fabrication of ceramic-based reactor fuels (including MOX fuel);®

. processing plutonium-238 to produce heat sources for use in space, among other uses;
. development of materials control and accountability techniques;

. activities related to pit surveillance;

. plutonium component fabrication; and

. materials and properties R&D.

" Category | safeguards and security facilities are required to meet the highest security standards in the DOE complex. These
facilities are used to house assembled weapons or pure products, such as pits and directly convertible plutonium materialsin
quantities of two kilograms or higher.

8 The fabrication of such MOX fuel is discussed in the Predecisional Draft Environmental Assessment for the Parallex Project

Fuel Manufacture and Shipment and the Draft Site-wide Environmental Impact Statement on the Continued Operation of the
Los Alamos National Laboratory.
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Figure 5-1. Technical Area-55 Facilities at Los Alamos National Laboratory
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PF-4 is areinforced concrete structure that complies with al required seismic standards. The overall design
concept for PF-4 separates the building in halves, each of which contains its own ventilation systems and
eectricd substations. Half of the building is comprised of Areas 100 and 200 that contain the plutonium research
and development laboratories, plutonium-238 operations, and the personnel decontamination area. Areas 300
and 400 congtitute the remainder of the building and contain plutonium recovery, metal preparation and
fabrication, and nondestructive assay laboratories. Large central corridors span the length of the four main areas
of PF-4. Each of the processing areasis divided into rooms that contain gloveboxes for working with plutonium.
The ventilation systems supporting the gloveboxes and all other building-related utilities are located in the
basement of the facility, which also contains the packing/unpacking room, the waste-handling areas, and the
plutonium storage vault. This arrangement provides flexibility in meeting the ever changing needs of a R&D
facility (LANL 1996b:1).

The Pit Disassembly and Conversion Demonstration requires minor modifications to PF-4, relating to the
installation of new gloveboxes, which would not involve worker exposure. The demonstration would utilize
approximately 1,500 square feet of PF-4. Existing facility infrastructure at PF-4 would be used, including:
utilities, environmenta systems, systems for incoming pit assay, vault storage, special pit handling, and materials
control and accountability. Analytical laboratory work on small samples (10 grams or less) from the
demonstration would be conducted in the Chemical and Metallurgy Research (CMR) facility at LANL. Itis
expected that atotal of 2,000 sampleswould be analyzed in TA-55 and CMR during the demonstration.

Infrastructure and supporting systems at TA-55 are required for the operating reliability, safety, and
environmental integrity of PF-4. The supporting systems for PF-4 include:

aconfinement system that consists of three layersto prevent accidental releases of nuclear materials;
these layers are gloveboxes, laboratory rooms, and the building (PF-4);

aventilation system with appropriate high-efficiency particulate air (HEPA) filtering that contains
four zones, al of which are maintained at alower pressure than outside air to ensure that leaks are
contained within the building and not released to the atmosphere;

aconveyor system that transports contaminated materials and equipment to almost any point on the
first floor, thereby limiting worker contact and exposures,

acriticaity detection system that monitors operations on the main processing floor of the plutonium
facility, aswdl asin the basement vaullt, to detect gammaenergy released from any fission of special
nuclear material and to alert personnel to immediately evacuate PF-4;

acontinuous air monitoring system that samples and analyzes air from multiple points throughout
P-4 |aboratory areas, basement, ductwork, and exhaust stacks to ensure that personnel are warned
of the release of radioactive material; and

aradioactive liquid waste piping system that alows liquid low-level radioactive waste to be shipped
directly to LANL’streatment facility at TA-50.
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Additiona supporting systemsfor the entire TA-55 site, including PF-4, that enhance the overall safety of PF-4
include:

two water storage tanks with capacities of 100,000 and 500,000 gallons;

afire detection system consisting of smoke detectors, thermal detectors, manual pull stations, and
drop-box alarm stations;

afire suppression system consisting of awet-pipe, automatic sprinkler protection system fed by two
150,000 gallon tanks;

chilled-water systems for air tempering, heat absorption, and glovebox cooling;
aglovebox vacuum system consisting of wet vacuum, dry vacuum, and ultrahigh vacuum;

separate acid, caustic, industrial, and sanitary waste lines connected directly to LANL’s waste
treatment facilities; and

process gas control systems (i.e., argon, helium, oxygen, nitrogen, hydrogen) (LANL 1996b:23).
5.3 Environmental Resources

The proposed Pit Disassembly and Conversion Demonstration would be located within an existing building, PF-4.
Therefore, there would not be any new construction that could affect floodplains, wetlands, biological resources,
or cultural resources. Thefollowing descriptions are focused on providing sufficient information on the resources
that could be affected during operation of the demonstration or in the event of an accident. LANL isnot listed
on the U.S. Environmental Protection Agency’s (EPA) National Priorities List (LANL 1997b:22).

5.3.1 Water Quality

LANL is required to meet effluent limitations under the National Pollutant Discharge Elimination System
(NPDES) permit program. These permits establish specific chemical, physical, and biological criteriathat an
effluent must meet before it can be discharged. Overall compliance for the sanitary and industrial waste
discharges during 1996 was 98.8 percent and 97.9 percent respectively. Based on a performance audit inspection
conducted by EPA on September 16-17, 1996, the overall NPDES compliance program was rated superior
(LANL 1997b:26, 30-31).

In 1996, LANL had 15 NPDES permits. one covering the effluent discharges at LANL, one covering the Hot Dry
Rock Geothermal Facility (located 30 miles west of Los Alamos), and 13 covering storm water discharges. In
January 1996, LANL's NPDES outfall permit included two sanitary wastewater treatment facilities and 95
industrial outfalls. By the end of 1996, LANL had eiminated nine permitted industrial outfallsin the NPDES
permit. The University of Californiaand DOE are co-permittees of the NPDES permits for LANL operations
(LANL 1997b:26).

The Utility Building is the only permitted industrial outfall in TA-55. Liquid waste from TA-55 processing
buildings is transferred to TA-50 where it is treated. Building 1, the Radioactive Liquid Waste Treatment
Fecility, in TA-50 also has apermitted industrial outfall. Both the TA-50 and TA-55 outfalls discharge into the
Mortandad Canyon (DOE 1998a:4-54).
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Under LANL's existing NPDES permits, samples are collected for analysis on a weekly basis and reported to
EPA and the New Mexico Environment Department, as required. During 1996, effluent limits were exceeded
two times in 165 samples collected from the sanitary wastewater facilities. Effluent limits were exceeded 32
times in the 1,559 samples collected from the industrial outfalls. There were no exceedances for the TA-55
outfdl. For the TA-50 outfal, ontwo occasions the daily chemical oxygen demand concentrations exceeded the
permit limit. A chemical oxygen demand sampling program was implemented for this outfall (LANL 1997b:27).

5.3.2 Air Quality

Basdline concentrations at LANL for hazardous and toxic air pollutants are in compliance with concentration
limits and guidelines approved by the New Mexico Environmental |mprovement Board. Nonradiological criteria
pollutants were monitored for several years at LANL without any detectable increases above typical regional
background levels, so ambient monitoring was discontinued (LANL 1996a:95). Over 90 percent of all LANL's
nonradiological air pollutant emissions are associated with industrial sources, such as power plants and the
asphalt plant (LANL 1997b:69). These plantswould continue to operate whether or not the Pit Disassembly and
Conversion Demonstration is conducted & LANL, and therefore, are not evaluated as part of thisEA. EPA limits
the effective dose equivalent to any member of the public from radioactive airborne releases from DOE facilities
to 10 millirem (mrem) per year. In 1996, the effective dose equivalent from LANL operations to the maximally
exposed members of the public was estimated to be 1.93 mrem (LANL 1997h:23).

In 1991 and 1992, LANL received two Notices of Noncompliance from EPA for not meeting all provisions of
the Code of Federa Regulations (CFR) “National Emission Standards for Emissions of Radionuclides Other
Than Radon from Department of Energy Facilities’ (EPA 1997). Specific findings included deficiencies in
LANL ' sidentification and evaluation of release sources, noncompliant stack monitoring equipment on all point
release sources, using a shielding factor without previous EPA approval, and exceeding the 10 mrem per year
standard. DOE negotiated a National Emission Standards for Hazardous Air Pollutants (NESHAP) Federal
Facility Compliance Agreement (FFCA) with EPA Region 6, which was signed in June 1996. LANL is meeting
the terms of this FFCA and achieved full compliance in June 1996 with the radionuclide NESHAP, as defined
inthe FFCA (LANL 1997h:42).

5.3.3 Radiation Exposure

LANL has an extensive air monitoring program in place on the site and in regional locations surrounding the site
to detect radiological air releases. Because some of LANL's research involves radioactive materials that may
enter the atmosphere through a stack, many of the stacks on the site are continually monitored in accordance with
40 CFR 61, Subpart H— National Emission Standards for Emissions of Radionuclides Other Than Radon from
Department of Energy Facilities (EPA, 1997).

Due to ongoing work at LANL, very small amounts of radioactive elements, such as plutonium (Pu), tritium,
americium (Am), and uranium (U), are released to the atmosphere. Asshown in Table 5-1, LANL'semission
of these radioactive isotopes, as measured on a regiona basis, is significantly lower than EPA Public Dose
Limits.
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Table 5-1. Mean Annual Concentrations of Radioactivity Measured by LANL

Highest for Any Highest Mean
Annual Regional Monitoring EPA Public as a Percentage
Elements Units Mean? Location® Dose Limit®  of EPA Limit
=8Py aCi/m? 0.1 19.8 2,100 0.9
=Py aCi/m? 0.7 706.6 2,000 35.3
Tritium pCi/m® 0.3 400.3 1,500 26.7
#Am aCi/m? 21 478.2 1,900 25.2
=y aCi/m? 35.6 64.5 7,700 0.8
=y aCi/m? 2.2 3.7 7,100 <0.1
=8 aCi/m® 24.7 50.6 8,300 0.6

®LANL 1997h:Tables 4-4 — 4-10, 80-93.
PEach EPA limit equals the amount of radioactivity that would have to be released into the atmosphere to cause the general
public to receive an effective dose equivalent of 10 millirem per year (LANL 1997b:Table 4-1, 75).

5.3.3.1 Perimeter Monitoring

238py. In 1996, the mean annual concentration of >**Pu recorded at perimeter locations, including numerous
gtationsin Los Alamos and White Rock, was 0.2 aCi/m?, which is equivalent to an effective dose equivalent of
lessthan 0.001 mrem per year. At the monitoring stetion recording the highest offsite concentration, Royal Crest
Trailer Court, the mean annua concentration was 1.0 aCi/m?, which is equivalent to an effective dose equivaent
of lessthan 0.01 mrem per year (LANL 1997b:Table 4-5, 82).

2Py, In 1996, the mean annual concentration of 2°Pu recorded at perimeter locations was 1.0 aCi/m?, which
isequivalent to an effective dose equivalent of lessthan 0.01 mrem per year. At the monitoring station recording
the highest offsite concentration, the Los Alamos Airport, the mean annual concentration was 2.9 aCi/m?, which
isequivalent to an effective dose equivalent of approximately 0.01 mrem per year (LANL 1997b: Table 4-6, 84).

Tritium. Tritiumisreleased by LANL in curieamounts. In addition, tritium is present in the environment as
a result of aboveground nuclear weapons tests and is also produced naturally. In 1996, the mean annual
concentration recorded a perimeter locationswas 1.3 pCi/m?, which is equivalent to an effective dose equivalent
of lessthan 0.01 mrem per year. At the monitoring stations recording the highest offsite concentrations, the
McDonald's Restaurant in Los Alamos and the White Rock Church of the Nazarene, the mean annua
concentration was 2.2 pCi/m?, which is equivalent to an effective dose equivaent of approximately 0.01 mrem
per year (LANL 1997b:Table 4-4, 80). Recently, it has been discovered by LANL that the reporting associated
with tritium releases from the | aboratory (sat forth above) may be underestimating actual tritium levels by afactor
of two to threetimes. Intheworst case, the level of tritium released could be as high as five times greater than
reported (Eberhart, 1998). At the point of highest offsite concentration, the estimated mean annual concentration
would be 11 pCi/m?(i.e., 2.2x5). Thiswould be equivalent to an effective dose of approximately 0.07 mrem per
year.

2Am. Americium is released from LANL in microcurie amounts. In 1996, the mean annual concentration of
241Am recorded at perimeter locations was 1.8 aCi/m?, which is less than an effective dose equivalent of
approximately 0.01 mrem per year. At the monitoring station recording the highest offsite concentration, Santa
Fe, the mean annual concentration was 2.5 aCi/m®, which is equivalent to an effective dose equivalent of
approximately 0.01 mrem per year (LANL 1997b: Table 4-7, 86).

24, All of theisotopes of uranium are released from LANL in microcurie amounts and occur naturally in rocks

and soils. 1n 1996, the mean annual concentration of **U recorded at perimeter locations was 10.2 aCi/m?, which
is equivalent to an effective dose equivalent of approximately 0.01 mrem per year. At the monitoring station
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recording the highest offsite concentration, Espafiola, the mean annual concentration was 49.1 aCi/m®, which is
equivaent to an effective dose equivalent of approximately 0.06 mrem per year (LANL 1997b:Table 4-8, 88).

25, In 1996, the mean annual concentration of 2°U recorded at perimeter locations was 0.9 aCi/m?, which is
equivaent to an effective dose equivaent of lessthan 0.01 mrem per year. At the monitoring station recording
the highest offsite concentrations, Espariola, the mean annual concentration was 3.1 aCi/mé, which is equivalent
to an effective dose equivalent of lessthan 0.01 mrem per year (LANL 1997b:Table 4-9, 90).

28, In 1996, the mean annual concentration of 233U recorded at perimeter locations was 10.5 aCi/m?, which is
equivalent to an effective dose equivalent of approximately 0.01 mrem per year. At the monitoring station
recording the highest offsite concentration, Jemez Pueblo-Riverside, the mean annual concentration was
38.3 aCi/m?, which is equivaent to an effective dose equivalent of approximately 0.05 mrem per year
(LANL 1997b:Table 4-10, 92).

In all cases, the maximum individual effective dose equivalents attributable to exposure from airborne LANL
emissonswere below the EPA limits. Measurements of LANL stack emissions during 1996 totaled 13,790 Ci.
Of thistotal, tritium emissions comprised 680 Ci and air activation products’ contributed 13,110 Ci. Combined
airborne emissions of radioactive materials such as plutonium, uranium, and americium were less than 0.5 Ci
(LANL 1997b:64).

In 1996, emissions of radionuclidesfrom TA-55 were as presented in Table 5-2. Exposure to these releases was
estimated by the CAP88, EPA’s dose assessment model, to result in an effective dose equivalent of 0.000364
mrem to the offsite maximally exposed individual (MEI) (Jacobson 1997:6, 20).

Table 5-2. Releases of Radionuclides from TA-55 in 1996

Radionuclide Sampled Release (Ci)
Americium 241 3.1x10®
Plutonium 238 2.5x10°
Plutonium 239 8.6x10®
Uranium 234 2.6x10®
Uranium 238 2.9x10®
Thorium 234 2.9x10®
Protactinium 234 2.9x10®
Tritium 3.1x10*

Source: Jacobson 1997:14.

Individual s are constantly exposed to radiation as a result of cosmic radiation from space and natural radiation
from radionuclidesin the environment (mainly radon). In addition, as people inhale or absorb radionuclides from
natural sources they are collected within the body and produce radiation as they decay. Table 5-3 shows the
effective dose equivaent for people living in Los Alamos and White Rock as a result of existing sources of
radiation.

Table 5-3. Estimated Background Dose from Natural and
Man-Made Sources of Radiation (mrem/year)

° Nuclear reactions with air cause the formation of air activation products. These include radioisotopes of carbon, nitrogen, and
oxygen that have a half-life of seconds up to 20 minutes. The major source of these products at LANL has been as aresult of
airborne emissions from the Los Alamos Neutron Science Center (LANL 1997b:67).
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Los Alamos White Rock

Radon 200 200
Cosmic (corrected for shielding) 120 100
Self-irradiation 40 40
Total effective background dose 360 340

Source: LANL 1997b:50.

To estimate the dose above background levels received by the public as a result of penetrating radiation from
LANL activities, anetwork of thermoluminescent dosimeters has been installed around LANL and surrounding
aress. During 1996 the maximum dose, or the ninety-fifth percentile value, was equivalent to 13.3 mrem. This
dose was 13.3 percent of DOE's public dose limit of 100 mrem effective dose equivalent from all pathways. The
median value (fiftieth percentile) for this dose is 4.3 mrem; this dose is approximately one percent of the total
annual dose received by persons living around LANL from all sources of radiation as shown in Table 5-2
(LANL 1997b:51). Based on the population living within 80 kilometers (50 miles) of LANL, it is estimated that
the total dose to the public in 1996 was 1.2 person-rem. (LANL 1997b:54).

Workersin TA-55 would be expected to receive an additional dose above that received by the general public as
aresult of their work with nuclear materials. Exposure pathwaysto LANL workers during normal operations
may include inhaling the workplace atmosphere, drinking potable water that could somehow become
contaminated, and possibly other contacts with hazardous materials associated with their work assignments.
Workers are protected from hazards specific to the workplace through appropriate training, protective equipment,
monitoring, and management controls. Although the Federa exposure limit for radiation workersis 5 rem per
year (DOE 1997d:sec. 835.202), DOE's Administrative Control Level is 2 rem per year (DOE 1994c:2-3). All
facilitiesat LANL are operating in accordance with the As Low As Reasonably Achievable (ALARA) program
to limit worker dosesto the extent possible. The average dose that badged workers (radiation workers) in TA-55
received in 1997 was 175 mrem per worker or 3.5 percent of the Federal exposure limit (Graf 1998).

5.3.4 Worker and Public Safety

LANL workers are protected by adherence to Occupational Safety and Health Administration and EPA
occupational health standards that limit workplace concentrations of potentially hazardous chemicals.
Appropriate monitoring, which reflects the frequency and amounts of chemicals utilized in the operation
processes, ensures that these standards are not exceeded. Additionally, DOE requirements ensure that conditions
in the workplace are as free as possible from recognized hazards that cause or are likely to cause illness or
physical harm.

Each DOE site has established an emergency management program that would be activated in the event of an
accident. This program has been developed and maintained to ensure adequate response for most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency management
program incorporates activities associated with emergency planning, preparedness, and response. The LANL
Emergency Preparedness Plan is designed to minimize or mitigate the impact of any emergency on the health and
safety of employees and the public.

5.3.5 Waste Management

LANL routingly produces waste in the following categories. TRU waste, LLW, MLLW, and hazardous waste,
that could be impacted by the proposed Pit Disassembly and Conversion Demonstration.

5.3.5.1 Transuranic Waste
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TRU waste is generally characterized aswaste that is contaminated with alpha-emitting transuranic isotopes with
atomic numbers gregter than 92 and half-lives greater than 20 years, in concentrations greater than 100 nCi/g at
thetimeof assay. TRU waste generated at TA-55 is taken to TA-54, placed in drums, certified, and stored for
ultimate disposal at the Waste Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico. Most of LANL's TRU
wagteis currently stored on asphalt pads. In 1996, LANL generated about 81 cubic meters of TRU waste (LANL
1997i:4).

5.3.5.2 Low-Level Waste

LLW contains some radioactivity but not enough to be classified as high-level waste (HLW), TRU waste, or
spent nuclear fudl. After being generated at TA-55, liquid LLW istransferred by a stainless steel pipelineto the
Radioactive Liquid Waste Treatment Facility at TA-50 for treatment. The waste water istreated by lime/sulfate
precipitation. Thetreated water isdischarged under LANL'sSNPDES permit. The remaining sludge is dewatered
and sent to TA-54 for disposal as LLW. Approximately 521 cubic meters of solid LLW and 11cubic meters of
solid LLW that resulted from treating liquid LLW was generated by LANL in 1996 (LANL 1997i:4). Thiswaste
isburiedin TA-54, Area G, in pits and shafts designed specifically for this purpose.

5.3.5.3 Mixed Low-Level Waste

MLLW contains both hazardous (as defined and regulated by the Resource Conservation and Recovery Act
(RCRA)) and low-level radioactive components.® MLLW generated at TA-55is placed in interim storage at TA-
55 and collected by LANL waste management personndl. It isthen stored at TA-54, Areas L and G, pending the
availahility of offsite commercial treatment. About 7 cubic meters of MLLW was generated by LANL in 1996
(LANL 1997i:4).

5.3.5.4 Hazardous Waste

Hazardous wastes are listed as such in RCRA regulations or defined as hazardous wastes because they exhibit
at least one of the following characteristics: (1) ignitability, (2) corrosivity, (3) reactivity, or (4) toxicity. No
disposal facility for hazardous waste exists at LANL. Hazardous wastes are shipped off the site for further
treatment and disposal at designated facilities in accordance with RCRA. In 1996, LANL generated
approximately 90,000 kilograms of hazardous waste from routine operations (LANL 1997i:4).

19 | n accordance with the Federal Facility Compliance Act, LANL has developed a Site Treatment Plan that covers management
of all mixed waste at LANL. The State of New Mexico Environment Department issued a compliance order in the Site
Treatment Plan for Mixed Waste in October 1995. The compliance order addresses land disposal restricted mixed waste. For
mixed waste with identified trestment technologies, the plan provides a schedule for submitting permit applications, entering
into contracts, initiating construction, conducting system testing, starting operations, and processing mixed waste. For mixed
waste without an identified treatment technology, the plan includes a schedule for identifying and devel oping technologies,
identifying the funding requirements for R& D, submitting treatability study notifications, and submitting R& D permit applications.
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5.3.6 Socioeconomics

Approximately 10,000 people are employed at LANL in permanent special programs and contractor activities.
Eighty-eight percent of all LANL employeesreside in athree-county area (Los Alamas, Arriba, and Santa Fe),
and more than half of the Los Alamos County employees reside in the unincorporated communities of Los
Alamos and White Rock. This three-county area has been designated the region of influence (ROI) for the
regiona economic area (REA) in which LANL islocated. The unemployment ratein the REA was 6.2 percent,
which was about the same as the overdl unemployment ratein New Mexico of 6.3 percent (LANL 1997a:1; DOE
1996a: 3-326).

LANL has acumulative economic impact on the ROI of more than $3.5 billion annually, making it the dominant
economic forcein northern New Mexico. Theregion's per capitaincome of $17,689 in 1993 was approximately
8.2 percent higher than New Mexico's per capitaincome of $16,346 (LANL 1997a:1; DOE 1996a: 3-326).

In 1994, the ROI population totaled 166,788. From 1980 to 1994, the ROI population increased by 36.6 percent,
compared to 26.9 percent in New Mexico, with Santa Fe County experiencing the largest growth at 48.6 percent.
In 1994, seven schools provided public education in the LANL ROI. City, county, and state law enforcement
agencies provided police protection to the ROI residents. Fire protection services were provided by 800 paid and
volunteer firefightersin 1995. Four hospitals served the ROl in 1994 (DOE 1996a: 3-326, 3-332).

Regional transportation routes provide access to LANL with vehicular access provided by New Mexico Route
502 to the east and Route 4 to thewest. There are no planned road improvement projects within one to two years
that would affect LANL. Whilethereis no public bus serviceto LANL, thereis non-profit bus service between
White Rock, Los Alamos and LANL (DOE 1996a:3-332).

5.3.7 Environmental Justice

The 1990 minority population, residing within 80 kilometers (50 miles) of LANL, was estimated to be 53.9
percent of thetotal population. Population data for 1990 was extracted from data published by the U.S. Bureau
of the Censusfor the 1990 census (DOC 1992:Tables P-12, P-121). Minority populations are projected to make
up 55.6 percent of thetota population in 2001. Projected populations for the year 2001 were obtained from the
Bureau of the Census state population projects (Campbell 1997:4-24). 1t was assumed that minority and majority
populations residing within 80 kilometers of LANL would increase at the same rates as projected increases for
the statewide minority and majority populations.

Estimates of low-income persons residing in the potentially affected area is shown in Table 54
(DOC 1992:Tahle P-121). In thistable, the low-income population is comprised of persons residing within 80
kilometers (50 miles) of the site whose income is less than the poverty threshold (CEQ 1996:app. A, 16). The
percentage of the population with income below the poverty threshold exceeds the 13.3 national average.

Table 5-4. Low-Income Persons Residing Within 80 Kilometers of LANL

Low-Income
Total Population Population Percent Low-Income
Site (Thousands) (Thousands) Population
LANL 214.3 31.5 14.7
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6.0 POTENTIAL ENVIRONMENTAL IMPACTS
6.1 Impacts Related to the Proposed Action
6.1.1 Water Quality Impacts

Under the proposed action, noncontact water would be used to cool processing equipment. Wastewater
dischargeswould be into the industrial waste lines at PF-4. It is estimated that less than 189 liters (50 gallons)
of noncontact water would be discharged from PF-4 as aresult of the proposed demonstration. Additionally, a
small amount of process water would be used as part of the decontamination module. This process water, less
than 100 liters (26 gdlons) per year, would be handled in accordance with LANL's procedures for the treatment
and disposal of liquid LLW. The overdl compliance for sanitary and industrial discharges during 1996 was 98.8
percent and 97.9 percent, respectively (LANL 1997b:26). The proposed action is not expected to affect these
compliance rates because the amount of water that would be used in the processis so small. No increased release
of radionuclidesis expected by liquid pathways as a result of the proposed demonstration.

6.1.2 Air Quality Impacts

Asapart of thisdemonstration, it is projected that small amounts of plutonium and americium would be released
into the atmosphere, asshownin Table 6—1. It isalso projected that small amounts of tritium would be released
from SRL operations on the plutonium that is subsequently transferred to the demonstration; these tritium
releases, while not a part of the demonstration activities, are aso shown in Table 6-1 to capture the total
cumulative impact of the demonstration activities, support activities, and precursor activitiesat LANL. The MEI
is estimated to receive an effective dose equivaent of 0.043 mrem per year from the demonstration and a total
dose from al site operations of 4.3 mrem per year.

Table 6-1. Estimated Annual Radionuclide Releases Under the Proposed Demonstration
Estimated Annual

Releases from Annual Releases at Estimated Releases as
Demonstration LANL in 19962 a Percent of Annual
Radionuclide (in curies) (in curies) Releases at LANL
Tota plutonium 1.0x 107 2.3x10° <1
Americium 241 2.3x 108 1.3x 10° <2
Tritium® 69 6.8x 107 10
Total uranium None 3.9x10°% NA

3L ANL 1997h:102-103; Jacobson, 1998.
PEstimated release as part of SRL operations.
Note: NA, not applicable.

The pit disassembly and conversion process proposed to be demonstrated does not require the use of hazardous
chemicasor other potentially hazardous compounds that could be released into the atmaosphere in the course of
norma operations. Thereisnot expected to be any airborne releases of beryllium as aresult of the demonstration.
Any hazardous compounds released would be very small quantities related to routine, cleaning operations
connected with the demonstration.
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6.1.3 Radiological Impacts

Theradiologica impacts of normal operations associated with the proposed action were calculated using Version
1.485 of the Hanford Environmental Dosimetry System (GENI )™ computer code (PNL 1988). Site-specific and
technol ogy-specific input data were used, including location, meteorology, population, food production and
consumption, and source terms. Dose assessments were performed for members of the general public
surrounding LANL and for workers who would be involved with the proposed operations.

To cdculate the doses, the projected releases were extrapolated based on the data devel oped for the SPD Draft
EIS (LANL 1997d:62). Asshown in that report, the dominant radioactive emission from pit disassembly and
conversion activitiesistritium. Using thisinformation, it was estimated that approximately 69 curies of tritium
would be released annually as a result of SRL operations that are not a part of the demonstration project. A
similar method was used to estimate the radioactive emissions from the demonstration although they are al
relatively small in comparison to tritium (see Table 6-1).

Dose assessments for members of the public were performed for three different types of receptors considered in
this EA: the offsite MEI, the offsite average exposed individual, and the general population living within 80
kilometers (50 miles). The MEI was assumed to be located at a position that would yield the highest impacts
during normal operations. In the case of the pit demonstration, this would be an individual in the Royal Crest
Trailer Court in Los Alamos, which islocated at the northern perimeter of LANL above TA-55. For total LANL
site operations, thiswould be an individual near LANL’s East Gate. To bound the analyses, the doses to both
MElIs were added to provide a hypothetical worst case dose.

The annual average individual worker dose directly associated with the proposed action was estimated at
750 mrem per year.? Subsequent health risks (i.e., latent cancer fatalities) were calculated for the aforementioned
groups by using risk estimators established in the National Academy of Sciences and National Research Council’s
1990 Health Effects of Exposure to Low Levels of lonizing Radiation BEIR V Report.

The pit disassembly and conversion process involves the use of hydrogen, oxygen, and nitrogen, and inert gases
such as argon and helium. All of these gases would be fed into the gloveboxes under controlled conditions.
Gases exiting the gloveboxes would be filtered through a series of HEPA filters to capture the majority of the
radionuclides released during the demonstration. However, a small amount of radionuclides would be expected
to enter the atmosphere, if the proposed action were undertaken. As shown in Table 6-1, these releases are
estimated to be asmall fraction of the radionuclides released by LANL in any given year.

The largest rel eases are estimated to be approximately 69 curies of tritium each year from SRL operations which
are not part of thisdemonstration. Thisamount represents about 10 percent of the total expected tritium rel eases
for LANL.® It is expected that total releases would continue to be lower than either the EPA limit or past

1 The GENII computer code was developed under a stringent Quality Assurance plan based on the American National Standard
Institute standard for National Quality Assurance-1, asimplemented in the Pacific Northwest Laboratory Quality Assurance
Manua PNL-MA-70. All steps of the code development have been documented and tested. An external peer review of the
entire code package was conducted in 1988. The use of GENII has been approved by EPA.

12 This estimated radiation worker dose was developed based on several factors. Because the proposed pit disassembly and
conversion demonstration has never been performed before, the worker dose could not be based on actual or historical worker
doses. Therefore, the worker dose had to be estimated based on areview of worker doses from similar operations, process
knowledge regarding amounts of materials and potentia for worker exposure, and consideration of planned operational features
designed to reduce worker exposure. As shown in Table 6-4, similar pit disassembly activities have resulted in average worker
doses of 456 mrem/year. Although improvements planned for this demonstration are expected to result in reductionsin average
worker doses, in order to provide a conservative estimate, a radiation worker dose of 750 mrem/year was used.
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releasesfrom LANL. Even at the 1995 levds, the resulting maximum concentration measured at any of LANL's
numerous offsite monitoring stations was less than one percent of the EPA limit (LANL 1996a:84).

Table 6.2 shows that the proposed demonstration should not affect LANL's ability to continue to meet the
guiddlines included in 40 CFR 61.93(b)(5)(iv) Subpart H-National Emission Standards for Emissions of
Radionuclides Other Than Radon from Department of Energy Facilities (EPA 1997). In the case of the proposed
demondtration at LANL, the MEI would be located inthe Royal Crest Trailer Court. The 1996 maximum offsite
concentrations at this site were used as a conservative baseline for making the comparison with 40 CFR 61.
Although it is highly unlikely that the maximum would be seen over the course of afull year it was used asthe
base to project what the affect of the demonstration would be even if the levels were as high as the maximum.
Based on this projection, it is estimated that the cumulative total for al radionuclides, with the proposed
demonstration included, would be less than two percent of the EPA guiddines.

Table 6-2. Projected Releases of Radionuclides Versus EPA Concentration Levels in 40 CFR 61

1996 Maximum Projected Maximum EPA

Offsite Concentration at ~ Offsite Concentration ~ Concentration Projection/

Radionuclide Location of MEI® with Demonstration Levels® EPA Levels
Tritium (pCi/m?) 15.0 16.52 2100 0.0079
8Py (aCi/m?) 2.8 2.81 2000 0.0014
29y (aCi/m?) 23 231 1500 0.0015
#Am (aCi/m?) 33 3.36 1900 0.0018
24 (aCi/m’) 14.4 14.4 7700 0.0019
Y (aCi/m?) 1.90 1.90 7100 0.0003
8 (aCi/m?) 16.6 16.6 8300 0.0020
Cumulative Total 0.0168

S ANL 1997b: Tables 4-4 — 4-10, 80-93.
® EPA 1997: App E, Table 2.

Radiological impacts on the average and maximally exposed members of the public resulting from normal
operations of the proposed action are presented in Table 6-3. Also included in the table are the dose to the
population within 80 kilometers (50 miles) in 2000 (mid-year of projected operations for the proposed
demongtration), and the projected annua number of latent cancer fatalitiesin this population. To put operational
doses into perspective, comparisons with doses from natural background radiation are also included.

The dose to the maximally exposed member of the public from annual operation of the proposed action would
be 0.043 mrem. The corresponding annual risk of latent fatal cancer to thisindividual would be 2.2x10®. That
is, the estimated probability of this person dying of cancer at some point in the future from radiation exposure
associated with the demonstration islessthan three in 100 million. The impacts on the average individual would
beless.

Table 6-3. Potential Radiological Impacts to the Public at LANL

Total Site Without Total Site With
Pit Disassembly Pit_Disassembly Pit_Disassembly
Receptor? Demonstration Demonstration Demonstration

3 1n 1996, LANL released 680 curies of tritium into the atmosphere during site operations (LANL 1997b: 61).
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Maximally exposed individual
member of the public

Annua dose (mrem) 0.043 4.30 4.34
Percent of natural background® 0.0123 1.23 1.24
Annual latent cancer fatalities 2.2x10% 2.15x10° 2.17x10°
Population within 80 kilometers

for Year 2000

Annual dose (person-rem) 0.016 1.20 122
Percent of natural background® 1.8x10° 1.32x10°® 1.34x10°®
Annual latent cancer fatalities 8.0x10° 6.00x10* 6.08x10*

Average individual within

80 kilometers*

Annual dose (mrem) 6.1x10° 4.61x10° 4.67x10°

Annual latent cancer fatalities 3.1x10™ 2.30x10° 2.33x10°
#Presented impacts to these receptors are associated with releases to the air. There would be no liquid releases associated with the pit
disassembly demonstration.
5The annual natural background radiation level at LANL is 349 mrem for the average individual; the population within 80 kilometers

in 2000 would receive 90,900 person-rem.

°Obtained by dividing the population dose by the number of people projected to live within 80 kilometers of LANL (260,360) in 2000.
Source: LANL 1997b: GENII model results (Version 1.485).

Asaresult of annua facility operations, thetotal population dose would be 0.016 person-rem. The corresponding
annua number of latent cancer fatalities in this population would be 8.0x10°®. The Environmental Surveillance
and Compliance at Los Alamos during 1996 report (LANL 1997hb:51, 54) states that an annual dose of 4.3 mrem
to aMEI and a collective dose of 1.2 person-rem to the surrounding population within 80 kilometers (50 miles)
resulted from all 1996 LANL operations. Assuming asimilar total site operational status in 2000, radiological
impacts associated with the proposed action would increase LANL total site impacts by a small percentage (1.0
percent for the MEI, 1.3 percent for the surrounding population, and 1.3 percent for the average individual).

Dosesto involved workers from normal operations, including receiving and staging of the pits, are presented in
Table 6-4; involved workers are defined as those directly associated with pit disassembly activities. Under the
proposed action, the estimated annual average dose to pit disassembly workers would be 750 mrem.

Table 6-4. Potential Radiological Impacts to Plutonium Workers at LANL
Other Pit Disassembly

Receptor Pit Disassembly Activities
Involved workers?
Average worker dose (mrem/yr) 750 456
Annual risk of latent cancer fatalities 3.0x10* 1.8x10*
Tota dose (person-rem/yr) 90 55
Total annual latent cancer fatalities 0.036 0.022

#0ne hundred and twenty badged workers would be required for pit disassembly and conversion facility operations.
Theradiologica limit for an individual worker is5,000 mrem/year. However, the maximum dose to aworker
involved with operations would be kept below the DOE Administrative Control Level of 2,000 mrem per year. An
effective ALARA program would ensure that doses would be reduced to levelsthat are aslow asis reasonably
achievable,

The annual dose received by the plutonium workers who would perform these activities would increase by 35
person-rem to 90 person-rem. The annual risk of latent cancer fatalitiesto involved workers as aresult of the
doses recaived from the demonstration would be 3.0x10“ or 3 chancesin 10,000. Doses to individual workers
would be kept to minimal levels by current administrative policies, exposure monitoring, and the ALARA
program.
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6.1.4 Accident Impacts

The pit disassembly and conversion process proposed to be demonstrated would consist of a number of distinct,
sequential  processes.  hisection and disassembly, oxidation, gallium removal, canning, €electrolytic
decontamination, and nondestructive assay, each performed in separate gloveboxes. Ancther glovebox would
contain the conveyor system that would transfer the plutonium between the gloveboxes. LANL Process Hazard
Analyses serve as the basis for evaluating the potential accidents associated with the proposed action. These
Hazard Analyses, intended to provide a screen to identify safety-class equipment requirements, are significantly
conservative; they may not take credit for all process or control barriers to an abnormal event or its potential
consequences in evaluating consequence likelihoods. For this reason, they form a conservative basis for
evaluating accident impactsfor this EA. Considering the low-magnitude of the predicted impacts, no effort was
taken to further refine the risk evaluations for this EA.

The spectrum of plausible accidents and abnormal events associated with the proposed action were evaluated to
identify those with the highest radiological impacts. Because of the physical separation of the various modules
in the process, the potential accidents and abnormal events for each step were evaluated independently. It is
important to note that both the type and frequency of plausible accidents for the proposed action depend on the
specific process involved; for example, processes involving both hydrogen and oxygen along with plutonium
would have significantly different risks than would processes involving handling or machining of plutonium
componentsin an inert atmosphere.

The modules associated with the pit disassembly and conversion process at TA-55 have been the subject of
Process Hazard Analysis (PrHA) (LANL 1998; LANL 1997c; LANL 1997e; LANL 1997f; LANL 1997g;
LANL 1997h). For these PrHAS, the dose to the public was calculated using the Gaussian dispersion model
MACCS2.%* Weather sampling was based on 95" percentile data.

Each hazard was evauated asto the severity of the consequences and qualitatively assigned a severity category.
The severity categories used in the evaluation of accidents and abnormal events are presented in Table 6-5.

4 The MELCOR Accident Consequence Code System 2 (MACCS2) computer code (SNL 1997, Chanin 1997) was used for the
Process Hazard Analyses referenced in this EA because it is a superior dose consequence analysis code. The National Research
Council's Committee on the Biological Effects of lonizing Radiation (BEIR) has prepared a series of reports to advise the
Federa government on the health consequences of radiation exposures. The latest of these reports, Health Effects of Exposure
to Low Levels of lonizing Radiation BEIR V, published in 1990, provides the most current estimates for excess mortality from
leukemia and cancers other than leukemia expected to result from exposure to ionizing radiation (NAS/NRC 1990). The BEIR
V models were devel oped for application to the U.S. population and are implemented in the radiological consequence model
(MACCS2) used in the accident analyses. MACCS2 employs methodology that allows the user to account for the source term
contribution of short-term resuspension of deposited material, uses an entire year's worth of actual LANL weather and reports
the mean value and the distribution of values accounts for the integrated popul ation exposure (and the resulting latent cancer
fatality risk) from the LANL workforce population, and uses actual LANL meteorology. In addition to ad hoc verification
efforts of beta-test user groups, the University of New Mexico has completed aformal independent verification study of the
MACCS2 code package. The results of this verification study will be published in aforthcoming report.
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Table 6-5. Consequences Severity Categories
Category Public Worker Environment
A Immediate health effects  Lossof life

Significant offsite contamination
requiring cleanup

B Long-term health effects ~ Severeinjury or disability Moderate-to-significant onsite
Radiation uptake or dose causing contamination
temporary radiation worker Minor offsite contamination
restriction
C Irritation or discomfort Lost-time injury but no N .
o Significant contamination of
but no permanent disability oricinating facilit
health effects Radiation uptake or dose causing ongmating y
o Minor onsite contamination
temporary radiation worker . o
- No offsite contamination
restriction
D No significant offsite Minor or no injury and no Minor or no contamination of
impact disahility originating facility

No onsite contamination
No offsite contamination

Source: LANL 1997c:17.

In ng the significance of an accident or abnormal event, the frequency of the event must be considered as
well as the consequences. Table 6-6 presents the Consequence Likelihood Categories used for the evaluation
of hazards associated with the proposed Pit Disassembly and Conversion Demonstration.

Table 6-6. Consequence Likelihood Categories

Frequency Definition
I Normal Operations: frequency between once per year and 1
(1t00.1) in 10 operating-years or at least oncein 10 similar facilities

operated for 1 year
I Anticipated Events: frequency between 1in 10 yearsand 1
(0.1t0.01) in 100 operating-years or at least oncein 100 similar
facilities operated for 1 year
" Unlikely: frequency between 1in 100 years and 1 in 10,000
(102to 10 operating-years or at least once in 10,000 similar facilities
operated for 1 year
v Very Unlikely: frequency between 1in 10,000 years and
(10*to 10°) oncein 1 million yearsor at least once in amillion similar
facilities operated for 1 year
\% Improbable; frequency of lessthan oncein 1 million years
(<10%)
Source: LANL 1997c:18

Due to design requirements based on reducing the impacts of potential accidents, as the consequences of an event
increase, the likelihood of that event occurring decreases. As aresult, a Severity Category "A" event would
normally be expected to have afrequency of IV or V. Risk, which isthe product of consequence and frequency,
isoneway to evaluate an accident or abnormal event. Table 6-7 shows the way risk isranked for the evaluation
of accidents and abnormal events.
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Table 6-7. Risk Ranking Matrix

Likelihood of Consequence

Severity of
Consequence | 1 1l v \Y
A 1 1 2 3 3
B 1 2 22 3 4
C 1 3 3 4 4
D 3 4 4 4 4

@Assign risk rank of 3 if severity category rank of B is based on worker injury and offsite
consequences severity islessthan B.
Source: LANL 1997c:18.

6.1.4.1 Pit Bisection and Disassembly

After apit arrives a the pit bisector and disassembly module, it is weighed; tube appendages are cut off; it isre-
weighed; and then it is bisected. The bisection is accomplished using a pit bisector (arotary shearing assembly
much like atube cutter) or aparting lathe. Using the pit bisector, a bevel ed-edge parting whed is placed around
the waist of the pit and driven inward toward the center of the pit by a servo-driven lead screw while the pit is
sowly rotated. A parting lathe, similar to a standard machine shop lathe, may also be used to cut pits. After
bisection is complete, the two hemispheres are separated and weighed. Use of the rotary shearing process
minimizes cutting waste while the parting lathe results in a small amount of metal shavings.

The principal hazard associated with this module, is the starting of the rotary table before the vacuum hoist is
removed, causing the hoist to hit the glovebox window, the loss of glovebox integrity, and a release of
contamination to the room. Thishazard isa Severity Category "D" to the public, frequency |1, (anticipated), risk-
ranked 4 event (LANL 1997c:14-18). The pit isin metallic form during this accident, hence the only room
contamination could come from contamination on the surface of the pit, which is small. The PrHA for this
module indicates that the accidents associated with this module have less significant consequences than those of
other modules.

6.1.4.2 Oxidation

This module converts plutonium from metal to an oxide. In the hydride-oxidation (HY DOX) process, the
subassembly isfirgt placed in avacuum chamber inside the module glovebox. After evacuating the chamber, the
subassembly is exposed to hydrogen gas at low pressure and temperature, which converts plutonium to plutonium
hydride. Small plutonium hydride particles spall from the surface, falling from the subassembly into a heated
crucible. Once the hydride reaction has been established, nitrogen isintroduced. Nitrogen readily replaces the
hydrogen in the plutonium hydride, creating plutonium nitride and giving off hydrogen gas. The released
hydrogen gas then reacts with the remaining plutonium metal in the subassembly, continuing the cycle. Onceall
the plutonium has been converted to plutonium nitride, the hydrogen gasis removed from the reactor, the reactor
is flushed with nitrogen, and the chamber is evacuated. Next, oxygen isintroduced to convert the plutonium
nitride to plutonium dioxide. Finally, the chamber is purged with argon and cooled. The plutonium dioxideis
transferred to a can by a dustless powder transfer system. The can isthen moved to the canning module.

Alternativesto the HY DOX process are hydride/dehydride, which converts hydride powder to a plutonium metal
ingot, and direct oxidation that converts plutonium metal to an oxide directly. PrHASs for these processes were
conducted, however, they are not discussed here because the consequences of the HY DOX accidents are more
severe and therefore envel ope process accident consequences.
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Two types of hazards exist for the HY DOX module: those that breach the glovebox barrier and criticality. The
glovebox barrier could be breached by afire that burns the gloves, or a hydrogen deflagration or explosion. A
number of vessel and glovebox explosion, deflagration, and fire scenarios were evauated by the PrHA. The
deflagration in the reactor vessel was identified as having the highest potential consequences to the public.

Inthis scenario (a Severity Category "C" for the public, frequency 111 unlikely, risk-ranked 3 event), the pump-
down step following the hydride/nitride recycle sequence is bypassed and oxygen is introduced into the vessel.
A deflagration occurs when the hydrogen concentration is reduced to the upper flammable limit. This could only
occur with afailure of the system vacuum interlock. The material at risk is 2,500 grams of plutonium nitride.
To be conservative, the deflagration was assumed to violate the glovebox integrity and it was also assumed the
exhaust HEPA filters on the glovebox were ineffective, though no specific physical cause would be expected to
result in this condition.

Using airborne release and the respirable clarifying fractions according to the DOE Handbook, Airborne Release
Fractions/Rates and Respirable Fractions for Nonreactor Nuclear Facilities (DOE 19944), the 2,500 grams
of plutonium nitride would result in a maximum source term from the deflagration of 3.75 grams plutoniumin
plutonium nitride form. A mitigated accident, where credit istaken for the building’ s ventilation system including
HEPA filters and other features, would result in a source term of 1.4 x 10°® grams of plutonium and a MEI dose
at the site boundary, near the Royal Crest Trailer Park, of 2.8 x 10® rem (LANL 1998:52).

Workersin the room at thetime of the deflagration may be injured by flying glass and other missiles depending
on their proximity to the deflagration. Theradiologica dose that a worker would receive from an accident cannot
be accurately estimated because of several factors, such asthe workers proximity to the accident and the shielding
that might be in place. If the worker was close to or in contact with the radioactive material involved in the
accident, the dose received would be much greater than if the worker were at the other side of the room. Likewise
the shidding (i.e., walls, gloveboxes) between the worker and the accident greatly impact the dose received.
However, workersintheimmediate vicinity may be subject to injury or fatalities as a result of such an accident.

Criticality was considered in the PrHA as a possibility from two risk-ranked 3 events, but was not analyzed in
detail because the consegquences to the public are bounded by the deflagration accident.

6.1.4.3 Gallium Removal

Inthismodule, plutonium dioxideisthermally treated in a furnace that operates with areducing gas to volatilize
gallium and other impurities that may be present. The impurities are then captured in a vacuum trap and the
plutonium dioxide is sent on to the canning module. Possible accidents in this module include fire, a deflagration,
or explosion. However, because there would not be any flammable materias present in this module, none of these
accidents were considered plausible. Therefore, the consequences of these accidents were not evaluated
separately and are considered to be envel oped by the HY DOX accident discussed in Section 6.1.4.2.

6.1.4.4 Canning

In this module, plutonium metal or plutonium dioxide isreceived in a can that is placed inside a stainless sted!
inner can, thelid isweded in place with afull penetration weld, the weld is visually inspected, and the can isleak
tested with helium. Theinner can is then sent to the decontamination module, where it is decontaminated and
placed in an outer can. Theouter canisthen placed inside abell chamber that isfilled with the inert gas, helium.
The outer can is welded with a full penetration weld, the weld is visually inspected, and the can isleak tested.
Upon successful testing, the cans are sent to the nondestructive assay module.

Based on rigorous drop and crush tests performed on these cans, there are no accidents associated with this
module that are expected to generate significant offsite consequences, that is, all of the accidents are a
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Consequence Severity Category "D" for the public and all are frequency |11 or 1V, and risk-ranking of 3 or lower.
(LANL 1997f:19).

6.1.4.5 Electrolytic Decontamination

This module removes radioactive contamination from the outside of a sealed can by rinsing the can with a sodium
sulfate solution and establishing an electric potential across the fluid and can. This electrolytic process removes
asmall amount of the can material (stainless steel) aswell as the contamination. After flushing and drying, the
can is monitored for alpha contamination, weighed and, if contamination-free, would be released from the
glovebox line so it can undergo nondestructive assay in the next module.

The principal hazard of this module is deflagration of hydrogen from the disassociation of water during
electrolytic decontamination. The hydrogen deflagration accident, ignited by a spark from the direct current
power, was andyzed for the glovebox, the electrolyte tank, and the decontamination chamber, all risk-ranked 3,
frequency levd 11 and consequence C. The hydrogen detection system is assumed to fail although the process
control system does shut down the system. The deflagration in the e ectrolyte tank and the decontamination
chamber isinconsequentia due to the small space available for hydrogen accumulation. In the glovebox, the
lower flammable limit (4 percent hydrogen) could be reached in approximately 2.5 hours if the compressed air
and ventilation sysem were off. A hydrogen deflagration of this amount of hydrogen would injure workers with
broken glass and could rupture ear drums, but fatalities are not considered likely. Conseguences to the public
from such an accident are enveloped by the deflagration accident discussed in Section 6.1.4.2 (LANL 1997h:22).

6.1.4.6 Nondestructive Assay

Thismodule uses a calorimeter, agammaray isotopic system, a segmented gamma scanner, and an active/passive
neutron multiplicity counter to assay the contents of the cans that come out of the decontamination module. The
caorimeter measures the heat output of the sample, while the gamma ray isotopic measuring system determines
the plutonium isotopic distribution, americium fraction, uranium/plutonium ratio, and neptunium/plutonium ratio.
Thisinformation would be combined with the calorimetry data (or the neutron counting data) to yield the mass
of plutonium. The neutron counter datawould be used primarily when the masses of the sample material are low.
Cans are hand carried to the nondestructive assay module and moved within the module by robot.

Because these cans have passed rigorous drop and crush tests, there are no accidents associated with this module

that are expected to generate significant offsite consequences, that is, al of the accidents are a Consegquence
Severity Category "D" for the public and dl are frequency 1V, and risk-ranking of 3 or lower (LANL 19979:19).
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6.1.4.7 Preliminary Integrated Process Hazard Analysis

Anintegrated PrHA dealing with the potential for an integrated accident associated with the Pit Disassembly and
Conversion Demongtrationisin preparation. Based on a preliminary analysis by LANL, no additional scenarios
have been identified that could potentialy impact multiple modules resulting in the release of radioactive
materials from more than one module (Ladino 1998).

6.1.5 Waste Management Impacts

As discussed in Section 5.3.5, the proposed Pit Disassembly and Conversion Demonstration would generate
wastes in the following categories. TRU waste, MLLW, LLW, and hazardous waste. The volume of waste
generated by the demonstration would be very small as discussed below. Therefore, the projected increase in the
total waste volume for each category would be expected to have little or no impact on current LANL waste
management processes and procedures (see Table 6-8). Handling of these wastes would be in accordance with
established procedures at LANL, which are compliant with all applicable Federal, and state statutory and
regulatory requirements; permits, and DOE orders. Impacts of waste management at LANL are evaluated in the
Draft LANL Site-Wide EIS (DOE, 19984).

6.1.5.1 Transuranic Waste

Crucibles used to contain plutonium during processing and non-fissile pit parts removed during pit disassembly
may be sufficiently contaminated to become solid TRU waste. In addition, gloves and glovebox windows and
sedlswould need to be replaced periodicaly and would be considered TRU waste. Approximately 2 cubic meters
of TRU waste would be expected annually from operation of the demongtration. Thisis appropriately 2.5 percent
of the annual TRU waste expected to be generated by all operationsat LANL. This TRU wasteis packed in
drums and the contents recorded at TA-55. The drums are shipped to TA-54, certified, and stored for ultimate
disposal at WIPP. The small quantities of TRU waste generated by the proposed action would be expected to
have minimal impact on storage capacity at LANL.

6.1.5.2 Mixed Low-Level Waste

Cutting the pit dladding may produce some fines and turnings that would be classified as solid MLLW, depending
on the cladding materials. However, the estimated quantity of these materialsisless than 150 grams per year and
would be considered negligible in comparison to the approximately 7 cubic meters of MLLW generated annually
at LANL. MLLW iscollected by LANL waste management personnel and stored at TA-54, AreasL and G,
pending disposal in accordance with the Site Treatment Plan prepared pursuant to the Federal Facility
Compliance Act. Future management of MLLW would also be consistent with any applicable ROD issued
pursuant to the WM PEIS.

6.1.5.3 Low-Level Waste

The proposed demonstration would be expected to generate less than 100 liters per year of electrolytic
decontamination solutions containing traces of plutonium. These solutions would be transferred to the
Radioactive Liquid Waste Treatment Facility at TA-50 for treatment where the waste would be treated by
lime/sulfate precipitation. The resulting solid waste would be handled with the other solid LLW generated by
the demonstration. Other solid LLW expected to be generated by the demonstration would include protective
clothing, metal shavings, gloves, solid beryllium, stainless stedl, depleted uranium, and aluminum. It is estimated
that approximately 3 cubic meters of solid LLW would be generated annually by the demonstration and buried
on the sitein pits and shafts designed specifically for this purposein TA-54, AreaG. Thisis approximately 0.6
percent of the LLW expected to be generated annually by all operations
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Table 6-8. Comparison of Waste Expected to be Generated by the Pit Disassembly
and Conversion Demonstration With Current Waste Management Practices at LANL

Current Percent of
Expected Annual Annual Waste Current Waste
Waste Examples of Waste Generated \Waste Generated Generated at Generation Treatment
Category During Demonstration from Demonstration LANL (%) Capacity Disposal Method
TRU Gloves; glovebox components, 2me 81m@ 25 1,080 m*yr®  Treated and stored onsite
crucibles, HEPA filters awaiting shipment to WIPP
MLLW Solidified solutions, cladding Negligible® 7m@ NA Under development  Shipped offsite for treatment
shavings per Site Treatment  and disposal
Plan
LLW Protective clothing, gloves, metal, 3m? 521m*@ 0.6 Treatment (and Buried onsite in pits and shafts
solidified decontamination therefore, capacity) designed and engineered for
solutions varieswithwaste  this purpose
stream
Hazardous Laboratory solutions, cleaning <38kgs 90,000kg® <0.1 Treatment (and Shipped offsite for treatment

solvents, hydraulic fluid

therefore, capacity) and disposal
varies with waste
stream

2LANL 1997i: 4.

® DOE 1996a:3-338, 3-339.
¢Lessthan 150 grams of MLLW is expected to be generated annually during the demonstration.
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a LANL. LLW waste generated by the demonstration would be managed according to the current site practices
unless those practices are modified by decisions made pursuant to the WM PEIS.

6.1.5.4 Hazardous Waste

The demonstration would generate avery smdl amount of liquid hazardous waste including laboratory solutions,
cleaning solvents, and hydraulic fluids. It is estimated that approximately 38 kilograms would be generated
annually asaresult of the demonstration or lessthan 0.1 percent of the hazardous waste routinely generated by
LANL. Nodisposa facility for hazardous waste exists at LANL. Hazardous wastes are shipped off the site for
further treatment and disposal at RCRA permitted commercial facilities in accordance with the ROD for
hazardous waste issued pursuant to the WM PEIS (DOE 1998c).

6.1.6 Transportation Impacts

The Pit Disassembly and Conversion Demonstration could require transportation of pits from DOE’s Pantex
Plant or RFETS, and metal from INEEL, SRS, or LLNL. Additionally, HEU removed from disassembled pits
would be shipped from LANL to ORR. All shipments would be packaged in Department of Transportation-
approved Type-B containers and use safe secure trailers (SSTs).

6.1.6.1 Transportation Impacts Analysis Methodology

Representative overland truck routes have been analyzed for the shipmentsto LANL and ORR. The routes were
selected for analysis consistent with current routing practices and all applicable routing regulations and
guidelines. However, the routes were determined for risk assessment purposes. They do not necessarily
represent the actual routes that would be used to transport plutonium and HEU in the future. For safety and
security reasons, specific routes cannot be publicly identified in advance.

The HIGHWAY (Johnson, et al, 1993) computer code was used for selecting representative highway routes and
could be used to help select the actual routes. The HIGHWAY database is a computerized road atlas that
currently describes about 386,400 kilometers (240,000 miles) of roads. The Interstate System and all United
States-designated highways are included in the database. 1n addition, most of the principal state highways and
many local and community roads are also identified. The code is updated periodicaly to reflect current road
conditions and has been benchmarked against reported mileages and observations of commercial trucking firms.
Featuresinthe HIGHWAY code dlow the user to sdlect routesthat conform to the Department of Transportation
regulations. Additionally, the HHGHWAY code contains data on the population densities along the routes. The
distances and populations from the HIGHWAY code are part of the information used for the transportation
impact analysis.

Since DOE established the Transportation Safeguards Division in 1975, it has accumulated over
110 million kilometers (70 million miles) of experience with no accidents or release of radioactive material
(DOE 1996a:G-27). However, there are risks associated with such shipments and in order to quantify the
potential risks to the public, DOE-developed RADTRAN (Neuhauser and Kanipe 1993). RADTRAN 4 was
developed by Sandia National Laboratories to calculate population risk associated with the transportation of
radioactive materias by avariety of modes, including truck, rail, air, ship, and barge. This computer codeis used
for incident-free and accident risk assessments to estimate the impacts on collective populations. RADTRAN 4
population risk calculations take into account both the consequences and probabilities of potential exposure
events. The collective population risk is a measure of the total radiological risk posed to society as awhole by
the alternatives being considered. As such, the collective population risk is used as the primary means of
comparing the various alternatives.
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The transportation accident model assigns accident probabilities to a set of accident categories. Eight
accident-severity categories defined in NRC's Final Environmental Statement on the Transportation of
Radioactive Material by Air and Other Modes (NRC 1977) were used. The least severe categories (Category |
and I1) represent low magnitudes of crush force, accident-impact velocity, fire duration, and/or puncture-impact
speed. The most severe category (Category V1) represents alarge crush force, high accident-impact vel ocity,
long fire duration, and a high puncture-impact speed. The fraction of material released and material aerosolized,
and the fraction of that material that is respirable (particles smaller than 10 microns) was assigned based on the
accident categories. The analytic approach is consistent with the approach used in the Storage and Disposition
Final PEIS.

The nonradiologicd risk factors are al so taken from the Storage and Disposition Final PEIS. Risk factorsare
provided for fatalities resulting from hydrocarbon emissions (known to contain carcinogens) and transportation
accidents (nonradiological fatalities resulting from impact). The risk of transportation accidents involving escort
vehicles are included in the estimates. The risk from hydrocarbon emissions for the escort vehicles is much
smaller than those from the trucks.

6.1.6.2 Transportation Risks Associated with the Proposed Action

Under the propased action, plutonium in the form of pits might be shipped to LANL from RFETS or Pantex and
inthe form of meta from INEEL, SRS, or LLNL. HEU recovered from these pits as they are disassembled would
be shipped to ORR. Asshown in Table 6-9, the greatest risk to the public from these proposed shipments would
be from atraffic accident involving the SST or one of its escort vehicles and not from radiological exposure. In
terms of the total risk to the public as a result of implementing the proposed action, it is estimated that the
proposed action would result in arisk to the public (either as result of alatent cancer or atraffic accident) of less
than 0.005 or 5 chancesin 1,000 of afatality.

Based on the resullts of the transportation risk analysis, it is unlikely that shipping plutonium, in the form of pits
or metal, or HEU would result in afatality. Therefore, no adverse health effects to the public and truck crews
would be expected from any scenario involved in the proposed demonstration.

Table 6-9. Overland Transportation Risks for All Materials Under the Proposed Action?

Routine Accidental
Radiological Nonradiological
Route Crew® Public Emissions | Traffic | Radiological
Plutonium shipments from Pantex Plant to LANL 0.0001 0.0007 0.0001 0.001 3x10°
Plutonium shipments from RFETS to LANL 3x10° 0.0002 5x10° 0.0003 1x10°
Plutonium shipments from INEEL to LANL® 7x10° 5x10° 5x10° 7x10° 3x107
Plutonium shipments from SRSto LANL® 1x10° 7x10° 1x10° 0.0001 7x107
Plutonium shipments from LLNL to LANL® 5x10° 3x10° 8x10° 5x10° 2x107
Highly enriched uranium shipments from LANL 3x10° 2x10° 9x10° 0.0009 3x10%°

to ORR

2 All risks are expressed in latent cancer fatdities during the implementation of the proposed action, except for the Accidental-Traffic
column, which is a number of nonradiological fatalities.

® The two individuals in the vehicle.

¢ Includes risks associated with asingle SST shipment from this site should the need arise.
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6.1.7 Socioeconomic Impacts

The proposed demonstration would not affect employment at LANL because no additional personnel are
anticipated to be required to support the demonstration. The demonstration would be similar to many other
research efforts normally conducted at LANL. It is standard practice for workers at LANL to move from one
project to another without any impact on the overall employment level. The demonstration, if undertaken, would
be staffed inthismanner. Therefore, no significant socioeconomic effects would be expected to result from the
proposed action.

6.1.8 Environmental Justice Impacts

As discussed above, implementation of the proposed action would pose no significant risk to the genera
population including minority and low-income populations. Therefore, no disproportionately high and adverse
impacts on minority and low-income populations would likely result from implementation of the proposed action.

6.1.9 Cumulative Impacts

The Draft LANL Site-Wide EIS, which isincorporated by reference, discusses the cumulative impacts of the
proposed demonstration, on-going LANL operations, potential expanded LANL operations, and other activities
inthe LANL region. Asexplained inthe Draft LANL Site-Wide EIS, expanded operations at LANL including
the proposed demongtration and other activities, would result in an additional latent cancer fatality risk of about
0.0002 over the lifetime of the maximally exposed individual.

6.2 No Action Alternative Impacts

Under the No Action Alternative, an integrated pit disassembly and conversion line would not be demonstrated
at LANL. Research related to these activities would continue to be collected through a series of individual
gloveboxes because potential data devel oped as aresult of the demonstration would not be available. There would
be no change in the current environmental or health effects associated with work done in PF-4 and TA-55, and
these facilities would continue to operate as they do currently.

6.2.1 Transportation Risks Associated with the No Action Alternative

Under the No Action Alternative, pits would not be shipped to LANL from RFETS or Pantex, and plutonium
metal would not be shipped from INEEL, SRS, or LLNL. Since there would not be any HEU recovered from
these pits, there would be no shipments of HEU to ORR. However, DOE has committed to consolidate its
inventory of weapons-grade plutonium, so the pits at RFETS would continue to be shipped to Pantex where they
would be stored pending adecision on their ultimate disposition in accordance with the ROD that will be issued
after the SPD Final EIS is completed. As shown in Table 6-10, the greatest risk to the public from this
alternative would continue to be from atraffic accident involving the SST or one of its escort vehicles and not
from radiological exposure. Interms of the total risk to the public as a result of implementing the No Action
Alternative, it is estimated that this alternative would result in arisk to the public (either as result of alatent
cancer or atraffic accident) of lessthan 0.001 or 1 chancein 1,000 of afatality.

Based on the results of the transportation risk analysis, it is unlikely that shipping plutonium to Pantex from
RFETS under the No Action Alternative would result in afatality.
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Table 6-10. Overland Transportation Risks for
All Materials Under the No Action Alternative®

Routine Accidental
Radiological Nonradiological
Route Crew® Public ~ Emissions Traffic Radiological
Plutonium shipments from 0.00005 00003 000007  0.0005 0.00008

RFETS to Pantex Plant

& All risks are expressed in latent cancer fatdities during the implementation of the policy, except for the
Accidental-Traffic column, which is a number of fatalities.
® The two individualsin the vehicle.

6.3 Future Utilization of Pit Disassembly and Conversion Demonstration Equipment

After completion of the demonstration, the equipment would be placed in a standby mode and later used for
training purposes (i.e, operators, supervisors) for the production pit disassembly and conversion facility, should
it be built. The modules for which thereis no further mission would be decontaminated and decommissioned.
The ultimate disposition of the modules has not yet been determined. However, when DOE decides what action

to propose regarding the modules, an appropriate NEPA review would be conducted.
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7.0 RESEARCH AND DEVELOPMENT ACTIVITIES

In the ROD for the Storage and Disposition Final PEIS, DOE decided to pursue a strategy for plutonium
disposition that allows for the implementation of two different approaches for disposition of the United States
surplus plutonium: one would involve the immobilization of some and potentially all surplus weapons plutonium
inaglassor ceramic form surrounded by HLW; the other would involve the use of some of the surplus plutonium
as MOX fue in existing commercia light water reactors. The ROD acknowledged that further research,
development, and demongtration is needed to provide data for decisions concerning process development, waste
characterization, plant design and engineering (for potential disposition-related facilities), and other support
activities.

These R& D activities cover each major area of the surplus plutonium disposition program (pit disassembly and
conversion, immobilization, and MOX fuel fabrication) and consist of a number of small-scale projects which
inturn consist of a number of individual experiments. As stated before, all of the R& D activities are ongoing,
having been started before 1997, with none of the projects currently being complete. However, some individual
experiments have been completed and new ones started. Experiments would be phased over about 3 years and
therefore, work on R& D activities would continue after the issuance of the SPD EIS ROD. Depending on the
decisonsmadein that ROD, individual experiments aswell as some of the projects they support may be canceled.

Intheinterest of furthering the purposes of NEPA and providing full disclosure to the public, a brief description
of each R& D project and the amount and type of nuclear materialsinvolved is being provided in thisEA. Some
of the project descriptions contain information about individual experiments to provide a better understanding
of the work being done and its purposein the overall surplus plutonium disposition program.

The on-going R& D projects and experiments described in this section (DOE 1998b; DOE 1997b) have already
been reviewed for NEPA compliance by DOE. At five of the sites (Argonne National Laboratory-East (ANL-E),
Oak Ridge National Laboratory (ORNL), Pacific Northwest National Laboratory (PNNL), INEEL, and SRS),
these efforts have been categorically excluded from the need for further NEPA review under Category B3.6%°,
because they consist of indoor bench-scale research or demonstration work (Dunigan 1998, Elmore 1998,
Grainger 1998, Green 1998, Irving 1998). For the most part, the R& D activities described in this section are
being conducted without the need for construction or modification of existing facilities. In the few activities
where construction or modification of facilities was required, all of the changes were within already developed
aress. No adverseimpacts, including cumulative impacts, are expected during these experiments because of the
small quantities of materials being used in these bench-scale R& D projects and because applicable safety and
health procedures are in place in these buildings (e.g. HEPA filters, gloveboxes). The R&D activities at these
five dtesare using plutonium in amounts well below the administrative limits for the facility in which the work
isbeing performed. At the remaining two sites, LANL and LLNL, the R&D projects are covered by sitewide
ElSswhich aso discuss potential cumulative impacts (DOE 1998a, DOE 1992). The total amount of plutonium
used at these two siteswould range from 15 to 100 kilograms over the duration of these activities. The amounts
used in individual experimentswould bewell below facility administrative limits. Unless otherwise noted, onsite
plutonium is being used for R& D activities, no offsite shipments are required.

7.1 Immobilization Research and Development

5 Asdefined in DOE’s NEPA Implementing Procedures, Categorical Exclusion B3.6 is applicable to the siting, construction (or
modification), operation, and decommissioning of facilities for indoor bench-scale research projects and conventiond laboratory
operations (e.g., preparation of chemical standards and sample analysis); small-scale research and development projects; and small-
scale pilot projects (generally less than two years) conducted to verify a concept before demonstration actions. Construction (or
modification) would be within or contiguous to an aready developed area (where active utilities and currently used roads are readily
accessible) (DOE 1996¢:36241).
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The Storage and Disposition Final PEIS analyzed the ability of variousimmobilization technologies to achieve
the Spent Fudl Standard for proliferation resistance. The Notice of Intent for the SPD EIS and the SPD Draft EIS
stated that the preferred aternative for immobilization is the ceramic can-in-canister technology, using the
exigting HLW processing operations at the Defense Waste Processing Facility (DWPF) at SRS. The ROD for
the SPD EIS will make the final decision on the immobilization technology to be used for disposition, if it is
decided to immobilize some or all of the surplus plutonium.

The proposed can-in-canister demonstration has two stages. The first stage isto immobilize the plutonium in
asmall can using either aglass or ceramic form. The next step isto place the immobilized cans of plutoniumin
arack whichis placed in an empty DWPF canister. In the second stage of immobilization, the canister isfilled
with HLW at DWPF, which adds the radiation barrier necessary to meet the Spent Fuel Standard. The same
approach is being evaluated for the Hanford Site in Richland, Washington, which is building a vitrification plant
similar to DWPF.

Before DOE can make adecision on the technol ogy to be used to immobilize surplus plutonium, immobilization
R&D is needed to:

identify amaterial formulation that satisfies process and long-term performance requirements;

develop processing equipment, material flow and process controls, operational strategies, and
materia accountability procedures that minimize impacts on workers and the environment, and the
ability to maintain an acceptable implementation schedule;

demonstrate that individual operations or processing steps fit together sesamlesdy; and

demonstrate that the specific immobilized forms meet the Spent Fuel Standard for proliferation
resistance (DOE 1996b:3).

On-going work is needed to develop data to: determine which immobilized form, glass or ceramic, performs
best™®; develop materia forms compatible with processing (including determining effects of impurities and long-
term performance requirements); develop immobilization processes for reiably producing these forms;
demonstrate these processes using radioactive materials; and enhance overall proliferation resistance. LLNL is
sarving as the lead |aboratory and host for most of the immobilization R& D, and is being supported by efforts
at SRS, ANL-E, and PNNL. Table 7-1 showstheimmobilization R& D projects that are taking place at specific
DOE dtes, all of the buildings being utilized for the listed R& D projects at these sites, and the cumulative total
plutonium estimated to be used for al the listed projects at each site.

7.1.1 Development of Data to Support Selection of Preferred Immobilized Form

To determine the best immobilization form, R&D is being conducted to judge the glass and ceramic forms
against established criteriaon acondstent basis. These R& D activities are being conducted at LLNL to compare
can-in-canister and homogeneous approaches, and the final immobilized form, glass or ceramic. Efforts are
focusing on resistance to theft and diversion and retrieval or extraction; technical viability; environmental, safety,
and health concerns; timeliness; and cost effectiveness.

Table 7-1. Summary of Immobilization R&D Activities

16 Based on atechnical down-selection process, DOE's current research and development efforts are focused on ceramic
formulations.
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Building Number Quantity of Plutonium Estimated

Immobilization R&D Projects (Administrative Limit)? to be Used in These Projects®
ANL-E
Glass Formulation Development, Ceramic Building 205 <3009
Formulation Development, Waste Form (400 g)
Characterization, Proliferation Resistance
Tests
LLNL
Glass Formulation Development, Glass Superblock® FY 97-2 kg®
Process Development, Ceramic Formulation (700 ko) FY 98-8 kg

Development, Ceramic Process Development,
Waste Form Characterization, Proliferation
Resistance Tests, Can-in-Canister Technology
Demonstrations

PNNL
Glass Formulation Development, Glass Building 325 709
Process Development, Waste Form (2,759 g)
Characterization, Proliferation Resistance Building 326 mg quantities
Tests (189)
Building 3720 359
(189)
SRS
Glass Formulation Development, Glass Building 773-A <2009
Process Devel opment, Ceramic Formulation (2,000 g)

Development, Ceramic Process Development,
Waste Form Characterization, Proliferation
Resistance Tests, Can-in-Canister Technology
Demonstrations

2The limit on the amount of plutonium alowed in abuilding at any onetime is based on the site-specific safety analysis report;
shown are the buildings that would be used for these R& D projects at a specific site.
® Amounts listed are cumulative totals for the listed R&D projects at a specific site. The quantitiesin the building at any onetime
would be less than the administrative limit.
¢ The Superblock is comprised of Buildings 331, 332, 334, and 335. MD plutonium activities are limited to Buildings 332 and
334. The safety analysis report for Building 334 further restricts the plutonium limit to 12 kg.
4 These amounts are a subset of the quantity of plutonium being processed through pit disassembly and conversion R&D
experimentsat LLNL (see Table 7-3).
Source: Pearson 1997; Peko 1998a; Vienna 1997.

7.1.2 Formulation Development

The choice of thefirgt stage immobilization form would affect the design of an immobilization facility, because
the immobilization processes differ for each. This choice would also influence the extent of characterization
necessary for the product, the waste coming from this facility, potential licensing requirements, and the
implementation schedule. For example, the maximum allowable plutonium loading (i.e., the percentage of
plutonium that can be encapsulated in the glass or ceramic form) for each immobilized form needs to be
determined through R&D related to process safety and the long-term performance of the immobilized form.
Similarly, theloading factor would affect the size and throughput of the processing facility. Formulasfor glass
or ceramic materials to be used for immobilization and the measurement of various physical and chemical
properties of the immobilized material need to be refined to aid the selection of the immobilized form, to
determine the production processing parameters, and to develop the qualification for placement of the
immobilized form into apotential Nuclear Waste Policy Act repository.
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LLNL is performing ceramic formulation experiments with support from SRS and ANL-E; while SRS and
ANL-E are performing glass formulation experiments; and PNNL is providing testing support. The formulation
development project at these laboratories include experiments using the glass concept to determine acceptable
impurity concentrations. experiments of the solubility of plutonium, uranium and neutron absorbers as a function
of particle size and thermal treatment history of the plutonium feed; experimentsin static, manually stirred and
control agitation melts; and experiments to establish the devitrification properties as well as key physical
properties (e.g., viscosity and thermal conductivity).

7.1.3 Waste Form Characterization

The main concern about the performance of the immobilized form in a geologic repository is the potential for
separation of the fissionable isotopes of plutonium and uranium from neutron absorbers, inside the waste
package, in the environment, or both. The concern isthat a separation could result in enough of this material
coming together to form a critical mass. DOE experiments are being conducted to characterize waste form
degradation and radionuclide release in an environment replicating the presumed repository environment.

7.1.4 Proliferation Resistance Tests

The goa of the plutonium disposition program is to place the United States' surplus plutonium into aform from
which it can not be easily recovered and used again in nuclear weapons. Proliferation resistance tests are being
conducted to ensure that the final glass or ceramic form chosen for immobilization will prevent the return of these
materiasto aform wherethey can be used in nuclear weapons. Tests are also being conducted to determine the
rlative difficulty of recovering plutonium from the glass and ceramic forms. Extraction tests are assessing the
degree of difficulty and the cost and time requirements for attempted diversion. These experiments include
leaching of the plutonium-bearing forms in sub-boiling solutions (e.g., nitric acid, sulfuric acid) and
measurements of the quantity of plutonium released as afunction of time.

7.1.5 Process Development

Process experiments involve the development and demonstration of prototypical systems for a full-scale
plutonium immohilization facility. Development of prototypical glass and ceramic formulation equipment, using
kilogram quantities of plutonium, provide needed information, such as shielding requirements and glovebox
spacing, for the full-scale design.

The glass process requires the development of a suitable melter system which includes both prototype feeders
and product loadout systems contained in a glovebox enclosure for safer operation. Using the tilt-pour melter,
DOE isevauating the characteri stics associated with fabricating and pouring multi-kilogram quantities of glass
containing plutonium, uranium, and arange of impuritiesthat would be similar to those expected to enter the full-
scale facility.

The ceramic process al so requires the development of a prototypical feed preparation and cold-pressing system
coupled to an appropriate heet cycleto sinter the ceramic pellets. Ceramic samples are prepared to determine the
extent to which the precursor or binder materials and the plutonium dioxide feedstock react to produce stable
ceramic forms. The ability of the ceramic formulation to incorporate the expected range of impurities in the
plutonium feedstocksis being evaluated and preliminary impurity concentration limits established.
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7.1.6 Can-in-Canister Technology Demonstrations

Small-scale demonstrations of the various can-in-canister technologies are facilitating the design of apotential
full-scale immobilization facility. Fabrication of glass and ceramic forms is being demonstrated in a tilt-pour
melter that can produce materialsthat are prototypical of afull-scale melter and experimental plutonium ceramic
process lineat LLNL. Severa cans of plutonium forms may be produced to validate formulation and plant
processes.

7.2 Reactor-Based and Nuclear Fuels Research and Development

The second disposition approach being pursued by DOE is the use of weapons-usable plutonium in the
fabrication of MOX nuclear fue for use in commercial light water reactors. R&D is needed to resolve technical
issues associated with gpplying the large experience base (existing mainly in Europe) of making MOX fuel with
recycled reactor-grade plutonium to the fabrication of MOX fuel using weapons-usable plutonium and to develop
the data needed for the MOX alternative for the disposition of surplus weapons-usable plutonium.

The compatibility of commercia reactor-grade MOX fued with commercid light water reactor technologiesis well
established. However, severd differences exist between reactor-grade and weapons-usabl e plutonium that create
technicd issuesthat must beresolved. These differences include: variation in powder characteristics because the
weapons material is expected to be converted primarily using a dry pyrochemical process as opposed to the
chemica dissolution and preci pitation process currently used in Europe; the presence of gallium or other potential
impurities in the weapons materia; and the variation in plutonium isotopics between reactor-grade and weapons-
usablematerial. R&D activitiesfal into two main categories. MOX fuel fabrication and gallium removal. Table
7-2 shows the reactor-based and nuclear fuels R& D projects that are taking place at specific DOE sites, all of
the buildings being utilized for the listed R&D projects at these sites, and the cumulative total plutonium
estimated to be used for all the listed projects at each site.

The potentia disposition of plutonium as MOX fuel would involve a mixture of weapons-usable plutonium
dioxide and uranium oxide. Any variation in the fabrication process, including the feed materials, will lead to
variations in the final fuel product. It isimportant to quantify the effect these variations would have on the
quality of the MOX fuel. Definition and development of the processes, equipment, and specifications for
producing plutonium dioxide and uranium oxide feed is essential for qualifying afuel fabrication process since
the proposed MOX fuel fabrication facility may be licensed by the NRC. On-going research is required to
determine the range of fabrication parameters that would lead to an acceptable fuel product, that is, one
compatible with use in acommercia reactor.

7.2.1 Light Water Reactor In-Pile Testing

ORNL isdirecting in-pile testing experiments to examine the effects of gallium on prototypic but generic, light
water reactor MOX fudl. The in-pile testing complements out-of-pile experiments by providing generic
irradiation data to supplement the out-of -pile results. Fuel for these experiments, a small number of fud pellets,
are being fabricated at LANL and shipped to INEEL, where the fuel isirradiated in the Advanced Test Reactor
(ATR). One or two shipments of fuel pins are being shipped to INEEL in DOT-approved commercial trucks.
No significant impacts are expected to result from the transportation of the fuel or itsirradiation at ATR.
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Table 7-2. Summary of MOX Fuel R&D Activities

MOX Fuel R&D Projects

Building Number
(Administrative Limit)?

Quantity of Plutonium
Estimated to be Used in
These Projects®

INEEL
Light Water Reactor In-Pile Testing

LANL

Feed Qualification, Fuel Fabrication
Development, Gallium Research,
Gallium Removal, Light Water Reactor
In-Pile Testing

Advanced Test Reactor (ATR)-Test
Reactor Area (TRA) 670
(none)
ATR-C
(180 9)
Canal
(3659)
Hot Cells TRA 632
(450 9)
Test Train Assembly Facility (TTAF)-
TRA 603
(159)
Radiography-TRA 635
(159)
Chemical Processing Plant (CPP)-695
(159)

TA-55/PF-4°
CMR
(2kg)

419

499
419
499

499

419

419

15 kg at PF-4

Gram size samplesat CMR

ORNL

Light Water Reactor In-Pile Testing Hot Cells-Building 3525 159
(320 kg)
Shipping-Building 3036 159
(250 9)
Storage-Building 7827 159
(151 kg)

Gallium-Clad Interaction Hot Cells-Building 3525 <5¢g
(320 kg)
Shipping-Building 3036 <5¢g
(250 9)
Storage-Building 7827 <5¢g
(151 kg)

@ The limit on the amount of radioactive material alowed in abuilding at any one time is based on the site-specific safety andysis

report; shown are the buildings that would be used for these R& D projects at a specific site.

® Amounts listed are cumulative totals for the listed R& D projects at a specific site. The quantitiesin the building at any one time

would be less than the administrative limit.

¢ There are plutonium limits on alarge number of individual operations at PF-4. These limits can change depending upon a number
of criteria. The amount of plutonium used in the MOX fuel R& D projectsis limited by the same criteria used to control other
plutonium operations currently conducted at PF-4.

Source: Hodge 1997.
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7.2.2 Feed Qualification

For the potentia disposition of surplus plutonium as MOX fuel®, pits could be converted to plutonium dioxide
by hydride-oxidation (HY DOX) of plutonium metal. Characterization of previous batches of plutonium dioxide
produced by the HYDOX process has shown that the particle structure is quite different from the particles
produced by the conventional agqueous conversion processes. Experimentation is required to demonstrate that
the variation in structure as aresult of the HY DOX processis acceptable for producing quality fuel. Experiments
are being conducted at LANL to: fully characterize the production of plutonium dioxide using the HY DOX
process; identify modifications to the process and hardware to enable the production of feed that would meet
expected specifications for MOX fuel fabrication; and produce plutonium dioxide feed for MOX fud
development activities.

7.2.3 Fuel Fabrication Development

Variationsinthe MOX fuel fabrication process, including the feed materials, would lead to variationsin the final
fud product. On-going experiments are required to determine the range of fabrication parameters that would lead
to an acceptable fuel product, that is one compatible with use in a commercial reactor. Fuel fabrication
development is aso needed to enhance the current techniques available for measurement of fuel characteristics.
Analytical capability for measuring properties of weapons-usable MOX fuel is being developed at LANL.
Demonstrations being conducted are the implementation of contemporary stoichiometry measurement
capabilities, the validation of trace analysis capability, and a sintering study to evaluate the effect that different
sintering times and temperatures have on final pellet density.

7.2.4 Gallium Research

To fabricate MOX fuel, plutonium dioxide and uranium oxide are blended with a ceramic powder and pressed
into pellets. The pdllets are then placed in a sintering furnace to cause the ceramic powder to bond with the
plutonium and uranium. The presence of gallium in weapons materia is a key difference between
weapons-usable and reactor-usable plutonium which could affect the MOX fuel fabrication process. DOE
experiments have shown that gallium oxide could volatilize under MOX fuel sintering conditions, resulting in
problems because gallium is corrosive and would deposit on the furnace surfaces. In addition, gallium could
affect the MOX fuel ceramic, causing significant operational difficultiesif frequent adjustments to operational
parameters (i.e., time and temperature) are required. This characteristic could also cause large pellet rejection
ratesfollowing sintering. On-going development is needed to characterize the problems associated with gallium
and to develop methods by which gallium can be efficiently removed from plutonium.

7.2.5 Gallium Removal

Evaluations of the phase relations in the complex gallium oxides (eg., Ga0,-PuO,, PuO,-UO,,
UO,-PuO,-Ga,0,) are being conducted at LANL. These phase diagrams are assessed by collecting and critically
evauating al available thermodynamic data. The resulting information is used to assist in the development and
optimization of the Thermally-Induced Gallium Removal (TIGR) process, and would be provided to the potential
fud fabricatorsto assist them in determining the impact of gallium on process parameters for the fabrication of
MOX fud. The TIGR processwould allow the gallium to be collected in a vacuum trap, effectively eliminating
gallium from the plutonium.*®

¥ DOE is aso evaluating the disposition of surplus plutonium in aimmobilized form. In which case, the pits would also need to
be converted to an oxide.

18 DOE has also analyzed a polishing step, utilizing a small-scale agueous process, either as part of the pit conversion facility or
the MOX facility. The results of the analysis are presented in Appendix N of the SPD Draft EIS.
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7.2.6 Gallium-Clad Interaction

A series of tests are being conducted at ORNL to determine the effects of gallium on prototypic fuel cladding
materiasin out-of-pile experiments. Thesetestsinvolve: heating MOX fuel rods either in a400°C lead-bismuth
bath or ahigh-flow recirculating water jacket in cdllsin Building 3525 at ORNL, examining and segmenting the
fud-containing rods aswell asthe substitute fuel rods (i.e., containing no plutonium) and irradiated fuel rods from
INEEL, conducting metall ographic/ceramographic examination of the fuel rods, and performing an elemental
analysis of the fuel and cladding for gallium and other materials of interest.

7.3 Pit Disassembly and Conversion Research and Development

Anintegra part of implementing either plutonium disposition technology (immobilization or MOX fud) isthe
disassembly of pits from surplus nuclear weapons and the recovery of the plutonium. To develop this capability,
DOE must test and demonstrate an integrated method for dismantling pits. Once it has been successfully
demondtrated, deployment of this processin a potential production facility would allow the resulting plutonium
dioxide to be further processed for immobilization or to be mixed with uranium oxide to form MOX fuel. The
proposed demonstration of an integrated process for pit disassembly and conversion is discussed earlier in this
EA. However, R&D activities to develop various glovebox modules of the integrated process, system
development to support production mode operations, direct oxidation of bulk plutonium, and aHY DOX program
for MOX fuel fabrication are ongoing under the current prototype system project at LANL and LLNL. Both
LANL and LLNL are performing this R& D, with LANL as the lead |aboratory. Table 7-3 shows the on-going
pit disassembly and conversion R& D projects at specific DOE sites, al of the buildings being utilized for the
listed R&D projects at these sites, and the cumulative total plutonium estimated to be used for al the listed
projects at each site.

7.3.1 Electrolytic Decontamination Module

The electrolytic decontamination module consists of a decontamination system mounted in a glovebox that
eectrolyticaly decontaminates the outside of the sealed material can. An existing e ectrolytic decontamination
system is being hot-tested (use of plutonium).

7.3.2 Process Development for Unique and Non-Special Nuclear Materials Pit Items

Thisresearch a LANL and LLNL isevaluating and developing disposition processes and equipment for unique
congtituent pit items and developing processes and equipment for the decontamination and declassification of

non-specia nuclear materials parts resulting from the disassembly of weapons pits.

7.3.3 Pit Disassembly and Conversion Facility Non-Plutonium Product Material and Item
Processes

Thisresearch at LANL and LLNL involves evaluating options for shipment and processing of non-plutonium

product meaterials and itemsthat result from operation of the pit disassembly and conversion facility that cannot
be readily declassified and disposed of through conventional means.
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Table 7-3. Summary of Pit Disassembly and Conversion R&D Activities

Building Number Quantity of Plutonium
Pit Disassembly and Conversion (Administrative Estimated to be Used in These
R&D Projects Limit)? Projects®
LANL
Electrolytic Decontamination Module, Process TA-55/PF-4° 100 kg
Development for Unique and Non-Specia Nuclear
Materials Pit Items, Pit Disassembly and Conversion
Facility Non-Plutonium Product Material and Item
Processes, Direct Oxidation of Bulk Plutonium, Oxide
Characterization
LLNL
Pit Bisector Module, Hydride-Oxide (HY DOX) Superblock? FY 97-20 kg
Development and Furnace Module, Direct Oxidation (700 ko) FY 98-50 kg
of Bulk Plutonium, Oxide Characterization, Pit Dose
Studies

@ The limit on the amount of radioactive material alowed in abuilding at any one time is based on the site-specific safety andysis
report; shown are the buildings that would be used for these R& D projects at a specific site.

® Amounts listed are cumulative totals for the listed R& D projects at a specific site. The quantitiesin the building at any one time
would be less than the administrative limit.

¢ There are plutonium limits on alarge number of individual operations at PF-4. These limits can change depending upon a
number of criteria. The amount of plutonium used in the pit disassembly and conversion R&D projectsis limited by the same
criteriaused to control other plutonium operations currently conducted at PF-4.

4 The Superblock is comprised of Buildings 331, 332, 334, and 335. MD plutonium activities are limited to Buildings 332 and
334. The safety analysis report for Building 334 further restricts the plutonium limit to 12 kg.

Source: Peko 1998b.

7.3.4 Direct Oxidation of Bulk Plutonium

Experiments are being conducted at LANL and LLNL to determine if direct oxidation of bulk plutoniumisa
reasonable backup approach for the conversion of weapons plutonium by determining the throughput and the
resultant product quality of this process.

7.3.5 Oxide Characterization

Plutonium from various pit sourcesis being sampled and analyzed at LANL and LLNL at various stages of the
pit disassembly and conversion process to establish a statistically significant database of impurities and to
determine theimpact of the oxidation process on impurities and oxide particle characteristics. This may involve
shipment of samples between LANL and LLNL.

7.3.6 Pit Bisection Module

This module consists of a“simple’ pit bisection tool mounted in a glovebox that operates like a tubing cutter,
swaging (bending and shaping) rather than sawing through the material to prevent the generation of chip waste.
A pit bisector isbeing hot-tested (using nuclear materials) at LLNL. The existing LLNL bisector module design
would be upgraded to add process capability and equipment and procedures would be devel oped to de-nest shells
from bisected pits and remove pit components.
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7.3.7 HYDOX Development and Furnace Module

This module consists of the HY DOX furnace mounted in a glovebox, with associated handling accessories for
loading hemishells and crucibles and unloading non-plutonium material hemishell parts and oxide after
processing. A HYDOX furnaceis being hot-tested (use of plutonium) at LLNL.

7.3.8 Pit Dose Studies

The dose characteristics of various pit types are being analyzed by LLNL for intact pits and for pits at various
stages of disassembly to characterize the source term to support the design of the potential pit disassembly and
conversion facility.

7.4 Site Specific Research and Development Activities

Table 7-4 summarizes the on-going surplus plutonium disposition R&D activities by DOE facility. This
summary is a composite by location of the same R& D projects described in Sections 7.1, 7.2, and 7.3.

7.4.1 Argonne National Laboratory-East

All the R&D projectsfor surplus plutonium disposition being conducted at ANL-E, as shown in Table 7-1, are
related to immobilization technologies. The ANL-E is supporting LLNL with ceramic formulations and is
performing glassformulations. These projects use Building 205. It isestimated that small amounts of plutonium,
less than 300 grams, would be used for these indoor bench-scale R& D projects.

7.4.2 ldaho National Engineering and Environmental Laboratory

The R&D projects for surplus plutonium disposition at INEEL, as shown in Table 7-2, involves light water
reactor in-pile testing. The tests take place in one of DOE's research reactors, the ATR, which islocated in the
Test Reactor Areaat INEEL and routingly conducts material irradiation tests for other offices of DOE and the
United States Navy. Thein-piletesting uses fuel fabricated by LANL. After receiving the fuel from LANL, it
isirradiated at the ATR. After irradiation, the fuel is shipped to ORR where it is disassembled and examined.

It is estimated that small amounts of plutonium, between 40 and 50 grams, would be used for these R&D
projects. Asindicated in Section 7.2.1, one or two shipments of fuel pinsfrom LANL to INEEL are anticipated.
One shipment of irradiated fuel pins and one shipment of unirradiated fuel pins will be sent to ORR. No
significant impacts are expected from these shipments.

7.4.3 Los Alamos National Laboratory

The R&D projectsat LANL, as shown in Tables 7-2 and 7-3, involving surplus plutonium disposition are related
to the MOX fud fabrication process and pit disassembly and conversion. MOX fuel fabrication, feed
gualification, and gallium research experiments occur within TA-55 at PF-4 where plutonium experiments are
routingly conducted. It isestimated that 15 kilograms of plutonium would be used for the MOX R&D projects.
In addition, gram size laboratory samples (10 grams or less) are sent to the CMR facility for analytical testing
in existing laboratories. For pit disassembly and conversion R& D projects, it is estimated that 100 kilograms
of plutonium would be used at PF-4. These R& D projects do not require any upgrade or expansion of the
facilities' existing environmental or safety systems.
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Table 7-4. Site Summary of Plutonium Disposition-Related R&D Activities

Plutonium Disposition R&D

Building Number

Quantity of Plutonium Estimated

Projects (Administrative Limit)? to be Used in These Projects®

ANL-E

Immobilization Building 205 <3009
(400 )

INEEL

MOX Fuel ATR-TRA 670 419
(none)
ATR-C 499
(1809)
ATR Cand 419
(3659)
Hot cells TRA 632 499
(450 9)
TTAF-TRA 603 499
(159)
Radiography-TRA 635 419
(159)
CPP 695 419
(159)

LANL

MOX Fuel TA-55/PF-4° 15kg at PF-4
CMR Gram size samplesat CMR
(2kg)

Pit Disassembly and Conversion TA-55/PF-4° 100 kg at PF-4

LLNL

Immobilization Superblock® FY97-20 kg

Pit Disassembly and Conversion FY98-50 kg

ORNL

MOX Fuel Hot Cells-Building 3525 159
(320 kg)
Shipping-Building 3036 159
(250 9)
Storage-Building 7827 159
(151 kg)
Hot Cells-Building 3525 <5¢g
(320 kg)
Shipping-Building 3036 <5¢g
(250 9)
Storage-Building 7827 <5¢g
(151 kg)

PNNL

Immobilization Building 325 709
(2,759 g)
Building 326 mg quantities
(189
Building 3720 359
(189)

SRS

Immobilization Building 773-A <200g
(2,000 g)

@ The limit on the amount of radioactive materia alowed in abuilding at any one time is based on the site-specific safety
analysis report; shown are the buildings that would be used for these R& D projects at a specific site.
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® Amounts listed are cumulative totals for the listed R& D projects at a specific site. The quantitiesin the building at any
one time would be |ess than the administrative limit.

¢ There are plutonium limits on alarge number of individual operations at PF-4. These limits can change depending upon
anumber of criteria. The amount of plutonium used in the MOX fuel and pit disassembly and conversion R&D
projectsislimited by the same criteria used to control other plutonium operations currently conducted at PF-4.

4 The Superblock is comprised of Buildings 331, 332, 334, and 335. MD plutonium activities are limited to Buildings
332 and 334. The safety analysisreport for Building 334 further restricts the plutonium limit to 12 kg.

Source: Hodge 1997; Pearson 1997; Peko 1998a,b; Vienna 1997.

7.4.4 Lawrence Livermore National Laboratory

The R&D projectsat LLNL, as shown in Tables 7-1 and 7-3, are related to immobilization
technologies as well as pit disassembly and conversion technology. The R&D projects utilize existing
|aboratories within Buildings 332 and 334, which are part of the Superblock at LLNL. It isestimated
that 20 kilograms and 50 kilograms of plutonium, in Fiscal Y ears 1997 and 1998 respectively, would
beused for these R&D projects. These projects do not require any upgrade or expansion of the
facilities' existing environmental or safety systems.

7.4.5 Oak Ridge National Laboratory

The R&D projects for surplus plutonium disposition aa ORNL, as shown in Table 7-2, involves
characterizing the problems associated with gallium. ORNL conducts evaluations of both irradiated MOX
fud and gdlium-clad interactions. Oncethe material has completed its scheduled irradiation run at INEEL,
it isshipped to ORNL whereit is examined to determine the effects of gallium on prototypic MOX fuel.
This work is accomplished in ORNL’s hot cdls, where irradiated material samples are routinely
disassembled and examined. It is estimated that small amounts of plutonium, less than 5 gramsto 15
grams, would be used for these R& D projects.

7.4.6 Pacific Northwest National Laboratory

The R&D projects for surplus plutonium disposition being conducted at PNNL, as shown in Table 7-1,
are related to immobilization technologies. These projects occur within Buildings 325, 326 and 3720
where radioactive materials are routinely handled. It is estimated that a small amount of plutonium,
between milligrams quantities and 70 grams, would be used for these R& D projects.

7.4.7 Savannah River Site

The R& D projectsfor surplus plutonium disposition being conducted at SRS, as shown in Table 7-1, are
related to immobilization technologies. These projects are housed in Building 773-A. The quantities of
plutonium and the types of experimenta operations being performed fall within the experience of previous
R& D programs conducted in Building 773-A. It is estimated that a small amount of plutonium, less than
200 grams, would be used in these R& D projects.

8.0 AGENCIES AND PERSONS CONSULTED

No outside agencies or persons were consulted during the preparation of this EA.
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10.0 ACRONYMS

ALARA
ARIES
ANL-E
ATR
CAP88
CFR
CMR
CPP
DOE
DWPF
EA

EIS
EPA
ESH
FFCA
FONSI

FR

GENII
HEPA
HEU
HYDOX
INEEL

LANL
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aslow as reasonably achievable

Advanced Recovery and Integrated Extraction System
Argonne National Laboratory-East

Advanced Test Reactor

EPA dose assessment model

Code of Federal Regulations

Chemistry and Metallurgy Research

Chemical Processing Plant

Department of Energy

Defense Waste Processing Facility

environmental assessment

environmental impact statement

U.S. Environmental Protection Agency

Environment, Safety and Health

Federal Facility Compliance Agreement

Finding of No Significant Impact

Federal Register

Fiscal Year

Hanford Environmental Radiation Dosimetry System
high-efficiency particulate air

highly enriched uranium

hydride-oxidation process

Idaho National Engineering and Environmental Laboratory

Los Alamos National Laboratory
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LLNL
LLW
MACCS2
MD

MEI
MLLW
MOX
NA
NEPA
NESHAP
NMED
NPDES
NRC
ORNL
ORR
PEIS

PF
PNNL
PrHA
R&D
RCRA
REA
RFETS
ROD

ROI

August 1998

Lawrence Livermore National Laboratory

low-level waste

MEL COR Accident Consequence Code System 2 (computer code)

Office of Fissile Materials Disposition
maximally exposed individual

mixed low-level waste

mixed oxide

not applicable

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
New Mexico Environment Department

National Pollutant Discharge Elimination System
Nuclear Regulatory Commission

Oak Ridge National Laboratory

Oak Ridge Reservation

Programmatic Environmental |mpact Statement
Plutonium Facility

Pacific Northwest National Laboratory

Process Hazard Analysis

research and devel opment

Resource Conservation and Recovery Act
regional economic area

Rocky Flats Environmental Technology Site
Record of Decision

region of influence

56



SPD EIS Surplus Plutonium Disposition Environmental |mpact Statement

SRL Specia Recovery Line

SRS Savannah River Site

SST safe secure trailer

STAND Serious Texans Against Nuclear Dumping of Amarillo
TA Technical Area

TIGR Thermally-Induced Gallium Remova

TRA Test Reactor Area

TRU transuranic

TTAF Test Train Assembly Facility

WIPP Waste | solation Pilot Plant

WM PEIS Waste Management Programmatic Environmental Impact Statement for Managing
Treatment, Storage, and Disposal of Radioactive and Hazardous Waste
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11.0 CHEMICAL AND MEASUREMENT ABBREVIATIONS AND SYMBOLS

aCi
Am

Ci

GaO

HYDOX

kg

mCi

mg

mrem

nCi

pCi

PUO,

uo,

August 1998

attocurie (one-quintillionth of acurie)
americium

curie

gram

gallium oxide

hydride-oxidation

kilogram (one-thousandth of a gram)
cubic meter

millicurie (one-thousandth of acurie)
milligram (one-thousandth of a gram)
millirem (one-thousandth of arem)
nanocurie (one-billionth of acurie)
picocurie (one-trillionth of a curie)
plutonium

plutonium dioxide

uranium

uranium dioxide
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12.0 GLOSSARY

Administrative Limit: The amount of radioactive material that is allowed to bein a DOE building at
any onetime. Thisadministrative limit is based upon a site-specific safety analysis report.

Alloy: A homogeneous mixture of two or more metals.
Ambient Air: The surrounding atmosphere as it exists around people, plants, and structures.

Americium: Americium 241 is produced by the radioactive decay of plutonium 241. In addition to
being an alpha-emitter, it is an emitter of gammarays. Americium 241 has a half-life of 433 years.

Background Radiation: lonizing radiation present in the environment from cosmic rays and natural
sourcesin the earth; background radiation varies considerably with location.

Binder Materials: Organic additives used in the ceramic immobilization process to produce a
pourable feed that promotes adhesion of the materials when compacted.

Ceramic: Non-metallic materials mixed to form a porcelain-like end-product; can include surplus
plutonium.

Characterization: The determination of waste or residue composition and properties, whether by
review of process knowledge, nondestructive examination or assay, or sampling and analysis.

Cladding: Anexterna layer of material, in most cases metal, applied directly to nuclear fud or other
material to provide protection from a chemically reactive environment, to provide containment of
radioactive products created during the irradiation of the composite, or to provide structural support.

Crew: Thetwo individualsin the vehicle.

Criteria Pollutants: Six air pollutants for which national ambient air quality standards are established
by EPA: sulfur dioxide, nitric oxides, carbon monoxide, ozone, particul ate matter less than or equal to
10 microns in diameter, and |ead.

Criticality: A statein which a self-sustaining nuclear chain reaction is achieved.

Curie: A unit of radioactivity equal to 37 hillion disintegrations per second; also a quantity of any
nuclide or mixture of nuclides having one curie of radioactivity.

Dose Equivalent: Dose equivalent isexpressed in units of rem or sievert, where 1 rem equals 0.01
sievert. The dose equivaent to an organ, tissue, or the whole body would be that received from the
direct exposure plus the 50-year committed dose equivalent received from the radionuclides taken into
the body during the year.

Dosimeter: A small device or instrument (e.g., film badge or ionization chamber) carried by a
radiation worker that measures cumulative radiation dose received during a given period of time.
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Effective Dose Equivalent: The summation of the products of the dose equivaent received by
specified tissues of the body and a tissue-specific weighting factor. This sum is arisk-equivalent value
and can be used to estimate the health effectsrisk of the exposed individual. The tissue-specific
weighting factor represents the fraction of the total health risk resulting from uniform whole-body
irradiation that would be contributed by that particular tissue. The effective dose equivalent includes
the committed effective dose equivalent from internal deposition of radionuclides, and the effective
dose equivalent due to penetrating radiation from sources external to the body.

Environmental Justice: Thefair treatment of people of al races, cultures, incomes, and educational
levels with respect to the devel opment, implementation, and enforcement of environmental laws,
regulations, and policies. Fair treatment implies that no population of people should be forced to
shoulder a disproportionate share of the negative environmental impacts of pollution or environmental
hazards due to alack of political or economic strength.

Feed Materials or Feedstock: Refined uranium or thorium metal or their pure componentsin aform
suitable for use in nuclear reactor fuel elements or as feed to uranium enrichment facilities.

Fissile Material: Any isotope capable of being split by thermal (slow) neutrons; the two primary
fissile isotopes are uranium 235 and plutonium 239.

Gamma Rays: High-energy, short-wavelength electromagnetic radiation accompanying fission and
emitted from the nucleus of an atom.

Glass: Inthisinstance aborosilicate material in an amorphous mixture formed by melting silicaand
boric oxide together with the oxides of other elements, such as sodium; can be used to immobilize
surplus plutonium.

Glovebox: Anairtight box used to work with hazardous materials; vented to a closed filtering system,
it includes lead-lined gloves attached inside of the box through which the worker is able to manipulate
material and equipment.

Half-life: Thetimein which half the nucle of aradioactive substance decay; this varies for specific
radi oisotopes from millionths of a second to billions of years.

High-Level Waste: The highly radioactive waste material that results from the reprocessing of spent
nuclear fuel, including liquid waste produced directly in reprocessing and any solid waste derived from
the liquid that contains a combination of transuranic and fission product nuclides in quantities that
reguire permanent isolation.

Highly Enriched Uranium: Uranium enriched in the isotope uranium 235 to 20 percent or above; a
level above which uranium is considered fissile.

Homogeneous Approach: Interms of immobilization technologies, the approach that directly mixes
the plutonium with the radiation barrier (i.e., HLW), rather than physically separating the plutonium
from the HLW as in the can-in-canister approach.

Infrastructure: The basic facilities, services, and installations needed to support a plant or site, such
as transportation and communication systems.
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In-Pile Testing: Tests conducted in one of DOE's research reactors where test elements are irradiated
to determine how materials respond in anuclear reaction.

Isotope: Anatom of an element with a specific atomic number and atomic mass. | sotopes of the same
element have the same number of protons (atomic number) but different numbers of neutrons and,
therefore, different atomic masses.

Low-Enriched Uranium: Low-enriched uranium is enriched in the isotopic content of uranium 235,
greater than 0.7 percent but less than 20 percent of the total mass, for use as light water reactor fuel.

Maximally Exposed Individual: A hypothetical person who could potentially receive the maximum
dose of radiation as aresult of normal operations or an accident at the site.

Mixed Oxide: A physical blend of uranium oxide and plutonium dioxide which can be used to fudl
light water reactors.

Nuclide: The atomic nucleus and therefore, the number of protons, the number of neutrons, and the
energy content.

Outfall: Thedischarge point of adrain, sewer, or pipe asit emptiesinto abody of water.

Oxide: A binary compound of an element (such as plutonium) with oxygen.

Pathways: The paths or routes by which contaminants are transferred from a source to a receptor.
Person-rem: The sum of the individual doses received by a population segment.

Plutonium: A heavy, radioactive, metallic e ement with the atomic number 94. It is produced
artificially in areactor by bombarding uranium with neutrons and can be used in the production of
nuclear weapons. Plutonium has 15 isotopes with mass numbers ranging from 232 to 246.
Weapons-usabl e plutonium consists mainly of plutonium 239, which has a radioactive decay half-life
of 24,110 years.

Precursor Materials: Theinitial form of the ceramic feed materias used in the ceramic
immobilization process.

Proliferation Resistance Tests: Teststo ensure that the final glass or ceramic matrix chosen for
immobilization would assist in preventing the theft or diversion of excessfissile materials and the
return of these materials to aform where they can be used in nuclear weapons.

Radionuclide: A radioactive element characterized according to its atomic mass and atomic number
which can be man-made or naturally occurring. Radionuclides can have along life as soil or water
pollutants, and potentially mutagenic or carcinogenic effects on the human body.

Reactor-Grade Plutonium: Plutonium which contains greater than 19 percent plutonium 240.
Rem: Roentgen Equivalent Man (rem) isaunit of dose equivalent. Dose equivalent inremis

numerically equal to absorbed dose in radiation multiplied by a quality factor, distribution factor, and
any other necessary modifying factor.
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Risk: A quantitative or qualitative expression of possible lossthat considers both the probability that
ahazard would cause harm and the consequences of that event.

Risk Assessment: The qualitative and quantitative evaluation performed in an effort to define the risk
posed to human health, the environment, or both by the presence or potential presence and/or use of
specific chemical or radiological pollutants.

Safe Secure Trailer: A specially designed semi-trailer which is used for the safe, secure
transportation of cargoes containing nuclear weapons or specia nuclear material.

Safety Analysis Report: A facility-specific safety document providing a concise but complete
description and safety evaluation of afacility, its design, normal and emergency operations, potential
accidents, predicted consegquences of such accidents, and the means proposed to prevent such accidents
or mitigate their consequences.

Sinter: A process whereby ceramic pellets are formed using a combination of heat and pressure. The
process does not require the material to be heated to the point of melting the plutonium which may be
present.

Spall: To break off chips, scales or slabs.

Stoichiometry: The methodology and technology by which the quantities of reactants and productsin
chemical reactions are determined.

Thermally-Induced Gallium Removal: A processfor removing gallium impurities from plutonium
recovered from pits through thermal treatment.

Tritium: A radioactive isotope of the element hydrogen with two neutrons and one proton, *H; it hasa
half-life of 12.5 years.

Uranium: A heavy, silvery-white metallic dement , atomic number 92, with many radioactive
isotopes. Uranium 235 is considered a fissile material. Another isotope, uranium 238, is transformed
into fissionable plutonium 239 following its capture of a neutron in a nuclear reactor.

Vitrification: A treatment process that uses glass (e.g., borosilicate glass) to encapsulate or
immobilize radioactive wastes or materials.

Weapons-Usable Fissile Material: Plutonium and highly enriched uranium in various forms (e.g.,
metals and oxides) that can be readily converted for use in nuclear weapons.
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APPENDIX A. COMMENT RESPONSE Al Introduction

In compliance with DOE’s NEPA regulations (10 CFR Part 1021), on May 8,

,—:f'— "ﬁ‘\“‘m\ State of New Mexico 1998, DOE mailed Preapproval Review copies of the Pit Disassembly and
 Ja - A TR I'-“E-'*'T' Conversion Demonstration Environmental Assessment to the host state and host
1190 5t Francis Drive, .0, Draswar 35110 tribesin New Mexico for comment before DOE made a decision on its proposed
i v il action to operate an integrated pit disassembly and conversion demonstration

i Fax: (505) B17 2858 process at LANL. Comments were to be submitted by June 8, 1998.
Following DOE’s initiatives to foster stakeholder involvement in the NEPA
review process, DOE dso made this EA available to the public by posting it on
dursh B, 1 the Office of Fissile Materias Disposition Home Page, available through the
Eﬂ; EE:S.::?;-.. A World Wide Web on the Internet. In addition, on May 8, 1998, DOE mailed a
Ona of sl ateres Digogtion letter to 33 stakeholdersin New Mexico notifying them of the World Wide Web
Washingtor, 0.C. 20028-378% availahility of the EA, aswell asits availability at DOE’s public reading rooms
Dinar M. Shvenson in Albuquerque and Los Alamos, New Mexico. Commentsfrom the public were

AE: PIT [MSASSEMBLY AND CONVERSION DEMOMSTRATION ENVIROMMENTAL asked for by June 8, 1998.

ASEEESMENT AND AESEARCH AND DEVELOPMENT ACTIVITIER, PREAFFROVAL
REVIEW; OFFIGE OF FISSILE MATERIALS DISPOSITION, U5, DEFARTMENT OF

MUY Wiy S DOE received two comment documents (which are presented alongside DOE's

Tha kg ransaus N ow MaXEGG Eieonrnt Daparment (NMED) s comments concemin response) from Dr. Gedi Cibas, Environmental Impact Review Coordinator for
& D0 E- T arg I W INDIMETil SEEETEN (TR . . i
; the New Mexico Environment Department (NMED) and Mr. Don Moniak,

T 0 3 acion” @ 10 conduct 4 Fit Disasssmibly and Comvarsion Demongtiation 3 e Lo . . . .
Aamos Nalicnal Laboratory (LANL). PRAGHIUM PIs Wil D8 TANSO0NSD 10 Niw MExEo. 'Wass Program Director for Serious Texans Against Nuclear Dumping (STAND) of
transpon standards should be al leas! as prclrﬂ..& a5 Tor athe’ IrEmsurenic maleriala. Small A ” T
amounts ol randurenc wasie, mMnsd iw-iane washe, and hadartous wasie will be produced. Snce mari Ol €xas.

mast of LANL'S waste processing capatifly and wiasie Storage capacity has. béen commilied
impacts & TA5SE and at u'-e!Lm Laval Waste Disposal Fal:{h‘:, [TA-54), and the Radioactive Liguid
Waate Trantrert Facility (TA-20) showld bo considered. Smail amounts ef plulonium, americium, ’

ang iritum™ may be réleased 1o the atmosshens. Mondorng and contial of 1heds enssons shoulc A2 DOE’s Response to Comments
e darmonsiraies to b adequale and should be mantaingd. A numbér ol mane speciic commedits
follow,

1, Page §, 1.0 PROPOSED PIT DISASSEMABLY AND CONVERSION DEMONSTRATION

A.2.1 NMED Comments

Tha EA rmaefions tha pits would reguing tritium decontamination. This process, howovar, was nat .
dascribod ab okl in the sl Whal acciderts Coud happen negarong this process? Cowld they be TranSDOI’tatlon
mavinus? We sinongly ecommend thal Inese Eseas be decussed in, for axampls. sectian §.1.4, and
analyrad it they mael the appropiate chtena

2 Page 13,533 Radistion Exposure The commentor noted that as plutonium pits will be transported to New

Aogondng 10 40 CFR Par 67.80 (BH5)0v: “n e case of multipls redianuclides oeing released Fom
a lacily, compiance shall Be demonitrated i the value for ol mdicnuclides is bess fhan the
conceniraion level in Table 2, and the sum of e frackons that resull when sach measured
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Bon Sioverson
Jume @, 1968
Paga 2

conpardralion vaye is dhided by the valua in Tablo 2 for aach radiomsslioe is less than 1]ana]" This
st of the megulaion should be mondoned in The 21 ang deecily demongi aied for complEnce

1 Page 19, 8.1.1 Radiological impacts

Does the second column of Table 67 nodcate anvual oF foral “Esiimansd FAsleases from
Demonsiration™? This should be made cizar

4. Page 19, §.1.1 Aediciogical Impacis

The code GEMI Vers.on 1 485 should be neferercad. Tha EA should indicate whedher (his coda has
Doen peer iviewed, veriled and valicated. Alzo. the documant should Meation whather tha eoda
Nas bian aopeovied oF mal) for use by the U5 Envdronmamal Fromsctian Agancy [USEPA)

a. Page 19, 6.1.9 Asdiclogical impacts

The raciatior woirker dosa was astimated o bo 755 mmm yead. The EA should explam how b
eairale was Jakved, Sor exarnpls, was it gono by comgansan of Goses fror slrmilar oparations, from
cabCulalong, st~ s should be slaled diractly in &t or deTonstrated

& Page 22, 6.1.4 Acciden! Impacts

The code MALCS2 shoud be referonond and the £4 shouss explain why it was used; || shoud alsg
InGCatd whithior e code Ras baen peed savipw id, verilad ang vabdated

T Air Quality Commants

The main ar Quaity Eaue invoheey radioactive emissions 1o the aif, which are equiated uncer 40
CFF Pant 81 Sutoan M. This feceral ragulation stales thal radioacttve alr emizsions from the faziiy
Can only rasull it & TaxdmuT auposure of 10 miireT (Meeilpear 1o any mamicer of Ba public, who
& gatierrnid by 'Doking at the rearesi school. business. or resigance to LANL. and = referred to
as tha Maximally Exposad |seividual (MED, The exposung 1o s MEI 5 caiculatod us ng the EPA
model CAPSE and dala gathared by monitoring equinment  As long a5 the olal Salculateg dose fo
the MEI fram (he lacity 28 A whoe remaing under the 10 mmm’ ysas cap, the Mcdity & n
oomSliance with the regu'ation

Entimales of iaooactve B9 $744008 msuling ram ihe demansiration project ghven | tha EA are
refatviely smal and uniikaly 1o cawss the fecility o ascend its cap. T & congishent with the lacts
that '} air from tha Duilceng goee though @ High Eficlancy Pamiculate Ar (MEPA) Tigr beforo
Ieding the bulding, which w 1 ran most radicactiee particles, and 25 mosi, gonorally over B0%, of
ha racknacive A< emissions fnom LANL gra genarated 2t a different facility whtich is not inwoived In
this projoct. the LANSCE fag iy, Also, if @=tua radicsctive &ir BMEEsions frgm Srag demonsitation
Proyech excend the aniicipeted emount, ofe- scivises o LANL can bé Scaled back 20 (hal the tacility
Soes Aol excend the * 0 meem/yesr cap, This demansiraiion profect shoukd nol cause the faci ity b
wylatg 40 CFR Pan &7 Suboart H regulation

If'lﬁ EA, of couse, apphes andy [0 i cemongirairos prgect, not the endirg Surpius Plusoniurs
Cisposilion Propsct, A& Firsting O Mo Sgnificand impact [FOMNS) for M EA would be Mo e
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ast as protective as for other transuranic materials. As stated in the EA, all
shipments of plutonium pits and metal to LANL will be packaged in Department
of Transportation-approved Type-B containers and transported on SSTswith
escort vehicles. Type-B containers are tested to withstand a variety of extremely
severe accidents and have been used for yearsto ship radioactive materiasin the
United States and around the world. To date, no Type-B container has been
punctured or released any of its contents, even in actual highway accidents.
With this strong packaging system and DOE' s safe record in transporting such
materia, DOE believesthat it can safely transport plutonium pits and metal in
Type-B containersto LANL. Inaddition, ahigher level of security resultsin the
use of SSTsand security escort vehicles, al of which increase the level of safety.

Waste Storage Capacity

The commentor noted that smal amounts of TRU, MLLW and hazardous waste
will be produced by the proposed demonstration. Since most of LANL’swaste
processing capability and waste storage capacity has been committed, impacts
at TA-55, the Low-Level Waste Disposal Facility (TA-54), and the Radioactive
Liguid Waste Treatment Facility (TA-50) should be considered.

The expected annual volumes of TRU waste, MLLW, LLW, and hazardous
waste that could be generated by the Pit Disassembly and Conversion
Demonstration are listed in Table 6-8 of the EA. Table 6-8 also compares
these expected annual waste volumes to the current annual waste volumes
generated at LANL for the same waste streams and the disposal methods.

The expected annual waste volumes from the proposed demonstration are not
anticipated to have any measurable impact on LANL's waste processing
capability, storage capacity, or disposa areas. The annua volume of TRU
waste (2m®) expected to be generated by the demonstration is equivaent
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damansiration, nol the overall projecl. Acoonding (o section 1.1 of the EA, B full scak El.-'].i us
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to approximately ten 55-gallon drums or less than one drum of TRU waste a
month. This small volume of waste will not pose any problems for the waste
handling activities currently conducted at TA-55 and TA-54. This TRU waste
would be disposed of at the WIPP facility.

Asindicated in Table 6-8, less than 150 grams of MLLW are expected to be
generated annually during the demonstration. This small amount of material is
much lessthan one 55-gallon drum and could easily be handled consistent with
existing waste handling operations at TA-55 and TA-54. Thiswaste would be
stored onsite pending the availability of offsite commercial treatment, and would
not be expected to affect the Low-Level Waste Disposal Facility located at
TA-54.

The amount of solid LLW anticipated to be generated from the demonstration
is projected to be 3m? or about fifteen 55-gallon drums annually. This equates
to about a 0.6 percent increase in the current annual volume of LLW generated
at LANL. All LLW would be disposed of at the Low-Level Waste Disposal
Facility located at TA-54. This small percentage of increase would not
adversdly affect the disposd areaor have amajor impact on the amount of space
available for LLW disposal. In addition, less than 100 liters (26 gallons) of
liquid LLW is expected to be generated as a result of the proposed action, no
adverseimpacts on the Radioactive Liquid Waste Treatment Facility at TA-50
are anticipated.

The proposed demonstration would increase the current amount of hazardous
wadte generated at LANL by lessthan 0.1 percent. All hazardous wastes would
betreated and disposed of offsite. The anticipated volume of hazardous waste
that would result from the proposed action is not expected to have any impact
on LANL's waste processing capability, waste storage capacity, or waste
disposal areas.
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Air Sampling Network

Assmdl amounts of plutonium, americium, and tritium may be released to the
atmosphere, the commentor indicated that the monitoring and control of these
emissions should be demonstrated to be adequate and should be maintained.
The radiological air sampling network at LANL is designed to measure
environmental levels of airborne radionuclides, including plutonium, americium,
and tritium, that may be released from LANL operations. During 1996, ambient
air sampling for airborne radioactivity was conducted at more than 50 |ocations
on a regiona, pueblo, perimeter, or onsite basis. Because maximum
concentrations of airborne releases of radionuclides would most likely occur
onsite, more than 30 stations are within LANL’s boundary. During 1996, air
monitoring network dataindicated that at all locations, air concentrations were
well below applicable limits and guidelines. Within its Air Quality Group,
LANL has a Quality Assurance Program which monitors the air sampling
system. In addition, the stacks in TA-55 are continually monitored in
accordance with 40 CFR Part 61, Subpart H, “National Emission Standards for
Emissions of Radionuclides Other Than Radon from Department of Energy
Facilities.”

Tritium Decontamination

The commentor noted that tritium decontamination was mentioned in the EA but
not described, and also asked what accidents could happen regarding this
process. At LANL, pitsthat require tritium decontamination are processed in
the SRL located at TA-55. The actual removal of the tritium contamination
occurs in a glovebox environment so as to recover as much tritium as is
reasonably possible and to minimize worker exposures and the release of tritium
to the environment.

Theimpacts from routine operations, as well as accidents, associated with SRL
operations have been considered in the Draft LANL Site-Wide EIS
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(DOE/EIS-0238). Asindicated in Section 3.0 of the Final EA, the proposed
demonstration would not result in an increase in the number of pits processed
through the SRL and therefore would not increase total tritium releases or any
other impacts associated with SRL operations. The expected tritium releases are
reported inthe Final EA, and were considered in the determination of the health
effects presented in Section 6.0. The accidents addressed in this EA are
considered to be bounding in terms of radiological impacts for all aspects of the
demonstration and therefore, specific accidents associated with the tritium
decontamination process are not discussed in the EA.

Radiation Exposure

In response to the comment regarding compliance with 40 CFR Part
61.93(b)(5)(iv) for radionuclide emissions from DOE facilities, anew Table 6-2
has been added to the Fina EA which demonstrates compliance with this
regulation.

Radiation Impacts

Table6-1inthe Final EA has been revised to clearly reflect that the estimated
rel eases from the demonstration shows annual data.

The GENII (Version 1.485) computer code has been peer reviewed, verified, and
validated and approved for use by U.S. EPA. This information has been
included in the Final EA.

This estimated radiation worker dose was developed based on several factors.
Since the proposed Pit Disassembly and Conversion Demonstration has never
been performed before, the worker dose could not be based on actual or
historical worker doses. Therefore, the worker dose used in the EA had to be
estimated based on a review of worker doses from similar operations, process
knowledge regarding amounts of materials and potential
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for worker exposure, and consideration of planned operational features designed
to reduce worker exposure. As shown in Table 64 of the EA, similar pit
disassembly activities have resulted in average worker doses of 456 mrem/year.
Although improvements planned for this demonstration are expected to result
in reductions in average worker doses, in order to provide a conservative
estimate, aradiation worker dose of 750 mrem/year was used. Thisinformation
has been added to the Fina EA. As stated in the EA, doses to individual
workers would be kept to minimal levels by current administrative policies,
exposure monitoring, and the ALARA program.

Accident Impacts

The MELCOR Accident Consequence Code System 2 (MACCS2) computer
code was used for the Process Hazard Analyses referenced in this EA because
it is a superior dose consequence analysis code. The National Research
Council's Committee on the Biological Effects of 1onizing Radiation (BEIR) has
prepared a series of reports to advise the Federal government on the health
consequences of radiation exposures. Thelatest of these reports, Health Effects
of Exposure to Low Levels of lonizing Radiation BEIR V, published in 1990,
provides the most current estimates for excess mortality from leukemia and
cancers other than leukemia expected to result from exposure to ionizing
radiation (NAS/NRC 1990). The BEIR V models were developed for
application to the U.S. population and are implemented in the radiological
consequence model (MACCS2) used in the accident analyses. MACCS2
employs methodology that allows the user to account for the source term
contribution of short-term resuspension of deposited material, uses an entire
year's worth of actual LANL weather and report the mean value and the
distribution of values accounts for the integrated population exposure (and the
resulting latent cancer fatality risk) from the LANL workforce population, and
uses actual LANL meteorology. In addition to ad hoc verification efforts of
beta-test user groups, the University of New Mexico has completed a formal
independent verification study of the MACCS2 code package. The results of



this verification study will be published in a forthcoming report. This
information has been included in the Final EA.

Air Quality

Comments on air quality support the analysis provided in the EA.
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Author: dmdstand@igc.apc.org_at_internet at x400PO
Date: 6/8/1998 9:59 PM

Priority: Normal

TO: Howard Canter at NS-FOR2

CC: Bert Stevenson at NS-FORS

Subject: Comments on LANL EA Pgs 1-7, alsc faxed

X~Sender: dmdstand@pop.igc.org
June 8, 1998

Howard Canter

Acting Director

Office of Fissile Materials Management
U.5. Department of Energy

1000 Independence Avenue, SW
Washington, D.C. 20585

Dear Mr. Canter:

Following are Serious Texans Against Nuclear Dumping. (3TAND) of Amarillc's
comments on the Department of Energy's (DOE) May 1998 "Pit Disassembly and
Conversion Demonstration Environmental Assessment (PDCD-EA) and Research and
Development Activities," preapproval review. The PDCD-EA analyzes the
effects of a propesed demonstration project at the Los Alamos National
Laboratory (LANL} invelving the disassembly of 250 surplus plutonium pits
and converting the plutonium metal to an unclassified form suitable for
long-term disposition and international inspection. DOE also proposes to
convert 80 kilograms of “"clean" plutonium metal to plutonium oxide using the

' same processes.

STAND considers the PDCD-EA to be an insufficient NEPA document and expects
DOE to analyze all plutonium pit disassembly and conversion alternatives in

an Environmental Impact Statement (EIS). STAND believes that the
information contained in the PDCD-EA is insufficient for DOE to issue a
Finding Of No Significant Impact (FONSI). DOE must either complete a full

environmental impact statement (EIS) for this demonstration project orx, more
preferably, incorporate this proposed action inte the Surplus Plutonium
Dispeosition Environmental Impact Statement (SPDEIS) to which the PDCD-EA is
currently tiered. STAND requested this latter action during the scoping
period for the SPDEIS.

An Environmental Impact Statement is necessary because:
I. DOE is proposing the wrong action. {See Background, Page 2 ).

II. DOE must Incorporate all available information about plutonium
disassembly and conversion processes into its NEPA process and documents.
The public should be fully informed as to what is actually being proposed,
the actual range of impacts and risks from proposed activities, and the
technical uncertainties involved with the proposed plutonium processing
technologies.

{See Background, Page 3 }.

III. There will be significant direct, indirect, and cumulative effects if
the proposed action is implemented, and the National Environmental Policy
Act (NEPA) requires DOE to conduct an EIS if the proposed action will result
in significant effects on the environment. (See Background, Page 4 ).

IV. DOE has not provided, as required by NEPA, "sufficient evidence and
analysis for determining whether to prepare an environmental impact
statement or a finding of no significant impact." (40CFR1508.9%.(a).(1)).
{See Background, Page 5 )

A. The PDCD-EA does not contain, as required by NEPA, a discussion of the
alternatives
that are available to disassemble plutonium pits and convert plutonium metal
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A.2.2 STAND Comments

The commentor considers the Pit Disassembly and Conversion Demonstration
EA to be an insufficient NEPA document and advocates an approach whereby
DOE would analyze all dternatives for disassembling pits and converting
plutonium metal inan EIS. The commentor further believes that the information
contained in this EA isinsufficient for DOE to issue a FONSI.

DOE believes that it has taken the correct NEPA approach with regard to the
action proposed in this EA. DOE is proposing alimited scope demonstration
to test an integrated pit disassembly and conversion process on arelatively small
sample of plutonium pits and metals. In compliance with DOE's NEPA
regulations (10 CFR Part 1021), the EA discusses the no-action alternativein
addition to the proposed action. DOE aso considered other aternatives but
determined that they were not reasonable and therefore, did not analyze them
further. In response to this comment, Section 4.0 of the EA has been modified
to more fully explain the consideration given other alternatives. Based on the
analysisin the Final EA, DOE will make a decision whether to issue a FONSI
or to prepare an EIS for the proposed demonstration.

STAND Comment I. DOE is proposing the wrong action.

The commentor maintains that DOE has taken the wrong action in proposing to
convert plutonium pits to aform suitable for MOX fuel usein the EA, rather
than determining the best way to disassemble pits. Asstated inthe EA, DOE
isproposing an integrated demonstration project that would convert plutonium
metal to an oxide form and place this material into storage until a decisionis
made on the ultimate disposition strategy, both MOX fuel and immoabilization.
The resulting plutonium dioxide will be suitable for use in either immobilization
or MOX fuel. Because this material would be stored within classified areas of
TA-55, it is not DOE’s plan to place this material under international
safeguards as part of this demonstration. However,
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to a declassified form suitable for both long-term disposition and
international inspections and safeguards.

B. The PDCD-EA does not contain a sufficient analysis of the full range of
activities actually being proposed at LANL.

V. The PDCD-EA does not meet DOE policy "to follow the letter and spirit of
NEPA; comply fully with the CEQ regulations, and apply the NEPA review
process early in the planning stages for DOE proposals." (See Background,
Page 12)

BACKGROUND
I. DOE is proposing the wrong action

In the PDCD-EA, DOE has proposed the wrong action because it proposes to
convert plutonium pits to a form suitable for MOX fuel use, and it proposes
to demonstrate a technology when it should propose to solve a problem. DOE
should be determining the best way--with the least risks, hazards, and
impacts--to disassemble plutonium pits and convert the plutonium metal into
a demilitarized form suitable to meet the specifications for:

? Proposed surplus plutonium disposition activities involving a range of
alternatives for immobilizing plutonium as a waste form

? Safe, secure plutonium storage that can be put under international
inspections prior to disposition or during long-term storage if disposition
proves unfeasible.

? Proposed surplus plutonium disposition activities invelving reactor
options such as MOX fuel fabrication and utilization (although STAND does
not support the MOX option)

DOE should conduct this analysis because the PDCD-EA is tiered, under the = |
National Environmental Policy Act (NEPA), to DOE's January, 1997 Record of
Decision (ROD) for the Storage and Disposition of Weapons-Usable Fissile
Materials Programmatic Environmental Impact Statement (SD-PEIS), which is
the binding NEPA document presently addressing DOE's surplus plutonium
disposition program.

DOE considers the plutonium pit disassembly and conversion activities
proposed for LANL as necessary "front-end” processes for its surplus
plutonium disposition program. DOE is currently analyzing whether to build
and operate a full-scale Plutonium pit Disassembly and Conversion Facility
(PDCF) at one of four DOE-owned sites as part of its Surplus Plutonium
Disposition Environmental Impact Statement (SPDEIS). The resulting
experience from the proposed demonstration project at LANL would, according
to DOE, "be applied to expedite the design of the production disassembly and
conversion facility should it be decided to construct this facility in the
SPD EIS ROD."

A full scale PDCF would process--using presently undemonstrated and even
untested technologies--up to 12,500 plutonium pits and 31.8 metric tonnes of
plutonium over a planned 10-year period. Since the proposed demonstration
project is integral to the success of a probable proposed PDCF, which would
be a first-of-its-kind facility, the more stringent application of NEPA
procedures governing actions without precedent (40CFR1501.4.(e).(2).(ii})
should be applied in this case.

II. DOE must use all available information

DOE must incorporate all available information about plutonium disassembly
and conversion processes into its NEPA process and documents. The public
should be fully informed as to what is actually being proposed, the actual
range of impacts and risks from proposed activities, and the technical
uncertainties involved with the proposed plutonium processing technologies.
Since the January 1997 decision on the SD-PEIS, DOE has made considerable
changes that are not reflected in the Record of Decision, and is obligated to
use this opportunity to address these changes and provide a clear picture of
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this material would be made available for international safeguards when it
arrives at the final disposition site.

The commentor maintains that, “the more stringent application of NEPA
procedures governing actions without precedent” should be applied in this case.
However, it is DOE’s position that thisis not the situation with regard to the
proposed actioninthis EA. For anumber of years, LANL has had a capability
to disassembl e pits and convert the plutonium to aform that could be used for
avariety of purposes. The equipment needed to accomplish thiswork wasin
existence before the start of the plutonium disposition program. LANL in recent
years assembled this capability into a system called ARIES using components
and equipment that were drawn from several other DOE programs (e.g., pit
surveillance). These programs were addressed in the 1979 LANL Site-Wide EIS
(DOE/EIS-0018). The equipment to be used for the proposed demonstration
addressed in this EA would use some parts of the ARIES capability, other
existing equipment/capacities, plus new equipment that was devel oped at other
sites.

STAND Comment Il. DOE must use all available information.

The commentor makes reference to two documents that he believes should have
been included in the EA analysis. Both of these documents were prepared to
assist DOE in planning and procurement efforts associated with design,
construction, and operation of a full-scale pit disassembly and conversion
facility. Nether document was used in preparing the information used in the EA
because the information presented in these documents is not specific to the
demonstration project as it would be set up within TA-55 at LANL. The
information used in preparing the EA was specific to processes anticipated to
be usad in the demonstration at LANL, most specifically hazards analyses
that are uniqueto TA-55. None of the information presented in the two reports
cited contradictsinformation presented in the EA or would be expected to result
in additional impacts to the environment beyond those
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its proposed actions and ongoing activities.

A. In an Environmental Impact Statement, DOE must incorporate key
documents governing its plutonium disposition preogram. The analyses in the
PDCD-EA and related NEPA documents fail to address the fact that DOE is also
presently implementing a procurement process for the design, construction,
and possible operation of a full scale plutonium pit disassembly facility.
Two documents related to the procurement process that are uncited and not
referenced in the PDCD-EA, yet provide considerably more accurate and
comprehensive information are:

? Los Alamos National Laboratory and Fluor Daniel, Inc. 1997. Design-Only
Conceptual Design Report for the Pit Disassembly and Conversion Facility.
Project No. $9-D-141. Prepared for the DCE QOffice of Fissile Materials
Disposition. December 12, 1997. (PDCF Design Report)

? Kidinger, John, ARES Corporation, John Darby and Desmond Stack, Los Alamos
National Laboratory. 1997. Technical Risk Assessment for the Department of
Energy Pit Disassembly and Conversion Facility Final Report. September,

1997. LA-UR-97-2236. (TRA or Technical Assessment)

B. An EIS should also address the numerous issues and activities discussed
during DOE's May 20-21, 1998 MOX Industry Conference in Atlanta, Georgia.
The most important is the fact that
LANL is prepared to begin an "initial integrated 40-pit demonstration” of
the ARIES process: to demonstrate throughput and processes on seven pit
types. This 40-pit demonstration is reportedly planned to begin in June,
1998. DOE must address whether existing NEPA documentation adequately
addresses ongoing plutonium pit disassembly and conversion activities at
LANL and Lawrence Livermore National Laboratory.

III. DOE must identify and analyze significant effects

There will be significant direct, indirect, and cumulative effects if the
proposed action is implemented, and the National Environmental Policy Act
(NEPA) requires DOE to conduct an EIS if the proposed action will result in
significant effects on the envircnment.

A. The most significant direct effects of the proposed action will be
airborne releases of radio nuclides will occur at a site with previous
violations of the Clean Air Act and where existing compliance with the Clean
Air Act is still being determined through an independent audit of the site.
According to the PDCP-EA, routine releases of tritium during normal
operations are expected to be as high as 69 curies per year. DOE only
analyzed these effects in relation to other polluting activities at LANL and
in relaticn to background exposure to other radionuclides.

DOE also failed to report known sources of air pollution that will result
from the proposed action. Most importantly, DOE failed to identify and
address beryllium air emissions. The PDCF Design Report states that, "the
National Emissions Standards for Hazardous Air pollutants (NESHAP's} are
applicable to the PDCF, specifically regulating emissions from beryllium and
radionuclides to the ambient air, and that "An application for approval of
censtruction or medification of an existing source is mandatory for the
owner or operator of a beryllium or radionuclide operations.™

In its 1994 Environmental Checklist for ARIES, LANL wrote that, “Beryllium
is handled in the PDCF as relatively large pieces. The pit cutting
operations will make beryllium chips and turnings, but these are relatively
large particles not easily entrained."™ However, the ARIES EC also contained
the statement that, "the expected emissions are within the quantity allowed
under the current beryllium permit for TA-55-4."

B. The most significant indirect effect of the proposed action is the
probable construction and operation of a Category I plutonium processing
facility, the PDCF. The parameters and final processes of the PDCF will be
determined by the results of the proposed action. According to demonstration
project personnel at LANL, the data from the ARIES demonstration is "needed
to support PDCF design." In the PDCD-EA, DOE is actually proposing an action
with national implications.
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presented inthe EA. However, these reports do present additional information
that is beyond the scope of this EA, but may be of interest to the public.
Therefore, they have been added to the Final EA as sources of additional
information.

The commentor also refers to a meeting held in Atlanta, in May 1998, during
DOE's 1998 MOX Industry Conference at which LANL personnel referred to
a 40-pit demonstration that was planned to begin in June 1998, and the
commentor questions whether existing NEPA documentation adequately
addressesthese activities. Any references to a40-pit demonstration have been
superseded by this EA. The 40-pit demonstration referred to at the Atlanta
meeting is now part of the 250-pit demonstration analyzed in this EA. The 250-
pit demongtration will not begin until a decision has been made by DOE based
on the information presented in this EA.

STAND Comment I11. DOE must identify and analyze significant effects.

The commentor states that “ There will be significant direct, indirect, and
cumulative effects if the proposed action isimplemented. . . .” As evidence of
this statement, it is stated that the most significant direct effect will be the
“airborne release of radio nuclides.” The EA presents detailed analysis of al
expected airborne releases of radionuclides, induding routine releases of tritium,
and the potential impacts of these small releases on the population and
environment surrounding LANL.

The commentor makes reference to a 1994 analysis performed by LANL which
referred to the possibility of airborne releases of beryllium, a hazardous air
pollutant. Thisinformation was considered in preparing the EA but subsequent
analysis from LANL has indicated that there will not be any airborne
releases of beryllium. The beryllium in the process will include large pieces and
cuttingsif alatheis used to bisect the pits. These cuttings will be large enough
that they will not become airborne. No grinding will be done
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C. The most significant cumulative effect is the effect on LANL's pluteonium
stabilization and packaging program. By allocating space and priorities for
this project in LANL's plutonjum processing facilities ( Technical Area 55)
DOE will further contribute to delays in LANL's plutonium stabilization and
packaging program. According to the Government Accounting Office,

"competing priorities for site funding, staff, and equipment have caused
delays" at LANL in the Department of Energy's ability to meet milestones in
its plutonium stabilization and packaging commitments. LANL's continued
failure to meet DOE's commitment to safe long term storage of plutonium that
is now being stored belew DOE standards would constitute an unnecessary risk.

IV. DOE should sufficiently analyze the proposed action

The plutonium pit disassembly and conversion documents cited in Section II
contain numerous references to alternatives not discussed in the PDCD-EA,
and to processes not analyzed in the PDCD-EA.

A. The PDCD-EA does not contain, as required by NEPA, a discussion of the
alternatives

that are available to disassemble plutcnium pits and convert plutonium metal
to a declassified form suitable for both long-term disposition and
international inspections and safeguards.

In related NEPA deocuments, DOE has never evaluated the range of options
available for disassembling plutonium pits and converting the plutonium in
the pits to meet storage and disposition objectives. 1Instead, DOE chose a
plutonium pit disassembly and conversion process {ARIES) that was not
originally designed to produce materials suitable for disposition
technologies, and which Industry considers a controversial technology. By
pursuing this approach to plutonium pit disassembly and conversion, DOE has
been in violation of NEPA for failing to conduct an analysis of the full
range of alternatives for demilitarizing plutonium pits.

In an Environmental Impact Statement, DOE must:

1. Analyze the full range of technological options that are available to
disassemble plutonium pits and convert plutonium metal to a declassified
form suitable for both leng-term disposition and international inspections
and safeguards.

2. Analyze the range of technical options that have been addressed in other
DOE and contractor analyses. In its Technical Risk Assessment (TRA) for the
PDCF, DOE contractors evaluated three options for plutonium pit disassembly
and conversion:

? The Baseline Option which would require processing of whole pits at the
PDCF but not pit parts and plutonium not associated with pits; production of
both metal and oxide by the PDCF; and the only contaminants of concern for
MOX fuel that would be removed is gallium.

? The MOX Grade Oxide Cption which would require processing of all plutonium
pits and plutonium not associated with pits; production of both metal and

oxide; production of plutonium oxide that will be of MOX fuel quality that

will involve removing other contaminants such as americium-241; and

processing to stabilize and recover materials from classified internal

parts. This option appears to most cleosely resemble the Design-Only

Conceptual Design Concept for the PDCF and the presentations made by LANL
personnel at the MOX industry conference in Atlanta.

? The Metal-Only Option in which only "nonproblem pits will be processed and
the product will be metal only, with no oxide produced." This option has
not been identified in the design only design concept or the PDCD-EA.

Both the MOX and Baseline Options involve the use of the HYDOX process, even
though the Technical Risk Assessment reported, "significant disagreement
among technical persons as to whether HYDOX is required and whether or not
HYDOX is the preferred technique when producing plutonium oxide."” The report
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which could cause small pieces of beryllium to become airborne. The beryllium,
in solid form, will be disposed of as low-level or TRU waste and has been
included in the waste projections included in the EA. A statement has been
added to the Final EA regarding the airborne release of beryllium to ensure that
the EA addresses this issue.

As an indirect effect of the proposed action, it is inferred that the decision to
proceed with the demonstration will lead to the probable construction and
operation of a full-scale pit disassembly and conversion facility. The
construction of afull-scale facility is currently being analyzed in the SPD EIS
being prepared by DOE. A decision to build afull-scale facility will be made
by DOE based on the information presented in the SPD EIS. Theinformation
gathered from this demonstration, should the decision be made to go forward,
will be used to supplement information developed to support the construction
of afull-scale facility if it is decided to build such afacility.

The commentor states a concern about how the proposed action will impact the
space and priorities of other work in TA-55. DOE evaluated the impact of the
proposed demonstration on TA-55 as part of the EA and concluded that the
demonstration would not adversely impact the ability to continue other high
priority activities that are ongoing and need to be completed in this facility.

STAND Comment IV. DOE should sufficiently analyze the proposed
action.

The commentor maintains that DOE does not discuss all alternatives and
processes available to disassembl e plutonium pits and convert plutonium metal
to adeclassified form and calls for the preparation of an EIS for this purpose.
By referencing the documents cited in Comment 11, the commentor isreferring
to thefull-scale pit disassembly and conversion facility being studied by DOE
in the SPD EIS. In compliance with DOE's NEPA
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further stated that, "many of the pits, perhaps as many as 80%, can bypass
the hydride/dehydride (conversion to metal] module as the plutenium metal
can be mechanically separated from the pits."

3. Analyze the various options involved with "aqueous" processing, also
known as reprocessing and “"chemical purification,” that DOE has repeatedly
left open as an option to thermal processes. At the May 20-21, 1998 MOX
Industry Conference in Atlanta, considerable objections were raised to the
proposed plutonium conversion processes by members of consortiums seeking to
design, construct, and operate a MOX fuel fabrication facility. DOE has
repeatedly cited agueous processes as an option to produce MOX fuel
feedstock if the proposed thermal processes are not demonstrated to be
feasible to meet this objective. LANL recently identified "aqueous derived

oxide" as another "near future" source of PuOZ at the Atlanta MOX conference.

4. TIdentify and analyze the range of alternatives for a final product from
plutonium pit disassembly and conversion.

DOE should identify and analyze the different requirements-- in terms of
activities, hazards, impacts, and risks?-between the various plutonium
end-products that could result from plutonium pit disassembly and
conversion., For example, the alternative of gallium removal is not
discussed in the context of immobilization. The various end products
include:

? plutonium oxide suitable for use in Mixed Oxide (MOX) fuel

? plutonium oxide suitable for use in the Ceramification Can-In-Canister
variant of immobilization.

? plutonium oxide suitable .for both storage and disposition

? plutonium metal and/or oxide suitable for storage

? plutonium metal suitable for storage while awaiting conversion for
disposition

B. The PDCD-FEA does not contain a sufficient analysis of the full ‘range of
activities actually being proposed at LANL.

According to NEPA, DOE is required to provide "high quality" environmental
information to “public officials and citizens before decisions are made."
(40CFR1500.1.b) and that contains "accurate scientific analysis, expert
agency comments, and publics. DOE is required to "wherever feasible,
explain technical, scientific, or military terms or measurements using terms
familiar to the general public.” (10CFR1021.301.{a}}

The analysis in the PDCD-EA is in clear violation of NEPA requirements to
provide accurate, concise, and comprehensive information to the public, and
the complexities of the proposed action would best be addressed in an EIS.
DOE"s description and analysis of the proposed action is misleading and
inaccurate, and is contradicted by other pertinent agency and contractor
documentation. Whereas DOE presents the proposed action as an
already-integrated process, in reality the plutonium disposition and
conversion demonstration process consists of several processes that are at
various stages of development, for which there are varying stages of
experience and expertise, and for which there are varying levels of
technical uncertainty and risk.

In an Environmental Impact Statement, DOE should fully describe the proposed
action. DOE fails to provide sufficient details on the processes involved
in plutonium pit disassembly and conversion, and presents a misleading
description of the demonstration program This insufficiency is epitomized
by the fact that key components of the plutonium pit disassembly and
conversion process being demonstrated?such as ARIES (Advanced Recovery and
Integrated Extraction System)?are never addressed by name in the PDCD~EA,
and several processes that would be invelved in a full scale PDCF are not
discussed or analyzed (Table 1).
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regulations (10 CFR Part 1021), the EA discusses the no-action alternativein
addition to the proposed action. DOE aso considered other aternatives but
determined they were not reasonable and therefore, did not analyze them further.
Section 4.0 of the Final EA has been revised to present a discussion of the
potential options considered by DOE but determined not to be reasonable
alternatives for the proposed demonstration.

The commentor identifies (see Table 1 of the comment letter: Plutonium pit
disassembly and conversion steps and processes) a number of “processes and
activities identified as part of plutonium pit disassembly and conversion
program” and indicates whether impacts and risks for these processes and
activities are discussed and analyzed by DOE in the EA.

The following areas are considered inadequately covered in the EA by the
commentor:

Packaging Pitsfor Transportation. Most of the plutonium, in the form
of pits or metal, to be used in the demonstration would be taken from
storageat LANL. If thereisaneed to test additional types of pits, they
will be shipped from Pantex or RFETS. Additional plutonium in the
form of metal would be shipped, if needed, from INEEL, SRS, or
LLNL. The movement of plutonium pits from other DOE sites to
LANL has aready been covered by various NEPA documents to
support a number of DOE programs. For example, the Final
Environmental Impact Statement for the Continued Operation of the
Pantex Plant and Associated Storage of Nuclear Weapons
Components and the Draft LANL Site-Wide EIS (DOE/EIS-0238)
cover the transportation of pits from Pantex to LANL for the purpose
of pit surveillance. The level of risk, therefore, is well known and
documented.
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The processes that are involved in plutonium disassembly and conversion, as
they have been described in more accurate and comprehensive publications and
forums, and as they should be addressed in an Environmental Impact
Statement, are as follows:

1. Transportation of Plutonium Pits between DOE sites, including
packaging of pits at DOE sites.

DOE did conduct an assessment of transportation risks in the PDCD-EA but did
not analyze or describe the impacts and risks of repackaging plutonium pits
at other DOE sites to prepare for shipment to LANL. DOE also did not cite a
Process Hazards Analysis for these activities in the PDCD as it did with
other processes. In an EIS, DOE should address the following:

a. The effects of transporting plutonium pits on other proposed shipments.
At this time, the only containers certified for transporting plutonium pits
are "FL" containers. There are presently only about 300 FL containers
available to DOE for intersite shipping of plutonium pits. Tritium
contaminated FL containers have to be decontaminated before re-use.

Don Moniak

Program Director

STAND of Amarille

7105 W. 34th Avenue, Suite E
Amarillo, TX 79109
dmdstand@igc.apc.brg
806-358-2622

806-355-3837 (FAX)
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Pit Receiving and Staging. This operation is routinely accomplished
within TA-55 and is covered in the Draft LANL Site-Wide EIS.
However, the dose associated with receiving and staging the pits that
will be used in the proposed demonstration has been included in the
projected dose to involved workers for this EA.

Specia Recovery Line. At LANL, pits that require tritium
decontamination are processed in the SRL located at TA-55. The
actual removal of the tritium contamination occurs in a glovebox
environment so asto recover as much tritium asis reasonably possible
and to minimize worker exposures and the release of tritium to the
environment. The impacts from routine operations, as well as
accidents, associated with SRL operations have been considered in the
Draft LANL Site-Wide EIS. Asindicated in Section 3.0 of the Final
EA, the proposed demonstration would not result in an increase in the
number of pits processed through the SRL and therefore would not
increasetotd tritium releases or any other impacts associated with SRL
operations. The expected tritium releases are reported in the Final EA,
and were considered in the determination of the health effects presented
in Section 6.0. The accidents addressed in this EA are considered to be
bounding in terms of radiological impacts for al aspects of the
demonstration and therefore, specific accidents associated with the
tritium decontamination process are not discussed in the EA.

Gadlium Removal. The commentor is concerned that this process was
analyzed in the EA “strictly in the context of meeting plutonium
dioxide specificationsfor MOX fuel fabrication.” As stated inthe EA,
the plutonium dioxide that will be produced in the demonstration must
be ableto be used in MOX fuel or in the immobilization process. In
order to help ensure this, the gallium removal processisbeing tested
during this demonstration. No testing of the effect
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b. Unreported hazards and risks associated with the repackaging of plutonium
pits from storage containers to shipping containers that were not analyzed
in previous NEPA documents.

LANL has written that "older pits have a significant ingrowth of
americium-241 which has a higher neutron emission rate than plutonium-239,"
resulting in higher exposures to workers during pit disassembly. Shipments
of plutonium pits from Rocky Flats to Pantex now require extensive "pit leak
testing” at Rocky Flats prior to shipping to Pantex.

TABLE 1 : Plutonium pit disassembly and conversion steps and processes
{* = ARIES processes})

Processes and activities identified as part of plutonium pit disassembly and
conversion program Impacts and risks discussed and analyzed by DOE in
PDCD-EA?

Packaging and Transportation of Plutonium Pits Packaging: NO
Transportation: Yes

Pit Receiving and Staging No

Special Recovery Line No

Pit Bisection and Disassembly* Yes

Conversion to plutonium oxide* Yes

Gallium removal Yes

Primary Canning Module* Yes

Electrolytic Decontamination* Yes

Secondary Canning* Yes

Nondestructive Assay Module* Yes

Storage of Pu oxide No

HEU processing, staging, and shipping No

IAEA accomodation No

Shipping of HEU, No

Declassification processing No

Declassification Furnaces No

2. Receiving and Staging of plutonium pits at LANL.

In the PDCD-EA, DOE failed to analyze or discuss the process and associated
impacts and risks of plutonium pit receiving and staging at LANL in the
PDCD-EA. DOE also did not cite a Process Hazard Analysis for these
operations. Pit receiving at a full scale PDCF, and most likely at the PDCD
at LANL, would involve removing FL containers from Safe Secure Transports
{88T's), a transfer check and material confirmation on the FL container,
moving the FL container to a receiving vault, unpacking the FL container and
testing the atmosphere of the inner container for tritium. FL containers
containing tritium are moved to storage or the Special Recovery Line.
Uncontaminted pits are removed and transferred to the processing line or
storage.

3. Special Recovery Line

In the PDCD-EA, DOE only mentioned "decontamination if pits are shown
contaminated with tritium," (page 6), but did not discuss or analyze the
impacts and risks of these operations. DOE also did not cite a Process
Hazard Analysis for these operations.

Decontamination of pits refers to a "Special Recovery Line," which is being
planned for a full-scale PDCF, and involves seperating plutonium from HEU
and then processing plutonium in a vacuum furnace that drives off tritium
and produces a metal ingot. The tritium is captured and packaged as a low
level waste." The resulting plutonium ingot is assayed and then reprocessed
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of galium on other materials is being proposed as part of the
demonstration.

Storage of Plutonium. The pits and plutonium metal to be used in the
demonstration will be staged in existing specid nuclear material storage
facilities a LANL. The plutonium metal and dioxide that will be
produced during the demonstration will also be staged in existing
special nuclear material storage facilities at LANL. No new storage
construction will be required and there will be no need to increase the
storage limits of the existing facilities. The demonstration will result
in a small net increase in the amount of surplus plutonium at LANL.
DOE intendsto ship LANL'stota surplus plutonium to the disposition
Site or sitesthat are chosen as apart of the ROD for the SPD EIS which
iscurrently being prepared. DOE expectsto make that decision in early
1999. Thisinformation has been included in the Final EA.

HEU Processing, Staging, and Shipping. No processing (except for
decontamination) is required of the HEU before it is shipped to Oak
Ridgefor storage. The doses, wastes, etc. associated with handling this
materid, preparing it for shipment, and shipping it to Oak Ridge have
been included inthe EA. A reference to the decontamination was added
to Section 3.0.

Shipping of HEU. The transportation impacts of shipping this material
to Oak Ridgeisincluded in the EA and discussed in Section 6.1.6.2.

IAEA Accommodation. The resulting plutonium dioxide will not be
placed under international safeguards as part of this demonstration. It
will be made available for international safeguards when the materia
arrives at the final disposition site.
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if it still contains tritium.
4. ARIES

DOE did analyze and describe the hazards, impacts, and risks from the various
processes integrated in the Advanced Recovery and Integrated Extraction
System (ARIES), but did not fully describe the various processes, did not
refer to ARIES by name, and did not provide background on the project.

a. Background on ARIES

ARIES R&D has been approved for development at Los Alamos National
Laboratory and Lawrence Livermore National Laboratory since May 31, 1995,
when a NEPA Categorical Exclusion following a review of a 1994 Environmental
Checklist was issued allowing LANL to move forward on a pilot scale project
involving 35-40 plutonium pits to “develop and demonstrate integrated
methods by which any pit from a retired nuclear weapon could be disassembled
and the constituent materials could not be recovered." At the time of the
CE, ARIES did not involve a Special Recovery Line or Gallium removal,
tritium emissions were not a concern, and the identified product was a
"solid that could be stored for an indefinite interval." .

In early 1996 the scope of the project appeared to change?without any
evidence of proper NEPA documentation upgrades?. In the ARIES Program Plan
, the stated purpose was to "receive weapon pits, disassemble them, and
provide a product.of either a plutonium metal button or plutonium oxide
powder appropriately canned to meet all requirements for long term storage.”
A "hot testing” schedule goal was set for September 30, 1897. Processes
that were specifically identified in the 1996 program plan but not in the
1994 environmental checklist included:

? the "hydride-dehydride recycle module" for casting plutonium as a metal
ingot

? a "parallel hydride-oxide (HYDOX) module" to produce plutonium oxide
powder.

ARIES was also described as "unique because the project usés a matrix
management approach with dedicated staff from two national laboratories
responsible for the success of the project." This unique arrangement
involved ARIES team leaders at both LANL and LLNL. The 1994 Environmental
Checklist cited in the 1995 NEPA Categorical Exclusion that was cited as
sufficient NEPA coverage in the 1996 ARIES Program Plan did not include
activities at LLNL, and the 1996 Program Plan did not identify other NEPA
documentation for ARIES activities at LINL. The Special Recovery Line and
Gallium Removal were not identified as part of the ARIES process at this
time.

Later in 1996, during preparation of the SD PEIS, DOE and LANL identified,
in several documents, as an issue the presence of gallium in plutonium pits.

In January 1997 DOE announced in its Record of Decision for the SD PEIS that
failed to consider previous NEPA documents for ARIES. In the Final PEIS,
DOE provided information that was contradicted in the LANL NEPA documents.
For example, DOE stated that "the cancer risk from hazardous chemicals to
the MEI...is zero (because no carcinogens are released from the hazardous
chemicals used.)," whereas the 1994 Environmental Checklist identified
"potential beryllium emissions" that were expected to be "within the
quantity allowed under the current beryllium permit for TA-55-4." Alsc in
the final PEIS, tritium emissions are not cited .

As of May 1998, the scope of ARIES had changed further, with ARIES being
defined by ARIES Module Leader Chris James as preparing "weapons plutonium
for long-term storage and disposition in a form quantifiably verified by
nondestructive assay,” with the assay results "can be presented for
international inspection and safeguards." James also announced that LANL
intends to conduct hot-testing of the ARIES line beginning in June 1998
would lead to the initial integrated 40-pit demonstration, with a total of
"~250 pits will be disassembled by 2002. The data from the ARIES
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ing is not required as part of the proposed demonstration. This on-going
operation is conducted in accordance with the Draft LANL Site-Wide EIS.

STAND Comment V. DOE must meet the spirit and letter of NEPA.

In preparing the EA, DOE has fully complied with its NEPA regulations
(10 CFR Part 1021), which state in Part 1021.301 that, “ DOE shall notify the
host state and host tribe of a DOE determination to prepare an EA or EISfor a
DOE proposal, and may notify any other state or American Indian tribe that, in
DOE's judgment, may be affected by the proposal.” On May 16, 1997, DOE
notified the host state and four host tribe officials in New Mexico of its
determination to prepare an EA on a proposed integrated pit disassembly and
conversion demonstration. Analysis in support of this EA was conducted
during the remainder of 1997 and the beginning of 1998.

DOE’s NEPA regulations, in 10 CFR Part 102.301 (d), further requires that,
“DOE shall provide the host state and host tribe with an opportunity to review
and comment on any DOE EA prior to DOE's approval of the EA. DOE may
aso provide any other state or American Indian tribe with the same opportunity
if, in DOE's judgment, the state or tribe may be affected by the proposed
action.” In compliance with this provision, on May 8, 1998, DOE mailed copies
of the EA to the host state and host tribes. Additionally, DOE notified
33 stakeholdersin New Mexico of the World Wide Web availahility of the EA,
as well asitsavailability at DOE’s public reading rooms in Albuquerque and
Los Alamos, New Mexico.

The commentor aso stated that, “DOE did not provide for adequate or timely
review of the proposed action. . . .” DOE's NEPA regulations, in 10 CFR
Part 1021.301 (d), state that, “ At DOE’ s discretion, this review period shall be
from 14 to 30 days.” Adequate time was provided for atimely review of
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demonstration was presented as "needed to support PDCF design. It is
unclear whether subsequent NEPA documentation has been conducted on the
initial 40 pit demonstration. ARIES was presented almost strictly in the
context of a MOX fuel fabrication program.

b. ARIES processes.

i. Pit Bisection. In the PDCD, DOE described and analyzed the impacts and
risks of in the Pit Bisector Module, where "pit tubes are cut off from the
pit and the pit is cut into two hemispheres." DOE did not distinguish the
different processes for bonded pits vs. nonbonded pits, which can be
disassembled into plutonium, HEU, and non-SNM classified shapes."

ii. Oxidation. 1In the PDCD, DOE described and analyzed the risks and
impacts of converting plutonium metal to plutonium oxide powder using the
"three-step hydride-oxidation™ (HYDOX) process, which is also identified in
the preliminary design-only documents as the only oxidation process. In the
three step HYDOX process, plutonjum metal are “conveyed to a.HYDOX reactor
in a HYDOX module. In the reactor plutonium reacts with hydrogen to form a
{plutonium} hydride. The hydride is reacted with nitrogen to form a
{plutonium} nitride that is then reacted with oxygen to produce the oxide
product." IN the three step process, hydrogen and oxygen are never mixed.

This latter fact is important because ARIES originally involved a two-step
process that involved a dangerous combination of plutonium, hydrogen, and
oxygen in the same environment. However, the three-step process has only
been developed and tested at LLNL, not LANL, and "No prototypic metal to
oxide conversion process has been defined to date” for MOX fuel fabrication.

iii. Packaging. DOE did analyze the step of packaging plutonium oxide or
metals are in a primary container. DOE did not identify and analyze the
different requirements between the existing DOE 3013 Standard for plutonium
metal and oxide storage and the proposed Disposition Criteria for plutonium
oxides.

iv. Electrolytic decontamination. DOE did analyze the step of placing the
primary containers in an apparatus where they are "electrochemically
cleaned™ using a rinse solutions that can lead to a liquid TRU waste stream.

v. Secondary camning. DOE did analyze the step of placing the primary can
in a secondary can that is seal welded and leak tested.

vi. Non destructive Assay. DOE did analyze the step of conducting an
analysis of the product in the final container.

5. TIGR: Thermally Induced Gallium Removal

DOE did analyze the gallium removal step, but presented an inaccurate and
misleading description of the processes involved and the associated
technical uncertainties.

Between conversion of plutonium metals to plutonium ingots or oxides-and
canning of the materials, DOE proposes the additional step of removing
gallium and other impurities from the resulting oxides. A gallium removal
reactor is used to heat the plutonium oxide and the gallium oxide "is
reduced to a volatile form that is collected in a vacuum trap. Gallium
oxide will be collected and sent to a TRU waste assay."

This gallium removal process is being analyzed strictly in the context of
meeting plutonium oxide specifications for MOX fuel fabrication. Because
this issue was not considered in the ARIES development, development of the
TIGR process is behind the technically uncertain HYDOX process. At the
Atlanta MOX conference, LANL personnel stated that they have only conducted
"process development tests incorporating surrogate and protetypic Pu02," and
future efforts include "integration into ARIES/PDCF.” The step to "install
TIGR into ARIES" is not planned until 1999, so the initial demonstration
planned for 1998 would not include gallium removal.
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its proposed action as copies of the EA were sent to the host state and host
tribes and notification |etters were sent to stakeholders on May 8, 1998. A copy
of the EA was available on the World Wide Web on May, 11, 1998. The review
and comment period for both the host state and host tribes and the public was
open through June 8, 1998.

The commentor objected to DOE not including categorical exclusions that have
beenissued at LANL involving the plutonium pit disassembly and conversion
processes and not addressing comments made during the scoping process for the
SPD EIS. A categorical exclusion was previously completed by LANL for a
smaller demonstration project. When the demonstration was expanded to
include 250 pits, DOE decided that a categorical exclusion was not appropriate
and the EA was gtarted. This earlier document was reviewed in completing the
EA but was not referenced because no information was incorporated from this
document into the EA. Comments made within the SPD EI'S scoping process
were not considered in relation to the EA because these comments were specific
to the full-scale pit disassembly and conversion process and will be addressed
inthe SPD EIS.

The commentor aso noted that & the DOE MOX Conferencein Atlanta, during
May 1998, “LANL personnel presented the Demonstration Project as afinal
decison.” Thisstatement was not accurate. The final decision on the proposed
action will be made by DOE as aresult of the analyses presented in thisEA. No
action will be taken until DOE issues a FONSI or adecision is made based on
the results of an EIS, should it be determined that a FONSI is not appropriate.
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There are also numerous uncertainties associated with gallium removal that
are not discussed in the PDCD-EA. The effects of gallium on zircaloy
cladding on nuclear fuel rods is still being tested at the Oak Ridge
National Laboratory. 6. International Inspections

The objective of plutonium pit conversion is to produce a declassified form
of plutonium that will be available for international inspections and
verification. DOE is planning for such requirements at a full scale PDCF,
but for the Demonstration Project is "not expected that the plutonium
products from this demonstration will come under internaticnal safequards."

7. HEU Processing, Staging, and Shipping

In the PDCD-EA, DOE identified but did not analyze the step where highly
enriched uranium (HEU) parts "will be electrolytically decontaminated,
stored, and shipped to the Y-12 plant." This process will involve
decontamination in a tank holding sodium nitrate solution. The solids that
build up in the tank will have to be filtered, dried and packaged as waste.

8. Declassification Processing

In the PDCD-EA, DOE did not identify or analyze the process where "non-SNM
metals will be crushed and melted in furnaces. These metals include
stainless steel, aluminum, beryllium, and depleted uranium.”

V. DOE must meet the spirit and letter of NEPA

DOE has already violated NEPA during preparation and release of the PDCD-EA
for providing inadequate and timely opportunity for the public to review the
PDCD-EA, for failing to implement the NEPA process in a timely manner, for
reaching a decision before completing its NEPA review and not incorporating
relevant NEPA documents into the PDCD-EA. By conducting a full Environmental
Impact Statement, DOE can create another opportunity to follow its legal
NEPA requirements.

A. Under NEPA policy, DOE is obligated to reduce delays and "integrate the
NEPA process into early planning." (40CFR1500.5.a) and it is "DOE's policy
to...apply the NEPA review process early in the planning stages for DOE
proposals." (10CFR1021.210.a)

DOE did not release the PDCD-EA until May, 1998, even though it anncunced
its Notice of Intent to conduct the PDCD-EA in May, 1997. There is no
evidence that the NEPA review was actually conducted in 1997.

B. DOE is obligated to "provide for adequate and timely NEPA review of DOE
proposals." (10CFR1021.200.a).

By releasing the PDCD-EA at a late date, DOE did not provide for adequate
or timely review of the proposed action in the PDCD-EA. An effort to extend
the comment deadline was denied by DOE.

C. For research, development, demonstration, and testing programs, DOE
policy is to "begin its NEPA reviewed as soon as environmental effects can
be meaningfully evaluated.”

DOE had meaningful data on the proposed action before December, 1997, when
it published environmental data for the SPDEIS.

D. DOE is required, under NEPA, to "consider the relevant NEFA documents,
public and agency comments (if any) on those documents, and DOE responses to
those documents, as part of its consideration of the proposal and shall
include such documents, comments, and responses as part of the
administrative record."(10CFR1021.210.c

DOE did not include Categorical Exclusions that have been issued at LANL
involving the plutonium pit disassembly and conversion processes.
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DOE also did not address the comments made during the scoping process for
the SDPEIS.

E. For each proposed action, DOE is required to "complete its NEPA review
for each DOE proposal before making a decision on the propeosal.”

At the Atlanta MOX conference, LANL personnel presented the Demonstration
Project as a final decision.

Thank you for this opportunity to comment.

Sincerely:

Don Moniak

Program Directer
STAND of Amarillo
Don Moniak

Program Director
STAND of Amarillo
7105 W. 34th Avenue, Suite E
Amarille, TX 79108
dm4standBigc.apc.org
806-358-2622
806-355-3837 (FAX!
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ENERGY -
RESEARCH St
FOUNDATION .
July 3, 1998

Mr. Howard Canter, Acting Director (MD-1)
Office of Fissile Materials Disposition

US Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Re: Pit Disassembly ard Conversion Demonstration Environmental Assessment and Research
and Development Activities, Preapproval Review, May 1998, DOE /EA-1207-D

Dear Mr. Canter,

Alternatives analysis, including an openness to review the potential impacts of those
alternatives, is at the heart of the process set forth by the National Environmental Policy Act
(NEPA). Yet, the Department of Energy (DOE) appears to be approaching its decision on pit
disassembly and conversion with a willful determination that it had the answer before the
decision-making process had barely begun.

DOE is attempting to use the NEPA process to say: This is what we intend to do, now let’s
look at where we'll do it. DOE’s approach avoids the more important and interesting question
of whether its preferred alternative is the best onc. After all, if DOE’s preference is only
compared to a no action alternative, there’s at least an even chance DOE will select the option
it liked before the NEPA process began, Furthermore, framing the question this way tends to
encourage public interest toward competing for federal funds and jobs associated with DOE’s
propusal rather than a discussion of the merits of the proposal itself. Such an approach is not
what is intended by NEPA, but there are several reasons we conclude it is nonetheless the
approach DOE is taking.

In its December 1996 Storage and Disposition of Weapons-Usable Fissile Materials Fingl

ic Envir tal Impact Stat t (DOE/EIS-0229), DOE declares the process it
mtends to use for pit disassembly and conversion: “The surplus Pu would be removed from
the pits by separating them in half with a cutting wheel and subjecting each half to a dry
chemical process that converts the metal to a hydride powder, then either back to a metal or to
an oxide powder.” (p. 2-49) The only reference to alternatives in this final EIS is that DOE
indicates it will select from among four sites a location for this pit disassembly and conversion

2-an Costner, Director. 537 Harden Street. Colurrbia ST 292CS 80372567298, fax: 803/256-91 16
Tim Connor, Assoaate Director. S 1016 Buena Vista Orive. Spokare. /A 99204, 509/838-4580 fax: 509/624-9188
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A3 DOE Response to Comments Received After Close of
Comment Period

DOE prepared the Storage and Disposition Final PEIS (DOE/EIS-0229) that
analyzed among other things, the technical alternatives for surplus plutonium
disposition. The preparation of this document was preceded by analyses and
studies which narrowed down a broad range of technical alternatives to those
that were evaluated in the Storage and Disposition Final PEIS. While full
agueous processing was considered for pit conversion, it was eliminated from
further consideration because of the relatively large environmental impacts of
using that process compared to the dry process. The agueous process would
produce greater waste volumes, require more space, result in larger personnel
exposures, and could have greater potential for nuclear criticality events. The
dry pit disassembly and conversion process emerged from the studies and
analyses as the only reasonable pit conversion aternative. The proposed
demonstration discussed in the EA will only involve the dry process, is
congstent with the activities described in the PEIS, and is configured to provide
information needed for the design of the potentia pit disassembly and
conversion facility.

The existing equipment and glovebox modifications referenced in the EA and
by the commentor were done in part in other research. However, some minor
modifications, relating to the installation of new gloveboxes, would be made
under this proposed demonstration, as reflected in the Final EA. To further
explain, DOE previoudy conducted pit bisection and related work as part of its
weapons maintenance research on various pits at LANL and LLNL. Bench
scale research to reduce worker exposure associated with this work proceeded
under other NEPA reviews. When DOE decided to propose an integrated pit
disassembly and conversion demonstration to test the feasihility of the process
for surplus plutonium disposition, it prepared the Pit Disassembly and
Conversion Deomonstration EA to assist in determining whether the proposed
demonstration would result in significant environmental impacts. DOE has
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Mr. Howard Canter, July 3, 1998, page 2

facility. The January 14, 1997, Record of Decision (ROD) for the Storage and Disposition PEIS
commits DOE to this preferred alternative and, based on “appropriate NEPA review,” to
demonstrate its pit disassembly /conversion approach at LANL before constructing a full-scale
facility.

The environmental assessment (EA) referenced at the top of this letter is the NEPA review
mentioned in the ROD. Much like the PEIS, the EA provides only a single alternative - no
action - to DOE’s preferred approach of demonstrating an integrated system for pit
disassembly and conversion. Moreover, the EA even goes so far as to state: “No new facilities
are needed to support this demonstration; however, minor internal modifications were made
to existing facilities.” (pp. 5-6, emphasis added) It appears DOE has both severely limited the
scope of the NEPA review and begun implementing its preferred alternative before the review
is complete. -

DOE's approach to NEPA compliance in regard to this project leaves several questions
unanswered - at least within the readily available public literature. Some of the questions can
be grouped as follows:

1. Are pits a homogeneous lot? If not, are there differences among pits (e.g., whether they
are bonded) which justify use of more than a single process to most efficiently complete
the process of disassembly and conversion?

2. What is the end product of the pit disassembly and conversion process? As noted above,
the PEIS for storage and disposition indicates the product is cither a metal or an oxide
powder. The ROD for the PEIS does not specify which of the two. The pit disassembly
and conversion EA indicates both will be produced. (p. 1) The Notice of Intent for the
Surplus Plutonium Disposition EIS, however, describes a “facility to disassemble and
convert pits (a nuclear weapons component) into plutonium oxide suitable for
disposition.”

Why is DOE proposing to demonstrate a system which can produce metal or oxide if it
only intends to construct a facility to produce plutonium oxide? Will the oxide produced
be suitable for immobilization or MOX or both? Are there advantages to changing the pit
disassembly and conversion process depending on which disposition option is selected?

3. What are altcrnatives to the particular set of operations DOE is proposing to demonstrate?
What are the cumulative impacts of the work DOE has completed to date and that
proposed in the EA? Will the final operation involve a dry chemical process as briefly
described in the PEIS? More generally, how does the brief description in the PEIS
compare to the proposed demonstration and to the current expectation for the final pit
disassembly and conversion facility?
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not implemented the proposed pit disassembly and conversion demonstration in
advance of adecision on the EA.

The following information is provided in response to specific questions:

1. The demonstration would involve avariety of pit types. One of the results
DOE expects to obtain from the demonstration is how various pieces of
equipment and process steps perform with different pit types.

2. The planned end product is an oxide. The oxide could be used for
immobilization or mixed oxide fuel development programs or stored pending
disposition. The oxide will be suitablefor disposition using immobilization and
suitable for usein mixed oxidefud. The process can aso produce a metal from
demilitarized pits for storage.

3. The EA has been modified to explain more clearly why potential options that
were considered are not reasonable alternatives. The EA has been modified to
explain that there would not be significant cumulative impacts as aresult of the
proposed pit disassembly and conversion demonstration or with the on-going
research and development work. The demonstration would only involve the dry
process. The proposed demonstration is consistent with the activities described
in the Storage and Disposition Final PEIS and would provide information
needed for the design of the pit disassembly and conversion facility.

4. Pit components other than plutonium would be declassified and recycled if
possible. For example, some stainless steel could be shredded and sold as scrap
while other stainless steel would be disposed of as low-level waste. This
processing is hot required as part of the proposed demonstration. Such activities
are part of the on-going operations discussed in the Draft LANL Site-Wide EIS
(DOE/EIS-0238) which isincorporated by reference in the EA.
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Mr. Howard Canter, July 3, 1998, page 3

4. How will pit components other than plutonium be converted, or will they?

These are the type questions on which DOE should encowrage public discussion if it wishes to
sclect the best method for preparing pits for disposition, not merely for deciding, as seems to
be DOE's current inclination, whether to do what it currently envisions and where.

We recognize these remarks are submitted after the close of the comment period, but it is
before the end of the additional time we and other organizations requested (but you denied)
for review of the EA. Addressing the issues raised above is important to ensuring the
soundness of DOE’s decision-making process and to satisfying the public’s right to participate
in that process. We hope DOE finds time to thoughtfully consider our comments.

Finally, we request that DOE reissue the EA for additional public comment so thatwe and
others may more thoroughly review this important matter. The discussion above, as other
public comments submitted on this EA, makes it apparent that the subject of the EA is
thoroughly linked to numerous ongoing decision-making documents. Consequently, an
adequate review takes considerable time. Failing additional time to comment on the EA itself,
we request that, if DOE is inclined to reach a Finding of No Significant Impact (FONSI), it first
issuc a proposed FONSI for public review as provided for within DOE's NEPA rule at §
1021.322(d).

Should you or others have any questions, please contact me at 803/790-1158. Thank you.

Brian Costner
Director

cc: Ms. Carol Borgstrom, Director, Office of NEPA Policy and Assistance
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