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A SUPPLEMENTAL SUPPORTING INFORMATION

This SWEIS has been prepared in accordance with Section 102(2)(C) of the National
Environmental Policy Act of 1969 (42 U.S.C. §§ 4321-4336(e), as amended; NEPA). As identified
in Chapter 1, Section 1.5.1, the Draft SWEIS was prepared in accordance with Council on
Environmental Quality (CEQ) NEPA regulations (40 CFR Parts 1500-1508) and DOE NEPA
implementing procedures (10 CFR Part 1021). After preparation of the Draft SWEIS, the CEQ
NEPA regulations were rescinded and DOE revised 10 CFR Part 1021 and issued new DOE
Implementing Procedures (DOE 2025). This Final SWEIS is compliant with the NEPA statute and
the current DOE NEPA Implementing Procedures. NEPA includes a maximum page count for
complex EISs at 300. Therefore, the material in Volume 1 was streamlined to include the elements
required by NEPA and to focus on current and future actions that could be included in a Record
of Decision (ROD). This appendix contains supplemental, supporting information that provides
additional background related to the NEPA process, Laboratory missions, proposed project details,
the affected environment, and potential environmental impacts. The section and subsection
numbering of this appendix has been organized to assist the reader in relating the supplemental
supporting information to the chapter and section in Volume 1 that the information supports.
Therefore, some sections in this appendix are reserved (e.g., Section A.1.1) to keep the numbering
consistent with Volume 1. There is no page limitation for appendices.

A.1 Introduction — Supplemental Information

This section provides information that supplements and supports the material presented in Chapter
1, Introduction. The primary information in this section is associated with documents prepared
under NEPA that are relevant to this Site-wide Environmental Impact Statement for Continued
Operation of Los Alamos National Laboratory (DOE/EIS-0552) (LANL SWEIS or SWEIS).

A.1.1 Introduction
This section is reserved.
A.1.2 Background

The LANL site is located in northern New Mexico, largely within incorporated Los Alamos

County and, in part, Santa Fe County, and adjacent to a segment of Sandoval County (Figure
A.1.2-1).

LANL operations are conducted within numerous facilities located in 50 designated technical areas
(TAs), which include other noncontiguous properties situated near LANL. The leased properties
within the Los Alamos townsite and White Rock are designated “TA-0.” TA-47 refers to leased
properties in the city of Santa Fe. TA-57 is located about 20 miles west of LANL at Fenton Hill in
the Jemez Mountains, which is administered by the U.S. Department of Agriculture, Forest
Service. The 47 other TAs (which are not numbered sequentially) have been established so that
together they comprise the entirety of the LANL site (Figure A.1.2-2). Figure A.1.2-2 includes
color coding to reflect the different planning areas identified in this SWEIS.
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Figure A.1.2-1 Location of the Los Alamos National Laboratory Site
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Figure A.1.2-2 Identification and Location of Technical Areas Comprising the Los Alamos
National Laboratory

A.1.3 Purpose and Need for Agency Action
A.1.3.1 National Security Considerations and Requirements
A.1.3.1.1 Nuclear Posture Review

The Nuclear Posture Review (NPR) is a legislatively mandated, comprehensive review of the U.S.
nuclear deterrence policy, strategy, and force posture. NPRs have been prepared in 1994, 2002,
2010, 2018, and most recently in 2022. On October 27, 2022, the U.S. Department of Defense
(DoD) published the 2022 National Defense Strategy, which included the 2022 NPR and the 2022
Missile Defense Review. The 2022 NPR reaffirmed the continued commitment to a safe, secure,
and effective nuclear deterrent and strong and capable extended deterrence (DoD 2018, 2022). The
NPR acknowledges that deterrence alone will not reduce nuclear dangers. The U.S. will pursue a
comprehensive and balanced approach that places renewed emphasis on arms control,
nonproliferation, and risk reduction to strengthen stability. As part of the comprehensive and
balanced approach, the NPR included a decision to deliver a modern, adaptive Nuclear Security
Enterprise (NSE) based on an integrated strategy for risk management, production-based
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resilience, science and technology innovation, and workforce initiatives. The 2022 NPR identified
three pillars necessary to implement the resilient and adaptive NSE (DoD 2022):

1. Improve coordination between DoD and NNSA by developing and implementing a Nuclear
Deterrent Risk Management Strategy to identify, prioritize, and recommend actions across
the portfolio of nuclear programs and monitor the overall health of the nuclear deterrent as
they sustain current capabilities and transition to modernized systems.

2. Institute a Production-Based Resilience Program (PRP) to complement the science-based
stewardship program and ensure the NSE is capable of full-scale production. The PRP will
establish the capabilities and infrastructure that can produce weapons required in the near
term and beyond, and that are sufficiently resilient to adapt to additional or new
requirements. The PRP will address all elements of the enterprise, including production of
primaries, secondaries, tritium, and nonnuclear components; domestic uranium
enrichment; and system assembly and disassembly. Restoring the ability to produce
plutonium pits for primaries will guard against the uncertainties of plutonium aging in
today’s stockpile and will allow new pit designs to be manufactured, if necessary for future
weapons. Modernizing development and production capabilities of high-explosives (HE)
and energetic materials will eliminate single points of failure.

3. Establish a Science and Technology Innovation Initiative to accelerate the integration of
science and technology throughout the NSE’s activities. This initiative will add to the
existing science portfolio an increased focus on leveraging science and technology to
support weapons design and production phases and modernize the production complex.
This initiative will include new and replacement science facilities.

The Laboratory is an integral part of the NSE and operates in support of national strategies
discussed in the NPR.

A.1.3.1.2 Deterrent Requirements by Growing Threats

Nuclear weapons have played, and will continue to play for the foreseeable future, a critical role
in deterring nuclear attack and in preventing large-scale conventional warfare between nuclear-
armed states. U.S. nuclear weapons not only defend the U.S. and our allies against conventional
and nuclear threats, but also help allies avoid the need to develop their own nuclear arsenals. This,
in turn, furthers global security. While the U.S. has continued to reduce the number and
prominence of nuclear weapons, others, including Russia and China, have moved in the opposite
direction. They have added new types of nuclear capabilities to their arsenals, increased the
prominence of nuclear forces in their strategies and plans, and engaged in increasingly aggressive
behavior, including in outer- and cyberspace. By the 2030s, the U.S. will, for the first time in
history, face two major nuclear powers as strategic competitors and potential adversaries. This will
create new stresses on stability and new challenges for deterrence, assurance, arms control, and
risk reduction (DoD 2018, 2022).

An effective, responsive, and resilient NSE offers tangible evidence to both allies and potential
adversaries of U.S. nuclear weapons capabilities. This contributes to deterrence, assurance, and
hedging against adverse developments. It also discourages adversary interest in arms competition
(DoD 2018). As an integral part of the NSE, the Laboratory supports the advancement of these
capabilities.

Additionally, nuclear terrorism continues to pose a threat to the U.S. and our allies and partners.
Terrorists remain interested in using weapons of mass destruction in attacks against U.S. interests
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and possibly the U.S. homeland. The 2022 NPR includes the core elements of the U.S.
counterterrorism strategy, some of which include improving forensic capabilities to identify the
origin of material outside of regulatory control or used in a nuclear device, and maintaining an
incident response posture to detect, interdict, and defeat nuclear threats or minimize the

consequences of nuclear events. This strategy is supported by the Laboratory’s Global Security
Program (DoD 2022) (see Section A.2.2.2).

A.1.3.1.3 Vital Support of Stockpile Stewardship

The Laboratory’s weapons activities represent foundational elements of the Stockpile Stewardship
Management Plan (SSMP; NNSA 2023a). LANL designed five of the seven types of nuclear
warheads in the deployed stockpile and is responsible for the continued safety, security, and
effectiveness of several deployed weapons systems. The Laboratory is leading the life extension
programs (LEPs) for two of the weapons systems. LANL’s production agency responsibility
includes the manufacturing of pits, detonators, detonator cables, and radioisotope thermoelectric
generators, which are used for the space program (see Section A.2.2.2.6). The Laboratory’s
weapons programs provide design expertise, production expertise, and tools, including advanced
experimental capabilities; modeling and simulation; processing, prototyping, and testing of
weapons materials; and components and warhead assemblies (without nuclear materials).

Specifically, for the manufacturing of plutonium pits, federal law and national policy require that
NNSA produce no fewer than 30 pits per year at LANL during 2026 and implement surge efforts
to exceed 30 pits per year to meet NPR and national policy (50 U.S.C. § 2538a). Additionally,
federal law requires that the Secretary of Energy ensure that the NSE began production of
qualification plutonium pits during 2021 and produces not less than 10 war reserve plutonium pits
during 2024. The 2026 pit production milestone is delayed until 2028 (NNSA 2023a).

A.1.3.1.4 Nonproliferation and Treaty Compliance

As discussed in this section, NNSA missions are conducted fully consistent with current treaty
obligations. The SSMP is fully consistent with and supports the U.S. commitment to the Treaty on
the Nonproliferation of Nuclear Weapons (NPT) and enables the U.S. to continue the 1992
moratorium on underground nuclear explosive testing. Another benefit of the SSMP is that by
preventing the loss of credibility in the U.S. nuclear stockpile, it avoids creating an incentive within
nonweapon states, whose security relies on the U.S. nuclear deterrent, to develop their own nuclear
weapons. In addition to stockpile stewardship responsibilities, Laboratory operations also support
nonproliferation objectives and nuclear materials stewardship.

Nuclear Nonproliferation Treaty. The Nuclear Nonproliferation Treaty was ratified by the
Senate in 1969 and officially entered into force as a Treaty of the U.S. in 1970. In 2022, the leaders
of the five declared Nuclear Weapons States (France, People’s Republic of China, Russian
Federation, United Kingdom, and the U.S.) reaffirmed their commitment to their disarmament-
related obligations under the NPT and their intent to strengthen stability and prevent an arms race.
As the 2022 NPR states, “[t]he United States remains dedicated to preserving and strengthening
the nuclear nonproliferation regime and reaffirms its commitment to the NPT.” In Article VI of
the NPT, treaty parties “undertake to pursue negotiations in good faith on effective measures
relating to cessation of the nuclear arms race at an early date and to nuclear disarmament, and on
a treaty on general and complete disarmament under strict and effective international control.” The
U.S. takes this commitment seriously and has emphasized dedication to both the long-term goal
of eliminating nuclear weapons and the requirement that the U.S. has modern, flexible, and
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resilient nuclear capabilities that are safe and secure, until such a time as nuclear weapons can
prudently be eliminated from the world (DoD 2018). The NPT does not provide any specific date
for achieving the ultimate goal of nuclear disarmament, nor does it preclude the maintenance of
nuclear weapons until their disposition. Continued operations at LANL enable NNSA to maintain
the safety, reliability, and performance of the U.S. nuclear weapons stockpile until the ultimate
goals of the NPT are attained and are consistent with the NPT.

The nonproliferation and treaty compliance aspects of the SSMP were evaluated in the 1996
Stockpile Stewardship and Management Programmatic Environmental Impact Statement
(DOE/EIS-0236) (DOE 1996) and in the Complex Transformation Supplemental Programmatic
Environmental Impact Statement (DOE/EIS-0236-S4) (Complex Transformation SPEIS) (NNSA
2008a). These documents analyze the nonproliferation aspects of the SSMP and conclude that
implementation of the SSMP is consistent with the NPT while maintaining nuclear weapons
competencies and capabilities at the weapons laboratories. Those evaluations included the
operation of LANL and its responsibilities under the SSMP for several weapons systems. The
activities identified in this SWEIS for the continued operation of LANL are consistent with the
Laboratory’s work in support of SSMP mission and do not adversely affect U.S. compliance with
any treaty now in force.

Comprehensive Test Ban Treaty. The U.S. signed the Comprehensive Test Ban Treaty, which
bans all nuclear explosions for civilian or military purposes, on September 24, 1996, but treaty has
not entered effect given that the Senate has not ratified it. Nonetheless, the U.S. has been observing
a moratorium on nuclear explosive testing since 1992, and the NPR strategy discussed in Section
A.1.3.1.1 reflects this policy. The stated policy of the U.S. is to not resume underground nuclear
explosives testing unless necessary to ensure the safety and effectiveness of the U.S. nuclear
arsenal (NNSA 2023a). The Proposed Action in this SWEIS (see Chapter 3) would support
certification of the safety, reliability, and performance of the U.S. nuclear weapons stockpile to
the President without the use of nuclear explosives testing. As such, it would be consistent with a
continuing U.S. moratorium and the Comprehensive Test Ban Treaty.

A.1.4 Relationships to Other Department of Energy National Environmental
Policy Act Documents and Information Sources

This section provides information about the NEPA and other documents that are relevant to this
LANL SWEIS and are listed in Table A.1.4-1. The information is provided for programmatic
NEPA documents relevant to LANL (A.1.4.1), site-specific EISs and associated supplement
analyses (SAs) (A.1.4.2), waste-related EISs (A.1.4.3), site-specific environmental assessments
(EAs) (A.1.4.4), and other documents related to the agency’s purpose and need (A.1.4.5).

Table A.1.4-1 Relevant NEPA Documents

Document Title

Programmatic NEPA Documents

Stockpile Stewardship and Management Programmatic Environmental Impact Statement (DOE/EIS-0236) (DOE
1996)

Final Complex Transformation Supplemental Programmatic Environmental Impact Statement (DOE/EIS-0236-
S4) (Complex Transformation SPEIS) (NNSA 2008a)

Final Supplement Analysis of the Complex Transformation Supplemental Programmatic Impact Statement
(DOE/EIS-0236-S4-SA-02) (NNSA 2019a)

Surplus Plutonium Disposition Final Supplemental Environmental Impact Statement (DOE/EIS-0283-S2) (SPD
SEIS) (NNSA 2015)
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Document Title

Surplus Plutonium Disposition Program Final Environmental Impact Statement (DOE/EIS-0549) (NNSA 2024a)
Plutonium Pit Production Programmatic Environmental Impact Statement (DOE/EIS-0573) (in development)
Site-Specific Environmental Impact Statements

Continued Operation of Los Alamos Scientific Laboratory, Los Alamos, New Mexico (DOE/EIS-0018) (DOE 1979)

Final Site-Wide Environmental Impact Statement for the Continued Operation of Los Alamos National Laboratory,
Los Alamos, New Mexico (DOE/EIS-0238) (1999 LANL SWEIS) (DOE 1999a)

Final Site-Wide Environmental Impact Statement for the Continued Operation of Los Alamos National Laboratory,
Los Alamos, New Mexico (DOE/EIS-0380) (2008 LANL SWEIS) (NNSA 2008b) and subsequent supplement
analyses (DOE 2016a, 2016b; NNSA 2009, 2011a, 2018a, 2020a)

Final Environmental Impact Statement for the Dual-Axis Radiographic Hydrodynamic Test Facility (DOE/EIS-
0228) (DOE 1995)

Final Environmental Impact Statement for the Chemistry and Metallurgy Research Building Replacement Project
at Los Alamos National Laboratory, Los Alamos, New Mexico (NNSA 2003a)

Final Supplemental Environmental Impact Statement for the Chemistry and Metallurgy Research Building
Replacement Project at Los Alamos National Laboratory, Los Alamos, New Mexico (CMRR SEIS) (NNSA 2011b)

Final Environmental Impact Statement for the Conveyance and Transfer of Certain Land Tracts Administered by
the U.S. Department of Energy and Located at Los Alamos National Laboratory, Los Alamos and Santa Fe
Counties, New Mexico (CT EIS) (DOE/EIS-0293) (DOE 1999b)

Waste-Related Environmental Impact Statements
Waste Isolation Pilot Plant (WIPP) Final Environmental Impact Statement) (DOE/EIS-0026) (DOE 1980)
Supplement Environmental Impact Statement Waste Isolation Pilot Plant (DOE/EIS-0026-FS) (DOE 1990)

Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement (DOE/EIS-0026-
S2) (DOE 1997a)

Waste Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and
Disposal of Radioactive and Hazardous Waste (DOE/EIS-0200) (DOE 1997b)

Environmental Assessments

Environmental Assessments for the Proposed Los Alamos National Laboratory Trails Management Program, Los
Alamos, New Mexico (DOE/EA-1431) (Trails Management EA) (NNSA 2003b)

Final Environmental Assessment for the Expansion of the Sanitary Effluent Reclamation Facility and
Environmental Restoration of Reach S-2 of Sandia Canyon at Los Alamos National Laboratory (DOE/EA-1736)
(NNSA 2010a)

Final Environmental Assessment for Chromium Plume Control Interim Measure and Plume-Center
Characterization, Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-2005) (Chromium Plume
EA) (DOE 2015)

Final Environmental Assessment of Proposed Changes for Analytical Chemistry and Materials Characterization
at the Radiological Laboratory/Utility/Office Building, Los Alamos National Laboratory, Los Alamos, New Mexico
(DOE/EA-2052) (NNSA 2018b)

Final Environmental Assessment for the Proposed Construction and Operation of a Solar Photovoltaic Array at
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-2101) (NNSA 2019b)

Final Supplemental Environmental Assessment for the Wildfire Hazard Reduction and Forest Health Improvement
Program at Los Alamos National Laboratory (DOE/EA-1329-S1) (Wildland Fire Mitigation and Forest Health
Plan Supplemental EA) (NNSA 2019c¢)

Final Environmental Assessment: Construction and Operation of a Second Fiber Optic Line to Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EA-2122) (Second Fiber Optic Line EA) (NNSA 2020c)

Los Alamos National Laboratory Electric Power Capacity Upgrade Project Final Environmental Assessment
(DOE/EA-2199) (EPCU Final EA) (NNSA 2024b)

Final Chromium Interim Measure and Final Remedy Environmental Assessment, Los Alamos National Laboratory,
Los Alamos, New Mexico (DOE/EA-2216) (Chromium Final Remedy EA) (DOE 2024)

Other Documents
Fiscal Year 2024 Stockpile Stewardship and Management Plan — Report to Congress (NNSA 2023a)
Nuclear Posture Review (2018 and 2022 NPR) (DoD 2018, 2022)
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A.1.41 Programmatic NEPA Documents

In accordance with DOE’s NEPA implementing procedures (whether the previous version of 10
CFR Part 1021 or DOE [2025]) DOE evaluates site-wide or programmatic NEPA documents at
least every five years by means of SA. Based on the SA, DOE determines whether the existing
SWEIS remains adequate or whether to prepare a new SWEIS or supplement the existing EIS, as
appropriate. The determination and supporting analysis are made publicly available.

The statutory requirements that were included in the Fiscal Responsibility Act (Public Law 118-5,
June 3, 2023) state the following in Section 108:

“When an agency prepares a programmatic environmental document for which

Jjudicial review was available, the agency may rely on the analysis included in the
programmatic environmental document in a subsequent environmental document
for related actions as follows: (1) Within 5 years and without additional review of
the analysis in the programmatic environmental document, unless there are
substantial new circumstances or information about the significance of adverse
effects that bear on the analysis. (2) After 5 years, so long as the agency reevaluates
the analysis in the programmatic environmental document and any underlying
assumption to ensure reliance on the analysis remains valid.”

This LANL SWEIS identifies several programmatic (or site-wide) EISs that are relevant to this
SWEIS. Many of these programmatic EISs have been reevaluated or updated through SAs. Where
applicable in the descriptions below, NNSA has indicated whether SAs have been prepared.

Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(DOE/EIS-0236) (SSM PEIS) (DOE 1996). During the mid-1990s, DOE prepared the SSM PEIS
to evaluate alternatives for maintaining the safety and reliability of the U.S. nuclear weapons
stockpile and preserving competencies in nuclear weapons in the post-Cold War era. During the
Cold War, the United States could produce more than 1,000 pits per year. With regard to LANL
activities, the SSM PEIS analyzed the potential impacts of a proposed action to provide enhanced
experimental capability for stockpile stewardship. In particular, pit production, HE fabrication,
nonnuclear component fabrication, and plutonium research and development (R&D), among other
things, were evaluated in the SSM PEIS. The No-Action Alternative proposed continuing to use
existing capabilities at the Laboratory and elsewhere, as LANL maintained a limited capability to
fabricate plutonium components using its plutonium R&D facility (including producing pits for
nuclear explosives testing) and for performing surveillance to provide stockpile safety and
reliability assessments. An SSM PEIS ROD published in the Federal Register (FR) on December
26, 1996 (61 FR 68014), documents DOE’s decision to, among other things, transport and store
an inventory of plutonium-242 from the Savannah River Site (SRS) to LANL. With regard to pit
production, this ROD documented DOE’s decision to reestablish the pit fabrication capability, at
a small capacity, at LANL which involved reconfiguration of the Laboratory’s Plutonium Facility
at TA-55. The SSM PEIS is relevant for background information and was supplemented in 2008.

Final Complex Transformation Supplemental Programmatic Environmental Impact Statement
(DOE/EIS-0236-S4) (Complex Transformation SPEIS) (NNSA 2008a). In 2008, NNSA prepared
the Complex Transformation SPEIS, a supplement to the 1996 SSM PEIS, to evaluate the potential
environmental impacts of alternatives for transforming the nuclear weapons complex into a
smaller, more efficient enterprise that could respond to changing national security challenges and
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ensure the long-term safety, security, and reliability of the nuclear weapons stockpile. A Complex
Transformation SPEIS ROD, published in the Federal Register on December 19, 2008 (73 FR
77644), documents, among other things, the decision that manufacturing and R&D involving
plutonium would remain at LANL at the authorized level of approximately 20 pits per year. This
ROD also documents NNSA decision to construct and operate the Chemistry and Metallurgy
Research Replacement—Nuclear Facility (CMRR-NF) at LANL as a replacement for portions of
the Chemistry and Metallurgy Research (CMR) facility.

The Complex Transformation SPEIS is the current and best available information regarding
potential impacts of its programmatic proposal. The SPEIS has been the subject of two SAs, one
of which was related to evaluation of pit production at LANL and SRS (see below).

Final Supplement Analysis of the Complex Transformation Supplemental Programmatic
Impact Statement (DOE/EIS-0236-S4-SA-02) (Complex Transformation SPEIS SA) (NNSA
2019a). In December 2019, NNSA prepared an SA to evaluate NNSA’s proposed action to adopt
the Modified Distributed Center of Excellence (DCE) Alternative for plutonium operations. The
Modified DCE Alternative enables NNSA to produce a minimum of 50 pits per year at a
repurposed Mixed-Oxide Fuel Fabrication Facility at SRS and a minimum of 30 pits per year at
LANL, with additional surge capacity at each site, if needed, to meet the requirements of producing
pits at a rate of no fewer than 80 pits per year by 2030 for the nuclear weapons stockpile. The SA
evaluated the potential complex-wide impacts of adopting the Modified DCE Alternative and of
producing up to 80 pits per year at both SRS and LANL and considered new circumstances or
information relevant to environmental concerns. For all resource areas, the analyses verified that
the potential programmatic environmental impacts would not be different, or would not be
significantly different, than impacts considered in existing NEPA analyses. Based on the results
of the SA, NNSA determined that the Modified DCE Alternative does not constitute a substantial
change from actions analyzed previously and that there were no significant new circumstances or
information relevant to environmental concerns. As a result of the SA, NNSA published an
amended ROD relative to programmatic decisions for pit production involving LANL.
Specifically, this amended ROD stated:

“NNSA has decided at a programmatic level to implement aspects of a Modified
DCE Alternative. LANL will implement actions to produce a minimum of 30 war
reserve pits per year during 2026 for the national pit production mission and
implement surge efforts to exceed 30 pits per year up to the analyzed limit as

necessary. Pit production at these levels will take place without construction of
CMRR-NF.”

Therefore, this amended ROD cancelled NNSA’s prior commitment to build the CMRR-NF
support facility (as analyzed in DOE/EIS-0350-SA-02; see description in Section A.1.4.2, below).
The decision in this amended ROD is being implemented through a site-specific decision on the
2008 LANL SWEIS (see Chapter 1, Section 1.4.2). Since publication of the amended ROD, the
2026 pit production milestone has been delayed until 2028 (NNSA 2023a).

Surplus Plutonium Disposition Final Supplemental Environmental Impact Statement
(DOE/EIS-0283-S2) (NNSA 2015). In 2015, NNSA analyzed the environmental impacts of
alternatives for the disposition of 13.1 metric tons of surplus plutonium for which a disposition
path is not assigned, including 7.1 metric tons of surplus pit plutonium and 6 metric tons of surplus
non-pit plutonium. In the ROD, published in the Federal Register on April 5,2016 (81 FR 19588),
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DOE announced its decision to prepare and package the 6 metric tons of surplus non-pit plutonium
using facilities at SRS to meet the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria
and ship the surplus non-pit plutonium transuranic (TRU) waste to the WIPP facility for disposal
(the WIPP Disposal Alternative). NNSA prepared the Supplement Analysis for Disposition of
Additional Non-Pit Surplus Plutonium (DOE/EIS-0283-SA-4) (NNSA 2020a). NNSA prepared
this SA to consider whether the proposal to prepare and dispose of 7.1 metric tons of additional
non-pit plutonium (rather than the pit plutonium described in the 2015 SPD SEIS) using the WIPP
Disposal Alternative represented significant new circumstances or information relevant to
environmental concerns. NNSA concluded that the 2015 SPD SEIS addressed the impacts of the
proposed preparation of an additional 7.1 metric tons of non-pit plutonium for disposal at the WIPP
facility, and that no additional NEPA review was required. On August 28, 2020, NNSA published
an amended ROD in the Federal Register (85 FR 53350) to announce its decision to dispose of an
additional 7.1 metric tons of non-pit plutonium using the WIPP Disposal Alternative.

Surplus Plutonium Disposition Program Final Environmental Impact Statement (DOE/EIS-
0549) (SPDP EIS) (NNSA 2024a). On January 19, 2024, NNSA published a notice in the Federal
Register (89 FR 3642) to announce the availability of the Final SPDP EIS. The Final SPDP EIS
evaluates NNSA’s proposed action to dispose of 34 metric tons of surplus plutonium. The SPDP
EIS analyzes two alternatives in detail: the preferred alternative, consisting of four sub-
alternatives, and the No-Action Alternative. Both alternatives use the dilute and dispose strategy
and both address up to 7.1 metric tons of non-pit surplus plutonium that NNSA previously decided
to dispose of (85 FR 53350; see NNSA 2020a) using the dilute and dispose strategy. NNSA’s
preferred alternative in the SPDP EIS is to use the dilute and dispose strategy for 34 metric tons
of surplus plutonium made up of both pit and non-pit plutonium.

The base approach for the preferred alternative, which is reflected in the analysis in this LANL
SWEIS, would include construction and modification activities at LANL to expand the existing
pit disassembly and processing capability (i.e., DOE’s Advanced Recovery and Integrated
Extraction System (ARIES) Oxide Production Program) in the PF-4 building in TA-55. The
construction and modification activities would include the addition of new or modified
gloveboxes, material entry hoods, and other upgrades to increase throughput. These activities
would occur largely inside the PF-4 building and would expand the current space used for pit
disassembly and processing from 5,200 square feet to 6,800 square feet without impact to other
programs.

The ROD was published on April 19, 2024 (89 FR 28763). NNSA’s ROD selected the base
approach of the preferred alternative for the SPDP, which is to use the dilute and dispose strategy.
However, the ROD also described a replanning effort to revisit the initiation of the pit disassembly
and processing project (part of SPDP supported by LANL) by approximately 10 years.

The Draft SWEIS included an evaluation of SPDP in the Expanded Operations Alternative. On
May 23, 2025, Executive Order 14302, “Reinvigorating the Nuclear Industrial Base,” was
published and states, “The Secretary of Energy shall halt the surplus plutonium dilute and dispose
program except with respect to the Department of Energy's legal obligations to the State of South
Carolina.” Therefore, the Final SWEIS has removed the SPDP and only presents the potential
implementation of limited ARIES. The limited ARIES expansion would increase throughput of
plutonium processed from about 100 kilograms per year to up to 700 kilograms per year to be able
to process plutonium from South Carolina.
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Plutonium Pit Production Programmatic Environmental Impact Statement (DOE/EIS-0573)
(Pit Production PEIS). On May 9, 2025, NNSA published a Notice of Intent to prepare the Pit
Production PEIS (90 FR 19706) and announced a PEIS scoping period that ended on July 14, 2025.
The PEIS will evaluate the programmatic environmental impacts of producing pits at the
Congressionally mandated rate needed to meet Federal requirements (and potentially other
reasonable rates) using various single site and multi-site alternatives; associated activities at other
NNSA sites; and associated waste management and transportation activities. In the PEIS, NNSA
intends to analyze: (1) site alternatives; and (2) capacity alternatives for the near term (producing
pits at the current Congressionally mandated rate) and the long term (to account for potential
changes in national security requirements for pits). With regard to site alternatives, NNSA initially
considers LANL and SRS to be reasonable alternatives because of the available facilities and
infrastructure at those sites that could be used to produce pits to meet the mandated schedule and
capacity requirements. NNSA will evaluate other potential site alternatives in the PEIS if they are
determined to be reasonable.

A.1.4.2 Site-Specific Environmental Impact Statements

Continued Operation of Los Alamos Scientific Laboratory, Los Alamos, New Mexico
(DOE/EIS-0018) (DOE 1979). The first Laboratory SWEIS described the ongoing site activities
and discussed the actual and potential impacts, providing background and analysis including on
overall cumulative impacts of the various missions and activities at the site. The SWEIS described
the expansion of Laboratory and its nuclear programs in the post-World War II era, to include
research programs in fission reactors, space technology, controlled thermonuclear reactions, and
medical and biological applications. The Laboratory’s diverse nonnuclear research areas included
geothermal and solar energy resources and the use of superconductor technology for energy
storage and transmission. The four major research areas covered national security, energy,
biomedical and environmental, and physical research. This SWEIS is relevant for background
information and was updated by issuance of the 1999 LANL SWEIS.

Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) (1999 LANL SWEIS) (DOE
1999a). The 1999 LANL SWEIS assessed four alternatives for the continued operation of the
Laboratory: (1) No-Action, (2) Expanded Operations, (3) Reduced Operations, and (4) Greener.
As analyzed in the 1999 SWEIS, the Expanded Operations Alternative was identified as the
preferred alternative and would expand operations at the Laboratory, as the need arises, to increase
the level of existing operations to the highest reasonably foreseeable levels, and to fully implement
the mission elements assigned to the Laboratory. The preferred alternative presented in the Final
1999 LANL SWEIS included implementation of pit manufacturing at a level of 20 pits per year.
This alternative also included the expansion of the low-level radioactive waste (LLW) disposal
site at TA-54 and continued maintenance of existing and expanded capabilities, continued
support/infrastructure activities, and implementation of several facility construction or
modification projects at TA—53 (the long-pulse spallation source, the 5-megawatt target/blanket
experimental area, the Dynamic Experiment Laboratory, and the Exotic Isotope Production
Facility). A 1999 SWEIS ROD published in the Federal Register on September 20, 1999 (64 FR
50797), documents NNSA’s decisions, which form the basis of the No-Action Alternative for the
2008 LANL SWEIS (see below).

Regarding pit production, the 1999 ROD announced that DOE would establish a pit production
capability at LANL with a capacity of nominally 20 pits per year. The ROD also documented
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DOE’s decision to continue to support both R&D and production activities involving tritium.
These activities would include development of new reservoirs and reservoir fill operations,
surveillance and performance testing on trittum components, tritium recovery and purification
technologies, and production operations associated with neutron generator production for the
stockpile. For HE processing and testing, the ROD documented an increase in the annual amount
of explosives and mock explosives to about 82,700 pounds and 2,910 pounds, respectively. For
accelerator operations, DOE decided to implement several facility construction or modification
projects at TA-53: the Long-Pulse Spallation Source, the 5-Megawatt Target/Blanket
Experimental Area, the Dynamic Experiment Laboratory, and the Isotope Production Facility.
Lastly, DOE decided to continue onsite disposal of Laboratory generated LLW using the existing
footprint at TA-54 Area G LLW disposal area and expand disposal capacity into Zones 4 and 6 at
Area G. The 1999 SWEIS is relevant for background information and was updated by issuance of
the 2008 LANL SWEIS. The 2008 SWEIS tiers from the 1999 SWEIS.

Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EIS-0380) (2008 LANL SWEIS) (NNSA
2008b). In May 2008, NNSA issued the 2008 LANL SWEIS, which analyzed NNSA’s proposal
to continue operating the Laboratory. NNSA assessed three alternatives for continued operation of
LANL: (1) No-Action, (2) Reduced Operations, and (3) Expanded Operations. Expanded
Operations was NNSA’s preferred alternative. As mentioned above, the Expanded Operations
Alternative selected in the 1999 ROD for the 1999 LANL SWEIS formed the basis of the No-
Action Alternative in the 2008 SWEIS. In a ROD for the 2008 SWEIS, published in the Federal
Register on September 26, 2008 (73 FR 55833), DOE/NNSA announced its selection of the No-
Action Alternative to continue operation of the Laboratory with the addition of two types of
elements from the Expanded Operations Alternative: (1) changes in the level of operations for
ongoing activities within existing facilities, and (2) new facility projects. The following bullets
identify the specific activities include in the ROD and the status of the activities as of 2022.

e Changes in operational level in existing facilities:

—  Support for the Global Threat Reduction Initiative and Offsite Source Recovery
Project (OSRP) (ongoing baseline activity);

— Expansion of supercomputing capabilities at the Nicholas C. Metropolis Center
(proposed expansion complete);

— Research to improve beryllium detection and developing mitigation methods for
beryllium dispersion to support industrial health and safety initiatives for beryllium
workers (ongoing baseline activity); and

— Retrieval and disposal of legacy TRU waste (ongoing baseline activity).

e New specific facility projects:

— Plan, design, construct, and operate the Waste Management Facilities Transition
projects required by the Compliance Order on Consent (2005 Consent Order; NMED
2005) (Transuranic Waste Facility completed; other ongoing activities included in the
No-Action Alternative);

— Repair and replace mission-critical cooling system components for buildings in TA-
55 (completed); and

— Complete final design of a new Radioactive Liquid Waste Treatment Facility and
design of the Zero Liquid Discharge Facility (completed).
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On July 10, 2009, DOE/NNSA issued a second ROD (74 FR 33232), in which DOE/NNSA
documented its decision to maintain its selection of the No-Action Alternative from the 2008
LANL SWEIS but also decided to implement additional elements of the Expanded Operations
Alternative specifying operational changes. The following projects were selected in the 2009
ROD:

e Complete environmental remediation and closure of the Pajarito Site at TA-18 (Pajarito
Site closed and made part of the Manhattan Project National Historical Park);

e Complete environmental remediation and closure of the Delta Prime or DP4 Site at TA-21
(ongoing activity in the No-Action Alternative; parts of TA-21 have been transferred to
Los Alamos County);

e Refurbish the Plutonium Facility Complex at TA-55 (ongoing activity in the No-Action
Alternative);

e Construct and operate a new Radioactive Liquid Waste Treatment Facility at TA-50 and
operate the Zero Liquid Discharge Facility at TA-52 (construction of the LLW Liquid
Waste Treatment Facility is complete but requires modifications [see Section 2.6.5] the
Transuranic Liquid Waste Facility is included in the No-Action Alternative); installation
of the Solar Evaporation Tanks (formerly Zero Liquid Discharge Facility) is complete;
waiting for permitting by the New Mexico Environment Department [NMED));

e Continue expansion of supercomputing capabilities and operations at the Metropolis
Center at TA-3 (ongoing baseline activity); and

e Construct and operate a new Science and Engineering Complex at TA-62 (cancelled).

Since 2008, NNSA has prepared six SAs on the 2008 LANL SWEIS. Information related to the
SAs and any subsequently amended RODs are listed below:

In October 2009, NNSA prepared DOE/EIS-0380-SA-01 (NNSA 2009), which evaluated the
proposal to ship an estimated 15,000 cubic yards of low-specific activity and LLW from the North
Ancho Canyon Aggregate Area to EnergySolutions in Clive, Utah, by truck and rail. The SA
determined that the shipment for these proposed waste shipments was bounded by the 2008 LANL
SWEIS transportation analysis. Neither additional NEPA evaluation nor an amendment to the
existing ROD was required.

In April 2011, NNSA prepared DOE/EIS-0380-SA-02 (NNSA 2011a), which evaluated within
the OSRP, including recovery and management of high-activity beta/gamma sources from about
20 locations (domestic or foreign) annually as part of ongoing OSRP activities. Sources being
transferred from foreign nations would be transported by commercial aircraft to a U.S. airport.
From the receiving airport, or from other domestic locations, sources would be transported by
commercial truck to a facility in Texas where they would be placed in storage pending reuse or
disposal. The proposal also involved repatriation of sealed sources to another country. The SA
demonstrated that implementation of the proposal would be expected to result in either
environmental impacts that are within the range of the environmental impacts previously analyzed
or that present no substantive change to those impacts. Based on the SA, NNSA published an
amended ROD in the Federal Register on July 8, 2011 (76 FR 40352) that documented NNSA’s
decision to continue implementing the Global Threat Reduction Initiative OSRP program,
including the recovery, storage, and disposition of high-activity beta/gamma sealed sources. This
program includes the recovery of sealed sources from foreign countries, and NNSA decided that
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transport of high-activity sealed sources through the global commons via commercial cargo
aircraft may be utilized as part of the ongoing Global Threat Reduction Initiative OSRP program.

In May 2016, DOE Office of Environmental Management (DOE-EM) prepared DOE/EIS-0380-
SA-03 (DOE 2016a), which evaluated DOE’s proposal to implement facility modifications to
maintain safe handling and storage, and to conduct processing studies of 60 remediated TRU waste
drums that contain remediated nitrate salts by implementing minor building modifications,
installing a pressure-relief device with supplemental filtration, and executing tests to determine
appropriate treatment methodologies. On the basis of the SA, DOE determined that the
environmental impacts of the proposal were sufficiently considered and bounded by existing
NEPA analyses and there was no need to prepare a supplemental EIS. An amended ROD was not
required.

In December 2016, DOE-EM prepared DOE/EIS-0380-SA-04 (DOE 2016b), which evaluated
DOE’s proposal to treat, repackage, transport onsite, and store 89 TRU waste drums. These drums
contained nitrate salts waste generated from 1979 through 1991 at the Laboratory. Of the 89 drums,
60 were improperly treated during a processing campaign from 2012 to 2014. As outlined in the
earlier SA, these wastes were remediated nitrate salts drums. There were also 29 drums of
unremediated nitrate salts included in the proposal. On the basis of this SA, DOE determined that
the environmental impacts of the proposal were sufficiently considered and bounded by existing
NEPA analyses and there was no need to prepare a supplemental EIS. An amended ROD was not
required.

In April 2018, NNSA prepared DOE/EIS-0380-SA-05 (NNSA 2018a) to review changes in
operations at the Laboratory since the publication of the 2008 LANL SWEIS (2008-2017) and
evaluate the continued adequacy of the 2008 SWEIS for the future of LANL operations (2018—
2022). The SA included a summary of major projects and programs including the TA-55
Reinvestment Project; modifications to the Radioactive Liquid Waste Treatment Facility;
decontamination, decommissioning, and demolition (DD&D) of facilities across LANL (including
TA-18 and TA-21); and various projects that had been initiated, implemented, and/or completed
since issuance of the 2008 SWEIS pursuant to the 2016 Consent Order (NMED 2016a). The SA
determined that the 2008 SWEIS provided a bounding NEPA analysis for a majority of projects
planned over the next 5 years and no further NEPA evaluation was required.

In September 2020, NNSA prepared DOE/EIS-0380-SA-06 (NNSA 2020b) to evaluate NNSA’s
proposal to implement elements of the Expanded Operations Alternative from the 2008 LANL
SWEIS as needed to produce a minimum of 30 war reserve plutonium pits per year for the national
pit production mission and to implement surge efforts to produce up to 80 pits per year to meet
NPR and national policy (see Chapter 1, Section 1.3.1.3). The SA determined that the potential
environmental impacts of the proposal would not be different, or would not be significantly
different, than impacts in existing NEPA analyses. On the basis of the SA, NNSA published an
amended ROD in the Federal Register (85 FR 54544, September 2, 2020), documenting its
decision to implement elements of the Expanded Operations Alternative in the 2008 LANL
SWEIS, as needed, to produce a minimum of 30 war reserve pits per year for the national pit
production mission and to implement surge efforts to exceed 30 pits per year up to the analyzed
limit to meet NPR and national policy. The No-Action Alternative in this SWEIS includes actions
associated with producing 30 pits per year at LANL. Facility modifications associated with this
decision are ongoing (see Chapter 3, Section 3.2.3).
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Final Environmental Impact Statement for the Dual-Axis Radiographic Hydrodynamic Test
Facility (DOE/EIS-0228) (DARHT EIS) (DOE 1995). DOE prepared the DARHT EIS to address
the need to improve its radiographic hydrodynamic testing capability in order to ensure continued
confidence in the safety and reliability of the U.S. nuclear weapons stockpile. Uncertainty in the
behavior of the aging weapons in the enduring stockpile increases with the passage of time. Results
of testing at the DARHT Facility assist in the assessment of the safety, performance, and reliability
of the weapons primaries. The DARHT EIS also evaluated a vessel cleanout facility for use in
connection with the DARHT testing activity. The operation of the DARHT Facility is included in
the No-Action Alternative in this SWEIS and a description of the facility and its operations is
included in Appendix D. The DARHT EIS presents the current and best available information
regarding potential environmental impacts of operating the DARHT Facility.

Final Environmental Impact Statement for the Chemistry and Metallurgy Research Building
Replacement Project at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-
0350) (CMRR EIS) (NNSA 2003a) and Final Supplemental Environmental Impact Statement
for the Chemistry and Metallurgy Research Building Replacement Project at Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EIS-0350-S1) (CMRR SEIS) (NNSA
2011b). The CMRR EIS examined the potential consolidation and relocation of the mission-critical
CMR capabilities from a degraded building to a new modern building or buildings. The selected
alternative, Modified CMRR-NF Alternative, included constructing and operating a new CMRR-
NF at TA-55 with design and construction modifications to address seismic safety, nuclear-safety-
basis requirements, infrastructure enhancements, and sustainable design principles. This would
have entailed replacement of the existing CMR Building and relocating certain CMR capabilities
from the aging building to the new facility. The CMRR EIS also included an evaluation of potential
impacts associated with disposition of the existing CMR Building. In 2004, NNSA issued a ROD
(69 FR 6967, February 12, 2004), based on the CMRR EIS, to construct a two-building
replacement facility in TA-55, with one building providing administrative space and support
functions and the other building providing secure laboratory space for nuclear research and
analytical support activities (a nuclear facility). The first building, the Radiological
Laboratory/Utility/Office Building (RLUOB), has been completed. Enhanced safety requirements
and updated seismic information caused NNSA to re-evaluate the design concept of the second
building, the CMRR-NF. The Final Supplemental Environmental Impact Statement for the
Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National
Laboratory, Los Alamos, New Mexico (CMRR SEIS) evaluated the construction and operation of
a modified CMRR-NF design concept (NNSA 2011b). On February 13,2012, NNSA deferred the
construction of the CMRR-NF for at least 5 years. In August 2014, NNSA cancelled construction
of the CMRR-NF. The CMRR SEIS did not change decisions related to disposition of the existing
CMR Building. The CMRR EIS presents the current and best available information related to the
disposition of the existing CMR Building.

Final Environmental Impact Statement for the Conveyance and Transfer of Certain Land
Tracts Administered by the U.S. Department of Energy and Located at Los Alamos National
Laboratory, Los Alamos and Santa Fe Counties, New Mexico (CT EIS) (DOE/EIS-0293) (DOE
1999b). DOE prepared this EIS to analyze the environmental impacts of the future use of each of
10 tracts of land (approximately 4,800 acres) administered by DOE at LANL that were proposed
for transfer to the Department of the Interior in trust for the Pueblo of San Ildefonso or conveyance
to the County of Los Alamos in accordance with the provisions of Public Law 105-119. NNSA
published the first ROD in the Federal Register on March 20, 2000 (65 FR 14952) to announce its
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decisions related to 10 tracts of land associated with the Laboratory. Since issuance of the 2008
LANL SWEIS, NNSA published an amended ROD in the Federal Register on January 23, 2012
(77 FR 3257) to announce its modified decisions on conveyance and transfer of certain land tracts
at LANL based upon the conditions to transfer properties, as follows:

e NNSA decided to convey the remaining portions of the Airport Tract, about 55 acres, to
Los Alamos County. With this decision, no acreage of the Airport Tract remains to be
conveyed.

e NNSA decided to convey the remaining portions of the TA-21 Tract, totaling about 245
acres. This conveyance will occur on a partial-tract-by-partial-tract basis upon completion
of environmental remediation activities. With this decision, the majority of the TA-21 Tract
acreage will be conveyed.

Other transfers and conveyances that have occurred associated with Public Law 105-119 are
identified in Chapter 4, Section 4.2.1.5. As identified in Chapter 3, Section 3.2.3, this SWEIS
evaluates the potential impacts of conveyance of the remaining approximately 1,280 acres under
the No-Action Alternative. The CT EIS presents the current and best available information for the
potential impacts regarding continued transfer and conveyance of identified land tracts.

A.1.4.3 Waste-Related Environmental Impact Statements

Waste Isolation Pilot Plant Final Environmental Impact Statement (1980 WIPP EIS;
DOE/EIS-0026) (DOE 1980) analyzed the environmental impacts of initial construction and
operation of the WIPP facility. The ROD (DOE 1981) documented DOE’s decision to proceed
with the phased construction and operation of the WIPP facility. The WIPP facility receives
defense-related TRU waste for permanent disposal. The 1980 WIPP EIS is relevant for background
information and was supplemented in 1990.

Supplemental Environmental Impact Statement for the Waste Isolation Pilot Plant (WIPP
SEIS-I; DOE/EIS-0026-S) (DOE 1990a) evaluated the environmental impacts associated with
new information and changes since the issuance of the 1980 WIPP EIS and 1981 ROD. WIPP
SEIS-I included an analysis of changes in the TRU waste inventory, consideration of the hazardous
chemical constituents in the TRU waste, modification and refinement of the system for the
transportation of TRU waste to the WIPP facility, modification of the Test Phase, and changes in
the understanding of the hydrogeological characteristics of the WIPP site. The ROD for WIPP
SEIS-I (DOE 1990b) documented DOE’s decision to continue the phased development of the
WIPP facility by instituting an experimental program to further examine WIPP’s suitability as a
TRU waste repository. The 1990 WIPP SEIS-1 is relevant for background information and was
supplemented in 1997.

Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact
Statement (WIPP SEIS-II; DOE/EIS-0026-S2) (DOE 1997a) analyzed the potential
environmental impacts associated with disposing of TRU waste at the WIPP facility and
polychlorinated biphenyl (PCB)-commingled TRU waste in the DOE inventory at the time. DOE’s
proposed action was to open the WIPP facility and dispose of up to 175,564 cubic meters of TRU
waste generated from defense activities. The ROD (DOE 1998) documented DOE’s decision to
authorize the disposal of up to 175,564 cubic meters of TRU waste (except PCB-commingled TRU
waste) at the WIPP facility. The WIPP SEIS and its 12 SAs are relevant for the current and best
available information of potential impacts related to disposal of TRU waste. The SAs are available

DOE/EIS-0552 A-16 March 2026



Final LANL SWEIS Appendix A — Supplemental Supporting Information

Plutonium Pit Production Programmatic Environmental Impact Statement (DOE/EIS-0573)
(Pit Production PEIS). On May 9, 2025, NNSA published a Notice of Intent to prepare the Pit
Production PEIS (90 FR 19706) and announced a PEIS scoping period that ended on July 14, 2025.
The PEIS will evaluate the programmatic environmental impacts of producing pits at the
Congressionally mandated rate needed to meet Federal requirements (and potentially other
reasonable rates) using various single site and multi-site alternatives; associated activities at other
NNSA sites; and associated waste management and transportation activities. In the PEIS, NNSA
intends to analyze: (1) site alternatives; and (2) capacity alternatives for the near term (producing
pits at the current Congressionally mandated rate) and the long term (to account for potential
changes in national security requirements for pits). With regard to site alternatives, NNSA initially
considers LANL and SRS to be reasonable alternatives because of the available facilities and
infrastructure at those sites that could be used to produce pits to meet the mandated schedule and
capacity requirements. NNSA will evaluate other potential site alternatives in the PEIS if they are
determined to be reasonable.

A.1.4.2 Site-Specific Environmental Impact Statements

Continued Operation of Los Alamos Scientific Laboratory, Los Alamos, New Mexico
(DOE/EIS-0018) (DOE 1979). The first Laboratory SWEIS described the ongoing site activities
and discussed the actual and potential impacts, providing background and analysis including on
overall cumulative impacts of the various missions and activities at the site. The SWEIS described
the expansion of Laboratory and its nuclear programs in the post-World War II era, to include
research programs in fission reactors, space technology, controlled thermonuclear reactions, and
medical and biological applications. The Laboratory’s diverse nonnuclear research areas included
geothermal and solar energy resources and the use of superconductor technology for energy
storage and transmission. The four major research areas covered national security, energy,
biomedical and environmental, and physical research. This SWEIS is relevant for background
information and was updated by issuance of the 1999 LANL SWEIS.

Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) (1999 LANL SWEIS) (DOE
1999a). The 1999 LANL SWEIS assessed four alternatives for the continued operation of the
Laboratory: (1) No-Action, (2) Expanded Operations, (3) Reduced Operations, and (4) Greener.
As analyzed in the 1999 SWEIS, the Expanded Operations Alternative was identified as the
preferred alternative and would expand operations at the Laboratory, as the need arises, to increase
the level of existing operations to the highest reasonably foreseeable levels, and to fully implement
the mission elements assigned to the Laboratory. The preferred alternative presented in the Final
1999 LANL SWEIS included implementation of pit manufacturing at a level of 20 pits per year.
This alternative also included the expansion of the low-level radioactive waste (LLW) disposal
site at TA-54 and continued maintenance of existing and expanded capabilities, continued
support/infrastructure activities, and implementation of several facility construction or
modification projects at TA—53 (the long-pulse spallation source, the 5-megawatt target/blanket
experimental area, the Dynamic Experiment Laboratory, and the Exotic Isotope Production
Facility). A 1999 SWEIS ROD published in the Federal Register on September 20, 1999 (64 FR
50797), documents NNSA’s decisions, which form the basis of the No-Action Alternative for the
2008 LANL SWEIS (see below).

Regarding pit production, the 1999 ROD announced that DOE would establish a pit production
capability at LANL with a capacity of nominally 20 pits per year. The ROD also documented
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Final Environmental Assessment for Chromium Plume Control Interim Measure and Plume-
Center Characterization, Los Alamos National Laboratory, Los Alamos, New Mexico
(DOE/EA-2005) (DOE 2015). The Chromium Plume Interim Measure EA analyzed an interim
measure to control a hexavalent chromium plume that exceeded the New Mexico groundwater
standard of 50 parts per billion in TA-5. The EA presents a detailed evaluation of potential
environmental impacts of the plume control interim measures and plume-center characterization.
The EA does not include analysis of the final remedy. DOE issued a mitigated FONSI in 2015. As
of the year 2020, the proposed interim measure activities have been implemented along the
southern portion of the plume, and the results have been positive. The actions have resulted in a
new 50-parts per billion plume edge approximately 350 feet upgradient from where it was at the
start of the project. DOE-EM has prepared an additional EA (see below) to address a final remedy
for the hexavalent chromium plume.

Final Chromium Interim Measure and Final Remedy Environmental Assessment, Los Alamos
National Laboratory, Los Alamos, New Mexico (DOE/EA-2216) (DOE 2024). The Chromium
Plume Final Remedy EA evaluated a proposal for interim measures and a final remedy for the
hexavalent chromium contamination in Sandia and Mortandad canyons. Under that proposed
action, the EM Field Office at Los Alamos would use adaptive site management to select and
implement options to remediate the hexavalent chromium contamination.

Final Environmental Assessment of Proposed Changes for Analytical Chemistry and Materials
Characterization at the Radiological Laboratory/Utility/Office Building, Los Alamos National
Laboratory, Los Alamos, New Mexico (DOE/EA-2052) (RLUOB EA) (NNSA 2018b). The
NNSA proposed using the existing RLUOB to provide enduring analytical chemistry and materials
characterization capabilities at the Laboratory to support plutonium operations. NNSA prepared
the Final RLUOB EA to recategorize RLUOB from a radiological facility to a Hazard Category
(HC)-3 nuclear facility, with an increased material-at-risk limit of 400 grams plutonium-equivalent
(15 percent of the 2,610 grams of plutonium-equivalent allowed in a HC-3 nuclear facility). NNSA
issued a FONSI for the EA (NNSA 2018c).

Final Environmental Assessment for the Proposed Construction and Operation of a Solar
Photovoltaic Array at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-
2101) (Solar Array EA) (NNSA 2019b). The NNSA prepared the Solar Array EA to evaluate the
proposed construction and operation of a 10-megawatt, ground-mounted solar photovoltaic (PV)
system and associated power transmission line within an existing power transmission line corridor.
The proposed PV location (within TA-18 and TA-8) is on approximately 55-plus acres, of which
approximately 50 acres are within a previously disturbed area that was used as a borrow pit at the
Laboratory. The associated FONSI determined that there would be no significant impacts from
proceeding with the proposal (NNSA 2019c). The actions associated with the Solar Array EA have
not yet been completed. The No-Action Alternative in this SWEIS includes actions associated with
the proposed PV project (see Chapter 3, Section 3.2).

Final Supplemental Environmental Assessment for the Wildfire Hazard Reduction and Forest
Health Improvement Program at Los Alamos National Laboratory (DOE/EA-1329-S1) (NNSA
2019d). Wildland fires threaten the Laboratory’s operations and primary mission to promote and
protect national security through the design, qualification, certification, and assessment of nuclear
weapons. Strategies for addressing this threat were previously analyzed in the 2000 Environmental
Assessment for the Wildfire Hazard Reduction and Forest Health Improvement Program at Los
Alamos National Laboratory, Los Alamos, New Mexico (NNSA 2000). As of its preparation in
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2019, conditions had changed at LANL since the 2000 EA was issued, including longer fire
seasons, changes in vegetation, and global climate change. To address the changing conditions,
LANL proposed new strategies in its 2019 Wildland Fire Mitigation and Forest Health Plan
(LANL 2019a). The 2019 Supplemental EA analyzed potential impacts of implementing the
Wildland Fire Mitigation and Forest Health Plan with the objective of reducing wildland fire risk
while also promoting healthy forests. In the proposal, wildland fire risk reduction and forest health
objectives would be accomplished through treatments for forest thinning, life safety actions, open
space forest health, and the implementation of new treatment practices. In the associated FONSI,
NNSA determined that there would be no significant impacts from proceeding with the proposal,
along with implementation of the 2019 Wildland Fire Mitigation and Forest Health Plan that
included standards for new unpaved roads, fire road stormwater plan, cultural site monitoring and
treatment near fire roads, annual operating plan, pesticide discharge management plan update,
invasive species best management practices (BMPs), and fuels management and mastication
research. The mitigation actions are ongoing and considered part of normal operations under the
No-Action Alternative in this SWEIS (see Chapter 3, Section 3.2, and Chapter 5, Section 5.16).

Final Environmental Assessment: Construction and Operation of a Second Fiber Optic Line to
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-2122) (Second Fiber
Optic Line EA) (NNSA 2020c). NNSA prepared this EA to analyze the proposal to construct and
operate a fiber optic line and associated routing that would provide redundant voice, data, and
Internet services. The proposed second fiber optic line would provide the same level of service to
LANL and Los Alamos County. The entire project would require the installation of approximately
18.9 miles of new fiber optic line and supporting infrastructure on lands owned and managed by
the U.S. Bureau of Land Management (BLM); DOE; U.S. Forest Service (USFS); Santa Fe
County; and Los Alamos County White Rock community. In the associated FONSI, NNSA
determined that with implementation of project-identified mitigations, which are an integral part
of the proposal, there would be no significant impacts (NNSA 2020d). Mitigations include a traffic
safety plan that ensures public transportation safety and minimization of traffic disruption;
restricting construction vehicles to approved areas and roadway rights-of-way: erosion and
sedimentation control; site restoration; wildlife protection measures; design, to the extent
practicable, of the four fiber optic cable monopole structures for the White Rock Canyon crossing
to match the line, color, texture, and pattern of the existing landscape; avoidance of cultural
resources; compliance with Federal Aviation Administration regulations and recommendations;
and good-housekeeping requirements. The actions associated with the Second Fiber Optic Line
EA have not yet been completed and are included as part of the No-Action Alternative of this
SWEIS (see Chapter 3, Section 3.2).

Los Alamos National Laboratory Electric Power Capacity Upgrade Project Final
Environmental Assessment (DOE/EA-2199) (NNSA 2024b). NNSA prepared this EA to evaluate
a proposal to provide DOE/NNSA with a reliable and redundant electrical power supply to meet
existing mission requirements. The project would construct an approximately 14-mile-long, three-
phase, overhead 115-kV electric power transmission line that would originate at the Norton
Substation and cross approximately 2.5 miles of land administered by the BLM, then cross
approximately 8.6 miles of land administered by the Santa Fe National Forest (SFNF), and
ultimately span White Rock Canyon onto DOE/NNSA-managed lands at LANL for approximately
3 miles. DOE/NNSA is seeking a special use permit from the U.S. Department of Agriculture
Forest Service and a right-of-way (ROW) grant from the BLM for the construction and continued
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operation of the electrical line across their respective lands. DOE/NNSA prepared this EA in
coordination with the SFNF as a cooperating agency and the BLM as a participating agency.

A.1.4.5 Other Documents

Fiscal Year 2024 Stockpile Stewardship and Management Plan — Report to Congress (NNSA
2023a) describes NNSA’s plans to ensure the safety, reliability, and performance of the U.S.
nuclear weapons stockpile mission to carry out national security responsibilities by maintaining a
safe, secure, and effective nuclear deterrent; preventing, countering, and responding to the threats
of nuclear proliferation and terrorism worldwide; and providing naval nuclear propulsion.

Nuclear Posture Review (DoD 2022) assesses previous nuclear policies and requirements and
focuses on identifying the nuclear policies, strategy, and corresponding capabilities needed to
protect the nation in the deteriorating threat environment that confronts the United States, its allies,
and partners. The 2022 NPR provides guidance for the nuclear force posture and policy
requirements needed now and in the future.

A.2 LANL Missions, Programs, and Facilities — Supplemental Information

This section was included in Chapter 2 of the Draft SWEIS and describes the programs, activities,
capabilities, and major facilities at the Laboratory that support NNSA, DOE, and other federal and
non-federal missions. While the continued operation of the Laboratory is critical to NNSA’s
Stockpile Stewardship, Modernization, and Sustainment Programs; the prevention of the spread
and use of nuclear weapons worldwide; and to many other areas that impact national security and
global stability, as a Federally Funded Research and Development Center (FFRDC), the
Laboratory also supports other important missions, such as energy security and long-term energy
needs; transportation R&D; homeland infrastructure security and resiliency; and advanced science
and technology. Much of the same infrastructure used to support national security supports these
other missions. A more detailed discussion of the missions and the work conducted by the
Laboratory is provided in this section. Definitions of the terminology used in this SWEIS (e.g.,
mission, program, capability, and project) are included in the Glossary (Appendix O).

A.2.1 Overarching DOE and NNSA Missions
A.2.1.1 NNSA Missions

To accomplish the NNSA mission priorities discussed in Chapter 1, NNSA uses world-class
science, technology, and engineering; employs an adaptive workforce; manages a resilient
infrastructure; and conducts operations in an integrated NSE (NNSA 2022a). As shown in Figure
A.2.1-1, the NSE consists of laboratories, production facilities, and sites. NNSA owns and is
responsible for contractor oversight for the NSE portfolio, including LANL. The Laboratory is an
integral part of the NSE.

As one of only three nuclear weapons laboratories in the U.S., LANL contributes significantly to
the core intellectual, scientific, and technical competencies of the U.S. related to nuclear weapons.
These competencies embody over 80 years of weapons and related knowledge and experience.

DOE/EIS-0552 A-20 March 2026



28S0-S13/40d

(44

920 Y21

u Lawrence Livermore
= National Laboratory

 Sandia
EB National
- Laboratories

MEVADS HATIOHAL

NNSS ol "
SECURITY SITE | Amarillo, TX
e, NV = W
\
% Los Alamos

N

Source: NNSA (2022a)

' ¥y j' @ San_dia
INSYRE=

Naval Reactor Facility
Idaho Falls, ID

Bettis Atomic Power Lab
Pittsburgh, PA

Gerfantown MDD~

IS \Wdshingtdn, DC TS

-\

»

PaImex

Figure A.2.1-1 NNSA’s Nuclear Security Enterprise

Knolls Atomic Power Lab
Schenectady, NY

¥ 4 _.JI‘F

1‘* » Kesselring Site
= @ West Milton, NY

NS

\ . SRS

S SAVANNAH RIVER SITE

. Naval Nuclear Laboratory Enterprise

STAMS INVT [vul]

uoyvuiofuy Sunioddng pyuowajddng — p xipuaddy



Final LANL SWEIS Appendix A — Supplemental Supporting Information

In support of NNSA mission priorities, the Laboratory maintains specific core competencies in
activities associated with research, development, design, and surveillance of nuclear weapons;
supports the assessment and certification of their safety, reliability, and performance; produces
plutonium pits for the stockpile; supports efforts to promote international nuclear safety and
nonproliferation; and works to reduce global danger from weapons of mass destruction. The
continued operation of the Laboratory is integral to NNSA’s ability to meet its missions.

A.2.1.2 DOE Missions

Although LANL is an NNSA-sponsored national laboratory, it provides significant support to
other DOE elements beyond NNSA to help achieve the DOE mission. The mission of DOE is to
ensure America’s security and prosperity by addressing its energy, environmental, and nuclear
challenges through transformative science and technology solutions, as follows (DOE 2022a):

e Nuclear Safety and Security — Enhance nuclear security through defense,
nonproliferation, and environmental efforts;

e Science and Innovation — Maintain a vibrant U.S. effort in science and engineering as a
cornerstone of the nation’s economic prosperity with clear leadership in strategic areas;

e Energy — Catalyze and support the timely and efficient transformation of the nation’s
energy system and secure U.S. leadership in energy technologies; and

e Management and Operational Excellence — Establish an operational and adaptable
framework that combines the best wisdom of all DOE stakeholders to maximize mission
success.

DOE’s three undersecretaries—the Undersecretary for Nuclear Security, the Undersecretary for
Science and Innovation, and the Undersecretary for Infrastructure—manage most of the core
functions that carry out the DOE mission with significant cross-cutting work spanning across the
enterprise. DOE’s Assistant Secretary for Environmental Management and Assistant Secretary for
Legacy Management are also charged with crucial missions. The Laboratory supports the DOE
Office of Science, DOE Office of Legacy Management (DOE-LM), DOE Office of Intelligence
and Counterintelligence (DOE-IN), and other DOE office missions. The NNSA Los Alamos Field
Office (NA-LA) oversees LANL and engages on behalf of NNSA with other field offices and
stakeholders, including leaders and members of surrounding communities, cities, local and tribal
governments, and business and non-governmental organizations.

The Laboratory supports significant work for the DOE Office of Science and other DOE offices.
The mission of DOE’s Office of Science is to deliver scientific discoveries and major scientific
tools to transform the nation’s understanding of nature and advance the energy, economic, and
national security of the U.S. Through the DOE Office of Science, the Laboratory conducts long-
term, national-security-inspired, fundamental science. DOE-IN funds work at the Laboratory
related to global security. The DOE-LM mission includes DOE support for the Manhattan Project
National Historical Park (MAPR), which is, in part, located at the Laboratory.

The Laboratory conducts R&D on behalf of the U.S. Government for public and private
partnerships as an FFRDC. This includes work facilitated through partnerships with industry,
academia, and research institutions through cooperative R&D agreements (CRADAs). Results
from CRADA relationships are designed to accelerate the CRADA partner’s ability to impact
industry. LANL also uses Strategic Partnership Projects with other entities to bring the
Laboratory’s technologies, processes, scientific capabilities, and special technical expertise to
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solve problems for large and small businesses, local and state governments, universities, and non-
profit organizations.

The LANL site is also host to DOE-EM mission activities. DOE-EM was established in 1989 with
the mission to complete the safe cleanup of the environmental legacy resulting from decades of
nuclear weapons development and government-sponsored nuclear energy research at nuclear
weapons manufacturing and testing sites across the U.S. On March 22, 2015, DOE established a
separate federal field office (referred to as EM-LA), with the mission to safely, efficiently, and
with full transparency complete the cleanup of legacy contamination and waste resulting from
nuclear weapons development and government-sponsored nuclear research at LANL (DOE
2022b). Currently, EM-LA achieves its mission through a contract known as the LANL Legacy
Cleanup Contract.

As discussed in Chapter 1, the principal regulatory driver for legacy environmental cleanup at
LANL is the 2016 Consent Order (as modified), while legacy waste management and disposition
is conducted in accordance with DOE Orders and other federal requirements. This SWEIS
considers legacy cleanup activities at LANL at a site-wide level. Sections A.2.2.5 and 4.14 (in
Volume 1) provide additional details on the DOE-EM legacy cleanup program at LANL.

A.2.2 Overview of Laboratory Programs and Capabilities

The Laboratory is a large and complex site. From an operational perspective, the Laboratory
defines its work through the strategic objectives identified in the Laboratory Agenda (LANL
2024b), which include:

1. Nuclear deterrence — Lead the nation in evaluating, developing, and ensuring
effectiveness of the country’s nuclear deterrent, including the design, production, and
certification of current and future nuclear weapons.

2. Threat reduction — Anticipate persistent and emerging threats to global security; develop
and deploy revolutionary tools to detect, deter, and respond proactively.

3. Technical leadership — Deliver scientific discoveries and technical breakthroughs to
advance relevant research frontiers and anticipate emerging national security risks.

4. Trustworthy operations — Consistently demonstrate and be recognized by diverse
stakeholders for trusted and trustworthy operations.

The Laboratory Management and Operating (M&OQO) contractor uses an organization that is
separated into various directorates to support these objectives. To effectively describe and analyze
the key activities at the LANL site (including activities managed by other DOE offices that are not
part of the Laboratory contractor organization), NNSA has organized this SWEIS to present the
activities associated with continued and future operations at LANL by the following programs and
capabilities:

e Stockpile Stewardship and Weapons (Section A.2.2.1)
Global Security (Section A.2.2.2)
Science, Technology, and Engineering (Section A.2.2.3)
Mission-Enabling Operations (Section A.2.2.4)
DOE Environmental Management/Legacy Waste (Section A.2.2.5)

Descriptions of these programs and capabilities are presented below and include examples of
specific infrastructure for each program.
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Many capabilities and facilities at the Laboratory support multiple missions and programs. For
example, high-performance computing (HPC) primarily supports stockpile stewardship and
weapons by modeling the performance of weapon systems and components and physical processes
critical to nuclear operation; however, HPC also supports global security by modeling chemical,
biological, radiological, nuclear, and/or explosive events; and supports science, technology, and
engineering through modeling of phenomena, such as fluctuating weather patterns and the
COVID-19 pandemic. Similarly, accelerator science and materials and physical sciences
capabilities support stockpile stewardship and weapons, global security, and science, technology,
and engineering. For purposes of this SWEIS, the LANL programs and facilities are generally
discussed under the primary NNSA mission area supported; in some cases, they are discussed in
multiple mission areas. The Laboratory’s Mission-Enabling Operations support multiple missions
and programs across the site.

As discussed in Chapter 1, LANL consists of 50 designated technical areas, with approximately
8.5 million square feet of facilities. Table A.2.2-1 identifies the major operating facilities at LANL.
Select Laboratory facilities are pictured on Figure A.2.2-1 with a map that provides locations of
the facilities. Appendix E provides a more detailed description of the LANL facilities and
operations.

A.2.2.1 Stockpile Stewardship/Weapons Program

The Stockpile Stewardship and Weapons Program at LANL is focused on ensuring that the nation’s
nuclear deterrent remains safe, secure, and reliable. The Laboratory accomplishes this through
implementation of, and support for, the NNSA Stockpile Stewardship mission. This mission is an
ongoing national effort to develop and apply a science-based fundamental understanding of nuclear
weapons performance, from creating enhanced warhead surveillance tools that detect the onset of
problems, to advancing manufacturing capabilities that produce critical components. The Laboratory
also partners with Combatant Commands and the Joint Staff, the Office of the Secretary of Defense,
DoD agencies, and service components through the Nuclear Weapons Council to ensure that
integrated NNSA and DoD priorities are met. Major capabilities supporting the Stockpile
Stewardship and Weapons Program include:

e Weapons Design, Surveillance, and Certification (Section A.2.2.1.1);
e Weapons Engineering (Section A.2.2.1.2); and
e Weapons Component Production (Section A.2.2.1.3).

Section A.2.2.1.4 identifies the infrastructure and major facilities at LANL that support the
Stockpile Stewardship and Weapons Program and Section 2.2.1.5 provides discusses changes that
have occurred at LANL since 2008 for the Stockpile Stewardship and Weapons Program.
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Table A.2.2-1 Overview of Major Operating Facilities at the Laboratory

Primar . q -
Facility® Facility Location (g;:ls':itz) Mission}; Ratén;::;gilgz;tl;‘:l:;hty
Program

Chemistry and Metallurgy Research TA-3 563,601 ST&E HC-2
Sigma Complex TA-3 186,500 SS/W Radiological Facility
Materials Science Laboratory TA-3 70,000 SS/wW Radiological Facility
Machine Shops TA-3 181,500 SS/wW Radiological Facility
Strategic Computing Complex (Nicholas C. Metropolis Center) TA-3 300,000 SS/W No
Dual Axis Radiographic Hydrodynamic Test TA-15 54,000 SS/W Accelerator Facility®
High Explosives Processing Facilities Multiple TAs 534,000 SS/W Radiological Facilities
High Explosives Testing Facilities Multiple TAs 301,500 SS/W Radiological Facilities
Weapons Engineering Tritium Facility TA-16 9,400 SS/W HC-2
Target Fabrication Facility TA-35 84,900 SS/W Radiological Facility
Radiochemistry and Hot Cell Facility TA-48 105,000 SS/wW Radiological Facility
Los Alamos Neutron Science Center TA-53 338,803 SS/wW Accelerator Facility
Plutonium Facility Building 4 TA-55 236,192 SS/W HC-2
Radiological Laboratory Utility Office Building TA-55 203,686 SS/W HC-3
Bioscience Facilities TA_4§[’I£‘:‘; ;I?;f_’ SFI;ASS’ 168,000 GS Radiological Facilities
Radioactive Waste Management Facilities
Radioactive Liquid Waste Treatment Facility TA-50 42,285 M-E Operations HC-3
Waste Characterization Reduction and Repackaging Facility TA-50 3,749 M-E Operations HC-3
Radioactive Assay Nondestructive Testing TA-54 7,564 M-E Operations HC-2
Transuranic Waste Facility TA-63 79,239 M-E Operations HC-2
Material Disposal Area G (DOE) TA-54 61 acres Legacy Cleanup HC-2
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A.2.2.1.1 Weapons Design, Surveillance, and Certification

For more than three decades, the science-based
Stockpile Stewardship Program has allowed
NNSA and DoD to certify the safety, reliability,
and performance of the U.S. nuclear weapons
stockpile to the President without the use of

Refurbishment Types

LEPs — Life extension activities addressing
aging and performance issues within the
stockpile because of use beyond the originally

: . designed LEPs, Mods, and Alts
underground nuclear explosive testing (NNSA

2023a). LANL performs R&D, design,
maintenance, and testing in support of the nuclear
weapons stockpile. The Laboratory designs the
nuclear explosive package for new Modernization
programs, or refurbish the warhead for LEPs,
modification programs (Mods), and alteration
programs (Alts), then certify the warhead for entry
into the stockpile. For example, the Laboratory
recently completed work associated with the
design and certification of components to extend
the life of the B61 warhead.

The purpose of the B61-12 LEP was to refurbish, reuse, or replace all of the bomb’s nuclear and
nonnuclear components to extend the service life of the B61 by at least 20 years and to improve the
bomb’s safety, effectiveness, and security. The design maximized component reuse whenever
possible and omits higher-risk technologies while reducing costs and schedule risks (NNSA
2022b).

Through routine surveillance of the systems and annual stockpile assessment, weapons issues that
could lead to future performance degradation, such as aging effects, are discovered and addressed.
Depending on the nature of these changes, parts may need to be replaced or refurbished to meet
safety, reliability, and performance requirements. In this way, LEPs, Mods, and Alts extend the
weapons’ lifetimes and are carried out without conducting underground nuclear explosive tests. The
Laboratory’s design, surveillance, and certification capability includes site activities that enable the
conceptualization and sustainment of the nuclear stockpile, including data for qualifying weapons
design, confirming system performance requirements, and surveilling and certifying the stockpile.
The capability also includes assets for conducting experiments related to weapons materials and
properties. Surveillance activities are related to diagnostics and measurement of the current state of
the stockpile and stockpile aging. Advanced surveillance techniques were instituted to help maintain
existing stockpile weapons components for as long as possible without the need for nuclear testing.
Surveillance has three primary goals: (1) detect stockpile defects, (2) assess and document stockpile
conditions, and (3) uncover precursors of aging early enough to implement corrective action. These
surveillance activities are conducted at various LANL facilities.

Mods — Any alternation of a permanent nature
made after production to an end item,
component, or assemblage of material that
results in a change to the miliary characteristics
that affects weapon employment, fuzing,
ballistics, or logistics

Alts — Any change or changes that typically
affect the assembly, testing, maintenance, or
storage of weapons. An Alt may address
identified defects and component obsolescence
but does not change its operational capabilities.

Source: DoD (2020)

The weapons design, surveillance, and certification capability utilizes assets for environmental
tests, high-energy density physics, radiography, radiation effects, subcritical experiments, material
tests, and flight tests. Specific types of experiments and testing related to the weapons design,
surveillance, and certification capabilities are discussed below.

DOE/EIS-0552 A-27 March 2026



Final LANL SWEIS Appendix A — Supplemental Supporting Information

Dynamic Experiments

A dynamic experiment is an experiment that provides information regarding basic physics of
materials or characterizes physical changes or motion of materials under influence of HE
detonations. Dynamic experiments are designed to improve knowledge of material properties,
including equation of state (an equation that expresses the relationship between temperature,
pressure, and volume of a substance) and strength, over broad ranges of relevant pressures,
temperatures, and time scales, and may involve special nuclear material (SNM) (such as plutonium
and uranium) or other weapons-relevant materials. None of these experiments reaches nuclear
criticality or involves a self-sustaining nuclear reaction. These experiments provide data for
validating models within multi-physics design codes and predicting nuclear weapon performance.
Most dynamic experiments not involving SNM are executed at TA-15 and TA-36; some are
conducted at TA-39 and TA-40. The Laboratory may perform future dynamic experiments in
containment vessels using plutonium or uranium in containment vessels at the Dual Axis
Radiographic Hydrodynamic Test (DARHT) or other LANL facilities. Dynamic experimentation at
DARHT was evaluated in the DARHT EIS (DOE 1995).

Subcritical experiments, which are a subclass of dynamic experiments, are performed using SNM
(for example, plutonium) in a manner that prevents the material from achieving a nuclear explosion.
Subcritical experiments are designed to improve knowledge of the dynamic properties of new or
aged nuclear weapons parts and materials and to assess the effects of new manufacturing techniques
on weapon performance. Subcritical experiments can vary any or all factors that influence criticality.
Because there is no nuclear explosion, subcritical experiments are consistent with the U.S. nuclear
testing moratorium. LANL conducts most subcritical experiments at the Nevada National Security
Sites (NNSS); however, as discussed earlier, facilities at DARHT provide a redundant capability
for future subcritical experiments.

Hvdrodvnamic Testing

Hydrodynamic experiments, also a subclass of dynamic experiments, are HE-driven experiments
to assess the performance, response, and safety of nuclear weapons or subcomponents. They are
typically coupled with HPC modeling and simulation to certify, without underground nuclear
testing, the safety, reliability, and performance of the nuclear physics package of weapons. Such
experiments may also be used to assess threat-relevant adversarial designs and defeat techniques.
During a nuclear weapon function test, the behavior of solid materials is similar to liquids, hence
the term “hydrodynamic.” These experiments do not use SNM but are conducted using test assemblies
that are representative of nuclear weapons. Surrogate materials such as depleted uranium, tungsten,
lead, and gold replace actual weapons materials in the test assemblies to ensure there is no potential
for a nuclear explosion. Most hydrodynamic tests are conducted in TA-15 at the DARHT Facility
(Figure A.2.2-2) as the primary location, with other tests conducted at TA-36. Component level or
scaled hydrodynamic testing may also be conducted at TA-14 and TA-39.
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Figure A.2.2-2 DARHT Facility at TA-15

Material Testing

Material testing includes capabilities that support the study of how materials in a nuclear weapon
behave under conditions of temperature and pressure. When a refurbishment (or change) is proposed
to a weapon component or subassembly, testing is conducted to determine whether the design
changes will meet required specifications. Required test capabilities consist of material development,
characterization, and mechanical testing of polymers and metals produced through additive or
subtractive techniques, including radioactive materials. In addition, key environmental test
capabilities help scientists understand what happens when a weapon component or subassembly
design is subjected to thermal-mechanical environments. Environmental testing also includes the
capability to perform new HE formulation experiments in test cells. As discussed below, two of the
primary facilities used for material development and testing are the Sigma Complex and the
Materials Science Laboratory, both located in TA-3. These facilities provide materials development,
processing, and evaluation capabilities ranging from benchtop to industrial scales. Additionally,
LANL has a number of other smaller facilities that support materials testing including the Lujan
Center at TA-53 and at TAs-6, -9, -22, and -16. The Los Alamos Neutron Science Center (LANSCE)
particle accelerator at TA-53 is also used for neutron scattering measurements, material response,
and proton radiography supporting materials science and national security experiments.

The Sigma Complex supports a large, multidisciplinary technology base in materials fabrication
science. The Sigma facility is used mainly for materials synthesis and processing, characterization,
fabrication, joining, and coating of metallic and ceramic items. The Beryllium Technology Facility
(BTF), a building within the Sigma Complex fence area, is a nonnuclear moderate hazard facility
that is used to maintain and enhance the beryllium technology base that exists at LANL and to
fabricate beryllium powder components. Research conducted at the BTF involves the energy- and
weapons-related use of beryllium metal and beryllium oxide. As discussed in Chapter 3, Section
3.3 of this SWEIS, NNSA is proposing to construct the BTF replacement under the Modernized
Operations Alternative. The Materials Science Laboratory is composed of several buildings
containing 27 laboratories, 60 offices, 21 materials research areas, and various support areas. The
principal capabilities and activities conducted at the Sigma Complex and the Materials Science
Laboratory include:

e Materials processing to support formulation of a wide range of useful materials through
the development of materials fabrication and chemical processing technologies;

e Mechanical testing in laboratories where materials are subjected to a broad range of
mechanical loadings study their fundamental properties and characterize their performance;
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e Development of advanced materials for high-strength and high-temperature applications;

e Characterization of materials utilizing x-ray, optical metallography, spectroscopy, and
surface science chemistry to understand the properties and processing of these materials
and to apply that understanding to materials development;

e Materials fabrication capabilities to support weapons R&D and production activities at the
Laboratory; and

e Additive manufacturing across a range of technologies that include forming, joining,
binding, stamping, and printing three-dimensional parts.

Explosives Research and Testing

Explosives research and testing activities are conducted primarily to study properties of the
explosives themselves as opposed to explosive effects on other materials. Examples include tests to
determine the effects of aging on explosives, safety and reliability of explosives from a quality
assurance point of view, and development of new energetic materials. Explosives research and
testing activities are performed at various facilities throughout the campus as well as any of the HE
firing sites (see Section A.2.2.1.1 for more details regarding HE).

High-Explosives Pulsed-Power Experiments

HE pulsed-power experiments are conducted to develop and study new concepts of explosively
driven electromagnetic power systems. These experiments are conducted primarily at TA-39.

High-Performance Computing

HPC is used for large multi-physics computer simulations and code development, which are
conducted on some of the world’s most capable supercomputers. The capabilities and infrastructure
related to HPC include software, hardware, and facilities that provide sufficient power and cooling
for modeling the performance and science of weapon systems. These capability systems also support
critical national security mission areas for counterterrorism, climate modeling, and a variety of
scientific challenges. The most accurate simulations can reduce design iterations and reduce or
eliminate the need to conduct tests. Therefore, HPC has become essential for numerous scientific
and engineering research areas at LANL. For stockpile stewardship, research focuses on gaining
confidence that culminates in an annual assessment report. HPC operations are conducted and
anticipated to continue in the Strategic Computing Complex (SCC) (also referred to as the Nicholas
C. Metropolis Center) at TA-3 (Figure A.2.2-3).

e e s

Figure A.2.2-3 Strategic Computing Complex at TA-3
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Simulation and computing capabilities and infrastructure at LANL support activities for computer
modeling and the prediction of weapon performance and material properties not accessible through
experimentation. HPC simulations offer a computational surrogate for nuclear testing. Major
advances in hardware and software have made possible a clearer understanding of the issues involved
with nuclear weapon performance by accurately simulating much of the extraordinary complexities
of nuclear weapons systems. Full three-dimensional, high-fidelity simulations allow physicists to
observe phenomena nanosecond by nanosecond, with a level of spatial resolution and physics
realism previously unobtainable. The Laboratory anticipates installing new artificial intelligence
systems in support of national defense at the SCC. LANL’s most powerful computers are used
primarily for Stockpile Stewardship Program efforts. As discussed in Chapter 4, Section 3.4 of this
SWEIS, planning for future supercomputing infrastructure is underway as part of the Expanded
Operations Alternative. Proposed plans include a new HPC in TA-6 with supporting facilities
available to provide sufficient power and cooling needed to fulfill the Advanced Simulation and
Computing Program and Stockpile Stewardship Program requirements anticipated in 2030, and
possible new artificial intelligence program(s).

A.2.2.1.2 Weapons Engineering

Weapons engineering plays a key role in ensuring that the design of the nuclear explosives packages
meets DoD requirements specified by the weapon’s military characteristics. The confidence basis
for the annual weapon certification process is built on a foundation of historical tests, along with
the annual monitoring (i.e., surveillance) and design agency stockpile tests. This important test
data allows the Laboratory to assess and communicate to the Secretary of Energy, Secretary of
Defense, and the Nuclear Weapons Council the health of the stockpile.

Weapons engineering activities are key to the success of annual assessments, LEPs, Mods, Alts, and
the development of new designs. Weapons engineering activities include design, development,
systems integration, testing, production, and surveillance. Weapons engineering also includes
activities and infrastructure related to the weapons lifecycle, including concept exploration,
requirements satisfaction, design, and certification and qualification. Weapons engineering tests also
require advanced material deposition and joining capabilities, such as welding or brazing. These
joints are then applied to assemblies used in hydrodynamic and environmental tests to determine
how materials are affected by the welding process.

Weapons engineering activities at the Laboratory include R&D related to weapons materials and
components. Details related to weapons engineering activities are discussed below for the following
weapons materials and components: (1) HE, (2) tritium/gas transfer system, (3) plutonium, and (4)
uranium.

High Explosives

The Laboratory uses indoor and outdoor firing sites primarily for R&D, test operations, detonator
development and testing related to the Stockpile Stewardship Program. Building types include
preparation and assembly facilities, bunkers, analytical laboratories, testing facilities, HE storage
magazines, and associated office areas. Most of the firing sites are in remote locations within canyons
and specialize in experimental studies of the dynamic properties of materials under high-pressure
and high-temperature conditions. The firing sites, which occupy approximately 22 square miles of
land area, represent more than half of LANL’s approximately 40 square miles. Engineering tests are
primarily located at TA-11 and TA-16. These sites conduct experiments in controlled environments.
The firing sites also support counterterrorism and counterproliferation (as part of global security)
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with expertise in dynamic material interactions, HE performance, radiation-generating devices,
pulsed-power systems, radiography, state-of-the-art laser-based optical diagnostics, and advanced
analysis techniques. The firing sites support nonproliferation static and dynamic focused
experiments to develop detection methods, identify proliferation technology, and enable informed
decisions on proliferation issues. In addition, focused experiment subject matter experts provide
input and advice to intelligence analysts working in global security missions. More details regarding
the types of experiments and testing related to HE is presented below.

e Munitions Experiments — Munitions experiments study the influence of external stimuli,
for example, projectiles or other impacts on explosives. These studies include work on
conventional munitions for the DoD. Most of the munitions experiments are performed at
TA-36 and TA-39, but any of the firing sites could be used as required.

e Calibration, Development, and Maintenance Testing — This testing involves
experiments conducted primarily to prepare for more elaborate tests and includes tests to
develop, evaluate, and calibrate diagnostic instrumentation or other systems. Calibration,
development, and maintenance testing activities are concentrated at TA-15 and TA-36 but
could involve any of the HE testing sites. Activities within this capability also include
image processing capability maintenance.

e Other Explosives Testing — This capability includes activities such as advanced HE
development and work to improve weapons evaluation techniques, as well as analytical
benchtop testing and analysis.

Tritium/Gas Transfer System

Tritium activities at LANL support the Stockpile Stewardship Program as well as research on fusion
energy. Modern nuclear weapons are equipped with gas transfer systems that use hydrogen isotopes,
including tritium and deuterium. These systems and their components need ongoing maintenance,
testing, development, gas replacement, and modifications to maintain safety and reliability. The
principal capabilities and activities related to tritium/gas transfer systems at LANL include:

e High-pressure gas fills and processing operations for R&D;

e Function testing for highly specialized gas transfer systems used in nuclear weapons and
experimental equipment;

e Separation and purification of trittum from gaseous mixtures using diffusion and
membrane purification techniques;

e Tritium-handling capabilities to accommodate a wide variety of metallurgical and material
research activities;

e Gas analysis using spectrometry and other techniques such as beta scintillation counting to
measure the composition and quantities of gas samples;

e Calorimetry used for measuring the amount of tritium in a container; and

e Storage of tritium gas and tritium oxide.

Tritium operations are performed within TA-16 at the Weapons Engineering Tritium Facility
(WETF) (Building 16-205). The WETF is a single-level facility located in TA-16 that began
operations in 1989. The WETF is an HC-2 nuclear facility with approximately 7,890 square feet of
floor area. Primary operations at WETF include repackaging, recycling, mixing, and analyzing
tritium gas. These services include tritium gas purification, mixing tritium with other gases,
analyzing gaseous tritium, and repackaging tritium and other gases to high pressures. High-pressure
gas fills and processing operations for R&D and nuclear weapons systems are performed at the
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WETF. High-pressure gas containers (reservoirs) are filled with tritium or deuterium gas mixtures,
or both, to specified pressures in excess of 10,000 pounds per square inch.

Plutonium

The capability and infrastructure for this strategic defense material includes assets for R&D, waste,
and storage. R&D activities include stockpile surveillance, process development, certification, long-
term aging, fabrication of small test objects, material characterization testing, and recovery of
material from residues. Planning the future needs of the U.S. nuclear weapons stockpile and NSE
depends on plutonium R&D work by Laboratory scientists to maintain confidence in new
manufacturing methods, changes in metallurgy, and the long-term stability of the plutonium residing
inside weapons. Scientists and engineers who ensure the safety and reliability of the nation’s
stockpile have long been concerned that the damage accumulated over decades from plutonium self-
irradiation could eventually compromise weapon performance. Stockpile stewardship activities at
LANL include material characterization and analytical chemistry of components of U.S. stockpile
weapons to ensure that current weapons function as designed and plutonium aging studies to
determine when current weapons need to be remanufactured. The Laboratory also performs
certification activities for pit components to ensure that they meet design intent, testing, and
certification activities for LEP, Mod, and Alt nuclear material components.

Plutonium pit surveillance is an important activity at LANL. This activity provides for the
disassembly of plutonium pits for examination using destructive and nondestructive techniques.
The stockpile stewardship activities include pit surveillance to assess performance, reliability, and
safety of the nation’s nuclear stockpile. Pit surveillance data are used to identify defects that could
affect safety, security, performance, or reliability; identify aging-related changes and trends;
provide critical data for the annual reports and stockpile assessments; and inform options and
designs for weapon LEP, Mod, and Alt programs. NNSA determines the number of pits to be
destructively evaluated at LANL and the schedule for those evaluations. Most plutonium-related
operations at LANL are conducted at TA-55 in the Plutonium Facility building 4 (PF-4) and the
RLUOB.

Uranium

The capability and infrastructure for this strategic defense material includes assets for R&D, waste,
and storage across the Laboratory. The majority of R&D with enriched uranium is centered on
development of detectors for nonproliferation in support of the Nuclear Nonproliferation Treaty.
Depleted uranium is used in many R&D activities as it is not only a component in nuclear weapons
but can be used as a surrogate for enriched uranium. R&D activities include process development
and material characterization. The Laboratory has robust R&D capabilities for uranium, which
includes radiographic analysis, machining and inspection, metallographic analysis, microstructural
characterization, chemical sampling, and mechanical testing. Other capabilities include performance
of specialized heat treatments, chemical analysis, electron microscopy, and advanced microstructural
analyses.

A.2.2.1.3 Weapons Component Production

The Laboratory produces plutonium pits and detonators for the nuclear weapons stockpile, as well
as other components as part of its R&D mission.
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Plutonium Pit Production

Congress and the President have directed NNSA to produce plutonium pits at specific quantities and
within specific periods of time. To fulfill NNSA’s obligation to produce plutonium pits, NNSA has
decided that the Laboratory will produce a minimum of 30 pits per year, and implement surge efforts
to exceed 30 pits per year to meet NPR and national policy. The Laboratory’s pit production work
is conducted primarily in PF-4 at TA-55. This capability supports the manufacture of plutonium
pits and sub-components, the fabrication of samples for R&D activities, and potential future
plutonium pit reuse.' To achieve the required level of pit production, LANL continues to upgrade
existing plutonium facilities; is upgrading/constructing new support facilities, administrative
offices, and parking; and is hiring and training staff required for the mission (all of these activities
are included in the No- Action Alternative). Upgrades to PF-4 (Figure A.2.2-4) will consist of
internal modifications and the installation of additional process equipment. The Laboratory has
existing support facilities (e.g., warehouses, waste storage and staging, radiography capabilities,
and maintenance support offices) within and outside the Perimeter Intrusion, Detection, and
Assessment System (NNSA 2019a).

Figure A.2.2-4 PF-4 at TA-55

Operations in PF-4 at LANL began in 1978. Although PF-4 will reach its initial assumed 50-year
design life in 2028, there are no known life-limiting mechanisms or issues that would preclude PF-
4 from operating beyond its original design lifetime. As the ongoing and future upgrades to
modernize and extend the life of PF-4 are completed, PF-4 will continue to effectively conduct
mission-related operations safely and securely into the foreseeable future (NNSA 2019a). The
Defense Nuclear Facilities Safety Board (DNFSB) has been engaged with NNSA on seismic safety
of PF-4 since the Laboratory first identified elevated potential seismic hazards in 2009. In an
August 2023 letter, DNFSB acknowledged that the Laboratory completed a probabilistic risk
analysis and concluded that the seismic safety risk of PF-4 is acceptable. DOE/NNSA will update
the site-specific probabilistic seismic hazard analysis in 2025. DNFSB found that NNSA’s

! For further understanding of pit production, please see the article Pit Production Explained at
https://discover.lanl.gov/publications/national-security-science/202 1 -winter/pit-production-explained/.
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conclusion was technically defensible and that the accompanying peer review process was robust
(DNFSB 2023).

The RLUOB conducts actinide chemistry and material characterization that supports missions
performed in PF-4, including pit production. In February 2023, the RLUOB was approved to operate
as an HC-3 nuclear facility with an administrative limit of 400 grams of plutonium-equivalent
material. Laboratory space is outfitted with state-of-the-art analytical instruments, gloveboxes, open-
front boxes, and fume hoods.

Detonator Production

Detonators are small devices (Figure A.2.2-5) used for
detonating HE. In a nuclear weapon, the plutonium pit
is surrounded by HE. The detonation of the HE is what
causes the pit to implode (compress) and create nuclear
yield. To ensure this compression happens evenly
around the pit, multiple detonators must go off at exactly
the same time. Detonator production has been essential to
the Laboratory since its inception during World War II.
After World War II, the Atomic Energy Commission Figure A.2.2-5 Typical Detonator
moved detonator production from LANL to the Mound

Plant in Miamisburg, Ohio. However, when the Mound Plant ceased operations in the early 1990s,
detonator production was moved back to LANL. Currently, the Laboratory performs R&D and
fabricates detonators. This capability includes activities such as detonator design; printed circuit
manufacture; metal deposition and joining; plastic materials technology development; explosives
loading, initiation, and diagnostics; laser production; and explosives systems design, development,
and manufacturing safety. Detonators, cables, and firing systems for tests are built as part of this
capability. The Laboratory’s newest detonators use an electrical charge to vaporize material and
create a shock wave to initiate an explosion. This separation of explosive and electrical components
improves safety. These newest detonators are replacing the existing detonators through the B61-
12 LEP (LANL 2022c).

Other Component Fabrication

The Laboratory performs component fabrication R&D and fabricates components as required to
support the Stockpile Stewardship Program. Two of the primary component fabrication facilities are
the Machine Shops Complex at TA-3 and the Target Fabrication Facility at TA-35. The primary
capabilities and activities conducted at the Machine Shops Complex include:

e Fabrication of specialty components including unique, unusual, or one-of-a-kind parts,
fixtures, tools, or other equipment for use (1) in various applications for destructive testing,
(2) as replacement parts for the nuclear stockpile, and (3) in gloveboxes;

¢ Fabrication using unique or exotic materials such as depleted uranium and lithium and its
compounds; and

e Dimensional inspection of finished fabricated components including measurements to
ensure correct size and shape.

The Target Fabrication Facility houses activities related to weapons production and laser fusion
research. These activities are accomplished through high technology material science, effects testing,
characterization, and technology development.
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A.2.2.1.4 Infrastructure and Major Facilities Supporting the Stockpile Stewardship
and Weapons Program

The Stockpile Stewardship and Weapons Program activities take place across the Laboratory in
many technical areas, as described in Table A.2.2-2.

Table A.2.2-2 Stockpile Stewardship and Weapons Program Activities by Technical

Area

Tech
Area

Mission Activity Description

TA-3

TA-3 is referred to as the “Core Area” and is LANL’s main technical area, housing approximately
half of LANL’s employees and total floor space. It is the entry point to LANL and is located on South
Mesa. It houses most of the administrative and public access activities, as well as a mixture of
Laboratory activities including work with special nuclear material and materials testing. TA-3
contains major facilities such as the Sigma Complex; the Machine Shops; the Materials Science
Laboratory; and the SCC, which houses HPC capabilities. The analytical chemistry and material
characterization in the Chemistry and Metallurgy Research Building, which is slated for DD&D,
have started to be consolidated at TA-55. The HE mock material research and production capabilities
are located in TA-3.

TA-6

The area currently hosts the Western Technical Area substation. TA-6 is central to future
supercomputing infrastructure (under the Expanded Operations Alternative) necessary to continue
supporting the HPC mission in 2030 and beyond. Additionally, the portion of TA-6 within the limited
area boundary is slated for the construction of several HE facilities supporting energetic R&D
operations.

TA-8

TA-8 is a testing site where modern nondestructive dynamic testing techniques are maintained to
ensure the quality of materials in items ranging from test weapons components to high-pressure dies
and molds. The principal techniques used at this site include radiography (x-ray machines and a
betatron), radioisotope techniques, ultrasonic and penetrant testing, and electromagnetic test
methods.

TA-9

TA-9 is located on the western edge of LANL where fabrication feasibility and the physical properties
of explosives are explored, and new organic compounds are investigated for possible use as
explosives. Storage and stability problems are also studied.

TA-11

TA-11 is a remote technical area where facilities are used for testing explosives components and
systems, including vibration analysis and drop-testing materials and components under a variety of
extreme physical environments. These facilities are arranged so that testing may be controlled and
observed remotely, allowing devices that contain explosives, radioactive materials, and
nonhazardous materials to be safely tested and observed.

TA-14

Located in the northwestern part of LANL, TA-14 is one of 14 active firing areas. Most operations
are remotely controlled and involve detonations, and certain types of HE machining. Tests are
conducted on explosives charges to investigate fragmentation impact, explosives sensitivity, and
thermal responses of new HE. This site is currently awaiting closure plan approval from the New
Mexico Environment Department based on open detonation and open burning hazardous waste
treatment activities conducted from 1980 to 2010. Dynamic experiments and hydrodynamic testing
are conducted at TA-14.

TA-15

TA-15, located in the central portion of LANL, is used for HE research, development, and testing,
mainly through hydrodynamic testing and dynamic experimentation. TA-15 is the location of two
active firing sites and the Dual Axis Radiographic Hydrodynamic Test Facility, which has an intense
high-resolution, dual-machine radiographic capability. TA- 15 is also used to investigate weapons
functioning and systems behavior in nonnuclear testing.

TA-16

TA-16, located in the western part of LANL, is the site of the Weapons Engineering Tritium Facility.
TA-16’s HE research, development, and testing capabilities include HE processing; powder
manufacturing; casting, machining, and pressing; inspection and radiography of HE components to
guarantee integrity and ensure quality control; test device assembly; thermal testing; flight simulation
testing; and chemical analysis. The Laboratory conducts controlled open burning waste treatment
activities at TA-16.
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Tech
Area

Mission Activity Description

TA-22

TA-22, located in the northwestern portion of LANL, houses the LANL Detonator Facility, where the
Laboratory conducts R&D and fabrication of high-energy detonators and related devices.

TA-35

The Target Fabrication Facility houses activities related to weapons production and laser fusion
research. The facility conducts high-energy density physics tests and supports plutonium pit
rebuild operations.

TA-36

TA-36 is in a fenced, remote area in the eastern portion of the site. It has four active firing sites that
support explosives testing, including dynamic experiments and hydrodynamic testing. The sites are
used for a wide variety of nonnuclear ordnance tests pertaining to warhead designs, armor and armor-
defeating mechanisms, explosives vulnerability to projectile and shaped-charge attack, warhead
lethality, and determining the effects of shock waves on explosives and propellants. The Laboratory
also conducts controlled open detonation waste treatment activities at TA-36.

TA-37

TA-37 is used as an explosives storage area and is located at the eastern perimeter of TA- 16.

TA-39

TA-39 is located at the bottom of Ancho Canyon. The behavior of nonnuclear weapons is studied
here, including dynamic experiments and hydrodynamic testing, primarily by photographic
techniques. Also studied are the various phenomenological aspects of explosives, interactions of
explosives, explosions involving other materials, shock wave physics, equation-of-state
measurements, and pulsed-power systems design. The Laboratory also conducts controlled open
detonation waste treatment activities at TA-39.

TA-40

TA-40, centrally located within LANL, is used for general testing of explosives or other materials
and development of special detonators for initiating HE systems. Fundamental and applied research
includes investigating phenomena associated with the physics of HE and research in rapid-shock-
induced reactions. TA-40 is also used for investigating the physics and chemistry of detonators and
shock wave propagation.

TA-48

LANL’s Radiobioassay Program is located in TA-48 and uses radiobioassay (bioassay) of
radionuclides as an in-vitro sampling method to detect and measure radionuclides inside a worker’s
body resulting from an event in which radionuclides are inadvertently inhaled, ingested, or absorbed
through the body. Radionuclides that are monitored include isotopes of plutonium, americium,
uranium, and tritium. Uranium and trittum, when inside the body, are cleared relatively quickly and
workers are required to be monitored frequently (every two weeks), while plutonium and
americium are slowly transported through the body gradually over many years and require less
frequent monitoring (i.e., once or twice a year).

TA-51

Four warehouses (approximately 20,000 square feet each) have been constructed in TA-51 to support
plutonium pit production.

TA-53

TA-53 is located in the northern portion of LANL and includes LANSCE, which houses one of the
largest research linear accelerators in the world and supports both basic and applied research
programs. Applied research provides experimental data for dynamic radiography, materials science,
nuclear physics, and neutron radiography to support stockpile assessment and certification, part
qualification, and the development and validation of advanced models. Basic research includes
studies of subatomic and particle physics. LANSCE has also produced medical isotopes for the past
20 years and qualified

electronics for aerospace applications.

TA-55

TA-55, located just southeast of TA-3, includes the Plutonium Facility Complex and the RLUOB.
The manufacture of plutonium pits and parts, fabrication of samples for R&D activities, and pit
surveillance takes place in PF-4, which is located at TA-55. Chemistry and metallurgy research,
actinide chemistry, and materials characterization capabilities are housed in the RLUOB and PF-4.
As discussed in Section 2.4, TA-55 also supports the global security mission (e.g., surplus plutonium
disposition).

DD&D = decontamination, decommissioning, and demolition; HE = high explosives; HPC = high-performance computing;
LANL = Los Alamos National Laboratory; LANSCE = Los Alamos Neutron Science Center; R&D = research and

development;
technical area

RLUOB = Radiological Laboratory Utility Office Building; SCC = Strategic Computing Complex; TA =
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A.2.2.1.5 Stockpile Stewardship/Weapons Program — Changes Since 2008 SWEIS

This section identifies notable changes that have occurred to the capabilities, facilities, and
operations related to the Stockpile Stewardship/Weapon Program since publication of the 2008
LANL SWEIS.

A.2.2.1.5.1 Weapons Design, Surveillance and Certification

Siema Complex

The Sigma Building, built in the 1950s, has undergone renovations and modifications since the
2008 LANL SWEIS was published. Upgrades to the facility include electrical upgrades, a roof
replacement, the construction of a 4,000 square foot addition, and an upgrade to the building
heating, ventilation, and air conditioning system that supports the adjoining lab spaces to the new
addition. In 2016, the Laboratory began efforts to remove and dispose of legacy equipment in the
Sigma Building and added foundry equipment and electron beam welders.

As mentioned above, the Laboratory added a 4,000-square-foot addition to the main Sigma
Building (TA-3-066) and plans to consolidate uranium machining operations that previously were

performed in machine shops (Building TA-3-102) (NNSA 2017a).

In 2010, the Laboratory added an ion exchange building (Building TA-3-2519) to the Sigma
Complex to reduce copper concentrations to meet new effluent discharge limits established in the
National Pollutant Discharge Elimination System (NPDES) permit (LANL 2022a).

In 2017, the Laboratory demolished the Press Building (TA-3-0035). This building supported early
R&D of nuclear weapons during the Cold War. The building was designed specifically to house
the 5,000-ton hydraulic press used in the fabrication process. The previous footprint of the Press
Building is now the Biological Research Laboratory (TA-3-2587), a 14,000-square foot Biosafety
Level (BSL)-2 laboratory. (The addition of the Biological Research Laboratory is addressed in
Section A.2.2.2.9.4.)

Machine Shops

A new modular inspection laboratory (known as the Mod Lab) was constructed in TA-3-0039
Room 27. The project began operations in 2021. The machine shop in Room 26 and the new
inspection lab in Room 26A are referred to as the Plutonium Facility Mark Quality Manufacturing
Center (LANL 2022a). As stated above, the Laboratory plans to relocate uranium machining
operations from TA-3-0102 to the Sigma Building.

High-Performance Computing

Several supercomputers have been housed in the SCC in TA-3 since 2008, including Roadrunner,
Trinity, and now Crossroads. The electrical and mechanical systems in the SCC were expanded to
meet the new computers’ requirements and to allow for future expansion. In 2021, the Laboratory
completed the Exascale Class Computer Cooling Equipment Project, which expanded the water-
cooling capability of the SCC by 4,800 tons (Figure A.2.2-6) (LANL 2022a; NNSA 2020¢).
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Figure A.2.2-6 Exascale Class Computer Cooling Equipment Project Cooling Towers

Crossroads is the current supercomputer utilized to serve the mission of national security science
and runs some of the largest and most demanding simulations for stockpile stewardship. The
Crossroads system has improved efficiency in three key areas: application performance, workflow,
and application development. The second generation of Commodity Technology Systems became
operational in 2021. Both systems required the additional cooling and power for up to 500
petaflops of computing. The power distribution within the SCC has been modified to maximize
power to the computer floor.

Crystal Growing Laboratory

In 2020, the Laboratory completed the construction of the Crystal Growing Laboratory in the HE
processing area of TA-16 in Building 0303 (LANL 2022a). This operation was relocated from TA-
40 to TA-16.

Dual-Axis Radiographic Hydrodynamic Test Facility

In 2010, the Laboratory connected the DARHT Facility cooling tower outfall and septic system
into the LANL sanitary sewer. This eliminated the discharge of cooling tower water to one of
LANL’s NPDES outfalls and removed the septic system for the DARHT complex (LANL 2012).

In 2017, the Laboratory upgraded the aboveground mineral oil storage tanks at the Radiographic
Support Laboratory. This included decommissioning of two existing tanks (structures 15-435 and
15-436) and installation of a double-walled replacement tank (LANL 2019b). Additionally, a
weather enclosure for the DARHT Facility was installed in 2020 (LANL 2022a). The weather
enclosure was constructed to protect equipment from the elements, increase the number of
experiments, and provide a safe year-round working environment for employees.

Dynamic Equation of State Facility

The Dynamic Equation of State Facility is a 15,000-square-foot facility that consolidated TA-39
powder and gas gun activities. The facility was completed in 2017 and relocated three gas gun
facilities from TA-39 (Ancho Canyon) to TA-40 while closing the gas gun facilities and their
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supporting structures in TA-39. The facility replaced six facilities and reduced LANL’s footprint
by approximately 5,000 square feet (LANL 2019b).

A.2.2.1.5.2 Weapons Engineering

Decontamination, Decommissioning, and Demolition of Tritium Facilities

The Tritium Systems Test Facility (TA-21-0155) and Tritium Science and Fabrication Facility
(TA-21-0209) in TA-21 underwent DD&D and was completed in 2010. The 2008 LANL SWEIS
reported the plans for closure of TA-21 and consolidation of tritium operations at the WETF in
TA-16. Operations at these facilities had ended by 2006 (LANL 2012).

Firing Site Upgrades

Since 2008, the Laboratory has implemented several
safety upgrades at the various firing sites for the
protection of human health and to minimize potential
environmental impacts. Some examples of these
upgrades include (LANL 2022a):

The 2018 upgrades at the Eenie Firing Site in
TA-36 included upgraded communications
and power installations, relocated sirens and
light equipment, and paving of the
surrounding area of the firing point to
maintain  the facility for explosives
operations.

In 2017, the Laboratory installed a concrete
pad and replaced the blast tube at the Lower
Slobbovia Firing Site in TA-36.

The Laboratory constructed a new steel
building in TA-40 (Building 15) to enclose the
existing firing point and to allow for year-
round firing operations.

Figure A.2.2-7 Drop Tower at TA-36

The Laboratory implemented new fuel treatment prescriptions at all firing sites to minimize
wildfire risks. For example, the prescriptions at Lower Slobbovia included a hardened 6-
foot by 4-inch fire break surrounding the firing site.

The Laboratory built a “drop tower” at the Meenie/Bravo firing site at TA-36 in the HE
area. The site, which includes a bunker, was in need of repairs to accommodate the new
tower structure and return to service (LANL 2021a) (Figure A.2.2-7). Drop tower
operations were previously done at TA-11.

In 2019, the Laboratory completed construction of a domestic and fire suppression water
line from the DARHT Facility to the firing sites in TA-36. Lateral waterlines were installed
from the main line to the existing facilities at the Eenie, Meenie, Minie, Moe, Abner, and
Lower Slobbovia firing sites. Fire hydrants were installed within 300 feet of each firing
site.
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High-Explosive Processing Operations

The 2008 LANL SWEIS described the high-explosive processing facilities, which include
production and assembly buildings, analytical laboratories, explosives storage magazines, and a
building to treat wastewater contaminated with explosives. The 2008 SWEIS reported that the
activities analyzed under the No-Action Alternative would require an estimated 82,700 pounds of
explosives and 2,910 pounds of mock explosives annually. The actual amount of these materials
used annually was significantly less. Table A.2.2-3 provides the amounts of explosives and mock
explosives that were used for high-explosive processing over the 5-year period 2016-2020. These
values are not limits of capabilities but provide a sense of the level of activity and potential for
environmental impacts when compared to the 2008 SWEIS. The averages over the 5-year period
were about 10 percent and 43 percent of the projected volume of explosives and mock explosives,
respectively.

Table A.2.2-3  Comparison of Explosives Used Annually for High-Explosive Processing

(pounds)
2008 5-Year

Parameter SWEIS 2016 2017 2018 2019 2020 Average
Volume of
explosives 82,700 <10,000 <12,000 <8,000 <4,500 <8,000 <8,500
required
Volume of
mock 2,910 <800 <1,000 <1,500 | <1,500 | <1,500 | <1,260
explosives pounds
required

Source: NNSA (2008a); LANL (2018a, 2019b, 2020a, 2021b, 2022a)

K-Site Control Building

The K-Site Control Building is used to monitor safety and mechanical testing operations at TA-
11, Building 30. Construction of the new building was completed in 2017 (LANL 2019b).

High-Explosive Processing Building

The Laboratory completed construction of the Detonator Production Bonded Storage Facility in
TA-22 (Building 22-0189) in 2020 (LANL 2022a).

A.2.2.1.5.3 Weapons Component Production

Chemistry and Metallurgy Research Building and Radiological Laboratory/Utilities Office
Building

In 2003, DOE prepared the CMRR EIS to evaluate replacement of the CMR facility (NNSA
2003a). The CMRR EIS analyzed the potential impacts of the proposed relocation of analytical
chemistry and materials characterization activities and associated R&D capabilities from the CMR
Building to a newly constructed CMRR Facility. The NNSA decision was documented in the
CMRR EIS ROD (69 FR 6967, February 12, 2004) and incorporated into the proposed action for
the 2008 LANL SWEIS as part of the No-Action Alternative. The CMRR Facility was to consist
of (1) a building housing administrative offices and support functions (now called the RLUOB);
and (2) anuclear facility housing HC-2 nuclear operations. The Laboratory completed construction
of the RLUOB in TA-55 in 2012 and the facility began operations in 2014. In August 2015, DOE
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cancelled construction of the nuclear facility (NNSA 2017b). NNSA (2018a) considered the
potential impacts of relocating CMR operations to TA-59-1, PF-4, and RLUOB, and the relocation
is underway. The ongoing function of RLUOB is described in Appendix E, Section E.2.3.2 and
more details about the facility are presented in Appendix E. NNSA plans to achieve overall facility
cleanout and cessation of all operations by 2028. At that point, CMR would be transferred to DOE-
EM for final closure.

The Radiological Sciences Institute was a facility proposed to replace aging research laboratories,
including the CMR Building Wing 9 hot cell capabilities (NNSA 2018a). The Radiological
Sciences Institute was not included in the decisions in the 2008 LANL SWEIS and is not planned
to be implemented (LANL 2022a). Some of the hot-cell capabilities are being replaced by the
Light Manufacturing Laboratory, which is being constructed in TA-53 under the No-Action
Alternative analyzed in this SWEIS (see Chapter 3, Section 3.2).

In 2003, modifications to Wing 9 in the CMR Building were started (in support of the Confinement
Vessel Disposition Project) to provide for the disposition of large vessels previously used to
contain experimental explosive shots involving various actinides. Containment vessels were
relocated from TA-55 to CMR to be remediated for disposal. The 2008 LANL SWEIS evaluated
the processing of these vessels. The vessel processing was completed in 2019 (LANL 2022a).

The Material Recycling and Recovery Program is still performing work in Wing 9 and some
nuclear material is being stored in the hot cells (and other locations). Most Material Recycling and
Recovery Program work is expected to be completed by 2024, except for projects to clean nuclear
material out of spaces in Wings 5, 7, and 9. Limited future operations are expected in Wing 9
involving special projects, some of which may require revisions to safety basis documents.

TA-55 Reinvestment Project

The TA-55 Reinvestment Project (TRP) is intended to make seismic improvements and selectively
replace and upgrade major facility and infrastructure systems at PF-4 and related structures at TA-
55. Project Phases I and II are complete (as of 2020) and Phase III is ongoing, with construction
projected to end around 2027 (NNSA 2022c). The TRP was analyzed in Appendix G of the 2008
LANL SWEIS and included in the 2008 and 2009 RODs. It was also included in the 2018 LANL
SWEIS SA (NNSA 2018a). The goal of the project is part of a comprehensive, long-term strategy
to extend the life of PF-4 at TA-55 so it can operate securely, safely, and effectively throughout
its expected operating life. Construction for TRP Phase I began in 2009 and addressed building
support systems: mechanical (heating, ventilation, and air conditioning and high-efficiency
particulate air filtration), electrical (standby and emergency power), utility systems (process gases
and liquids, piping), safety, facility monitoring and control, structural components, and
architectural components (i.e., coatings). Phase II addressed the uninterruptible power supply, air
dryers, confinement doors, criticality alarms, the vault water tank cooling system, seismic
upgrades of glovebox stands, and exhaust stack sampling. Phase III includes replacement of the
fire alarm system that supports PF-4. Additional facility system upgrades (e.g., replacement of fire
suppression system, removal of the TA-55 office building from the fire water loop, upgrade of the
PF-4 ventilation system) may take place in the future. In March 2022, NNSA responded to
concerns from the DNFSB with a schedule and justification for the planned updates to the PF-4
ventilation system (NNSA 2022c¢).
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Increased Pit Production

As described in Section A.2.2.1.3, NNSA has decided that the Laboratory will produce a minimum
of 30 pits per year and implement surge efforts to exceed 30 pits per year to meet NPR and national

policy (see Chapter 1, Section 1.3.1.3). This decision is consistent with analysis of the Expanded
Operations Alternative in the 2008 LANL SWEIS and the 2020 LANL SWEIS SA (NNSA 2020b).

Federal law requires the Secretary of Energy to produce not less than 80 war reserve plutonium
pits during 2030 (50 U.S.C. § 2538a). In 2018, Congress enacted as formal policy of the United
States that LANL will produce a minimum of 30 pits per year for the national production mission
and will implement surge efforts to exceed 30 pits per year to meet NPR and national policy (Public
Law 115-232, Section 3120).

As identified in Section A.1.4.2, DOE issued an amended ROD (85 FR 54544, September 2, 2020),
to implement elements of the Expanded Operations Alternative related to pit production from the
2008 LANL SWEIS. Elements of the decision that have yet to be implemented are part of the No-
Action Alternative described in Chapter 3, Section 3.2. The specific elements included in the
decision and the status of their implementation include:

e Remove legacy equipment and install new equipment — These activities are occurring
inside of PF-4 and are anticipated to be completed in fiscal year (FY) 2028.

¢ Hire and train additional staff — Full staffing with trained personnel was expected by FY
2026. This Final SWEIS evaluates updated staffing estimates, which are higher than
estimated in the 2020 ROD.

o Upgrade existing support facilities and construct new support facilities — These
activities are ongoing. The facilities specific to increased pit production include
infrastructure and support facilities at TA-48 and TA-50: office buildings, cafeterias, a
training facility, and a west entry control facility into TA-55. Construction of these
facilities is anticipated to be complete by mid-2028.

¢ Repackage and dispose of mixed-oxide (MOX) fuel rods — The MOX Fuel Rods Size
Reduction and Disposition Project is in pre-project planning. Per the discussion in Chapter
3, Section 3.2.3, the Laboratory could disposition these fuel rods in PF-4.

e Implement Replacement Office Buildings Project — No activity has currently been
identified using this element of the 2020 amended ROD.

e Implement elements of the Security-Driven Traffic Modifications Project — This
element of the project would include construction of a Pajarito Corridor Office Complex
and upgrades to intersections along Pajarito Corridor and is anticipated to start in mid-FY
2025 and be completed in FY 2028.

e Management and disposition of additional wastes generated — This action would be
ongoing for the duration of the pit production mission.

e Transport additional materials, parts, and waste — This action would be ongoing for
the duration of the pit production mission.

In 2013, the Laboratory paused work on all fissile material operations in PF-4. The pause stemmed
from self-reported procedural issues and resulted in management evaluation of work, identifying
potential deficiencies in work processes and procedures and mechanisms for continuous
improvement. In response to the DNFSB, DOE took actions to address the criticality safety
concerns. Corrective actions include revising the Nuclear Criticality Safety Program. In addition,
the Laboratory conducted a causal analysis of criticality safety infractions that occurred in 2013
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and submitted a plan to DOE for reopening PF-4 for operations. The Laboratory incorporated
corrective actions from prior assessments into the 2014 Nuclear Criticality Safety Program
Upgrades Project Management Plan (LANL 2014a). Full operations, including pit manufacturing,
resumed at PF-4 in August 2016. In NNSA’s January 2023 annual report to the DNFSB (NNSA
2023b) regarding DOE nuclear criticality safety programs, LANL’s “program health” and
“operational implementation” were both assessed to be “good.” In a letter in August 2023, DNFSB
acknowledged that the Laboratory completed a probabilistic risk analysis and concluded that the
seismic safety risk of PF-4 is acceptable until the site-specific probabilistic seismic hazard analysis
is updated in 2025. DNFSB found that NNSA’s conclusion was technically defensible and that the
accompanying peer review process was robust (DNFSB 2023).

A.2.2.2 Global Security Program

The Laboratory executes global security work in a safe and secure manner to address defense
nuclear nonproliferation, nuclear counterterrorism and counterproliferation, and incident response
missions. NNSA prepares an annual report to Congress entitled, Prevent, Counter, and Respond —
NNSA'’s Plan to Reduce Global Nuclear Threats, which highlights a five-year outlook at the most
pressing national security challenges and how DOE/NNSA provides cross-cutting capabilities to
address them (NNSA 2021a). The execution of global security work is organized around five broad
objectives: (1) to support efforts to secure, account for, and interdict the illicit movement of nuclear
weapons, weapons-useable nuclear materials, and radiological materials; (2) to support U.S. national
and nuclear security objectives in reducing global nuclear security threats through the innovation of
unilateral and multilateral technical capabilities to detect, identify, and characterize foreign
programs designed to undermine U.S. strategic deterrence; (3) to support efforts to achieve
permanent threat reduction by managing and minimizing excess weapons-useable nuclear
materials and providing nuclear materials for peaceful uses; (4) to support efforts to prevent
proliferation, ensure peaceful nuclear uses, and enable verifiable nuclear reductions in order to
strengthen the nonproliferation and arms control regimes; and (5) to sustain and improve nuclear
counterterrorism and counterproliferation science, technology, and expertise; execute unique
emergency response missions; implement policy in support of incident response and nuclear
forensics missions; and assist international partners/organizations. The following sections discuss
LANL’s global security programs in more detail.

A.2.2.2.1 Nuclear Nonproliferation

The Laboratory’s current capability and infrastructure supports activities related to preventing or
limiting the spread of materials, technology, and expertise for nuclear and radiological threats;
developing technologies to detect nuclear proliferation worldwide; eliminating or securing
inventories of surplus weapons-useable materials and infrastructure; and reducing the risk that
hostile nations or terrorists could acquire nuclear weapons or weapons-useable material. The
Laboratory applies its capabilities in computing, materials development, and sensor technologies as
well as its nuclear weapons expertise to enable the nonproliferation mission. The Laboratory also
supports the International Atomic Energy Agency’s nuclear safeguards mission by developing new
technologies and providing expert advice and training to the agency and to U.S. policy makers.
Laboratory personnel not only work with international partners to strengthen safeguards
implementation, but also take leaves of absence to serve as the agency’s staff members. The goal is
to prevent proliferation and reduce the global risk posed by inadequately secured nuclear and
radiological materials in support of the Nuclear Nonproliferation Treaty, the Comprehensive Test
Ban Treaty and other bilateral and multilateral agreements. For example, the Laboratory utilizes its
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resources to determine whether a seismic event was an underground nuclear explosion or natural
phenomenon. This capability supports compliance with the aforementioned treaties and agreements
(see Section A.1.3.1.4).

A.2.2.2.2 Nuclear Counterterrorism, Counterproliferation, Forensics, and Space-
Based Nuclear Detection

The Laboratory supports combatting the threat of nuclear terrorism and securing nuclear weapons,
materials, related technology, and knowledge to prevent their malicious use. The Laboratory
provides the methodologies and tools to deny, deter, and dissuade potential actors from acquiring
the materials or technologies needed to execute such an event. The Laboratory also supports efforts
for detecting (and if possible, countering) the development of any device or capability that may lead
to an event. The Laboratory’s work to counter nuclear weapons is focused on its capability to develop
tools that could be used to prevent rogue use of a nuclear weapon against the United States or its
allies. Effective nuclear forensics aids in the prevention of nuclear terrorism and enables the rapid
attribution of a nuclear event. The Laboratory’s actinide analytical chemistry activities support this
effort through collection, analysis, and evaluation of radiological and nuclear material in both pre-
detonation and post-detonation scenarios. The Laboratory’s nuclear detection support develops
instruments, sensors, and data integration platforms to detect and measure nuclear explosions in the
subsurface, oceanic, atmospheric, and outer space using satellite and ground-based sensing systems.

Another element of nuclear counterterrorism and counter proliferation is the Laboratory’s support
of incident and emergency response, which includes capabilities and infrastructure related to
responding to nuclear incidents, locating and disabling nuclear devices, and managing consequences
of nuclear detonation. The Laboratory provides key technical capabilities and scientific expertise
during radiological and nuclear incidents, in collaboration with the interagency preparedness and
response community. LANL performs R&D of tools that can be used by incident responders to
disable nuclear devices and provide for attribution of their source. The Laboratory also trains mission
partners in the application of these tools. LANL partners with other national laboratories and sites to
support emergency response capabilities. Laboratory experts have played important roles preparing
for major national events that could attract terrorists bent on detonating a nuclear device. The
Laboratory enhances NNSA’s incident and emergency response programs by providing both pre-
and post-event response and reach-back support for chemical, biological, radiological, nuclear,
and/or explosive events. For example, Laboratory researchers develop computer models that track
the transport and deposition of hazardous materials released into the atmosphere.

A.2.2.2.3 Offsite Source Recovery Program

The OSRP is a component of the Laboratory’s nuclear nonproliferation mission and is tasked to
recover and manage sealed radioactive sources from domestic and international locations for threat
reduction purposes. For example, between 1997 and 2022, more than 45,000 U.S.-origin sources
were removed from over 1,650 sites, including all 50 U.S. states and 28 foreign countries. The sealed
radioactive sources are shipped and received at the TA-3-0030 warehouse, TA-55, or other
approved DOE, LANL, or subcontracted facilities for interim staging or disposition. The OSRP
recovers and manages unwanted radioactive sealed sources that:

e Present a risk to national security, public health, or safety;
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e Present a potential loss of control by a U.S. Nuclear Regulatory Commission (NRC) or
Agreement State” licensee;

e Are excess and unwanted and are a DOE responsibility; or

e Are DOE owned.

A.2.2.2.4 Bioscience/Biosecurity

The Laboratory’s biological threat reduction and response capabilities provide support through its
rapid detection and characterization and predictive modeling capabilities for emerging and unknown
threats. Capabilities include bio-surveillance tools and processes to characterize a variety of
biothreats; development of new medical countermeasures that address key scientific barriers in the
drug discovery and development process; and improved threat characterization, simulation, and
intelligence analysis. LANL is able to work at BSL-2—a key requirement for handling pathogens
that could be potential terrorist threats as well as the ability to respond to a global pandemic, such as
COVID-19. LANL utilizes expertise in HPC and artificial intelligence/machine learning to develop
a suite of predictive analytics that will expedite the characterization of biological threats, predict the
paths of diseases through the population, and help accelerate the development of technologies and
treatments. Examples of capabilities and activities conducted at the bioscience facilities include
(CDC-NIH 2020):

e Biothreat reduction and bioforensics analyses, including DNA sequencing and other
analytical techniques to identify pathogen strain signatures for biodefense and national
security purposes;

e Synthetic biology approaches for biomanufacturing of valuable products for bioenergy and
the bioeconomy;

¢ Environmental microbiology research focused on microbial systems and their environment;

e Genomic studies using molecular and biochemical techniques to analyze the genes of
humans, animals, and plants;

e Molecular synthesis work focused on creating new, isotopically labeled molecules for
observation of specific chemical groups and for use as standards in the detection of
chemical agents and biological toxins;

e Structural biology using experimental techniques such as nuclear magnetic resonance and
time-resolved vibrational spectroscopies; and

e Pathogenesis research to gain a quantitative understanding of various aspects of pathogen
life cycles, with a focus on understanding infections in humans, animals, and plants and
the epidemiology and life cycle of pathogens in the environment and general biological
work performed at BSL-1 and BSL-2, including select agent work at BSL-2 under the
Center for Disease Control’s “Biosafety in Microbiological and Biomedical Laboratories”
guidelines.

2 Congress authorized the NRC to enter into Agreements with states that allow the states to assume, and the NRC to
discontinue, regulatory authority over source, byproduct, and small quantities of special nuclear material. The states,
known as Agreement States, can then regulate byproduct, source, and small quantities of special nuclear materials
that are covered in the Agreement, using its own legislation, regulations, or other legally binding provisions.
(Section 274b of the Afomic Energy Act of 1954, as amended).
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A.2.2.2.5 Surplus Plutonium Disposition/ Advanced Recovery and Integrated
Extraction System

As developed to support SPDP, the purpose of ARIES was to convert plutonium metal or oxides
used in nuclear weapons into plutonium oxide powder. While SPDP dilute and dispose strategy has
been halted, the ARIES processing line within PF-4 continues to support the Laboratory’s—and the
nation’s—nuclear nonproliferation goals by helping to prevent the spread of weapon-grade nuclear
material. ARIES dates to 1998, when the Surplus Disposition Program was mandated by U.S.
policy born out of an agreement between the U.S. and Russia. In 2000, each country began working
toward the conversion of 34 metric tons of weapons-grade plutonium sourced from Cold War
weapons declared at that time to be no longer necessary for national defense. Initially, the U.S. hoped
to convert weapon-grade plutonium into mixed-oxide fuel for commercial power reactors, but that
plan was never implemented. NNSA had sought to pursue a “dilute and dispose” plan. Under this
plan, LANL would turn the plutonium metal into plutonium oxide powder. This oxide powder would
have been diluted at SRS with other materials and packaged for eventual transport to WIPP near
Carlsbad, New Mexico, for safe disposal in an underground salt formation. As mentioned in Section
1.4.1, this strategy was halted under Executive Order 14302. NNSA will pursue other strategies
by making the surplus plutonium available to industry for advanced technologies. While new
strategies are developed for surplus plutonium, it is anticipated that ARIES will remain active in
the processing of actinides for nonproliferation goals with potential to support other missions.
Future missions will have separate NEPA documentation.

The process development work in the ARIES processing line also supports plutonium pit
production for actinide materials science and processing R&D. The disassembly process developed
for ARIES supported development of similar equipment used in the first step in recovery of
plutonium from pits arriving from Pantex. Equipment used in ARIES in PF-4 can be used to support
pit disassembly for the pit production mission.

A.2.2.2.6 Space Power Support

DOE and its predecessor agencies have supplied
plutonium-238 (Pu-238) to provide power generation for N
U.S. space programs and national security missions for | A radioisotope power system converts

. . heat generated by the natural decay of
more than f'iv'e de(?ades. The Naponal Aeronautics and | py.238 3 radioactive isotope—into
Space Administration uses radioisotope power systems, electrical power. Radioisotope power

which are fueled by Pu-238, as the source of electric | Systéms have powered more than two
.. dozen U.S. space missions and are
power and hegft_ for deep space MmISSIONS. LANL | capable of producing heat and electricity
maintains capability for Pu-238 processing and general- | under the harsh conditions in deep space
purpose heat source fuel clad production, among other | for decades without any maintenance.
mission support activities. This work is conducted at
LANL’s Plutonium Facility PF-4 and involves Pu-238 storage, chemical processing, analysis, fuel
processing, and encapsulation of Pu- 238 into general-purpose heat source fuel clads used in

radioisotope power systems.
A.2.2.2.7 Americium-241 Production

Americium-241 is used in a variety of industrial applications including oil and gas exploration,
smoke detectors, and moisture gauges. Americium-241 is extracted from plutonium waste streams
in PF-4. This provides a dual benefit: a needed radioisotope product for research and industry and
a reduced volume of transuranic (TRU) waste for disposal.

RADIOISOTOPE POWER SYSTEM
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A.2.2.2.8 Infrastructure and Major Facilities Supporting the Global Security

The global se
the mission

ission
curity mission currently takes place in at least a dozen technical areas. In many cases,
work is executed by non-global security organizations or by global security

organizations in facilities managed by other programs. A significant portion of the global security
work is executed outside the state of New Mexico at the NNSS, other DOE facilities, and LANL-
operated, offsite secure facilities. Existing global security activities executed at LANL are
described in Table A.2.2-4.

Table A.2.2-4 Global Security Activities by Technical Area

Technical
Area

Mission Activity Description

TA-00

TA-00 is one of the six facilities under the Bioscience Division. The bioscience facilities
have BSL-1 and BSL-2 laboratories and include bioscience and biotechnology research at
LANL, which covers structural, molecular, cell, and synthetic biology in microbial and cell
culture systems.

TA-3

Mission activities include experimental sciences, work with SNM, materials synthesis,
metallic and ceramic processing and fabrication, as well as theoretical and computational
research. Global security facilities at TA-3 also include sensitive compartmented
information facilities and special access program facilities, which are used for classified
information/operations. All mission areas within global security execute work in this
technical area.

Major facilities used by global security include:

e The Nonproliferation and International Security Center with mixed use
radiological/electronic/optical laboratories focuses on detection research, intelligence,
nuclear safeguards and emergency response. The Nonproliferation and International
Security Center includes Security Category III SNM vaults as well as instrumentation
development and training laboratories.

e The Physics Building (SM-40) Complex is a laboratory and office complex located in
TA-3. The buildings contain a mixture of offices, storage areas, small electronics shops,
machine shops and light laboratory experimental areas.

TA-3

e The TA-3-1405 building and National Security Sciences Building house administrative
office and meeting space, including sensitive compartmented information facilities and
special program access facilities.

e The SCC in TA-3 also supports the global security mission.

e The Bioscience Research Laboratory, as described in Appendix E, Section E.2.1.6 is
located in TA-3.

The Emerging Threat Laboratory synthesizes and characterizes acutely toxic, regulated

materials and includes a BSL-2 suite that can be used to study these agents and emerging

pathogens.

TA-9

Fabrication feasibility and the physical properties of explosives are explored at this site,
and new organic compounds are investigated for possible use as explosives.

TA-14

Global Security performs experiments using the firing site capabilities at TA-14.

TA-15

TA-15 supports mission programs by enabling applied testing of energetics, related
training, x-ray interaction and diagnostics, chemical effects, mechanical insult, and
collateral effects testing and diagnostic development.
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Technical
Area

Mission Activity Description

TA-16

TA-16 HE research, development, and testing capabilities include HE processing; powder
manufacturing; casting, machining, and pressing; inspection and radiography of HE
components to guarantee integrity and ensure quality control; test device assembly; and
chemical analysis. Global security missions executed at TA-16, include nuclear
counterterrorism and counterproliferation technology development, as well as support to
Nuclear Emergency Support Team programs.

TA-33

Global security activities at this site include programs intended to protect, deter, and
respond to weapons of mass destruction through tailored training and by using specialized
applied electromagnetic solutions, rapid prototyping, designing and prototyping tools and
trainers, along with novel safing technologies, radio-frequency solutions, and cyber-
physical applications. The anechoic chamber at TA-33 is a state-of-the-art user facility that
enables LANL to test and validate innovative radio-frequency concepts and systems in a
pristine electromagnetic environment. Laboratories and testbeds include additive
manufacturing, machining, pulsed-power, laser interaction, power delivery and response,
chemical compatibility, cryogenics, biological measurements, and radiological material
detection and effects. Satellite ground stations are also located in TA-33.

TA-35

Global security activities include research in reactor safety and radiation detection and
measurement for nuclear safeguards, border security, and waste management applications.
TA-35 includes below-grade radiological laboratory space to provide a low background
area for neutron measurements. Other buildings provide machining and electronics
laboratories. TA-35 also houses light labs and a material balance area that support the
Offsite Source Recovery Program.

TA-36

Global security performs experiments using the firing site capabilities in TA-36, including
at Minnie and Meenie/Bravo. TA-36 contains an observation point, which allows
observation of activities that occur in the Water Canyon and Canyon View Test sites at
TA-68.

TA-39

This TA is used extensively for applied testing of energetic devices, chemical interactions,
electrical transmission components, radiological detection and experimentation, unmanned
aerial systems, and applied electromagnetics. TA-39 capabilities are also utilized in training
counterterrorism and counter proliferation teams.

TA-41

Global security activities at TA-41 include support to the nuclear debris collection and
analysis, nuclear forensics, and treaty monitoring and verification missions. TA-41 has a
very low cosmic radiation background due to its overburden (e.g., TA-41 has real estate in
a tunnel). Research performed involves low-level gamma spectroscopy, evaluation of
communications systems (transmit and receive), and other experimental systems that
benefit from low cosmic radiation backgrounds.

TA-43

TA-43 is adjacent to the Los Alamos Medical Center at the northern border of LANL. The
bioscience facilities (formerly called the Health Research Laboratory) are located within
TA-43: The bioscience facilities have BSL-1 and BSL-2 laboratories and are the focal point
of bioscience and biotechnology at LANL. Research performed at the bioscience facilities
includes structural, molecular, cell, and synthetic biology in microbial and cell culture
systems.

TA-46

TA-46 houses facilities for conducting research, development, and equipment calibration
for imaging and other sensing techniques. Additionally, specific permissions for hazardous
materials research have been approved to support instrument development and calibration.

DOE/EIS-0552

A-49 March 2026



Final LANL SWEIS Appendix A — Supplemental Supporting Information

Technical

Area Mission Activity Description

Global security activity at TA-48 includes the support of the nuclear forensics mission in
chemistry laboratories. The Radiochemistry and Hot Cell Facility has three roles: research;
production of medical radioisotopes; and support services to other LANL organizations,
primarily through radiological and chemical analyses of samples.

TA-49 contains two primary areas that are used as training and research facilities. The
Emergency Response Training Facility, located in the center of TA-49, supports training
for a variety of emergency response agencies and focuses on hazardous materials; chemical,
biological, radiological, nuclear, and/or explosive events; and explosives response
proficiency and training. This training supports local, state, and federal response agencies
including DOE nuclear emergency support teams and counterproliferation activities. Kelly
Field, on the eastern side of TA-49, supports outdoor tests on materials and equipment
components that involve generating and receiving microwaves and outdoor training with
radiological sources. It is also being developed as the new LANL Interagency Unmanned
Aerial System training facility. This facility will promote interagency training and related
R&D for the use of remotely operated vehicle platforms to support emergency response
activities, as well as other mission-essential operations such as infrastructure, biological
asset monitoring and management, archaeological site characterizations and preservation,
and wildland fire preparedness.

TA-48

TA-49

Global security work at the Plutonium Facility is necessary when security Category I or 11
SNM is involved or when processing of plutonium is required. The largest global security
mission executed at TA-55 is the ARIES Program. The Laboratory’s nuclear incident
TA-55 response programs also maintain capabilities at TA-55 to support threat device forensics
and attribution. TA-55 also provides Pu-238 support to the space power program, houses a
secure material balance area that supports the Offsite Source Recovery Program, and
supports the nuclear emergency response mission.

The primary ongoing activity conducted at TA-57 is persistent monitoring of the night sky
to find important changes in real time and conduct interrogating observations of those
changes with a suite of optical telescopes. Those changes in the night sky can be as short
as sub-second optical flashes from explosive astrophysical transients and/or satellite glints
up to weeks long optical transients associated with the mergers of black holes and
supernovae. This dark, high-altitude, site away from the light pollution of Los Alamos is a
very valuable resource for developing, testing, and prototyping advanced instrumentation
as well as next-generation autonomous sensor ecosystems.

TA-57

Activities in the emerging Plutonium Science Laboratory in TA-59, Building 1, will provide
direct support to the Global Security Nonproliferation Stewardship Program. In particular,
the Plutonium Science Laboratory will establish new infrastructure/equipment that will
provide opportunities to cultivate and retain high quality workforce, with emphasis on
developing plutonium science bench depth, that will benefit both the Stockpile
Stewardship/Weapons and Global Security programs. Key technical areas will focus on
aqueous plutonium chemistry and separations, plutonium molecular and materials science,
as well plutonium-molten salt chemistry.

TA-59

TA-66 provides office, meeting, and training space to support nonproliferation and related
TA-66 missions. Building 1 has radiological laboratories with security Category III SNM for
training on nuclear measurement methods and nuclear safeguards.
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Technical

Area Mission Activity Description

TA-68 provides a unique sensor calibration capability including isolated instrumented pads.
The calibration and experimental sites along with semi-permanent structures allow for
TA-68 flexibility in test campaigns and sensor deployment. These facilities are known as Canyon
View and Water Canyon test bed. Research conducted allows for the evaluation and capture
of unique chemical signatures relevant to a number of global security missions.

A.2.2.2.9 Global Security Program — Changes Since 2008 SWEIS

This section identifies notable changes that have occurred to the capabilities, facilities, and
operations related to the Global Security Program since publication of the 2008 LANL SWEIS.

A.2.2.2.9.1 Nuclear Nonproliferation

Sensitive Compartmented Information Facility

The Laboratory constructed a modular office building in TA-3 (TA-3-2618) that serves as a
sensitive compartmented information facility for the Global Security Program. The new facility
was officially named the Donald M. Kerr Office Building, in honor of the former Laboratory
director, and was completed in 2020 (LANL 2021b). The approximately 8,000-square-foot
building houses 19 employees performing intelligence work.

A.2.2.2.9.2 Nuclear Counterterrorism, Counterproliferation, Forensics, and
Space-Based Nuclear Detection

Water Canyon Test Bed and Canyon View Site

The Laboratory constructed an outdoor test bed that is used for research, development, and
equipment calibration for imaging techniques to detect materials of interest. The site consists of
two 10-acre test beds. One of the test beds is used to detect hazardous materials while the other
test bed is used as a calibration site.

TA-33 Utilization in Support of Global Security Mission

The Laboratory constructed an anechoic chamber (a room designed to stop reflections or echoes
of either sound or electromagnetic waves) at TA-33, the largest enclosure of its kind at LANL, and
began operations in 2018 in support of sensitive radio-frequency measurements and
characterization efforts for a wide range of Global Security mission areas. The facility, approved
for operations at the highest security levels, has greatly advanced the Laboratory's ability to support
developmental phases of diagnostics design, antenna development/selection, and experimental
validation to most efficiently baseline the Laboratory’s ability to accurately collect and separate
relevant radio-frequency spectra. Additional capability enhancements at TA-33 include operation
of the Laboratory's largest open-air Class 4 laser in 2020. This 7.5-terawatt/300-megajoule pulsed
laser is utilized for remote measurements associated with material degradation and
characterization. TA-33 has also evolved to more effectively support Nuclear Emergency Support
Team training and associated material detection evaluations through periodic use of radioactive
materials and commercial/portable x-ray systems.
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A.2.2.2.9.3 Offsite Source Recovery Program

Recovery of Foreign Sealed Sources

A notable change to the OSRP since 2008 is the inclusion of recovery and transportation of sealed
sources from foreign countries to the U.S. through the global commons by commercial cargo
aircraft and also the role of a commercial facility in managing these sealed sources. These elements
of the program were evaluated in the Supplement Analysis for the Transport and Storage of High-
Activity Sealed Sources from Uruguay and Other Locations (NNSA 2011a) (76 FR 40352, July 8,
2011).

A.2.2.2.9.4 Bioscience/Biosecurity

Bioscience Facilities

In the 2009 ROD for the 2008 LANL SWEIS, NNSA decided to construct and operate a new
Science and Engineering Complex at TA-62 (74 FR 33232, July 10, 2009). The complex would
have been a replacement facility for bioscience operations that are currently conducted at TA-43-
0001. Subsequently, NNSA cancelled the project (NNSA 2010c).

In 2019, the Laboratory began construction on a new modular facility for the bioscience operations
at the former location of the Press Building (TA-3-0035). This facility, referred to as the Biological
Research Laboratory, meets the requirements to operate as a BSL-1 or BSL-2 facility. It was built
on a previously disturbed site and provides approximately 14,000 square feet of space and houses
BSL-2 laboratories and office space (NNSA 2018d). The Bioscience Research Laboratory began
operations in 2022 and includes the following (LANL 2024a):

¢ Virology laboratory — research involving influenza strains;

e Cellular laboratory — activities involving human cell line studies;

e Bacterial laboratories — two laboratories with activities involving bacterial strains,
growth, and DNA extraction;

e Molecular biology laboratories — three laboratories with activities involving DNA
preparation, electrophoresis, and polymerase chain reaction techniques; and

e Soils laboratories — two laboratories with activities working with domestically collected
soils.

The former Press Building and surrounding area underwent DD&D prior to construction (NNSA
2018d).

During 2004, the Laboratory constructed what was originally intended to be a BSL-3 facility (TA-
3-1076) in TA-3. Building 1076 is a windowless, single-story, 3,200-square-foot, standalone
biocontainment facility. Due to the need to consider new circumstances and information relevant
to the actual construction of Building 1076 and its future operation, NNSA withdrew the NEPA
coverage for the facility and it did not begin operations. In 2018, the Laboratory revised the
proposed use of the facility to enable BSL-2 and chemical operations. In 2019, the building
underwent significant upgrades to the heating, ventilation, and air conditioning control systems
and other facility systems. One laboratory space is proposed to be used for select agents and one
to be used for potential chemical and biological toxins. Building occupancy was transferred to the
Bioscience Division, and they initiated programmatic startup plans. The facility was undergoing
programmatic startup in 2022 and received full beneficial occupancy (LANL 2024a). This facility
has been named the Emerging Threat Laboratory.
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A.2.2.3 Science, Technology, and Engineering Program
A.2.2.3.1 Accelerator Science

Accelerator science supports many programs at the Laboratory, including stockpile stewardship
and weapons; global security; and science, technology, and engineering. Accelerator science
involves radiographic imaging, remote measurements of electromagnetic signatures, development
of directed energy sources, isotope production, and development of new capabilities such as
radiation therapy and irradiation/sterilization of materials. In addition, accelerator science is part
of the basic science mission at LANL and supports fundamental research in key technologies.

A substantial fraction of LANL’s accelerator activities are conducted at the LANSCE, which lies
entirely within TA-53 and comprises more than 400 structures. The majority of LANSCE
operations are associated with the 800-million-electron-volt linear accelerator, a proton storage
ring, and three major experimental areas supporting the Stockpile Stewardship Program: the
Manuel Lujan Neutron Scattering Center (the Lujan Center), the Weapons Neutron Research
Facility, and the Proton Radiography Facility. The principal capabilities and activities conducted
at LANSCE include:

e Accelerator beam delivery, maintenance, and development of diagnostic instruments;

e Experimental area support including facility and plant operating and engineering services;
environment, safety, and health services and oversight; site and building physical security;
visitor control; and facility-specific training;

Dynamic radiography research utilizing proton radiography;

Materials science experiments using neutron scattering;

Neutron radiography;

Neutron science and nuclear physics research;

Subatomic physics research;

Testing of electronic components for their response to radiation;

Production of medical radioisotopes; and

High-power microwaves research and advanced accelerator development.

TA-53 includes other facilities and laboratories supporting accelerator R&D and integrated
systems testing, for both current and future accelerator technologies and missions. One notable
such facility is Building 365, which has an infrastructure capable of producing and accelerating
high-energy particle beams.

A.2.2.3.2 Materials and Physical Sciences

The materials and physical science research supports many Laboratory programs, including
stockpile stewardship and weapons, global security, and science, technology, and engineering.
Activities include:

e R&D related to materials discovery, fabrication, integration, and performance;
Generating new/improved technology in experimental physics;

Diagnostics instrumentation, sensor, and tool development;

Evaluating and predicting structure/property relationships;

Practical applications of materials—from nano to macro;

R&D of quantum materials, quantum sensors, quantum networking, and quantum
computing, including experimental, computation, and theoretical work;
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Understanding and exploiting quantum phenomena;
Materials characterization under extreme environments;
Actinide chemistry and actinide material science;

Fuel cells and electrolyzers;

Advanced separation technologies;

Acoustic separations and sensor technologies;

e Static and dynamic characterization of materials; and

e Ultrafast materials and optical science.

Operations related to materials and physical sciences are conducted in many LANL facilities,
including the LANSCE, Center for Integrated Nanotechnologies, and National High Magnetic
Field Laboratory-Pulsed Field Facility (LANL 2022f).

A.2.2.3.3 Isotope Program

Production of isotopes utilizes unique capabilities to produce radioisotopes that are in short supply.
The Isotope Production Facility, a 100-megavolt proton bombardment station located at LANSCE,
is a premier facility able to conduct high-current irradiations for large-scale production, as well as
delicate, low-current experimental work. The Laboratory also maintains a robust hot cell facility for
isotope processing in TA-48, as well as a glovebox line within PF-4 in TA-55. The Laboratory
produces the following isotopes for medical, industrial, and research applications:

Strontium-82 — used for cardiac imaging

Germanium-68 — used for diagnostic procedures

Actinium-225 — used for targeted alpha therapy

Sodium-22 — used as a source for positron emission tomography
Arsenic-73 — used for environmental research

The Laboratory also is engaged in the development of new isotopes for application in the fields of
medicine, fundamental nuclear physics,
national security, environmental science, and MEDICAL USES

industrial apphcatlons (LANL 2022f)' Isotopes produced at LANL are critical for medical

. . diagnosis and disease treatment. One of the more
A.2.2.3.4 Basic Science common uses is as a tracer, in which a radioisotope

. is taken orally, injected, or inhaled into the body. The
Sponsored by a broad contingent of the radioisotope then circulates through the body or is

scientific community—including the DOE | taken up only by certain tissues. Its distribution can
Office of Science, academia, industry partners, be tracked according to the radiation it gives off. The

and Laboratory-directed R&D—basic science emitted radiation can be captured by various
imaging techniques, such as single-photon emission

ensures that LANL’s research capabilities | computed tomography or positron emission
remain at the cutting edge and that Laboratory | tomography.

scientists and engineers are prepared to solve | Therapeutic applications of radicisotopes typically
critical challenges across national missions. | are intended to destroy the targeted cells. This

> : : approach forms the basis of radiotherapy, which is
The Laboratory’s basic science programs commonly used to treat cancer and other conditions

provide a focal point for basic and applied R&D | involving abnormal tissue growth.
programs in materials science, nanoscience,
biology, biotechnology, environmental, climate, medical, isotopes, high-energy physics, nuclear
physics, heavy-element chemistry, and advanced computing projects. The Laboratory’s energy
portfolio spans a broad spectrum from fuel-cell research to biofuels and fusion energy. Basic
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science capabilities are spread across the LANL campus with multiple technical divisions
contributing.

A.2.2.3.5 Strategic Partnership Projects

Strategic Partnership Projects (SPP) capabilities support federal and non-federal entities that are
outside of DOE and NNSA and involve broader national security, energy security, and scientific
development missions. LANL engages in partnerships with academia, industry, and government
entities that support the Laboratory’s mission and need to utilize the Laboratory’s capabilities as a
federally funded R&D center for national needs. The strategy for partnering includes entering into
agreements with external partners and sponsors and obtaining long-term investments in the
Laboratory’s capabilities. The SPP program leverages the Laboratory’s core competencies,
infrastructure, and technical staff to deliver practical solutions. The three primary national security
agencies with Laboratory SPP interagency agreements include the DoD, the U.S. Department of
Homeland Security, and the U.S. Intelligence Community (through the DOE Office of Intelligence
and Counterintelligence). In turn, these activities have circled back to the NNSA for use as test
diagnostics in support of stockpile stewardship as well as deployable units for defense nuclear
nonproliferation missions.

A.2.2.3.6 Energy Security

The Laboratory is using its scientific capabilities to enhance national energy security. With energy
use increasing across the nation and the world, the Laboratory applies its expertise to those areas
in which energy security needs intersect with its scientific strengths and capabilities. Challenges
are tackled through fundamental scientific discovery by harnessing experimental and high-
performance computational modeling and simulation capabilities. LANL also partners with energy
industry leaders to develop energy sources with limited environmental impacts and improve the
nation’s energy infrastructure security, reliability, and efficiency. LANL has three main areas of
focus in energy security: (1) safe and sustainable nuclear energy, (2) materials and concepts for
clean energy, and (3) mitigating impacts of global energy demand growth. Laboratory scientists
and engineers have expertise and perform research in a range of energy areas (LANL 2022b):

Fuel cells;

Hydrogen storage and production;

Carbon sequestration;

Unconventional fossil fuels;

Carbon dioxide separation and capture;
Superconductivity;

Biofuels;

Energy storage;

Geothermal energy;

Nuclear reactor design and fuels development;
Fusion energy theory and materials research; and
Environmental impacts of energy systems, including climate change.

A.2.2.3.7 Climate Research

Climate research involves Earth systems modeling and touches on two of the main major mission
drivers at the Laboratory: (1) Global Security and (2) Science, Technology, and Engineering. Thus,
this research is core to LANL’s mission. The Laboratory’s approach to climate research relies on
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integrating observational data with analytic and computational models. The end goal is to provide
practical, science-based decision support to managers and policy makers at local to national levels
so that they have the right information to make the best decisions concerning climate policy and
action. LANL addresses a variety of climate-related issues (LANL 2022d):

e Atmo

spheric measurements of greenhouse gases and pollutants;

e Improved models of climate through massively parallel simulation capabilities and other
advances in computational and measurement technologies;

¢ Development and deployment of mobile/portable multi-sensor platforms for measurements
of chemical, isotopic, and energy balance signatures;

¢ Field/modeling studies of climate impacts; and

e Impacts on surface water and groundwater systems and the linkages between water and
energy production.

A.2.2.3.8 Infrastructure and Major Facilities Supporting Science, Technology, and
Engineering

Science, technology, and engineering activities currently take place in many technical areas, as
described in Table A.2.2-5.

Table A.2.2-5 Science, Technology, and Engineering Activities by Technical Area

Technical
Area

Mission Activity Description

TA-00

The microbial research laboratory (under Biosciences) is located at TA-00.

TA-3

The Chemistry and Metallurgy Research Building, the Bioscience Research Laboratory,
and the Emerging Threat Laboratory are located in TA-3.

TA-33

TA-33 is remotely located at the southeastern boundary of LANL. The National
Radioastronomy Observatory’s Very Long Baseline Array telescope is located at TA-33.
The Laboratory also operates its most powerful open-air laser in this TA.

TA-46

TA-46, located between Pajarito Road and the Pueblo de San Ildefonso, is one of LANL’s
basic research sites. Activities have focused on applied photochemistry operations and have
included development of technologies for laser isotope separation and laser enhancement
of chemical processes.

TA-48

The Radiochemistry and Hot Cell facilities at TA-48 support research and development in
nuclear and radiochemistry. Their primary roles include research; production of medical
radioisotopes; and support services to other LANL organizations, primarily through
radiological and chemical analyses of samples. The TA-48 Complex contains five major
research buildings: the Radiochemistry Laboratory (48-1), the Assembly Checkout
Building (48-17), the Diagnostic Instrumentation and Development Building (48-28), the
Clean Chemistry/Mass Spectrometry Building (48-45), and the Weapons Analytical
Chemistry Facility (48-107).

TA-51

Greenhouse gas and climate studies are performed in TA-51. TA-51 is also used for research
and experimental studies on the long-term impacts of radioactive materials on the
environment. Various types of waste storage and coverings are studied at TA-51.

TA-53

As described in Table 2.2-1, the Los Alamos Neutron Science Center supports both basic
and applied research programs related to science, technology, and engineering as well as
the stockpile stewardship and weapons mission.
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A.2.2.3.9 Science, Technology, and Engineering Program — Changes Since 2008
SWEIS

This section identifies notable changes that have occurred to the capabilities, facilities, and
operations related to the Science, Technology, and Engineering Program since publication of the
2008 LANL SWEIS.

A.2.2.3.9.1 Accelerator Science
LANSCE Weapons Neutron Research National Security Nuclear Science Facility

The National Security Nuclear Science Facility is a 3,650-square-foot building that doubled the
Weapons Neutron Research Facility’s capacity for experimental testing. The National Security
Nuclear Science Facility is a user facility and supports civilian and national security research.
Construction was completed in 2012.

LANSCE Risk Mitigation Project

As part of the LANSCE Risk Mitigation Project, the Laboratory refurbished critical operating
programmatic equipment at the LANSCE facility at TA-53. The project replaced aging
components and infrastructure that comprised a substantial risk to the accelerator’s performance
and reliability. The project incorporated the following changes:

e Replaced the klystrons, which serve as amplifiers, with the same form, fit, function and
capability as the existing equipment. LANL's supply of replacement klystrons had been
exhausted and identical replacement parts were no longer available.

e Replaced obsolete and end-of-life radio-frequency power, phase/amplitude control systems
that drive the drift tube linear accelerator (LINAC) and coupled cavity LINAC systems,
and the obsolete LINAC timing system. These systems were tailored to the new amplifier
equipment.

A.2.2.3.9.2 Materials and Physical Sciences

Materials Science Laboratory

In TA-3, the Material Science Laboratory Infill Project began in 2012 and developed about 6,000
square feet of laboratory space in an unfinished area on the second floor of TA-3-1698. Four

laboratory environments were developed and outfitted with appropriate enclosures and lab
benches. The project was completed in 2014 (LANL 2016a).

A.2.2.3.9.3 Isotope Program

TA-53 Radiological Facility

Construction planning began in 2020 for the new Light Manufacturing Laboratory, which will
serve as a new TA-53 Radiological Facility to serve the Isotope Production Program. Construction
was put on hold in 2021 (LANL 2024a). Details about the facility are provided in Chapter 3,
Section 3.2 under the No-Action Alternative.

Isotope Production Facility

The Isotope Production Facility at TA-53 Building 984 generates radionuclides for medical
diagnostic and therapeutic use. This facility has been a minor (unmonitored) source of airborne
radionuclides since its operations started in 2004. To meet increased demand for radioisotopes, the
facility expressed a desire to increase the number and type of targets irradiated each year, and also
increase accelerator beam current delivered to the targets. These actions had the potential to
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increase the level of radioactive air emissions from the facility. To allow for this increased
operational flexibility, the facility transitioned from a minor source to a major emissions source,
meaning it became a fully monitored emissions source and meets associated inspection and
maintenance criteria. In late 2020 and into 2021, the stack sample location was successfully tested
to verify that it met required sampling criteria. Stack sampling equipment was installed in 2022 to
measure emissions of particulate and vapor radionuclides. Sampling operations commenced in late
December 2022. Measurements of gaseous radionuclide emissions had been ongoing for several
years and is being expanded to include full gamma spectroscopy capability. Effective January 1,
2023, the facility is being managed as a major source.

Even with the increased accelerator beam current and new targets, the Laboratory does not
anticipate the actual level of emissions from the facility to significantly increase. Most emissions
are gaseous radionuclides coming from general beam operations and are not dependent on the type
or number of irradiated targets.

A.2.2.3.9.4 Energy Security

Fuels Research Laboratory

LANL modified an existing laboratory in Building 455 in TA-35 to serve as the Fuels Research
Laboratory, which fabricates and characterizes fuel pellets. The former use of the building was the
Polymer and Coating Laboratory.

This laboratory space primarily performs activities involving the synthesis and analysis of
ceramics and ceramic composites of uranium-based materials, which are important to nuclear fuels
program research at the LANL. The Fuels Research Laboratory also investigates thorium-based
materials systems, irradiated metals, and other novel materials (NNSA 2010d).

A.2.2.4 Mission-Enabling Operations and Miscellaneous Programs
A.2.2.4.1 Utilities

Laboratory research demands 24-hour, highly reliable utilities and support services. Mission-
Enabling Operations supports all Laboratory programmatic needs and is foundational to making
sites habitable, including assets for communications, power, water, emergency services, offices,
warehouses, roads, and parking. Other infrastructure assets include natural gas, wastewater
collection and treatment, steam distribution, condensate return, and stormwater management.
LANL is comparable to a small city, providing utility services to hundreds of buildings, roads, and
basic support services for its population and some services for Los Alamos County (primarily
electricity). LANL has its own electric, gas, water, communications, sewage collection systems,
and fire stations. Mission support assets also include cafeterias, maintenance shops, analytical
laboratories, and business functions. The enabling infrastructure supports the execution of all
LANL missions. Chapter 4, Section 4.10 of this SWEIS provides details regarding the existing
utility infrastructure and consumption at LANL.

Like many government agencies, cities, and counties, LANL is operating some facilities and
infrastructure longer than expected. Support utilities and infrastructure are the foundation of all
mission facilities. Some of this infrastructure is beyond its useful life and at or near capacity
limitations, increasing maintenance costs and reliability risks. Aging infrastructure and the need
for reliable, code-compliant systems create gaps that require ongoing investment. Existing
infrastructure capacity must also be increased to meet the projected load demands of the future.
As discussed in Chapter 3, Section 3.3 of this SWEIS, NNSA is proposing many infrastructure
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improvement projects, including upgrades to electrical, water supply and cooling, and electric
vehicle charging systems.

A.2.2.4.2 Security

LANL is home to a broad spectrum of national security assets and is responsible for their
protection, which requires enhanced security measures. To execute its safeguards and security
mission, the Laboratory operates and maintains a number of site infrastructure facilities and
systems. These include Protective Force training and operations facilities; physical protection
elements (fences, gates, access control and intrusion detection systems, video surveillance systems,
and barriers); and systems supporting security clearance and badging functions. This provides
protection against a broad range of threats. Security threats include unauthorized access, cyber
threats and electronic intrusion, theft or diversion of nuclear material, sabotage, espionage, loss or
theft of classified matter and proprietary information, destruction of government-owned and
Laboratory-managed property, and other hostile acts.

A primary aspect of the LANL protection strategy is a sophisticated, information technology
access control and intrusion detection system. This system meets such stringent security
requirements that the DOE’s Office of Defense Nuclear Security has cited it as the standard for
physical security systems protecting facilities. As it monitors and controls entry into buildings
requiring enhanced security, this system is continually monitoring LANL for security threats and
can alert and direct security protective forces to those threats. The Laboratory’s sensitive
information, materials, and facilities are thoroughly protected, intruders can be detected in real
time, and intrusions and emergencies receive prompt response from the Protective Force, police,
and investigative personnel. The Laboratory is provided with continuous forms of security 24
hours a day, seven days a week.

A.2.2.4.3 Occupational Health

Occupational medical services are provided to workers at the Laboratory. Occupational Medicine
Building 1411, located at TA-3, houses about 60 medical personnel and supports approximately
2,500 LANL patients per month. Occupational medicine provides clinical services that are
designed to protect and promote the physical and mental health and well-being of the Laboratory’s
workforce. This includes medical surveillance programs that utilize evidence-based care to provide
for early detection of injury and/or illness that can potentially affect individuals whose work
involves occupational and environmental hazards. In addition, occupational medicine conducts
periodic qualification-based medical evaluations of worker’s ability to perform assigned work
activities safely. These evaluations are performed per applicable regulations and standards and
promote health and safety for all required medical certifications. Also, occupational medicine
maintains and provides records in support of the Energy Employees Occupational Illness
Compensation Program Act. The Act provides compensation and payment of medical expenses
incurred by employees of DOE contractors and subcontractors, or their survivors, who develop an
illness due to exposure to toxic substances at DOE facilities.

A.2.2.4.4 Waste Management

The Laboratory provides onsite waste characterization, packaging, treatment, storage, offsite
disposal, and transportation of various sanitary, radioactive, hazardous, and otherwise regulated
wastes generated by LANL activities. Wastes from Laboratory operations are regulated by federal
and state regulations applicable to specific waste classifications. The Laboratory manages and
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disposes of LLW, TRU waste, MLLW, mixed TRU waste, hazardous waste, universal waste, Toxic
Substance Control Act (15 U.S.C. § 2601 et seq.) waste, New Mexico Special Waste, “green is
clean” derived waste, and biological waste. Wastes are disposed of at licensed offsite facilities.
Chapter 4, Section 4.11 of this SWEIS provides details about LANL’s waste management facilities
and operations.

A.2.2.4.5 Manhattan Project National Historical Park

The Manhattan Project National Historical Park (MAPR) is a U.S. National Historical Park jointly
operated by the National Park Service (NPS) and DOE. The MAPR was established in 2014 to
preserve the historic resources of the Manhattan Project and to improve public understanding of
the Manhattan Project’s history and legacy (NPS 2022). The MAPR celebrates this legacy and
incorporates the three most important sites of the Manhattan Project: Los Alamos, New Mexico;
Oak Ridge, Tennessee; and Hanford, Washington. Today, the MAPR at Los Alamos encompasses
30 sites: 17 at LANL and 13 in downtown Los Alamos. Select MAPR sites on LANL property are
open to the general public twice a year, corresponding with the opening of the Trinity Site in
Alamogordo, New Mexico. DOE-Legacy Management is responsible for coordination among the
DOE program offices responsible for implementation of the MAPR mission. DOE also has long-
term stewardship responsibilities for other select sites within the LANL footprint.

The MAPR was established and signed into law on December 19, 2014, through Section 3039 of
the Carl Levin and Howard P. “Buck” McKean National Defense Authorization Act for Fiscal
Year 2015 (Public Law 113-291). The park is implemented through a Memorandum of Agreement
between the Department of Interior and DOE for the Manhattan Project National Historical Park,
signed on November 10, 2015 and updated effective January 1, 2022. The Memorandum of
Agreement establishes roles and responsibilities between the two federal agencies for historic
properties located within the park (NNSA 2018a).

A.2.2.4.6 Wildland Fire Program and Forest Health Management

Most of LANL is largely undeveloped and forested with a mix of ponderosa pine, pifion-juniper,
and native grassland. The developed areas of the site are concentrated and isolated in a few mesa-
top campuses that are incised by 13 steeply sloped and deeply eroded canyons. The Laboratory
has managed the forests in its open areas since its inception, but several large wildland fires have
broken through or come close to LANL’s borders threatening or damaging the site’s infrastructure
and employees. Past large wildland fires include the La Mesa fire (1977), the Dome fire (1996),
the Oso fire (1998), the Cerro Grande fire (2000), the Las Conchas fire (2011), and the Cerro
Pelado fire (2022). At the time, the Cerro Grande fire in 2000 was New Mexico’s most damaging
on record.’ It burned approximately 28 percent (7,650 acres) of LANL’s footprint and destroyed
100 structures on the site (LANL 2002). After the Cerro Grande fire in 2000, the Laboratory took
a number of proactive steps to minimize the threat of wildfires (LANL 2013):

Thinning trees and removing ground fuels;

Installing fire breaks and roads;

Building an Emergency Operations Center at TA-69;

Purchasing additional fire trucks, service vehicles and heavy equipment; and

3 The 2022 Calf Canyon/Hermit's Peak blaze now ranks as the largest wildfire in New Mexico's recorded history.
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¢ Enacting interagency agreements and training with the U.S. Forest Service (USFS), NPS,
Los Alamos County, and the State of New Mexico.

Due to increased forest management activities after the Cerro Grande fire, the 2011 Las Conchas
fire, which was then the largest fire in New Mexico state history, burned less than an acre at LANL
with no infrastructure losses (LANL 2013). Most recently, the 2022 Cerro Pelado fire burned in
the southern Jemez Mountains in Sandoval County, southwest of Los Alamos. Although the fire
did not burn any LANL property, the Laboratory took emergency actions to be prepared.

In 2012, construction of an interagency fire center was completed at TA-49. The NPS is the
primary building occupant, under an agreement with NNSA and the USFS. The facility supports
interagency operations for wildfire response. It includes offices, a training and conference room,
and storage for fire-protection/suppression equipment and helicopter landing pads.

In 2019, NNSA published a supplemental environmental assessment (NNSA 2019d) that evaluated
the current forest management activities and proposed a more aggressive and holistic forest
management plan that considered the increased wildland fire risk due to longer fire seasons,
changes in vegetation, and climate change. As a result, NNSA is planning to reduce wildland fire
risk and achieve forest management objectives through forest thinning and the implementation of
restoration treatment practices. Through this approach, NNSA expects to achieve a lower final tree
density and encourage a mosaic of forested areas that include variable-sized openings, tree groups
and clumps of various maturity, as well as open grasslands throughout LANL site (NNSA 2019d).
Chapter 3, Section 3.4.2 of this SWEIS describes additional proposed actions that are intended to
minimize the threat of wildland fires under the Expanded Operations Alternative.

A.2.2.4.7 Office and Warehouse Space

LANL includes about 2.4 million square feet of office and warehouse space. As discussed in
Chapter 1, Section 1.3.2 of this SWEIS, many of these buildings are aging and have been used
longer than expected due to limited capital to rebuild. Consequently, as discussed in that section,
this SWEIS includes proposed actions to construct many new offices and warehouses.

In 2008, onsite LANL facilities comprised 8.6 million gross square feet of laboratory, production,
administrative, storage, service, and miscellaneous space. About 2.4 million gross square feet of
this space was designed to house personnel in an office environment. Additionally, DOE/NNSA
and the Laboratory leased approximately 600,000 gross square feet of space within the towns of
Los Alamos and White Rock. As of 2023, onsite facilities comprised about 7.9 million gross square
feet. Together, the onsite and leased offsite space total approximately 8.5 million gross square feet
of facilities managed by DOE/NNSA to support LANL operations.

In 2021, the Laboratory began a 10-year lease on a 28,000-square-foot building at the junction of
north Guadalupe and west Alameda streets in Santa Fe. The new location offers space for
Laboratory meetings, events, conferences, and teleworking. The Laboratory also leased two other
Santa Fe office buildings totaling 77,856 square feet of space at the corner of Pacheco Street and
St. Michael’s Drive, which offer meeting rooms, permanent offices, and co-working space for
roughly 500 employees in the Laboratory’s administrative services sectors, including human
resources, procurement, finance, and information technology.

In addition, the Laboratory announced in 2022, that it will lease approximately 20,000 square feet
of light lab space at 81 Camino Entrada in Los Alamos. Light lab space is general-purpose space
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for conducting routine scientific tests such as algae growth or water-sample analysis. No nuclear
or hazardous activity will take place in this space.

Outside of the LANL region of influence (ROI), the Laboratory leases approximately 8,000 square
feet of office space and 6,500 square feet of warehouse space in Carlsbad, New Mexico. These
spaces support approximately 40 employees in LANL’s Repository Science and Operations (RSO)
Division, which supports WIPP and the National Transuranic Waste Program. The warehouse
space is the hub for the RSO Mobile Loading Source Recovery Team

A.2.2.4.8 Roads and Parking

LANL manages and maintains approximately 83 miles of roads, as well as pathways and parking
areas. Chapter 4, Section 4.12 of this SWEIS describes the transportation network on and around
LANL. As discussed in Chapter 3 of this SWEIS, NNSA is proposing many road and parking
improvement projects within each of the alternatives.

Parking Structures at TA-3 and TA-50

The Laboratory constructed multi-level parking structures (each approximately 200,000 square
feet) at TA-3 and TA-50 to provide additional and upgraded parking infrastructure. The TA-3
parking structure provides a net increase of approximately 380 spaces, and the TA-50 parking
structure provides a net increase of approximately 370 spaces. The TA-50 facility provides
additional parking for workers along the Pajarito Corridor (TAs -35, -48, -50, -55, and -63) (NNSA
2019a, 2019¢). Additional parking structures are proposed under the No-Action Alterative and the
Modernized Operations Alternative.

A.2.2.4.9 Emergency Services

This capability and infrastructure includes onsite and offsite emergency response to fires, medical
emergencies, regional earthquakes, and other significant onsite incidents that may require a
collaborative response by the Laboratory with the city, county, state, and federal agencies.
Coordinated operations take place in the Emergency Operations Center located in TA-3. Appendix
D of this SWEIS discusses emergency management, communications, and response teams and
assets to meet DOE and state requirements.

A.2.2.4.10 Trails Management Program

There are 32 named trails on and around the LANL site with a combined length of about 50 miles.
Twenty-five of these trails (approximately 36 miles) are commonly open for public use. NNSA
and the Laboratory developed a Trails Management Program to address resource issues through
improved and active stewardship. The Trails Management Program was evaluated in the LANL
Trails Management Program EA as described in Section A.1.4.3 (NNSA 2003b). The Trails
Management Program addresses both public use of trails within the LANL site and trails use by
workers at the Laboratory. The Trails Management Program at LANL supports the Laboratory’s
mission by ensuring that trail use by employees, residents, and visitors remains compatible with
LANL’s stewardship of the important and protected cultural and biological resources on DOE
lands on the Pajarito Plateau, and is protective of health, safety, and security with respect to LANL
operations. The Trails Management Program is implemented through the Trails Management Plan
(LANL 2015b), which includes policy guidance for all trails at LANL, sets requirements for trails
management, and includes trail-specific management plans with recommendations for all managed
trails.
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A.2.2.4.11 Enduring Environmental Stewardship Program

The Enduring Environmental Stewardship Program facilitates planning, implementing,
monitoring, updating, and communicating the execution of the Laboratory’s long-term
environmental stewardship strategy. The goals address enduring environmental stewardship
planning and implementation, and include:

e Advancing Communication and Engagement — This goal addresses the enduring
environmental stewardship communication strategy. It guides how the Laboratory uses
transparent and effective communication to improve how it performs its environmental
work and builds stakeholder trust.

e Supporting Mission and Compliance — This goal recognizes the important balance
between performing the mission and complying with environmental laws and regulations.
It guides how the Laboratory continues to invest into strong and resilient regulatory
compliance to support the mission and enduring environmental stewardship.

e Controlling Emissions, Discharges, and Wastes — This goal addresses the Laboratory’s
commitment and ongoing work to minimize emissions, discharges, and wastes generated
from Laboratory activities. It focuses on how LANL complies with regulatory
requirements and uses BMPs to guide activities related to pollution prevention, enduring
waste management, monitoring, and environmental stewardship.

e Managing Natural and Cultural Resources — This goal addresses the importance of
managing LANL’s natural and cultural resources responsibly as part Laboratory activities.
It highlights the plans/processes the Laboratory uses to be effective and respected long-
term trustees of LANL resources.

e Conserving Energy and Water — This goal focuses on the important connection between
enduring environmental stewardship and use of energy and water. It highlights the
Laboratory’s plans and goals for using energy and water in a responsible way that is
sustainable long-term.

e Ensuring Resilient Land Use — This goal recognizes the long-term responsibility to
manage the land effectively to support the Laboratory mission with minimal impacts on
the environment. It focuses on continuing to improve the land use practices and ability to
manage impacts of environmental changes that could affect the Laboratory mission.

The Enduring Environmental Stewardship Program develops and executes a portfolio of goal-
aligned environmental stewardship projects and initiatives. These projects and initiatives support
and further enable the Laboratory’s mission and operations, can be used to mitigate actual and
potential impacts, and enhance the enduring environmental stewardship capability.

A.2.2.4.12 Infrastructure and Major Facilities

The supporting infrastructure and miscellaneous operations take place in many technical areas, as
described in Table A.2.2-6.
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T

able A.2.2-6 Miscellaneous Missions Activities by Technical Area

Technical
Area

Mission Activity Description

TA-0
(offsite
facilities)

TA-0 designation is assigned to structures leased by DOE and NNSA that are located
outside LANL’s boundaries. There are approximately 58 LANL facilities with this
designation, with about 235,000 square feet of space. The University of California and the
Community Reading Room; the Bradbury Science Museum; the White Rock Environment,
Safety, and Health Training Center; and other various office suites are located in the Los
Alamos townsite and White Rock.

TA-3

The Occupational Medicine Facility is located in TA-3. The Medical Facility includes a
clinical laboratory. Institutional-level analytical support for environmental samples and
bioassay samples is also provided. TA-3 is also the location for the TA-3 Substation, major
switchgear equipment, and the combustion gas turbine generator.

TA-5

Largely uncleared, TA-5 is located between East Jemez Road and the Pueblo de San
Ildefonso and contains physical support facilities, an electrical substation, test wells, several
archaeological sites, and environmental monitoring and buffer areas.

TA-6

The Western Technical Area Substation is located in TA-6 and provides power to the
western portion of the LANL site.

TA-47

Office and warehouse space leased in Santa Fe.

TA-50

TA-50 is located near the center of LANL. The site supports LANL’s waste management
activities for several types of waste, including storing solid and liquid low-level, mixed low-
level, TRU, and hazardous waste. Major facilities at TA-50 include the Radioactive Liquid
Waste Treatment Facility, the Waste Characterization Reduction and Repackaging Facility
(a size reduction facility), and the Actinide Research and Technology Instruction Center.

TA-53

The LANSCE Substation provides power to the TA-53 electrical loads. Waste treatment
includes wastewater storage to allow for short-lived radioisotope decay followed by solar
evaporation. Radioactive liquid waste is pumped from lift stations through double-walled
piping to one of three 30,000-gallon horizontal fiberglass tanks located in a building at the
east end of TA-53. After allowing for decay, the radioactive liquid waste is pumped to one
of two aboveground concrete evaporation basins. Each of the basins can hold 125,000
gallons of liquid and has impermeable liners and leak detection instrumentation.

TA-54

TA-54, located on the eastern border of LANL, is one of the largest technical areas at
LANL. Its primary function is management of solid radioactive and hazardous chemical
wastes, including storage, treatment, decontamination, and disposal operations. The
Radioactive Assay Nondestructive Testing Facility is located at TA-54. DOE-EM has
ongoing environmental remediation activities in TA-54.

TA-57

TA-57 is located about 20 miles west of LANL on the southwest edge of the Valles Caldera
in the Jemez Mountains. TA-57 lies within an area of land administered by the U.S. Forest
Service. The primary purpose of TA-57 is observation of astronomical events. TA-57
houses the Milagro Gamma-Ray Observatory and a suite of optical telescopes.

TA-59

TA-59 is located on the south side of Pajarito Road, adjacent to TA-3. TA-59 facilities
provide LANL support services in the areas of health physics, risk management, industrial
hygiene and safety, policy and program analysis, air quality, water quality and hydrology,
hazardous and solid waste analysis, and radiation protection.
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Technical - Gorl q-en
Area Mission Activity Description
TA-60 Various Laboratory waste streams (LLW, MLLW, chemical waste) are stored in TA-60.

The TA also stores equipment for managing roads and grounds.

TA-61, located in the northern portion of LANL, contains physical support and
TA-61 infrastructure facilities. It also hosts a 1-megawatt solar power plant and the Los Alamos
County Eco Transfer Station that are operated by Los Alamos County.

TA-63, located in the north-central portion of LANL, contains physical support and
TA-63 infrastructure facilities. The facilities at TA-63 serve as localized storage and physical
support office space. The TRU Waste Facility is located at TA-63.

TA-64 is located in the north-central portion of LANL and provides offices and storage
space.

TA-64

TA-69, located in the northwestern corner of LANL, serves as a forested buffer area. TA-
69 includes the Emergency Operation Center.

TA-70 is located on the southeastern boundary of LANL and borders the Santa Fe National
TA-70 Forest across the Rio Grande. It is a forested area and serves as a buffer zone. TA-70 is
included in the Trails Management Program.

TA-71 is located on the southeastern boundary of LANL and is adjacent to White Rock to
TA-71 the northeast. It is an undeveloped area that serves as a buffer zone for the High Explosives
Test Area. TA-71 is included in the Trails Management Program.

TA-72 is located along East Jemez Road on the northeastern boundary of LANL. The site
TA-72 contains LANL’s small arms firing range, which is used by Protective Force personnel for
required training and practice purposes.

TA-69

A.2.2.4.13 Mission-Enabling Operations and Miscellaneous Programs — Changes
Since 2008 SWEIS

This section identifies notable changes that have occurred to the capabilities, facilities, and
operations related to Mission-Enabling Operations and miscellaneous programs since publication
of the 2008 LANL SWEIS. The section also provides additional descriptions of several
miscellaneous programs at the Laboratory related to environmental protection and stewardship.

A.2.2.4.13.1 Utilities

Photovoltaic Solar Array

Los Alamos County operates a 1-megawatt solar photovoltaic array, which was installed in 2012
on the old LANL landfill site. The solar array is on 15 acres of land. The system is connected to a
7-megawatt-hour battery storage system, which is connected to the Los Alamos Power Pool
infrastructure (NNSA 2010e).

Sanitary Effluent Reclamation Facility

The construction and operation of the SERF, located on the south rim of Sandia Canyon in TA-3,
was evaluated in the 2008 LANL SWEIS. In 2010, NNSA proposed to expand the size and
operational capacity of the SERF to improve wastewater treatment to meet effluent limitations for
PCBs imposed in NPDES Permit NM0028355. The permit required compliance with these
limitations by July 31, 2012. The facility expansion was fully operational by the deadline and
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included the installation of associated storage tanks, pumps, piping, and equipment necessary to
distribute the treated water for reuse at LANL facilities (LANL 2014b). Chapter 4, Section 4.4 of
this SWEIS provides details related to the operation of the SERF.

TA-3 Substation Replacement

Between 2018 and 2022, the Laboratory constructed a new 115-kilovolt substation to replace the
existing substation in TA-3 to provide back-up, redundant, and reliable feeder sources to LANL
and Los Alamos County electrical distribution systems and provide additional capacities for future
growth (NNSA 2016). The substation replacement was completed in 2022 (LANL 2024a).

A.2.2.4.13.2 Security

Indoor Live Firing Range

The Laboratory constructed an indoor firing range in TA-16 on a 4-acre site. The facility is an
approximately 15,000-square-foot building with a 50-meter, 20-position firing range, a 20-
position-wide bullet trap, automated target turning systems, prefabricated shooting positions, and
an integrated control booth. The facility includes a weapons and ammunition storage area, a
classroom, range storage rooms, and restroom facilities (NNSA 2011c).

Tactical Training Facility

The TA-16 Tactical Training Facility was installed in 2013 and is a mock facility commonly
referred to as a Military Operations in Urban Terrain Facility. The facility allows for interior and
exterior feature reconfiguration to simulate both indoor and outdoor physical configurations of
certain LANL facilities where tactical training is needed. In addition to modular configurable
spaces, the facility also houses a supervisor viewing area, stairwells to accommodate “move and
shoot” training based on local facilities of concern, a simulated central alarm station, a simulated
technical area isolation zone monitored by the central alarm station that is inside the building, a
briefing room, and a firearms storage area (vault type room). This building is a pre-manufactured
steel building with a slab-on-grade foundation. It is sited on approximately 13.44 acres (LANL
2015a).

Protective Force Running Track

A regulation four-lane, 400-meter running track was installed in TA-58 in 2009. The track provides
the Laboratory’s Protective Force with the capabilities to meet and maintain the demanding fitness
standards required by federal regulations. It is sited on approximately 4.4 acres in an area
previously used for outdoor fitness training (LANL 2012).

Training Facility Expansion

NNSA expanded and improved the Emergency Response Training Facility infrastructure at TA-
49. Security and emergency personnel at LANL offer periodic bomb threat preparation and other
training courses to local, state, and federal first responders. The facility has expanded to the east
of the existing area and encompasses a footprint of approximately 12 acres. Construction work
included the installation of new roads, utilities, and base course for props needed for different
training scenarios. Examples include railcars, aircraft, and residential areas. Construction was
completed in 2016 (LANL 2018a).

Armory Cleaning Facility

The Laboratory Protection Force personnel operate an outdoor firing range at TA-72 to satisfy
DOE/NNSA and LANL training requirements. The firing range required a new cleaning facility
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for firearms. The Armory Cleaning Facility is a prefabricated structure that began operations in
2017 (LANL 2018a).

Shooting Range Upgrades

The Laboratory constructed a new dual-purpose firing range at TA-72 (Ranges 5A and 5B). Range
5A is approximately 80 feet wide and 600 feet long and includes a 10-foot-high by 80-foot-long
earth berm to protect the firing line from ricochet. Range 5B is approximately 160 feet wide by
300 feet long and includes a 160-foot-long earth berm behind the target line and a knee wall to
protect the target mechanisms. The upgrades included a new lighting system at both ranges. The
range upgrades also included improvements to the stormwater drainage system around existing
buildings and installation of a new system of underground drains associated with the shoot house
for Range 2 to route water to the channel and prevent flooding and standing water (NNSA 2018a).

Security Supply Warehouse

A 2,400-square-foot warehouse was constructed in TA-72 south of the Range 2 shoot house in a
developed area surrounded by other structures. This warehouse is used for storage of targets,
supplies, and other consumables (NNSA 2018a).

A.2.2.4.13.3 Occupational Health

In Vivo Measurements Laboratory

The In Vivo Measurements Laboratory Program maintained equipment and facilities for the direct
(in vivo) monitoring of personnel for intakes of radioactive materials in TA-43-0001. In 2018, the
LANL discontinued all In Vivo Measurements Laboratory operations at the Health Research
Laboratory. All radioactive sources and equipment have been removed from the facility (LANL
2022a).

A.2.2.4.13.4 Waste Management
Waste Management and Risk Mitigation Facility

The Waste Management and Risk Mitigation Facility is a steel-frame structure in TA-50 that
provides emergency influent storage capacity and is designed to meet Performance Category 2
design requirements for seismic, wind, and snow loads. It was placed in service in 2010 and houses
six storage tanks, each capable of holding 50,000 gallons of water, in a below-grade concrete vault.
The floor of the vault is 26 feet below grade to allow for gravity drainage of low-level radioactive
liquid waste into the tanks. The reinforced-concrete vault also serves as the facility structural
foundation. The Waste Management and Risk Mitigation Facility is a radiological facility, limited
to 0.52 americium-equivalent curies of radioactivity (LANL 2012).

Low-Level Radioactive Waste Treatment Facility

The Radioactive Liquid Waste Treatment Facility (RLWTF) upgrade was analyzed in the 2008
LANL SWEIS and included in the 2009 ROD (74 FR 33232, July 10, 2009). The 2008 SWEIS
proposed action, Option 1, was selected and included construction of a new, single-liquid waste
treatment building. However, in 2011, DOE incorporated aspects of Option 2, which included
construction of two liquid waste treatment facilities at TA-50 to replace the existing RLWTF as
opposed to one building for both transuranic and low-level liquid waste processing. The two
facilities are referred to as the LLW RLWTF and the TRU Liquid Waste Facility (NNSA 2018a).

Construction of a replacement LLW RLWTF began in 2015 and was completed in 2018. However,
the new facility will not be utilized until required modifications are implemented. A solar
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evaporator tank system was installed at TA-52 in 2012 but has not yet been placed into service. A
soil moisture-monitoring system was installed beneath the solar evaporation tank system in 2019
as required by discharge permit, DP-1132. The solar evaporator tank system liners and leak
detection system will require replacement and the pipeline connected to the RLWTF must be tested
for water tightness before it can be placed into service (LANL 2024a).

Construction and operation of the TRU Liquid Waste Facility is included in the No-Action
Alternative and described in Chapter 3, Section 3.2 of this SWEIS.

Transuranic Waste Facility

Appendix H.3 of the 2008 LANL SWEIS analyzed construction and operation of the Transuranic
Waste Facility (Building 63-0144) to replace capabilities at Area G for the storing, processing, and
shipping of newly generated transuranic waste. TA-63 was analyzed as one of the site options.
Construction of the Transuranic Waste Facility at TA-63 was completed in 2017, and operations
began in 2018 (Figure A.2.2-8) (NNSA 2018a). The TA-63 Transuranic Waste Facility permitted
operating storage capacity is 105,875 gallons of waste including 55- and 85-gallon drums; 55-
gallon pipe overpack containers and criticality controlled overpacks; standard waste boxes;
oversize waste boxes; ten-drum overpacks; and standard large boxes. Additional details regarding
the Transuranic Waste Facility are included in Appendix E of this SWEIS.

4 ——

Figure A.2.2-8 Transuranic Waste Facility at LANL

Sanitary Wastewater System Compost Facility

In 2014, the NMED Solid Waste Bureau approved LANL’s application to operate a facility to
compost solid wastes produced by the Laboratory’s sanitary wastewater system. The goal of this
project is to eliminate the transport of sewage biosolids offsite for landfill disposal. The Sanitary
Wastewater System Compost Facility uses an in-vessel composter. The in-vessel system controls
temperature, moisture, and airflow. Full-scale operations at the TA-46 Sanitary Wastewater
System Compost Facility began in late 2014. In 2018, the NMED approved a registration renewal.

The compost will be land-applied at LANL for beneficial use. This use includes landscaping, post-
construction remediation, and range land restoration. Before compost can be land-applied, it must
meet pollutant concentration limits, Class A pathogen requirements, and vector attraction
reduction requirements as specified in the U.S. Environmental Protection Agency’s (EPA’s)
Standards for the Use or Disposal of Sewage Sludge in 40 CFR Part 503. The final locations and
rates for compost application are subject to site selection criteria, BMPs, and administrative
controls. For example, compost will not be applied in canyon bottoms, wetlands, or in areas with
shallow perched alluvial groundwater. Application rates will not exceed agronomic rates provided
by the New Mexico State University Cooperative Extension Service. In 2021, the Sanitary
Wastewater System Compost Facility produced 52 tons of composted biosolids. Finished compost
has been continually stockpiled at the facility, although some land application of compost occurred
at the sanitary wastewater system in 2018 (LANL 2022a).

DOE/EIS-0552 A-68 March 2026



Final LANL SWEIS Appendix A — Supplemental Supporting Information

Hazardous Waste Storage at TA-60

In 2018, the Laboratory established a 90-day storage area, in accordance with its hazardous waste
permit, at TA-60-0017 to store waste generated across LANL. Waste accumulated at TA-60-0017
includes hazardous and mixed wastes; more specifically, hazardous chemicals and MLLW.

In December 2023, the Laboratory added the TA-60-0017 south building into the NMED-issued
Resource Conservation and Recovery Act (RCRA) hazardous waste permit as a new waste

management unit allowing storage of RCRA hazardous waste and MLLW on site for up to one
year (LANL 2024c).

A.2.2.4.13.5 Wildland Fire Program and Forest Health Management

Implementation of the Wildland Fire Mitigation and Forest Health Plan

In 2019, the Laboratory revised its Wildland Fire Mitigation and Forest Health Plan (LANL
2019a) with the objective of reducing wildland fire risk while also promoting healthy forests. As
identified in Section A.1.4.3 of this SWEIS, NNSA prepared a supplemental environmental
assessment to evaluate the potential impacts of implementing the revised plan (NNSA 2019d). The
Laboratory is currently implementing the revised plan to manage wildland fire risks to LANL
operations. The strategies and actions included in the plan are described as forest management
treatments that mitigate potential wildland fire and promote forest health. The plan also defines
strategies and actions to ensure the desired final forest conditions for LANL’s open spaces. The
plan differs from practices in place during the 2008 LANL SWEIS by more aggressively thinning
trees to achieve a lower final tree density, and to encourage an overall mosaic of forested areas
that includes groups of trees of various sizes and ages and grassy open spaces. The revised plan is
applicable anywhere on LANL land, which is a change from the previous limit of 10,000 acres.
The revised plan also includes an increased emphasis on soil stability by promoting more ground
cover vegetation in open space.

Interagency Wildfire Center

The NPS constructed a single-story, multipurpose interagency fire center on land adjacent to New
Mexico State Road 4 (NM-4) at the entrance to TA-49. The building contains about 6,400 square
feet of offices, training and conference rooms, and about 200 square feet of storage for fire-
protection and suppression equipment. Construction was completed in 2013. NPS is the primary
building occupant, under an agreement with NNSA and the USFS (NNSA 2012).

A.2.2.5 DOE Environmental Management/Legacy Cleanup Mission

A.2.2.5.1 Division of NNSA and DOE-EM for Environmental Cleanup at the LANL
Site

In September 2014, the Secretary of Energy directed NNSA and DOE-EM to transition the
acquisition and management of DOE-EM-funded legacy cleanup work from NNSA to DOE-EM
to facilitate cleanup efforts at the LANL site. To achieve a smooth turnover, the Secretary of
Energy approved a transition plan, developed jointly by NNSA and DOE-EM, that provided for a
federal workforce transition and establishment of EM-LA on March 22, 2015 (DOE 2022b).

In addition to establishment of EM-LA and reassignment of incumbent EM employees, the
transition plan provided for determining and fully staffing the new field office and transitioning
the legacy cleanup scope at the LANL site from the NNSA-managed M&O contract to a DOE-
EM-managed contract vehicle(s) in a two-phase process. The first phase was a sole source, short-
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term “bridge” contract, known as the Los Alamos Legacy Cleanup Bridge Contract, between EM-
LA and the incumbent M&O contractor, Los Alamos National Security, LLC. The second phase,
the Los Alamos Legacy Cleanup Contract* awarded in December 2017 to Newport News Nuclear
BWXT Los Alamos (N3B°) (turnover completed in April 2018), is the current DOE-EM-managed
legacy environmental cleanup contract.

The following sections describe the DOE-EM programs and capabilities and provide examples of
specific infrastructure for each program.

A.2.2.5.2 Infrastructure and Major Facilities

The supporting infrastructure for the environmental management and legacy cleanup mission
involves many technical areas. Accountability for applicable personal (e.g., equipment, supplies)
and real (land and facilities) property was transferred from NNSA to EM-LA: most notably,
operational control of TA-21 and ownership of TA-54 (excluding the Radioactive Assay
Nondestructive Testing Facility). DOE-EM performs legacy cleanup activities in every TA (except
TA-47 [Santa Fe]); however, TA-21 (environmental remediation) and TA-54 (environmental
remediation and waste management/ disposition) are the only site properties solely conducting
DOE-EM legacy cleanup activities (Table A.2.2-7). Details related to DOE-EM’s environmental
cleanup mission are provided below and in Chapter 4, Sections 4.11 (waste management) and 4.14
(environmental remediation) of this SWEIS.

Table A.2.2-7  DOE-EM Activities by Technical Area

Technical

Area Mission Activity Description

TA-21, located along the northern of boundary LANL, is among the earliest laboratory
processing sites, originally called the DP Site. It was divided into two sections: DP West, a
former radioactive material processing area, and DP East, containing tritium facilities that
provided space for energy, environment, and weapons defense research.

Remaining cleanup activities focus on aboveground debris left over from previous cleanup
operations, a radioactive materials processing facility (Building 257, the last remaining
permanent building), several aboveground tanks, two large mobile warehouses, obsolete
equipment, and unused fencing and utility poles. Belowground or at-grade material includes
two large underground tanks (the General’s Tanks) containing radioactive effluent from
material processing, underground waste transfer lines between buildings, building slabs and
roadways, and buried waste.

In addition, two of the original five MDAs remain (MDAs A and T) and are planned to be
dispositioned as part of the overall TA-21 cleanup effort; remediation of three MDAs has
been completed.

TA-54, located on the eastern border of LANL, is one of the largest TAs on the LANL site.
Its primary function is management of solid radioactive and hazardous chemical wastes,
TA-54 including storage, treatment, decontamination, and disposal operations. The Radioactive
Assay Nondestructive Testing Facility is located in TA-54. DOE-EM is conducting ongoing
waste management/disposition and environmental remediation activities in TA-54.

TA-21

4 https://www.energy.gov/em-la/information-center/contracts
> Newport News Nuclear BWXT Los Alamos (N3B) https://n3b-la.com/
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Technical
Area

All TAs
(except
TA-47
[Santa
Fe])

DOE = U.S. Department of Energy; DOE-EM = DOE Office of Environmental Management; DP = Delta Prime; LANL =
Los Alamos National Laboratory; MDA = material disposal area; TA = technical area

Mission Activity Description

The DOE-EM mission within all TAs except TA-47 is legacy cleanup, environmental
remediation, and monitoring activities.

Appendix G to this SWEIS contains background information related to the current status of
environmental remediation activities at LANL and a projection of potential environmental impacts
associated with the current planning basis, a capping option, and a removal option.

A.2.2.5.3 Current Capabilities

Since 1989, the RCRA has been the main regulatory driver to executing environmental cleanup
(RCRA corrective actions) at LANL. In 1996, the EPA granted primacy to the State of New
Mexico for corrective actions, under which characterization and remediation efforts are regulated
by NMED for hazardous constituents under the New Mexico Hazardous Waste Act (NMSA 1978).
New Mexico does not regulate radionuclides. DOE/NNSA are responsible for radionuclides under
the Atomic Energy Act implemented through DOE Order 458.1, “Radiation Protection of the
Public and the Environment,” and DOE Order 435.1, “Radioactive Waste Management.”

In March of 2005, the NMED, New Mexico Attorney General, University of California, and DOE
signed a Compliance Order on Consent (2005 Consent Order) pursuant to the New Mexico
Hazardous Waste Act. The 2005 Consent Order identified over 2,100 corrective action sites to be

addressed and was a comprehensive and enforceable order that set a completion date for the last
scheduled deliverable of December 2015 (NMED 2005).

The Las Conchas fire, which began burning in the SFNF in June 2011, destroyed over 150,000
acres and threatened LANL and the town of Los Alamos. The proximity of the fire to aboveground
stored wastes in TA-54 prompted the New Mexico Governor to request the NNSA/Laboratory
prioritize removing non-cemented aboveground wastes. NNSA/ Laboratory agreed to realign
legacy cleanup priorities, entering into a non-binding Framework Agreement with New Mexico in
2012 that realigned environmental priorities from Consent Order activities to DOE/NNSA
regulated waste management/disposition efforts. While negotiating the 2012 Framework
Agreement, DOE/NNSA acknowledged that meeting milestones of the 2005 Consent Order was
difficult, if not impossible, given past and anticipated funding shortfalls which resulted in
DOE/NNSA and the State of New Mexico agreeing to discuss renegotiation of the 2005 Consent
Order at a future date.

In June 2016, NMED and DOE entered into a new Consent Order (2016 Consent Order) (NMED
2016a) that superseded the 2005 Consent Order. Changes from the 2005 Consent Order included
removal of many of the detailed technical requirements and, instead, focused on the cleanup
process itself. In addition, the fixed corrective action schedules contained in the 2005 Consent
Order were replaced with an annual work prioritization and planning process with enforceable
milestones to be met on a yearly basis. Requirements for investigation and cleanup as well as
enforceable deadlines for achieving desired remediation end-states and for submitting documents
such as investigation work plans, investigation reports, periodic monitoring reports, and corrective
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measures evaluation reports were broken down into a “campaign approach” to identify specific
cleanup projects, facilitate project coordination, and promote focused attention on cleanup
activities and attainable results. The 2016 Consent Order was modified again in 2024, and EM-LA
is responsible for implementing the 2016 Consent Order (as modified).®

The Los Alamos Legacy Cleanup Contract between EM-LA and its contractor, N3B, took effect
in April 2018 encompassing legacy aboveground stored TRU waste disposition activities, ground
and surface water monitoring and protection programs, groundwater contaminant plume
investigation and evaluation including for hexavalent chromium and HE contamination, aggregate
area investigations and remediation activities, and facility DD&D activities. Specific objectives
include:

e Protect, characterize, remediate (as necessary), and monitor the regional aquifer.

e C(lean up legacy contaminated media and legacy waste sites at LANL and surrounding
private and government-owned lands, including groundwater and surface water, to levels
appropriate for the intended land use and in accordance with regulatory requirements.

e DD&D inactive, process-contaminated, and non-contaminated facilities at TA-21 and
TA-54 that impede the progress of the execution of environmental restoration activities.

e Retrieve, characterize, and prepare legacy MLLW and TRU waste for shipment off site.
The program manages the disposition of legacy waste generated between 1970 and 1998
and the newly generated waste, i.e., waste generated after fiscal year 1998, that is already
within the EM-LA operational control area at TA-54, Area G. NNSA is responsible for
newly generated wastes that are outside of the EM operational control area at Area G.

e Transfer remediated sites to NNSA for long-term surveillance and monitoring as needed,
to provide necessary safeguards and protection of workers, the public, and the environment.
All required post-remediation monitoring and maintenance activities will be transitioned
from EM to NNSA.

N3B annually conducts work across a broad front in many LANL technical areas.

DOE-EM is also responsible for DD&D of NNSA LANL excess, deactivated, high-risk facilities.
DOE and NNSA work cooperatively with new contractors as they are awarded contracts for
DD&D of these facilities (e.g., lon Beam Facility).

A.2.2.5.4 Environmental Management/Legacy Cleanup Mission — Changes Since
2008 SWEIS

In addition to the transition of DOE-EM-funded legacy cleanup work from NNSA to DOE-EM to
facilitate cleanup efforts at the LANL site, one notable change since publication of the 2008
SWEIS was the identification of supplemental environmental projects.

In 2014, the State of New Mexico’s Hazardous Waste Bureau issued compliance orders for
Laboratory violations of the New Mexico Hazardous Waste Act. One of the orders stemmed from
the improper treatment of TRU waste shipped from LANL to WIPP. A settlement agreement
(NMED 2016b) between DOE/NNSA and NMED was signed in 2016 and included five projects.
Compliance with these projects became a component of the DOE-EM mission.

6 https://www.env.nm.gov/hazardous-waste/wp-
content/uploads/sites/10/2024/09/NzcxOWIXNWEzZOWEI1OTZiMjcxXNTcwNTY 1 YV8xNjc5SMzE.pdf.
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1. Roads — Improve transportation routes at LANL used for the transportation of TRU waste
to WIPP.

2. Triennial Review — Conduct an independent, external triennial review of environmental
regulatory compliance and operations.

3. Watershed Enhancement — Design and install engineering structures in and around
LANL to slow stormwater flow and decrease sediment load to improve water quality in the
area.

4. Surface Water Sampling — Increase sampling and improve monitoring capabilities for
stormwater runoff in and around LANL with the results of sampling and monitoring shared
with the public and the NMED.

5. Potable Water Line Replacement — Replace aging potable water lines, and install
metering equipment for LANL potable water systems. These improvements would reduce
potable water losses, minimize reportable spills, and enhance water conservation.

As of the reporting in the 2023 LANL SWEIS Yearbook (LANL 2025a), the status of each of these
supplemental environmental projects is as follows:

1. Roads — The U.S. Army Corps of Engineers worked with a design engineering firm to
manage the redesign of the State Route 4 and East Jemez Road intersection. The selected
firm developed five options for the redesign of the intersection. The integrated project team
consisted of the County of Los Alamos, the County of Santa Fe, the NM Department of
Transportation, NPS, DOE/NNSA, and the Pueblo de San Ildefonso. After reviewing all
five designs, a concept was selected and implemented. Construction of the intersection was
completed in early 2024.

2. Triennial Review — The first triennial review was conducted in 2018. The second triennial
review report (Parsons 2021) documented the independent review that occurred in June
and July 2021. The review identified findings (positive and negative) in the following six
focus areas; (1) NPDES individual stormwater permit, (2) NPDES Multi-Sector General
Permit (MSGP) for stormwater discharges associated with industrial activity, (3) NPDES
industrial and sanitary point source outfall permit, (4) New Mexico Administrative Code
(NMAC) 20.6.2.1203, “Spill Regulations,” (5) RCRA hazardous waste permit, and (6)
New Mexico special wastes permit. There were no activities in 2023 (LANL 2025a).

3. Watershed Enhancement — As part of the Watershed Enhancement Project, the
Laboratory developed an institutional low-impact development master plan in 2017 to
implement a number of projects to slow stormwater flow and decrease sediment loads to
improve water quality and allow surface water management at the watershed scale (LANL
2017). There have been several watershed enhancement projects implemented at the
Laboratory to date. Construction on the mid-Mortandad Slope Drain Project began in
October 2018 and was completed in February 2020; it was certified to NMED in March
2020. Final certification of the entire Watershed Enhancement Project to NMED occurred
in April 2020. This project is complete.

4. Surface Water Sampling — In 2018, LANL completed the stormwater sampling
commitments and continued other surface water sampling activities in 2019 (e.g., aquatic
life sampling on stream reaches in and around the Laboratory). In 2020, the Laboratory
conducted targeted sampling for sediment, stormwater runoff, atmospheric deposits, and
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aquatic life in watersheds in and around the Laboratory and shared the results with the
public and NMED. This project was completed in 2020.

5. Potable Water Line Replacement — In 2019, LANL completed construction of Phases A
and B waterlines, including installation of the meters, air-relief valves, and pressure-relief
valves. The lines are completely operational and the project is complete.

A.3 Proposed Action and Alternative — Supplemental Information
A.3.1 Introduction and Development of the SWEIS Alternatives

This section is reserved.

A.3.2 No-Action Alternative — Supplemental Information

Section A.3.2.1 provides supplemental information for projects identified in Chapter 3, Tables
3.2-1 and 3.2-2 that NNSA intends to implement under the No-Action Alternative. Section A.3.2.2
supplements information about changes in operations that will be implemented under the No-
Action Alternative.

A.3.2.1 No-Action Alternative — Supplemental Project Description

Environmental Test Complex (ETC)

Normal environmental and mechanical testing of weapon components, subsystems, and full system
weapon assemblies is currently conducted at the Laboratory in TA-11 and TA-16. The purpose of
these tests is to observe, measure, and characterize responses of HE materials and assemblies to
various normal environmental stresses resulting from such stimuli as vibration, acceleration,
deceleration, shaking, spinning, and high/low temperature cycling. NNSA is consolidating existing
environmental testing of assemblies containing HE components by constructing and operating a
new ETC in TA-15 (Figure A.3.2-1). The ETC will comprise three separate HE-certified
laboratories; the Flight Instrumentation and Test Laboratory, the Shock and Vibration Test
Laboratory, and the Thermal Test Laboratory. Each building of the ETC will have a footprint of
approximately 6,000 square feet, with each containing three to four reinforced-concrete test bays.
Construction of the ETC began in 2023 and should be completed in 2030.

Test bays for each building are designed to protect staff in adjacent test bays and the control room
from accidental detonation of HE. One of the bays included in each building will serve as a location
for preparation and application of instrumentation to experimental assemblies (LANL 2024c). The
construction and operation of the ETC was bounded by the analysis in the 2008 SWEIS for safety
and mechanical testing operations in the HE processing capabilities and activity levels.

Detonator Storage Facility and Detonator Production Magazines

This project will consist of a new 9,000-square-foot facility in TA-22 and include four munitions
storage magazines (each approximately 1,000 square feet). The new facility and magazines are
planned for construction at the previous location of TA-22 Buildings 66, 67, 68, and 69, all of
which underwent DD&D in 2022. The facility will be climate controlled, served by a fire alarm
and suppression system, and contain a vault type room (LANL 2024c). The Detonator Storage
Facility was specifically analyzed in the Final Environmental Assessment for the Proposed
Consolidation of Certain Dynamic Experimentation Activities at the Two-Mile Mesa Complex Los
Alamos National Laboratory (NNSA 2003d) and was incorporated into the 2008 LANL SWEIS.
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Figure A.3.2-1 The Environmental Test Complex at TA-15

HE Transfer Facility

The 2,400-square-foot facility has been constructed at TA-8 to improve HE transportation safety,
security, and efficiency. The new facility's sole purpose is to transfer HE packages to and from a
commercial carrier and a LANL delivery vehicle upon receiving or shipping HE packages. A
section of the security fence has been relocated to create a public access area. The fence was
relocated to the east side of Anchor Ranch Road (Figure A.3.2-2). The project also reconfigured
the intersection of Jumbino Road and TD Site Road and provided a new vehicle access point
including two new security booths and associated access lanes (LANL 2024c¢). The activities for
the HE transfer station were analyzed in the 2008 SWEIS under the capabilities and activity levels
for the HE processing facilities that include support infrastructure for shipping, receiving, storage,
packaging, and transportation.

Armored Magazines

The Laboratory currently has many magazines on site that are used to store HE and munitions.
Under the No-Action Alternative, the Laboratory plans to add additional magazines in various TAs
such as TA-9, TA-15, TA-16, TA-33, TA-36, and TA-39 to support multiple missions and
programs including Stockpile Stewardship/Weapons and Global Security. The magazines range in
size from 160 square feet to 1,600 square feet and meet required specifications for HE and
munitions storage. The smaller units can be shipped to LANL directly from the vendor. The larger
units are typically a combination of smaller units, which are constructed at the vendor’s facility
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and shipped to LANL for assembly at the select locations. The magazines have the capability to
be connected to site power for lighting and a climate-controlled interior (LANL 2024c).

Source: LANL (2024c)

Figure A.3.2-2 HE Transfer Facility

Radioactive TRU Liquid Waste Facility

NNSA is constructing this 15,000-square-foot facility in TA-50 to replace the existing RLWTF,
which is more than 50 years old and is nearing the end of its functional and operational life. The
existing RLWTF is experiencing a need for equipment improvements to maintain its capability to
support critical missions and is no longer a feasible long-term facility. The replacement of the
existing RLWTF has been designed and constructed as two separate projects to meet all applicable
nuclear and safety requirements.

The LLW Facility has already been constructed; however, before the LLW Facility can begin
operations there are numerous maintenance modifications (such as drains and overflows, replacing
instrumentation, and modifying the evaporator and the micro-filter) that must be completed. Those
modifications are ongoing and will continue through 2025. There will be no additional LLW
Facility footprint associated with these modifications.

The TRU Liquid Waste Facility consists of an HC-3 facility to treat liquid TRU wastewaters
generated mostly in TA-55 (e.g., PF-4, RLUOB). Construction has started on the 3,800-square-
foot, reinforced-concrete structure. The facility will house processing equipment capable of
treating up to 7,660 gallons of TRU liquid waste each year (LANL 2024c). The RLWTF upgrade
was evaluated in the 2008 SWEIS and included in both the 2008 and 2009 SWEIS RODs.

Training and Development Center

The Laboratory plans to construct a training and development center in TA-52 to support training
of operators that will be involved in plutonium operations in PF-4. The 130,000-square-foot
facility will include classrooms, conference rooms, secure training areas, and areas outfitted with
gloveboxes and PF-4 mock-ups for training purposes. Operations within the facility will not
involve any hazardous or radiological materials.
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Cold Test Facility

The TA-16 Cold Test Facility will consolidate the laboratory space of the design, engineering, and
technology groups into a single, newly constructed, 14,000-square-foot facility, creating
operational efficiencies and a more streamlined throughput flow of process equipment destined for
use at TA-55. Currently, operations are housed in three separate facilities at TA-46 as well as a
fourth location in TA-35. The new TA-16 Cold Test Facility is expected to include 12,500 square
feet of laboratory, storage, and machining spaces (LANL 2024c).

The facility will support the Laboratory’s mission by providing a location for equipment
modifications, final assembly, staging, acceptance testing, and customer training for process
equipment built by outside vendors, in-house built equipment, and equipment needing to be
repaired or upgraded. This process equipment is primarily for use in TA-55 PF-4 in support of the
Laboratory's plutonium missions, including plutonium sustainment, pit production, and surplus
plutonium disposition. Existing NEPA coverage is provided through the 2008 SWEIS, Appendix
L (support structure activities).

Energetic Materials Characterization Facility (EMCF)

Energetic materials characterization is an essential capability that supports the Stockpile
Stewardship/Weapons Program and is essential to inventing, developing, and certifying the
nation’s current and future weapons stockpile. The Laboratory’s HE operations include analyzing
and periodically qualifying HE parts going into or coming from stockpile systems; identifying,
analyzing, and providing solutions to problems with existing HE operations resulting from
stockpile returns or aging studies; producing energetic materials for the stockpile; and inventing
and developing explosive formulations and explosive components for future systems or other
novel applications (LANL 2024c).

The energetic material characterization capability at the Laboratory is currently performed in
various facilities located in TA-9 and TA-22. The current facilities were built between 1949 and
1962 and have outlived their 50-year design life. Consequently, the Laboratory plans to construct
and operate a new, consolidated EMCF that includes dedicated laboratory buildings, an
administrative support building, HE magazines, a chemical storage building, and supporting
utilities. The current planning for an approximately 75,000-square-foot EMCF concept
consolidates the capabilities from the existing 18 separate facilities into a three- to four-building
campus located in TA-6 along Two-Mile Mesa Road on an approximate 15-acre greenfield site
with no significant existing infrastructure (LANL 2024c). NNSA is also considering a partial
consolidation in which the capability would be met via five to seven smaller buildings as opposed
to three larger facilities and the operations at some of the facilities at TA-9 would continue.

The 2008 SWEIS described and analyzed this action as an element of the Dynamic
Experimentation Consolidation Project under the capabilities and activity levels for the HE testing
facilities. The scope of the project included the construction and operation of 15 to 25 new
structures (i.e., offices, laboratories, and shops) within the Two-Mile Mesa Complex to replace 59
structures currently used for dynamic experimentation operations. The analysis of potential
impacts included the removal or demolition of vacated structures, upgrade or construction of new
roads, parking, fencing, and utilities within the Two-Mile Mesa Complex. The project was
included in the No-Action Alternative for HE testing in the 2008 SWEIS and covered in the 2008
ROD.
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DARHT Vessel Repair Facility

The vessel repair facility (approximately 10,000 square feet) was constructed in TA-15 to provide
the capability to decontaminate, inspect, and repair test vessels after each use to bring them back
to operational capability. These vessels are used in DARHT’s operational mission to complete
studies on assemblies with HE. Previously, all repair and inspection operations were being
completed within one facility, the DARHT’s Vessel Inspection Facility (Building 15-0285), which
created an inefficient operation. This new facility houses two bays with duplicate equipment,
thereby allowing simultaneous vessel cleanout of hazardous material in one bay and repair of
vessels in the other, with Building 15-0285 used to complete inspections (LANL 2024c).

DARHT Battery Project

This project will install a utility-scale back-up power supply for the DARHT Facility in TA-15.
The Laboratory plans to install up to two 8 megawatt-hour (MWh) batteries approximately 100
yards from the main DARHT Facility (total of 16 MWh). This work will require excavating a site
along the access road just before the turnoff for DARHT. In addition, a power distribution line
connecting the battery to the DARHT Facility will be installed, either as an overhead power line
or buried beneath the ground. The project does not include facility modifications to the DARHT
Facility and will have a footprint of about 3,500 square feet (LANL 2024c). The project was
evaluated and approved as a categorical exclusion (CX) in 2023 (NNSA 2023d).

Sigma Building Modification

The Sigma Building is a fabrication and materials science research facility that provides metallic
and ceramic items, process development, and supports pit production. Installation of new
equipment and systems within the Sigma Building are necessary to continue to support pit
production. New equipment consists of in-kind replacements of removed legacy equipment and
systems (e.g., lathes, mills, furnaces, inspection machines, electron beam welders, coating booths,
other support equipment, and utility infrastructure). New equipment and systems are similar to
those being replaced and do not result in changes in the processes currently conducted at the Sigma
Complex. As part of the modification, a 4,000-square-foot machining annex and replacement of a
legacy electrochemistry laboratory was completed in 2021. The Laboratory increased storage
capacity in 2025 by adding a 4,400-square-foot warehouse in TA-3 near the Sigma Building to
store nonradiological equipment and materials. These modifications were addressed in the 2008
SWEIS and the 2008 ROD. Specifically, the actions were included in the capabilities and activity
levels for fabrication of metallic and ceramic items.

Training and Test Facilities

Global Security operations that involve HE are currently constrained due to limited availability of
existing firing sites. NNSA intends to construct and operate a new training complex in TA-33 to
support the Global Security Program. The scope of the planned training complex includes
construction of two new multi-use buildings with space for offices, preparation, storage, test and
evaluation, and training functions; extending a water line for potable and fire-protection water;
and re-establishing HE operations at an existing firing point by conducting operations using an
explosives confinement vessel or similar and scalable containment methods as appropriate (Figure
A.3.2-3). The firing point would be upgraded with safety measures to reduce risks from HE
operations and fragments in addition to the requirements of the explosives confinement vessel or
alternate containment. Two earthen berms from historical operations—located on the north and
east portions of the firing point—will be improved and maintained in accordance with DOE
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Standard (STD)-1212, “Explosives Safety.” A third earthen berm will be constructed on the south
side of the firing point to minimize the risk of potential fragment dispersal in the unlikely event
that engineered containment integrity fails to contain fragments. To meet fire prevention
requirements, the firing point will also have a fire hydrant connected to the water line extension

(LANL 2024c).

The 2008 SWEIS analyzed potential environmental impacts from HE testing operations at various
facilities throughout LANL. The Laboratory’s HE testing facilities capabilities and activity levels
evaluated in the 2008 SWEIS included experiments on munitions. NNSA determined that the
construction and use of the training and test facilities would have impacts consistent with those
presented in the 2008 SWEIS, would not involve extraordinary environmental circumstances, and
could be implemented as an element of the No-Action Alternative.

Figure A.3.2-3 Example of an Explosives Confinement Vessel

Secure Laboratory and Offices with BSL-2 Capabilities

Global Security requires additional secure office space and additional capability for working with
BSL-2 pathogens or toxins. As identified in Section 2.4.4, the Laboratory currently has labs that
perform BSL-1 and -2 work in TA-3 and TA-43. This project includes construction of a 12,000-
square-foot facility in TA-33 that will include office space, light laboratory space, and BSL-2
capabilities. The facility will include a sensitive compartmented information facility, which could
be used for classified information/operations.

Light Manufacturing Laboratory

LANL has started construction planning on a new 10,000-square-foot Light Manufacturing
Laboratory at TA-53 to support radiological operations of both LANL’s Low Energy Nuclear
Physics Program and LANL’s Isotope Program. In the future, the facility could support other
programs as warranted. Initially, for low energy nuclear physics, the facility will enable
radioisotope separation and target development for LANSCE’s Weapons Neutron Research
facility. For the Isotope Program, the radiological support facility will be a fully integrated system
of process equipment, hot cells, and analytic laboratories for the purpose of extracting alpha-
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emitting radioisotopes derived from thorium targets irradiated at the LANL Isotope Production
Facility. In January 2021, NNSA prepared a CX for the proposed facility at TA-53 (NNSA 2021b).
The laboratory will be regulated under DOE Order 420.2D, “Safety of Accelerator.”

The alpha-emitting medical isotopes are used for targeted alpha therapy, a cancer treating therapy
that has resulted in complete remission in patients with various end-stage (terminal) cancers. The
current supply of alpha-emitting isotopes that can be used for targeted alpha therapy at any one
time is approximately 5,000 patient doses. Currently, the DOE Isotope Program production of
alpha-emitting isotopes for targeted alpha therapy has only occurred at the Oak Ridge National
Laboratory using small-scale R&D methods. The DOE Isotope Program needs to be able to
produce alpha-emitting isotopes using larger production methods to meet current and future
demand. At LANL, medical isotopes are currently processed in the hot cells located at TA-48.
However, the TA-48 hot-cell facility is a radiological laboratory that is limited to handling beta-
and gamma-emitting radioisotopes and cannot be used to extract alpha-emitting isotopes. Locating
the Light Manufacturing Laboratory near LANL’s existing isotope production infrastructure at
TA-53 takes advantage of the short half-life of the isotopes and limits onsite shipments across the
LANL site (Figure A.3.2-4) (LANL 2024c).

Source: LANL (2024c)

Figure A.3.2-4 Light Manufacturing Laboratory at TA-53 (conceptual design)

Warehouses

NNSA plans to construct approximately 22 warehouses by 2029. Most warehouses utilize a
standard design and will be single-story structures approximately 4,000 square feet in size. Some
will be climate controlled. One of the warehouses will be approximately 30,000 square feet and
support plutonium operations in TA-46. Four other warehouses (approximately 20,000 square feet
each) have been constructed in TA-51 to support pit production. By planning area, the total number
of additional warehouses includes:

Core Area — 2 (8,000 square feet),

Pajarito Corridor — 7 (118,000 square feet),

National Energetic and Engineering Weapons Complex — 4 (27,000 square feet),
LANSCE - 8 (32,000 square feet), and

Balance of Site — 1 (4,000 square feet).
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Of the projected layout of the proposed warehouses, approximately 42 percent of the footprint will
be within areas that are not currently disturbed. One of the proposed warehouse projects in the
National Energetic and Engineering Weapons Campus (NEEWC) (TA-36) is planned for empty
drum storage (clean, unused drums). This project could involve as many as six 2,500-square-foot
storage buildings. Two of the buildings will be used for the prototype of the Automated Drum
Retrieval and Storage System and the others will be portable storage buildings used for empty
drum storage. These new buildings could provide space for R&D on a new TRU Waste Facility
(TWF) Drum Retrieval Robot Facility and Drum Storage Project. None of these storage buildings
will involve radiological or hazardous materials or operations (LANL 2024c).

Office Buildings

Under the No-Action Alternative, NNSA plans to construct 10 standard office buildings and 13
general-purpose office buildings by 2029. The office buildings will be constructed in the Core
Area, Pajarito Corridor, and NEEWC planning areas and range in size from single-story, 4,000-
square-foot office buildings to three-story, 42,000-square-foot office buildings in the Pajarito
Corridor to support the plutonium program. The general-purpose office building are expected to
be modular and utilize a standard design that typically includes two-story structures with a
footprint of approximately 23,000 square feet. Another option being considered is the pre-designed
office buildings, which are single story but scalable in size. By planning area, the number (and
footprint) of projected office buildings includes:

Core Area — 9 (207,000 square feet),
Pajarito Corridor — 13 (385,000 square feet),
NEEWC -1 (20,000 square feet),

LANSCE -0, and

Balance of Site — 0.

Of the projected layout of the proposed office buildings, approximately 15 percent of the footprint
is expected to be within areas that are not currently disturbed (LANL 2024c).

Asphalt Batch Plant Replacement

LANL continuously has a need for asphalt products for roads and parking lots. The replacement
plant was recently constructed and is a self-contained operation in TA-60 on Sigma Mesa that
produces sufficient quality material for LANL projects, which includes ongoing road maintenanc