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A LETTER FROM THE DEPUTY DIRECTOR FOR LABORATORY OPERATIONS

Welcome to the Laboratory’s first Annual Yearbook for the Site-Wide Environmental Impact
Statement.

As many of you may know, the DOE completed a Site-Wide EIS for LANL in 1999. Now,

the Laboratory would like to capitalize on that investment. After discussing this idea with our
DOE counterparts, we have decided to produce an annual yearbook that identifies how closely
our actual operations are tracking to the projections made in the SWEIS. These data will
enable us to better determine what our actual impacts to the local environs are and will
provide a mechanism for collecting, evaluating, and organizing information to determine

when additional National Environmental Policy Act coverage may be required.

This Yearbook is an innovative approach to capitalizing on the investment in a major NEPA
document, the SWEIS for LANL. The Laboratory is looking forward to using the information
presented in the Yearbook to manage our facilities and operations so that we assure that we
are remaining within the SWEIS environmental envelope. In addition, the Yearbook presents
a comprehensive look at the complexity of Laboratory operations and impacts that has not
been readily available in the past. As a result, the Yearbook will make information on the
Laboratory more accessible to the public and our employees.

As with any new product, we anticipate that changes in content, new methods of presenting
information, or revamping of formats will result in an even more useful tool. Please take the
opportunity to give us your suggestions.

To the Site-Wide Issues Project Office who brought this idea to fruition, you have our hearty
congratulations. To the rest of the Laboratory, who contributed to this effort, and who
continue to look for ways to reduce wastes, eliminate emissions, and improve processes,
thank you for keeping our Laboratory within the operating envelope projected in the SWEIS.

Richard J. Burick W%

Deputy Director for Laboratory Operations
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PREFACE

In the Record of Decision for the Stockpile Stewardship and Management Programmeatic
Environmental Impact Statement, the US Department of Energy (DOE) asked the Laboratory
to accept several new challenges, including war reserve pit production.

The DOE evaluated the potential environmental impacts of these assignmentsin the Site-
Wide Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory (DOE/EIS-0238, January 1999). This document, known as the SWEIS, was
several years in the making, and represents a sizeable commitment of time, effort, and hard
work by Laboratory staff in providing the necessary data and information to DOE. The
SWEIS provided the basis for the DOE decisions to implement these new assignments at
LANL through the Record of Decision issued in September 1999.

The SWEIS represents a substantial investment, costing about 21 million dollars. Thisfirst
Annual Y earbook for the SWEIS is an effort to capitalize on that investment. Approximately
one-third of this sum was spent at LANL developing, understanding, and then helping the EIS
contractor to understand the connection between the work and/or activitiesat LANL and their
environmental impacts. Thistype of information had been collected in the past in some areas
a LANL on a project-by-project basis, the SWEISfilled in where this information did not
exist and integrated the information across the Laboratory to provide the critical information
needed to project the environmental impacts associated with the proposed actions. We firmly
believe, and the SWEIS Annual Y earbooks should bear this out, that it isfar more cost
effective to maintain thisinformation once it is devel oped then to start over every time a new
NEPA document is required for amajor action. In addition, the existence of this type of
information will result in lower EIS contractor costs.

Second, DOE is often backed into making very conservative estimates of impacts from
operational activities, and we make that claim in discussions with regulators and the public.
However, without real data correlated to actual activities, these discussions of conservative
estimates come across as hollow. A potential outcome of this approach is the expenditure of
hundreds of thousands of dollarsto mitigate "impacts" that, in some cases, are merely an
artifact of conservative estimates. The use of rea dataisthe only way a DOE decision-maker
can make informed decisions about the right investments to mitigate real impacts.

Finally, the Annual Y earbook is a mechanism to provide operational datato neighboring
communities. It isimperative that we share what we know (to the extent allowed by laws for
protection of sensitive and classified information) with the communities; thisisclearly a
prerequisite for informed discussions and the establishment of a more trusting and cooperative
relationship. Providing clear information regarding the emissions, exposures, etc. associated
with the actual activities performed at LANL will, we believe, improve public confidencein
DOE and LANL management, provide information that can catal yze discussions about real
Issues, and enhance our relationship with the communities surrounding LANL.
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This is the first time (to my knowledge) that a major facility within the DOE Nuclear
Weapons Complex has tracked actual operations data to projections made in an EIS, and
we are excited about the practical applications of this innovative process. Not only should
it demonstrate to our friends and neighbors that we are operating within the envelope
established by the ROD and evaluated in the SWEIS, but we are also proactively taking
steps to ensure that this information is readily available to all interested parties.

(Formerly Program and Document Manager for the LANL SWEIS)

xi
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1.0 Introduction
1.1 TheSWEIS

In 1999, the US Department of Energy (DOE) published a Site-Wide Environmental Impact
Statement for Continued Operation of the Los Alamos National Laboratory (DOE 1999a).
Referred to as the SWEIS, this document provides a comprehensive and detailed projection of
operations and environmental impacts at the Los Alamos National Laboratory (LANL) under
each of four major operational alternatives for the ten-year period 1996—2005.

The four alternatives, developed in 1995-1996, were as follows:

No Action - a projection over the next ten years of a level of activity for facility operations
that would implement current management plans for assigned programs. The projection was
based on past operations and future known plans.

Expanded Operations - a projection over the next ten years of operations at a higher level
through most of LANL. The projection represents a level that is possible to attain within the
10-year window, given an increased level of funding for programs, consistent with current
and newly assigned missions. This alternative represents a “bounding case” in the sense that
operations were maximized to the extent that could be supported by potential increased
funding levels.

Reduced Operations - a scenario that would minimize the levels of operation, consistent with
maintaining the capability to support DOE missions. This alternative would not fully support
all mission elements assigned to LANL.

Greener - a scenario that would increase levels of operation in support of nonproliferation,
basic science, and materials recovery and stabilization and reduce operations in support of
defense and nuclear weapons activities. This alternative would not fully support all mission
elements assigned to LANL.

The alternatives are more appropriately described as scenarios, since the operations included
in each alternative were developed to represent a best estimate of activities, but were not
intended to be a predictor of all future activities. Scenarios of operations were needed to
develop the data that were subsequently used to project environmental consequences.

DOE issued a Record of Decision (ROD) in September 1999 (DOE 1999b). The ROD
identified the decisions DOE made on the levels of operation for LANL for the foreseeable
future. The ROD selected the Expanded Operations Alternative, with the exception that pit
manufacturing would only be implemented at a nominal level of 20 pits per year. As a matter
of policy, DOE postponed any decision to expand pit manufacturing beyond a nominal level
of 20 pits per year in the near future (through the year 2007). DOE stated its intent to further
study methods for implementing the production capacity announced in the Stockpile
Stewardship and Management Programmatic Environmental Impact Statement (SSM PEIS;
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DOE 1996a). The long-term goal is the production of 50 pits per year (up to 80 pits per year
using multiple shifts) as announced in the ROD for the SSM PEIS.

The SWEIS for LANL isacomprehensive review of operations, focusing on 15 Key
Facilities, under the four different alternative futures. Information is provided on facility
descriptions, capabilities, and operational levels. In addition, information was developed on
the type and quantity of hazardous and radioactive material anticipated to be used; air,
wastewater, and solid waste effluents that could be projected to result from the operations;
and resource consumption. These data were developed for each Key Facility for each of the
four alternatives.

1.2 Annual Y earbook

To make maximum use of the SWEIS, aNational Environmental Policy Act (NEPA)
document, DOE and LANL decided to implement a program that makes annual comparisons
between SWEIS projections and actual operations. The role of the Y earbook is not to present
environmental impacts or environmental consequences, but rather to provide data that could
be used to develop an impact analysis in another NEPA document. The Y earbooks will focus
on:

facility and/or process modifications or additions (Chapter 2). These include projected
activities, for which NEPA coverage was provided by the SWEIS, and others for which
environmental coverage was not provided in the SWEIS. In the latter case, the Y earbook
identifies the additional NEPA analyses (i.e., categorical exclusions and environmental
assessments) that were performed.

the types and levels of operations during calendar year 1998 (Chapter 2). Types of
operations are described using the capabilities defined in the SWEIS. Levels of
operations are expressed in units of production, numbers of researchers, numbers of
experiments, hours of operation, and other descriptive units of measurement.

operations data for the Key Facilities, comparable to data projected in the SWEIS
(Chapter 2). Datafor each facility includes waste generated, air emissions, liquid
effluents, and number of workers.

site-wide effects of 1998 operations (Chapter 3). These include measures such as number
of workers, radiation doses, workplace incidents, utility requirements, air emissions, liquid
effluents, and solid wastes. These effects also include changes in the regional aquifer,
ecological resources, and other resources for which the DOE has long-term stewardship
responsibilities as an owner of federal lands.

Data for the comparison comes from avariety of sources, including facility records,
operations reports, facility personnel, and the annual Environmental Surveillance Report. The
focus on operations rather than on programs, missions, or funding sources is consistent with
the approach of the SWEIS.
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The Y earbook will be published annually; 1998 isthe first edition. It will provide DOE with
the information needed to eval uate the adequacy of the SWEIS and will enable DOE to make
adecision on when and if anew SWEISisneeded. The Y earbook will also be a guide to
facilities and managers at the Laboratory in determining whether activities are within the
SWEIS operating envelope. The report does not reiterate the detailed information found in
other LANL documents, but rather points the interested reader to those documents for the
additional detail. The report thus serves as a guide to environmental information collected and
reported by the various groups at LANL.

1.3 ThisY earbook

The ROD selected the levels of operations, and the SWEIS provided projections for these
operations. This report compares data from 1998 to the appropriate SWEIS projections.
Hence, this report uses the phrase “SWEIS ROD projections” to convey this concept.

Using the ROD for projections introduces an anomaly, however, since LANL was not yet
authorized to operate at the expanded level in 1998. Therefore, the 1998 data and descriptions
in this Yearbook cannot be expected to track the Expanded Operations Alternative adopted in
the 1999 ROD, but are more reflective of the No Action Alternative. The text makes an
additional comparison to the No Action Alternative when appropriate. As discussed more

fully below, this Yearbook deals with operations and events in 1998, prior to the SWEIS and
the SWEIS ROD. Comparisons of actual operating levels and data with the projected levels
and data in the SWEIS and the ROD will be useful in future years; however, the reader should
not be misled by such comparisons for 1998. The Yearbook process was established in 1998
to initiate the practice of trending data against the projections in the SWEIS ROD. The main
purposes of this initial Yearbook are to establish these processes, including the process of
continual improvement, and to provide a forum for annual information on LANL operations

to the public and to DOE.

This Yearbook does not present 1998 data for all the parameters discussed in the SWEIS.
One of the assumptions made in the development of the Yearbook was that data used for
comparison would be data that were already collected at LANL, or data for which only minor
additional effort was required to make relevant and comparable. Where these conditions did
not prevail, the Yearbook did not attempt to create data. For example, in the case of non-
radioactive and hazardous air pollutants reported in the SWEIS, the DOE undertook a detailed
analysis of chemical use at LANL and then modeled the potential impacts of that use for non-
radioactive and hazardous air pollutants. The Yearbook did not undertake such a similar
effort.

In one case, workforce size, the Yearbook established a new index that parallels, but is not the
same as, the parameter used in the SWEIS. Estimates of the number of employees associated
with each Key Facility were developed by a unique data collection effort for the SWEIS. The
Yearbook established a new index, number of University of California (UC) employees, using
the current LANL approach to tracking employees. Whereas the total number of employees

at a location, including subcontractors, is difficult to ascertain, data are readily available for
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UC employees by location. This new index can be duplicated in the future and hence can be
used to provide some indication of workforce growth within afacility.

The collection of data on facility operations was a unique effort. The type of information
developed for the SWEIS is not routinely collected at LANL. Nevertheless, thisinformation
isthe heart of the SWEIS and of the Y earbook. Therefore, although this required a special
effort, the description of current operations and indicationsin the future of changesin
operations was believed to be sufficiently important to warrant an incremental effort.
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2.0 Facilitiesand Operations

The SWEIS noted that the “essence of operations at LANL lies in its various research and
development and some fabrication activities, as well as the support activities. These serve as
the foundation upon which new assignments and tasks build and rely.” The SWEIS continues
by acknowledging that “research and development activities are dynamic by their very nature,
with the norm being continual change within the limits of facility capabilities, authorizations,
and operating procedures” (DOE 1999a, p. 2-1).

LANL has more than 2,000 structures with approximately eight million square feet under

roof, spread over an area of 43 square miles. In order to present a logical and comprehensive
evaluation of the potential environmental impacts of LANL, the SWEIS developed the Key
Facility concept. Fifteen facilities were identified which were both critical to meeting mission
assignments and:

housed operations that have the potential to cause significant environmental impacts, or

were of most interest or concern to the public (based on comments in the SWEIS public
hearings), or

would be more subject to change due to DOE programmatic decisions.

The remainder of LANL was called “Non-Key,” not to imply that the facilities were any less
important to the accomplishment of critical research and development, but because they did
not fit the above criteria (DOE 1999a, p. 2-17).

Taken together, the 15 Key Facilities represent the great majority of environmental risks
associated with LANL operations. Specifically, the Key Facilities contribute:

more than 99% of all potential radiation doses to the public,

more than 90% of all radioactive liquid waste generated at LANL,
more than 90% of the radioactive solid waste generated at LANL, and
more than 99% of all radiation doses to the LANL workforce.

In addition, the Key Facilities comprise 42 of the 48 Category 2 and Category 3 Nuclear
Structures at LANL

1 DOE Order 5480.23 (DOE 1992a) categorizes nuclear hazards as Category 1, Category 2, or Category 3. Because LANL
has no Category 1 nuclear facilities (usually applied to nuclear reactors), definitions are presented for only Categories 2 and
3
Category 2 Nuclear Hazard — has the potential for significant onsite consequences. DOE-STD-1027-92 (DOE 1992b)
provides the resulting threshold quantities for radioactive materials that define Category 2 facilities.

Category 3 Nuclear Hazard — has the potential for only significant localized consequences. Category 3 is designed to capture
those facilities such as laboratory operations, low-level radioactive waste handling operations, and research operations that
possess less than Category 2 quantities of material. DOE-STD-1027-92 (DOE 1992b) provides the Category 3 thresholds for
radionuclides.

The identification of nuclear facilities is based upon the official list maintained by DOE Los Alamos Area Office as of
December 1998 (DOE 1998a).
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The definition of each K ey Facility hinges upon operations?, capabilities, and location and is
not necessarily confined to a single structure, building, or technical area (TA). In fact, the
number of structures comprising a Key Facility ranges from one, the Material Sciences
Laboratory (MSL), to more than 400 for the Los Alamos Neutron Science Center (LANSCE).
Key Facilities can also exist in more than asingle TA, asisthe case with the High Explosives
Processing and High Explosives Testing Key Facilities, which exist in al or parts of five and
seven TAS, respectively.

This chapter discusses each of the 15 Key Facilities from three aspects—significant facility
construction and modifications that have occurred over the past three years (1996-1998), the
types and levels of operations that occurred during 1998, and operations data. Each of these
three aspects is then given perspective by comparing them to projections made by the ROD.
This comparison provides an evaluation of whether or not the data resulting from LANL
operations continue to fall within the environmental envelope established by the ROD. It
should be noted that construction activities projected by the ROD were for the ten-year period
1996-2005. Therefore, not all projected activities were completed by the end of 1998. In
addition, the ROD was not issued until September 1999. Hence, operations and construction
were more likely to be characterized by the levels of the No Action Alternative.

This chapter also discusses the “Non-Key Facilities,” which include all buildings and
structures not part of a Key Facility, or the balance of LANL. Although operations at the
Non-Key Facilities do not contribute significantly to environmental risk, the Non-Key
Facilities represent a significant fraction of LANL. The Non-Key facilities comprise all or the
majority of 30 of LANL’s 49 TAs, and approximately 15,500 of LANL’s 27,820 acres. The
Non-Key Facilities also employ about half the LANL workforce. This category includes such
important buildings and operations as the Central Computing Facility, the Atlas Facility, the
TA-46 sewage treatment facility, and the Physics Building. Table 2.0-1 identifies and
compares the acreage of the 15 Key Facilities and the Non-Key Facilities.

Table2.0-1. Key and Non-K ey Facilities

Facility Technical Areas ~Size (Acres)
Plutonium Complex TA-55 93
Tritium Facilities TA-16 & TA-21 312
Chemical and Metallurgy Research Building (CMR) TA-03 14
Pgjarito Site TA-18 131
Sigma Complex TA-03 11
MSL TA-03 2
Target Fabrication Facility (TFF) TA-35 3
Machine Shops TA-03 8
High Explosives Processing TAsO08, 09, 11, 22, 28, 37 1115

2 As used in the SWEIS and this Yearbook, facility operations include three categories of activities—research, production,
and services to other LANL organizations. Research is both theoretical and practical. Examples include modeling (e.g.,
atmospheric weather patterns) to subatomic investigations (e.g., using the LANSCE linear accelerator [linac]) to collaborative
efforts with industry (e.qg., fuel cells for automobiles). Production involves the delivery of a product to a customer, such as
radioisotopes to hospitals and the medical industry. Examples of services provided to other LANL facilities include utilities
and infrastructure support, analysis of samples, environmental surveys, and waste management.
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Table2.0-1. (Con't.)

Facility Technical Areas ~Size (Acres)

High Explosives Testing Tas 15, 16, 36, 39, 40 8691
LANSCE TA-53 751
Health Research Laboratory (HRL) TA-43 4
Radiochemistry Facility TA-48 116
Radioactive Liquid Waste Treatment Facility TA-50 62
(RLWTF)

Solid Radioactive and Chemical Waste Facilities TA-50 & TA-54 943
Subtotal, Key Fecilities 12,260
Non-Key Facilities 300of 49 TAs 15,560
LANL 27,820

Finally, this chapter presents information about the Environmental Restoration (ER) Project.
Although not afacility, the ER Project is a significant contributor to waste generation at

LANL. Asprojected by the ROD, the ER Project will contribute 60% of the chemica wastes,

35% of the low-level radioactive waste (LLW), and 75% of the mixed LLW (MLLW)

generated at LANL over the ten-year period of 1996-2005. The ER Project will also affect
land resources in and around LANL. By cleaning canyons and decommissioning old
structures, areas can be made available for LANL activities or for use by the public.

2.1 Plutonium Complex (TA-55)

The Plutonium Complex Key Facility, a 90-acre site, consists of six primary buildings and a
number of lesser buildings and structures. As presented in the SWEIS, this Key Facility
contains one operational Category 2 nuclear facility (TA-55-4) and one potential Category 2
nuclear facility (TA-55-41), which was undergoing modification to bring it into operational
status. In addition, the facility contains two Low Hazard chemical facilities (TA-55-3 and TA-
55-5) and one Low Hazard energy source facility (TA-55-7).

2.1.1 Construction and Modifications at the Plutonium Complex

The ROD projected four facility modifications:

. renovation of the Nuclear Material Storage Facility (NMSF; currently not in use);
construction of a new administrative office building;
upgrades within Building 55-4 to support continued manufacturing at the existing capacity
of 14 pits per year; and
further upgrades for long-term viability of the facility and to boost production to a
nominal capacity of 20 pits per year.

During the period 1996-1998, upgrades to maintain existing capacity were the only
modifications undertaken (although design commenced for a new office building). An
example of such modifications was the 1996 installation of a new TA-55 Facility Control
System with computers and controls located in the operations center. None of the ongoing
construction or modifications at the Plutonium Key Facility resulted in modification to the
facility hazard categories by the close of calendar year 1998.
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2.1.2 Operationsat the Plutonium Complex

The ROD identified seven capabilities® for this Key Facility. No new capabilities have been
added, and none have been deleted. Although capabilities are a mixture of research and
production, research was more prominent in 1998. Since the ROD was not signed until 1999,
operations were more likely to be at levels at or below those projected for the No Action
Alternative. For example, no war reserve pits were manufactured (versus nominally 20 per
year projected by the ROD and 14 in the No Action Alternative); no more than 20 pits were
disassembled (versus 65 projected by the ROD and 20 for the No Action Alternative); and
only 120 curies of neutron sources were processed (versus 5000 curies projected by the ROD
and 1000 for the No Action Alternative). Research was conducted in all areas projected by
the ROD, including the preparation of 11 kilograms of mixed oxide fuel. For all seven
capabilities, activity levels were below those projected by the ROD. Table 2.1.2-1 presents
details.

Table2.1.2-1. Plutonium Complex/Comparison of Operations

Capability SWEISROD? 1998 Oper ations
Plutonium Stabilization|Recover, process, and store the existing On schedule with focus on highest
plutonium inventory in eight years. priority inventory items.
Manufacturing Produce nominally 20 war reserve pits/yr. There were no war reserve pits
Plutonium Components|(Requires minor facility modifications.) produced or accepted by DOE for
transfer to the nuclear stockpile.

Surveillance and Pit disassembly: Up to 65 pits/yr Consistent with the No Action
Disassembly of disassembled. Alternative, no more than 20 pits were

Weapons Components |Pit surveillance: Up to 40 pits/yr destructively |disassembled and no more than 20 pits
examined and 20 pits/yr nondestructively were examined during 1998.
examined.

Actinide Materials and | Develop production disassembly capacity. Fewer than 200 pits were
Science Processing, Process up to 200 pits/yr, including atotal of |disassembled/converted in 1998.

Research, and 250 pits (over 4 years) as part of disposition
Development demonstration activities.
Process neutron sources up to 5000 curies Processed sources containing
(Ci)lyr. Process neutron sources other than approximately 120 Ci in 1998.
sealed sources.
Process up to 400 kilograms/yr of actinides.” |Processed approximately 140
Provide support for dynamic experiments. kilograms of actinide material in 1998.
Process 1 to 2 pits’month (up to 12 pits/yr) Supported dynamic experiments.
through tritium separation. Processed 10 pits through tritium

separation at TA-55.

Perform decontamination of 28 to 48 uranium |Decontaminated/converted 24 uranium
components per month. componentsin 1998.

3 As defined in the SWEIS, a capability refers to the combination of buildings, equipment, infrastructure, and expertise
necessary to undertake types or groups of activities and to implement mission assignments. Capabilities at LANL have been
established over time, principally through mission assignments and activities directed by DOE Program Offices.
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Table2.1.2-1. (Con't)

Capability

SWEISROD?®

| 1998 Oper ations

Actinide Materials and
Science Processing,
Research, and
Development (Con't.)

Research in support of DOE actinide cleanup
activities. Stabilize minor quantities of
specialty items. Research and development on
actinide processing and waste activities at
DOE sites, including processing up to 140
kilograms of plutonium as chloride salts from
the Rocky Flats Environmental Technology
Site.

Research supporting DOE actinide
cleanup activities continued at low
level. Small quantities of plutonium
residues from Rocky Flats were
processed.

Conduct plutonium research and development
and support. Prepare, measure, and
characterize samples for fundamental research
and development in areas such as aging,
welding and bonding, coatings, and fire
resistance.

Sample preparation and
characterization continued.

Fabricate and study nuclear fuels used in
terrestrial and space reactors. Fabricate and
study prototype fuel for lead test assemblies.

Minimal terrestrial and space reactor
fuel development occurred in 1998.

Develop safeguards instrumentation for
plutonium assay.

Continued support of safeguards
instrumentation development.

Analyze samples in support of actinide
reprocessing and research and developme
activities.

Analysis of actinide samples at TA-5
rtontinued in support of actinide
reprocessing and research and
development activities.

Fabrication of
Ceramic-Based
Reactor Fuels

Build mixed oxide test reactor fuel assembl
and continue research and development or
fuels.

iManufactured approximately 11 kg @
mixed oxide fuel in 1998.

Plutonium-238
Research,
Development, and
Applications

Process, evaluate, and test up to 25 kg/yr
plutonium-238. Recycle residues and blend
to 18 kg/yr plutonium-238.

Recovered approximately 0.5 kg anc
precessed approximately 1.5 kg of
plutonium-238 in 1998.

)

Special Nuclear
Materials (SNM)
Storage, Shipping ang
Receiving

Store up to 6600 kilograms SNM in NMSF;
continue to store working inventory in the
vault in Building 55-4; ship and receive as
needed to support LANL activities.

NMSF not operational as a storage
vault. Building 55-4 vault levels
remained approximately constant wi
1996 levels.

