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Message from the NNSA Administrator

The Department of Energy’s National Nuclear Security Administration’s (DOE/NNSA) largest mission is to
design, produce, deliver, and certify the Nation’s nuclear stockpile while advancing the scientific,
technological, and engineering skills that underpin it. Since the Manhattan Project, the talented people
of the nuclear security enterprise have applied unique capabilities to promote U.S. security in an evolving
global security environment. Today, our nuclear deterrent remains the foundation of the Nation’s
defense.

The Fiscal Year 2024 Stockpile Stewardship and Management Plan (SSMP) describes how DOE/NNSA will
maintain and advance the safety, security, reliability, and effectiveness of the U.S. nuclear weapons
stockpile without underground nuclear explosive testing. The report also details DOE/NNSA’s plans to
accomplish the program requirements to produce 80 plutonium pits per year; achieve the first production
units for the W80-4 Life Extension Program (LEP), W87-1 Modification Program, and W93; and continue
production of the B61-12 LEP and W88 Alteration 370 warheads. Finally, the report examines other key
activities that support DOE/NNSA’s weapons program, including stockpile modernization, infrastructure
recapitalization, and science, research technology, and engineering capabilities. The SSMP discusses both
on-going and planned activities.

For more than 75 years, the scientific and engineering discoveries of the nuclear security enterprise have
enhanced our national and global security in the face of changing world conditions. Our greatest asset is
the people of the nuclear security enterprise, whose expertise is the core of the United States’ nuclear
deterrence. The nuclear security enterprise workforce is comprised of technical experts at the national
laboratories, production plants, and sites across the country, and a Federal workforce for planning,
budgeting, management, and oversight. The SSMP discusses efforts to attract and retain a world-class
workforce to steward today’s deterrent and design the systems of tomorrow.

With continued support from Congress, DOE/NNSA will continue to anticipate future challenges and
deliver innovative solutions to meet them. Pursuant to statute, this FY 2024 SSMP is provided to:

The Honorable Patty Murray

Chair, Senate Committee on Appropriations

The Honorable Susan Collins

Vice Chair, Senate Committee on Appropriations

The Honorable Jack Reed

Chairman, Senate Committee on Armed Services

The Honorable Roger Wicker

Ranking Member, Senate Committee on Armed Services

The Honorable Chair

Subcommittee on Energy and Water Development
Senate Committee on Appropriations
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The Honorable John Kennedy

Ranking Member, Subcommittee on Energy and Water Development

Senate Committee on Appropriations

The Honorable Angus King

Chairman, Subcommittee on Strategic Forces
Senate Committee on Armed Services

The Honorable Deb Fischer

Ranking Member, Subcommittee on Strategic Forces
Senate Committee on Armed Services

The Honorable Kay Granger

Chairwoman, House Committee on Appropriations

The Honorable Rosa L. DelLauro

Ranking Member, House Committee on Appropriations

The Honorable Mike Rogers

Chairman, House Committee on Armed Services

The Honorable Adam Smith

Ranking Member, House Committee on Armed Services

The Honorable Chuck Fleishmann

Chairman, Subcommittee on Energy and Water Development, and Related Agencies

House Committee on Appropriations

The Honorable Marcy Kaptur

Ranking Member, Subcommittee on Energy and Water Development, and Related Agencies

House Committee on Appropriations

The Honorable Doug Lamborn

Chairman, Subcommittee on Strategic Forces
House Committee on Armed Services

The Honorable Seth Moulton

Ranking Member, Subcommittee on Strategic Forces
House Committee on Armed Services
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Should you have any questions or need additional information, please contact Jason Miller, Acting
Associate Administrator for Congressional and Intergovernmental Affairs, at (202) 586-8368.

Sincerely,

,\J;cq RN

Jill Hruby
Under Secretary for Nuclear Security
Administrator, NNSA
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Message from the Secretary

The Department of Energy’s National Nuclear Security Administration (DOE/NNSA) was established more
than 20 years ago with the mission to enhance national security through the military application of nuclear
science and engineering while upholding nonproliferation standards and supporting peaceful uses of
nuclear technology. Since that time, DOE/NNSA, in close coordination with the Department of Defense,
has successfully maintained a safe, secure, and effective nuclear deterrent without underground nuclear
explosive testing.

DOE/NNSA’s nuclear deterrence mission remains the cornerstone of our Nation’s security posture.
Today’s uncertain global security environment and unprecedented threat landscape require the United
States to maintain a modern nuclear deterrent and a set of flexible scientific, technical, and engineering
capabilities to support our national security objectives. The Fiscal Year 2024 Stockpile Stewardship and
Management Plan details DOE/NNSA’s plans to modernize the stockpile; strengthen its capabilities; and
recapitalize the infrastructure that supports the nuclear deterrent.

This Administration is committed to a responsive and resilient nuclear security enterprise and fully
supports continued advancements in science and engineering that underpin our national defense. With
the continued support of Congress, DOE/NNSA will continue to provide a safe, secure, reliable, and
effective nuclear deterrent today and into the future.

Sincerely,

Jennifer Granholm
Secretary of Energy

Fiscal Year 2024 Stockpile Stewardship and Management Plan | Page v



Department of Energy/National Nuclear Security Administration | November 2023

This page left blank intentionally

Fiscal Year 2024 Stockpile Stewardship and Management Plan | Page vi



Department of Energy/National Nuclear Security Administration | November 2023

Executive Summary

The Fiscal Year 2024 Stockpile Stewardship and Management Plan (SSMP), including its classified annex,
describes the Department of Energy’s National Nuclear Security Administration (DOE/NNSA) program to
maintain a safe, secure, and effective nuclear stockpile over the next 25 years. DOE/NNSA publishes the
SSMP annually, either in detailed report form or as a summary, in response to statutory requirements to
support the President’s Budget Request to Congress for Weapons Activities. This fiscal year (FY) 2024
report describes current and future nuclear security enterprise activities and capabilities funded by the
Weapons Activities account supporting the Nation’s nuclear deterrent.

In partnership, the Department of Defense (DoD) and DOE/NNSA plan and manage weapons
modernization needs to meet the nuclear deterrent objectives outlined in the 2022 National Security
Strategy (White House), the 2022 National Defense Strategy (DoD), and the 2022 Nuclear Posture Review
(DoD, interagency), while incorporating the unique deterrent effects of nuclear weapons into the Nation’s
integrated deterrence efforts. This SSMP reflects rigorous mapping of nuclear security enterprise
capabilities to address military requirements and the priorities identified in these strategic documents.

In 2022, DOE/NNSA continued executing its significant program of record, helping to advance the Nation’s
nuclear security mission through innovative science and technology solutions. For Weapons Activities,
DOE/NNSA worked to ensure the existing nuclear weapons stockpile’s safety, security, and reliability
without underground nuclear explosive testing and continued to recapitalize infrastructure and advance
plutonium pit manufacturing and many other production modernization-related activities.

Additionally, researchers at Lawrence Livermore National Laboratory (LLNL) made a major scientific
breakthrough by achieving fusion ignition, a feat scientists have been working toward for decades. On
December 5, 2022, a team at LLNL’s National Ignition Facility conducted the first controlled fusion
experiment in history to reach ignition, also known as scientific energy breakeven, meaning it produced
more energy from fusion than the laser energy used to drive it. This accomplishment will provide
unprecedented capability to support DOE/NNSA’s stockpile stewardship program—which includes
research to support the U.S. nuclear deterrent without the need for underground nuclear explosive
testing—and will provide invaluable insights into the prospects of clean fusion energy.

In 2023, DOE/NNSA’s top priority is to deliver on its commitments in a cost-effective manner. DOE/NNSA
will continue to cultivate transparent, productive, and enduring relationships with interagency partners,
industrial and academic contributors, international allies and partners, and other stakeholders. By
leveraging its innovative science and technology capabilities, DOE/NNSA will meet stockpile milestones,
and maintain a resilient enterprise to meet the geopolitical security challenges of today and tomorrow.
DOE/NNSA will:

Maintain the Nation’s Nuclear Deterrent’s Safety, Security, and Effectiveness

With several warhead modernizations underway, DOE/NNSA is executing an unprecedented variety of
complex component development and production work. Despite the continued challenges imposed by
the current industrial base environment, such as supply chain challenges, limited vendor options, and
changing technologies, DOE/NNSA has continued to make significant progress in its modernization
activities.

Fiscal Year 2024 Stockpile Stewardship and Management Plan | Page vii



Department of Energy/National Nuclear Security Administration | November 2023

Near-Term and Out-Year Mission Goals:

m  Deliver the B61-12 gravity bomb.

m  Deliver the W88 Alteration (Alt) 370 (with a refresh of the conventional high explosives).

m  Achieve the first production unit of the W80-4 warhead Life Extension Program and maintain
alignment with the Air Force’s Long Range Standoff cruise missile replacement program.

m  Support initial fielding of W87-0 on Sentinel, formerly known as the Ground Based Strategic
Deterrent, and advance the W87-1 Modification Program (formerly called the W78 Replacement
Warhead). Decrease risks to timely delivery of the W80-4, W87-1, and W93 systems.

m  Develop the W93 warhead, deployed on Mk7 re-entry body, to augment Navy forces with a more
survivable weapon deployable on the Ohio-class and Columbia-class submarines.

m  Develop an integrated plutonium pit production strategy to align and streamline complex-wide
efforts. Provide a continuous and reliable supply of strategic nuclear weapon components and
the key materials that make up the components, including plutonium, uranium, lithium, tritium,
and high explosives.

m  Provide experimental and computational capabilities and be prepared to address and mitigate
any challenges that arise in the future.

m  Qualify pit manufacturing processes and technologies to support first production unit and rate
production.

m |dentify new production technologies that leapfrog legacy processes and save cost and/or
schedule for warhead modernization programs, including at least one Nuclear Explosive Package
component and one non-nuclear component.

Key Accomplishments:

In 2022, DOE/NNSA:

Delivered an initial operational capability (quantity of re-entry Body Assemblies) of W88 Alt 370s
to the Navy. The updated W88 Alt 370, which can be launched on missiles from Ohio-class
submarines, will replace older W88 warheads in the stockpile.

Completed the Phase 1 Concept Study for the W93 Program and received Nuclear Weapons
Council authorization to advance to Phase 2, Feasibility Study and Design Options. The W93 will
hedge against technical risk in the fielded submarine-launched warheads and over-reliance on the
W76, allowing the United States to keep pace with future threats.

Executed full-scale production of the B61-12 and met Air Force shipment requirements.
Delivered all scheduled limited life components for the B61, W76, W78, W80, B83, W87, and W8&8.

Completed seven tritium extractions at the Savannah River Site (SRS), more than doubling the
previous record. Base capabilities for multi-system operations and maintenance support were
sustained to meet all limited life components exchange gas transfer system (GTS) fills and gas
transfer system Surveillance DOE/NNSA deliverables to DoD.

Conducted surveillance activities for all weapon systems using data collection from flight tests,
laboratory tests, and component evaluations to assess stockpile reliability without underground
explosive nuclear testing, which culminated in completion of all annual assessment reports and
submission of the annual Report on Stockpile Assessments to the President.

Fiscal Year 2024 Stockpile Stewardship and Management Plan | Page viii



Department of Energy/National Nuclear Security Administration | November 2023

Achieved 100 percent safe and secure transport of nuclear materials and weapons. All shipments
were completed without compromise or loss of nuclear weapons or components, or release of
radioactive material.

Completed the first B61-12 GTS loading run and initiated full operation for loading GTS units for
weapons refurbishment.

Completed the W87-1 Preliminary Design review and Acceptance Group review, indicating DoD
accepted the baseline design and its associated plan for certification.

In 2023, DOE/NNSA:

Completed Long Range Standoff/W80-4 warhead joint flight testing and entered Phase 6.4,
Production Engineering.

Entered Phase 6.3, Development Engineering, for the W87-1 Modification Program after
completing the Weapon Design and Cost Report in FY 2022

Strengthen Key Science, Technology, and Engineering Capabilities

Nuclear weapons stockpile activities are supported by the technical expertise of DOE/NNSA’s Federal and
management and operating partner workforces. DOE/NNSA cultivates cutting-edge technical expertise
in manufacturing, diagnostics, evaluation, and other areas at the plants and sites, and maintains
unparalleled scientific and engineering capabilities at the three national security laboratories (Los Alamos,
Lawrence Livermore, and Sandia National Laboratories) that execute science-based stockpile stewardship.

Near-Term and Out-Year Mission Goals:

Advance the innovative experimental platforms, diagnostic equipment, and computational
capabilities necessary to ensure stockpile’s safety, security, reliability, and effectiveness:

- Deploy DOE/NNSA’s first exascale computer and establish a path forward for continued
leadership in advanced computing while modernizing the nuclear weapons code base.

- Develop a roadmap for advanced inertial confinement fusion and pulsed power.

- Develop an operational enhanced capability (advanced radiography and reactivity
measurements) for subcritical experiments.

- Quantify and bound the plutonium aging effects on weapon performance over time.

Support an enduring, trusted, strategic, radiation-hardened microsystems supply and expand
DOE/NNSA partnerships to leverage NNSA expertise and capabilities to address current and
emerging challenges.

Maintain and upgrade science facilities enabling continued generation of world-leading results.

Maintain and advance state-of-the-art manufacturing technologies supporting production
operations.

Continue implementing the Stockpile Responsiveness Program to fully exercise the nuclear
security enterprise’s workforce and capabilities and explore ways to improve processes without
disrupting current operations.

Nurture Strategic Partnership Programs that support other relevant needs while advancing the
nuclear security enterprise’s long-term workforce and capabilities.
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Key Accomplishments:

In 2022, DOE/NNSA:

Completed Annual Assessment Cycle 26: The three NNSA laboratory directors certified that the
stockpile remains safe, secure, and effective, and that underground nuclear explosive testing is
not required at this time.

Completed seven developmental pit builds at Los Alamos National Laboratory (LANL), exceeding
goals in metal production, machining, casting, and post-assembly testing. LANL sustained pit
production activities allowing for stress-testing and identifying future informed modernization
priorities.

Performed two consecutive experiments using the Z pulsed power facility to measure the dynamic
response of aged plutonium. These experiments were the first back-to-back plutonium
experiments on the Zpulsed power facility, which resulted in operational efficiencies and
returned valuable data for stockpile stewardship. Additionally, gas gun, light source, and
benchtop experiments on aged plutonium supported the “Assess Lifetimes and Mitigate Aging”
pegpost (Chapter 4), providing data to quantify and bound changes in plutonium properties with
age.

Ensure an Adaptive Workforce and Resilient Infrastructure

Planning and investing in advanced capabilities, infrastructure, and, most importantly, the workforce are
critical for achieving nuclear security objectives. DOE/NNSA continues to revitalize the facilities and
corresponding infrastructure that make up the nuclear security enterprise. These upgrades are necessary
to create a responsive and resilient enterprise that can meet national security missions today and in the

future.

Near-Term and Out-Year Mission Goals:

Achieve key infrastructure recapitalization milestones and improve early-stage and integrated
infrastructure planning.

- Complete key construction projects to modernize the nuclear security enterprise, the Y-12
National Security Complex (Y-12) Fire Station, Emergency Operations Center, Electrorefining,
West End Protected Area Reduction interface projects, and the Sandia National Laboratories
(SNL) Emergency Operations Center.

- Accomplish key infrastructure project milestones at LANL and SRS to support the plutonium
pit production mission.

- Complete and communicate an integrated infrastructure priority plan.

Implement enterprise-wide recruitment and retention strategies by incorporating hiring,
compensation, and benefits flexibilities, and promoting a healthy work-life balance.

Enhance cyber infrastructure and resiliency across the enterprise.

Enable phasing out mission dependency on Building 9212 at Y-12 by relocating the facility’s
enriched uranium processing capabilities into existing facilities and the Uranium Processing
Facility and extending key existing facilities’ operational lifetime into the 2040s.

Support long-term actinide chemistry and materials characterization and deliver the Chemistry
and Metallurgy Research Replacement Project.

Modernize lithium and tritium facilities.
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m Increase tritium production by leveraging additional capacity at two commercial power reactors
to meet stockpile needs.

m  Recapitalize the high explosives and nuclear weapons assembly infrastructure.

m  Provide new laboratory space and equipment within the Ula Complex at the Nevada National
Security Site to support the Enhanced Capabilities for Subcritical Experiments portfolio through
the Ula Complex Enhancements Project and Advanced Sources and Detectors equipment.

m  Provide modern office and laboratory spaces to support the world-class workforce needed to
maintain the nuclear weapons stockpile capabilities.

m  Reduce the total deferred maintenance, as measured by the replacement plant value, of the
nuclear security enterprise by not less than 45 percent by 2030.

Key Accomplishments:

In 2022, DOE/NNSA:

Opened the new John A. Gordon Albuquerque Complex. This $169 million, 330,000 square foot
Leadership in Energy and Environmental Design Gold-certified complex replaces 25 buildings,
including 1950s military barracks. It will house more than 1,200 employees who provide
programmatic, technical support, legal, security, procurement, human resources, business, and
administrative functions that directly support DOE/NNSA’s national security missions. DOE/NNSA
simultaneously reduced deferred maintenance while providing modern, safer, and more efficient
working conditions.

Developed a solution with LLNL to execute High-Fidelity Training and Operations Center plans that
will modernize training and accelerate the Savannah River Plutonium Processing Facility path to
full plant operations.

Completed the Exascale Computing Facility Modernization project at LLNL. The project upgraded
the electrical and mechanical capabilities of the Livermore Computing Center, which will enable
the facility to power the first DOE/NNSA exascale system, named El Capitan, and to provide
exascale-class computing service to LLNL, LANL, and SNL.

Reached a significant milestone in the Uranium Processing Facility project with all buildings being
fully enclosed, or “in the dry.” The Uranium Processing Facility project is being built in a series of
seven subprojects. The first four subprojects are complete, which prepared the site for
construction, provided necessary infrastructure to support construction, commissioned a new
electrical substation to support the Uranium Processing Facility project and Y-12, and constructed
the Mechanical Electrical Building with utility equipment and support systems for the two process
buildings. The remaining three subprojects are under way.
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Legislative Language

Title 50 of United States Code Section 2523 (50 U.S. Code § 2523), requires that:

The Administrator, in consultation with the Secretary of Defense and other appropriate officials
of the departments and agencies of the Federal Government, shall develop and annually update
a plan for sustaining the nuclear weapons stockpile. The plan shall cover, at a minimum, stockpile
stewardship, stockpile management, stockpile responsiveness, stockpile surveillance, program
direction, infrastructure modernization, human capital, and nuclear test readiness. The plan shall
be consistent with the programmatic and technical requirements of the most recent annual
Nuclear Weapons Stockpile Memorandum.

Pursuant to previous statutory requirements, the Department of Energy’s National Nuclear Security
Administration (DOE/NNSA) has submitted reports on the plan to Congress annually since 1998, with the
exception of 2012.1

The Fiscal Year 2024 Stockpile Stewardship and Management Plan (SSMP) is a detailed report of
DOE/NNSA’s 25-year program of record to maintain the safety, security, and effectiveness of the nuclear
stockpile and is primarily captured in this single, unclassified document. A classified annex to the SSMP
contains supporting details concerning the U.S. nuclear stockpile and stockpile management.

11n 2012, a Fiscal Year 2013 Stockpile Stewardship and Management Plan was not submitted to Congress because analytical work
conducted by the Department of Defense and NNSA to evaluate the out-year needs for nuclear modernization activities across
the nuclear security enterprise had not yet been finalized.
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Chapter 1
Overview and Strategic Context for
Managing the Nuclear Weapons Stockpile

The international security environment has deteriorated in recent years, in large part due to the actions
of the United States’ strategic competitors and their heavy investment in new nuclear capabilities. The
People’s Republic of China has embarked on an ambitious expansion, modernization, and diversification
of its nuclear forces and has established a nascent nuclear triad. The Russian Federation continues to
emphasize nuclear weapons in its strategy, modernize and expand its nuclear forces, and brandish nuclear
weapons in support of its revisionist security policy. As a result, by the 2030s the United States will, for
the first time in its history, face two major nuclear powers as strategic competitors and potential
adversaries. For the foreseeable future, nuclear weapons will continue to provide unique deterrence
effects that no other element of U.S. power can provide, given the reality of today’s evolving and uncertain
international security environment.

Ensuring the U.S. strategic deterrent remains safe, secure, and effective without nuclear explosive testing,
and that the United States’ deterrence commitments to its allies remain strong and credible requires
significant and coordinated effort. Responsibility for this mission is shared by the Department of Defense
(DoD) and the Department of Energy’s National Nuclear Security Administration (DOE/NNSA). Only
through the two Departments aligning their priorities, programs, and funding can U.S. nuclear forces meet
deterrence and assurance requirements.

DOE/NNSA partners with DoD through the Nuclear Weapons Council on the joint nuclear weapons
lifecycle process to execute the Nation’s nuclear weapons programs. DoD and DOE/NNSA use this process
to manage weapons sustainment and modernization needs, from concept assessment to full-scale
production, and finally, to retirement and dismantlement. DoD and DOE/NNSA continue to make progress
across the current major warhead programs as DOE/NNSA performs an unprecedented level of
component development, qualification, system integration, and production activities. In December 2022,
DOE/NNSA achieved a major scientific breakthrough decades in the making by reaching fusion ignition at
Lawrence Livermore National Laboratory (LLNL). LLNL’s National Ignition Facility conducted the first
controlled fusion experiment in history to reach this milestone, also known as scientific energy breakeven,
meaning it produced more energy from fusion than the laser energy used to drive it. This first-of-its-kind
feat will provide unprecedented capability to support DOE/NNSA’s Stockpile Stewardship Program and
has implications for the future of clean power.

The weapons comprising the U.S. nuclear stockpile are currently assessed to be safe, secure, and effective.
However, continued science and infrastructure investments are needed to ensure the stockpile can
provide a timely response to threat developments, technology opportunities, and maintain effectiveness
over time. Recapitalizing the nuclear security enterprise, including the workforce, infrastructure,
production capacity and capability, and the scientific base that supports it, is key to ensuring these goals
can be achieved. Therefore, DOE/NNSA is currently undertaking a risk-informed, complex, and
time-constrained modernization and recapitalization effort to support continued mission success,
responsive to the priorities identified in the 2022 Nuclear Posture Review.
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DOE/NNSA draws authority for managing the Nation’s nuclear stockpile from the Atomic Energy Act of
1954 (42 U.S. Code § 2011 et seq.) and, more specifically, the National Nuclear Security Administration
Act (50 U.S. Code § 2401 et seq.) (NNSA Act). DOE/NNSA’s broad set of enduring missions are to protect
the Nation by maintaining a safe, secure, and effective nuclear weapons stockpile, reduce global nuclear
threats, and provide the Navy’s submarines and aircraft carriers with militarily effective nuclear
propulsion. Activities related to DOE/NNSA’s stockpile mission conduct are referred to in this document
as Weapons Activities.

DOE/NNSA’s annual Stockpile Stewardship and Management Plan (SSMP) has two primary purposes:
m  Document DOE/NNSA’s plans to:

- Maintain the current stockpile
- Modernize the stockpile as needed to respond to evolving deterrent needs

- Advance the science that enables stockpile stewardship to enhance the potential performance
and understanding of the stockpile’s aged, modified, and modernized nuclear weapons

- Maintain and modernize supporting infrastructure
- Sustain DOE/NNSA’s highly skilled workforce

m  Provide DOE/NNSA’s formal response to multiple statutory and administrative reporting
requirements, which can be found in Appendix A, “Requirements Mapping,” including:

- Annual life extension program reporting required under the Explanatory Statement
accompanying the Consolidated Appropriations Act, 2017 (P.L. 115-31)

- Actual or potential risks to, or specific gaps in, any element of the industrial base that supports
nuclear weapons components’ subsystems or materials, in addition to any mitigation actions
needed as requested through Section 3135 of the National Defense Authorization Act for Fiscal
Year 2022 (P.L. 117-81)

This fiscal year (FY) 2024 SSMP serves as the annual plan for sustaining the nuclear weapons stockpile
required by statute. The 25-year strategic plan was developed in alignment with strategic guidance,
including the 2022 Nuclear Posture Review, the Nuclear Weapons Council’s Strategic Plan for Fiscal Years
(FY) 2019 — 2044, the FY 2020 — 2025 Nuclear Weapons Stockpile Plan, and other policy directives (see
Section 1.2).

1.1 Policy Framework Summary

The NNSA Act directs DOE/NNSA “to maintain and enhance the safety, reliability, and performance of the
U.S. nuclear weapons stockpile, including the ability to design, produce, and test, to meet national security
requirements.”

Recently, the 2022 National Defense Strategy and the accompanying Nuclear Posture Review stated that
as long as nuclear weapons exist, the fundamental role of U.S. nuclear weapons is to deter nuclear attack
on the United States and its allies and partners. The 2022 Nuclear Posture Review also reinforced that the
United States will maintain nuclear forces that are responsive to the threats it faces and affirmed the
following roles for nuclear weapons:

m Deter strategic attacks
m  Assure allies and partners

m  Achieve U.S. objectives, if deterrence fails
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Furthermore, the 2022 Nuclear Posture Review represented a comprehensive, balanced approach to U.S.
nuclear strategy, policy, posture, and forces, and reaffirmed that maintaining a safe, secure, and effective
nuclear deterrent and strong and credible extended deterrence commitments remains a top priority for
DoD, DOE/NNSA, and the Nation.

The 2022 Nuclear Posture Review also identified three pillars for nuclear deterrent mission success:

m  DoD and NNSA will develop and implement 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 the United States sustains current capabilities and
transitions to modernized systems.

m  NNSA will institute a Production-based Resilience Program to complement the science-based
stewardship program and ensure the nuclear security enterprise is capable of full-scope
production for new or emerging requirements.

m  NNSA will establish a Science and Technology Innovation Initiative to accelerate integrating
science and technology throughout mission requirements and help provide an increased focus on
leveraging science and technology to support the weapon design and production phases of
weapon development.

DOE/NNSA, in partnership with DoD, continues to implement the direction from the 2022 Nuclear Posture
Review.

1.2 The DOE/NNSA Nuclear Security Enterprise

The DOE/NNSA nuclear security enterprise (Figure 1-1) consists of DOE/NNSA Headquarters (located in
Washington, DC; Germantown, Maryland; and Albuquerque, New Mexico); the DOE/NNSA field offices;
the three national security laboratories (two of which have production missions); the four nuclear
weapons production sites; and the Nevada National Security Site (NNSS). DOE/NNSA implements the
overall nuclear weapons strategy, in collaboration with its management and operating (M&O) partners,
and oversees and coordinates activities to accomplish them in an efficient, fiscally responsible manner.

1.2.1 National Security Laboratories

Three national security laboratories are devoted to nuclear weapons design and data interpretation:
m LLNLin Livermore, California
m  Los Alamos National Laboratory (LANL) in Los Alamos, New Mexico
m Sandia National Laboratories (SNL) in Albuquerque, New Mexico, and Livermore, California

The primary mission of these national security laboratories is to perform research to develop, sustain, and
implement nuclear weapons design, simulation, modeling, and experimental capabilities and
competencies. This research ensures confidence in the current and future stockpile without requiring
nuclear explosive testing. All three laboratories are Federally Funded Research and Development Centers
(FFRDCs).! They engage in long-term research, development, test, and evaluation activities for the nuclear

1 FFRDCs are unique nonprofit entities sponsored and funded by the U.S. Government to meet special long-term research or
development needs that cannot be met as effectively by existing in-house or contractor resources. FFRDCs are operated,
managed, and/or administered by either a university or consortium of universities, another not-for-profit or nonprofit
organization, or an industrial firm either as an autonomous organization or an identifiable separate operating unit of a parent
organization.
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weapons missions and apply science, technology, and engineering to solve many other national security
challenges. Along with the national security laboratories, other DOE national laboratories also support
the Weapons Activities and Defense Nuclear Nonproliferation programs.

Lawrence Livermore
National Laboratory (LLNL)

Kansas City
National Security
Campus (KCNSC)

Los Alamos National
Laboratory (LANL)

Savannah River

- ’ * Pantex Plant ; i

: = - Y-12 National SC / Site (SRS)
e 4 (Pantex) Security Complex -
Laboratories (SNL) y (Yp12) y

X§ ne i 5 TX
%¢ National Security Laboratories

%¢ Nuclear Weapons Production Facilities

%¢ National Security Site

Figure 1-1. The DOE/NNSA nuclear security enterprise

1.2.2 Nuclear Weapons Production Facilities
The four nuclear weapons production sites conduct a range of stockpile management activities:2
m The Kansas City National Security Campus in Kansas City, Missouri, produces non-nuclear

components.

m  The Pantex Plant in Amarillo, Texas, manufactures and tests high explosive components and
assembles, disassembles, and refurbishes stockpile weapons and components.

m The Y-12 National Security Complex in Oak Ridge, Tennessee, manufactures uranium, along with
other nuclear weapon components, and dismantles and stores highly enriched uranium.

m The Savannah River Site in Aiken, South Carolina, extracts, recycles, and loads tritium into gas
transfer systems.?

In addition, the nuclear production facilities provide or contribute to critical stockpile capabilities,
including science, production, materials, and processes that are necessary for sustaining the stockpile.

2 Some critical production capabilities also exist at LANL and SNL.
3 DOE’s Savannah River National Laboratory at Savannah River Site also conducts research and development in support of tritium
processing and gas transfer system design and certification activities.

Fiscal Year 2024 Stockpile Stewardship and Management Plan | Page 1-4



Department of Energy/National Nuclear Security Administration | November 2023

1.2.3 Nevada National Security Site

NNSS near Las Vegas, Nevada, works with the national security laboratories to provide facilities,
infrastructure, and personnel to conduct unique nuclear and non-nuclear experiments that are essential to
maintaining the stockpile. It is the primary location where experiments with radioactive and other
high-hazard materials are conducted and the only location where high explosive-driven plutonium
experiments can be conducted at weapon-scale with weapon-relevant amounts of special nuclear material.
In accordance with the U.S. moratorium on nuclear explosive testing, such experiments and activities are
always subcritical. NNSS also develops and deploys state-of-the-art diagnostics and instrumentation,
analyzes data, stores programmatic materials, conducts criticality experiments, and supports other
DOE/NNSA activities.

1.3 Introduction to the Nuclear Weapons Stockpile

The nuclear stockpile’s size and composition continues to change in response to U.S. national security
requirements, though the average warhead age in the stockpile remains high. Many weapons systems
are past their design life expectancy and require stockpile management activities to assess their condition
and perform maintenance as well as enhanced surveillance to confirm weapons are operable and extend
weapon lifetimes. With several major warhead modernization activities underway, DOE/NNSA is working
toward reducing average warhead age while meeting emerging challenges on a timeline that does not put
the nuclear deterrent at risk.

The current stockpile consists of active weapons, which are maintained to meet military requirements,
and inactive weapons, which are used to augment or replace warheads in the active stockpile as
necessary. Retired weapons are not included in the count of stockpile weapons. Table 1-1 reflects the
major characteristics of the Nation’s current stockpile, which is composed of two types of
submarine-launched ballistic missile warheads, two types of intercontinental ballistic missile warheads,
several types of gravity bombs, and a cruise missile warhead.

The classified Annex to this plan includes specific technical details about the stockpile by warhead type.

Table 1-1. Current U.S. nuclear weapons and associated delivery systems
Warheads—Strategic Ballistic Missile Platforms

Type * Description Delivery System Laboratories Mission Service
W78 Reentry vehicle warhead | Minuteman Il intercontinental LANL/SNL Surface to Air Force
ballistic missile surface
WwW87-0 Reentry vehicle warhead | Minuteman lll intercontinental LLNL/SNL Surface to Air Force
ballistic missile surface
W76-0/1/2 Reentry body warhead Trident Il D5 submarine- LANL/SNL | Underwaterto Navy
launched ballistic missile surface
W88 Reentry body warhead Trident Il D5 submarine- LANL/SNL | Underwaterto Navy
launched ballistic missile surface
Bombs—Aircraft Platforms
B61-3/4 Nonstrategic bomb F-15, F-16, certified LANL/SNL Air to surface | Air Force/Select
NATO aircraft NATO forces
B61-7 Strategic bomb B-2 bomber LANL/SNL Air to surface Air Force
B61-11 Strategic bomb B-2 bomber LANL/SNL Air to surface Air Force
B61-12 Strategic bomb B-2 bomber LANL/SNL Air to surface Air Force
B83-1b Strategic bomb B-2 bomber LLNL/SNL Air to surface Air Force
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Warheads—Cruise Missile Platforms

W80-1 Air-launched cruise B-52 bomber LLNL/SNL Air to surface Air Force
missile strategic weapons

LANL = Los Alamos National Laboratory NATO = North Atlantic Treaty Organization

LLNL = Lawrence Livermore National Laboratory SNL = Sandia National Laboratories

3 The suffix associated with each warhead or bomb type (e.g., “-0/1/2” for the W76) represents the modification associated
with the respective weapon.

b The 2022 Nuclear Posture Review directed the retirement of the B83-1. Specific details of the B83-1 retirement and
dismantlement plan remain classified.

1.4 Overall Strategy, Objectives, and Prioritization of Weapons
Activities

DOE/NNSA continues to execute its long-standing nuclear
warhead modernization efforts in conjunction with the '
modernization of DoD delivery platforms, along with the | ® Ensurethe nuclear weapons stockpile
o . . . continues to meet DoD deterrent
necessary modernization of its capabilities and infrastructure. . . ;
. ) o ) requirements while enhancing warhead
This approach will allow the necessary flexibility for future policy

L o ) safety and security
decisions related to nuclear modernization as the United States « Modernize production capabillties and

Major Goals of Weapons Activities

adjusts to the changing international threats facing the country nuclear security enterprise facilities
and its allies and partners. The nuclear weapons stockpile is « Provide experimental and computational
currently safe, secure, and militarily effective. However, the capabilities to support the stockpile
United States must continue to invest in the weapons and annual assessment and certification
infrastructure  modernization programs to provide the « Recruit, train, and retain a highly skilled
capabilities needed to ensure the deterrent’s viability in the and diverse workforce to meet mission
future. DOE/NNSA’s mission is to enhance science, technology, deliverables

and engineering capabilities to address emerging challenges,
improve production processes’ efficiency and effectiveness, and to provide a credible deterrent despite
unanticipated risks or technological surprise. Due to the long lead times necessary to prepare and
establish nuclear capabilities, the United States will not have the weapons and infrastructure in place to
support the nuclear stockpile unless DOE/NNSA takes action to reestablish and recapitalize these
capabilities now.

The FY 2024 budget for Weapons Activities includes funding for several nuclear modernization programs
and was developed in support of the Administration’s 2022 Nuclear Posture Review:

m Define the Capability to Effectively Engage and Defeat Hardened and Deeply Buried Targets.
The Nuclear Weapons Council established a joint NNSA/DoD Hard and Deeply Buried Target
Defeat Team, coordinated through the Assistant Secretary of Defense for Nuclear Chemical and
Biological Defense Programs/Office of Nuclear Matters, to determine future options for defeating
such targets.

m  Advance the W87-1 Modification Program. The W87-1 Modification Program will replace the
aging W78 warhead using a modified existing legacy W87-0 design and will deploy new
technologies that improve safety and security, address material obsolescence, and improve
warhead manufacturability. In FY 2022, DOE/NNSA matured select technologies and furthered
system test and qualification planning. In FY 2023, the Nuclear Weapons Council authorized entry
into Phase 6.3, Development Engineering.

m  Develop the W93. The W93 Modernization Program was established to support the Navy’s
identified need for a new reentry body. Anchored on previously tested nuclear components, the
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W93 will incorporate modern technologies to improve safety, security, and flexibility to address
future threats. It will be designed for ease of manufacturing, maintenance, and certification. Key
nuclear components will be based on currently deployed and previously tested nuclear designs,
and extensive stockpile component and materials experience. It will also support the continued
viability of DoD’s operational flexibility and effectiveness as the United States transitions from
Ohio-class submarines to a smaller fleet of Columbia-class submarines. The W93 will not require
additional nuclear explosive testing to be certified.

Carrying out the W93 program is vital for continuing the United States’ longstanding cooperation
with the United Kingdom, which is also modernizing its nuclear forces. As an allied but
independent nuclear power that contributes to the North Atlantic Treaty Organization’s nuclear
deterrent posture, the United Kingdom’s nuclear deterrent is critical to U.S. national security.

In summary, the United States must continue its ability to maintain and certify a safe, secure, and
effective nuclear arsenal. Synchronized with DoD delivery platform replacement programs, DOE/NNSA
will sustain and deliver the warheads necessary to support the Nation’s strategic and non-strategic
nuclear capabilities on time by:

Completing the B61-12 Life Extension Program
Completing the W88 Alteration 370

Maintaining synchronization of DOE/NNSA’s W80-4 warhead with DoD’s Long Range Standoff
cruise missile program

Exploring future warhead options to meet the required military characteristics based on the
threats and vulnerabilities potential adversaries pose, including possible common reentry systems
for Air Force and Navy systems

Delivering the W87-1 and W93 warheads to support the land- and sea-based legs of the triad

DOE/NNSA uses several major strategies to sustain and maintain the stockpile and support DOE/NNSA
mission priorities, including:

Assessing the stockpile annually through science-based stockpile stewardship:

- Assessing whether the current and future nuclear stockpile’s safety, reliability, and
performance can be assured in the absence of underground nuclear explosive testing

- Renewing, developing, and enhancing science capabilities to assess effects of aging,
remanufacture and material options, and evolving threat environments on warhead
performance

- Maintaining the readiness to conduct an underground nuclear explosive test, if required, to
assess safety and performance characteristics of the Nation’s stockpile, or if otherwise
directed by the President

Extending the nuclear deterrent’s life through modernizations:

- Replacing obsolete technology

- Enhancing stockpile safety and security

- Meeting military requirements

Assuring the capabilities to support the nuclear deterrent in the near and long-term (these

capabilities are discussed in the FY 2023 SSMP in Chapter 3, “Weapons Activities Capabilities that
Support the Nuclear Security Enterprise”):
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- Developing modern materials and design and manufacturing options to enable a more modern
and efficient production complex

- Renewing and sustaining critical production, manufacturing, and research capabilities

- Assuring a stable, reliable, and trusted domestic supply chain for nuclear weapon materials,
components, and subsystems
m  Advancing innovative experimental platforms, diagnostic equipment, and computational
capabilities:
- Keeping technical expertise and capabilities on the cutting edge to support a responsive and
resilient enterprise

m  Providing safe and secure transport of nuclear weapons, weapon components, and special nuclear
materials to meet mission requirements

m Implementing enterprise-wide recruitment and retention strategies which incorporate hiring,
compensation and benefits flexibilities, and promoting a healthy work-life balance

m  Enhancing cyber infrastructure and resiliency across the enterprise
The Integrated Stockpile Model in Figure 1-2 shows how the stockpile cycle’s main activities—plan,

modernize, maintain, assess, and certify—link these strategies to sustain the stockpile and support
mission priorities.

Assess the stockpile
using computing and

modeling capabilities

and monitor
warheads

throughout Integrated
ki Stockpile
Model

Modernize
the stockpile through
the development of
improved processes

Plan and
anticipate necessary
capabilities for
future stockpile

and components

Figure 1-2. Integrated stockpile model
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1.5 Partnership with the Department of Defense

DOE/NNSA and DoD work collaboratively to maintain and modernize the stockpile and delivery systems.
DOE/NNSA’s role is to ensure nuclear weapons remain safe, secure, and reliable, while DoD’s role is to
provide a range of delivery options that can be tailored to meet the desired objectives. These
complementary efforts are coordinated through the Nuclear Weapons Council. This council is a joint DoD
and DOE/NNSA coordinating body established by Congress to facilitate aligning requirements and
determine priorities as the two departments fulfill their shared responsibility to provide the Nation’s
nuclear deterrent.

The Nuclear Weapons Council regularly convenes to synchronize efforts between DoD and DOE/NNSA on
the vision, strategy, and execution of the nuclear program aligned with the National Defense Strategy.
The Nuclear Weapons Council also reviews costs and schedules for options related to the nuclear
stockpile, driving DOE/NNSA and the Military Services to meet requirements in ways that are both cost-
effective and timely. The Nuclear Weapons Council fully supports DOE/NNSA’s efforts to establish a
responsive and resilient nuclear security enterprise to meet U.S. deterrence and assurance needs.

1.6 Challenges in Executing the Stockpile Stewardship and
Management Plan

For most of the post-Cold War period, the focus of our nuclear security enterprise has been to sustain
existing nuclear weapons and improve the ability to assess their safety, security, reliability, and
effectiveness without nuclear explosive testing. When aging issues were identified in the stockpile,
weapons were partially refurbished without changing their military characteristics. Many elements of the
weapons production infrastructure were only required on a limited basis or not needed for these
refurbishment efforts, causing a capability loss.

Today, much of the stockpile has aged without comprehensive refurbishment. At a time of rising nuclear
risks, a partial refurbishment strategy is no longer adequate to meet mission needs. A safe, secure, and
effective nuclear deterrent requires modern weapons and a modern infrastructure, enabled by a
world-class workforce equipped with modern tools.

DOE/NNSA will continue to carry out robust risk management strategies within the nuclear security
enterprise so that the deterrent is capable even in the face of significant uncertainties and unanticipated
challenges. This proactive activity requires developing and sustaining a set of initiatives and actions that,
over time, will build resilience in the stockpile, production capabilities, and science and technology
capabilities.

DoD also continues to make progress on the first recapitalization of the triad* since the end of the Cold
War, and this effort cannot be accomplished alone. Consistent, on-going schedule integration between
the warhead and delivery programs managed by DOE/NNSA and DoD, respectively, is key to delivering
timely and cost-effective capabilities that meet the Nation’s defense needs. The partnership between
DoD and DOE/NNSA continues to be managed through the Nuclear Weapons Council, which has made
tremendous progress to align priorities, schedules, and investments between the Departments to ensure
the nuclear deterrent’s future viability.

4 A combination of platforms and weapons, the three legs of the U.S. nuclear triad (land, sea, and air), serve as the backbone of
America’s national security (https://www.defense.gov/Experience/Americas-Nuclear-Triad/).
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DOE/NNSA has resourced plans to renew the essential manufacturing capabilities prioritized to meet DoD
near-term to intermediate-term warhead deliveries and maintain workforce safety. DOE/NNSA’s plans

focus on five areas:

m  Establishing a pit production capability

m  Reestablishing high explosives synthesis, formulation, and production capabilities

m  Modernizing and enhancing the facilities and capabilities needed to meet near-term to long-term
needs for tritium

m  Modernizing the production capabilities for secondary assemblies, radiation cases, and replacing
the current lithium production facility

m  Modernizing and enhancing non-nuclear component research, development, testing, and
production capabilities

Figure 1-3 shows the timeline necessary to meet warhead needs.

Characterization
FY fiscal year
High Explosives Scence
and Enginsering
HESFP High Explasives
Synthesis, Formufation,

and Productan
LANL Los Alamos Mational
Laberatory
mMcz2 Microelectranic

Companant Capahility
MNeudron Gemeralon
Enterprise Consolidation
Savannah Rrver Site

Complete Uranium
Processing Facility
Provides reliable
processing capability to
meet warhead needs”

to reliably meet

FY 2020-FY 2035 :
Complete Tritium FY 2035
Finishing Facility Complete CREST
Replaces infrastructure Revitalizes and
critical to stockpile enhances tesling
deliveries capability required
to design, qualify,
FY 2028 and certify weapon
FY 2024 Complete HESE systems for survivability
Restart binary Formulates and 1o combined hostile
production produces high explosives environments
capability for warhead production
Supports future
production
a FISCAL YEAR
FY 2028 " FY 2034
Achieve :‘f 2031 : Complete HESFP
30 pits omplete Formulates and produces
Freeer E:‘J?F;’n‘:ﬁiﬁ““ per year Lithium high explosives for warhead
Survivabiity Testing production Processing production
DUE  Domestic Uranium capability Facility
Enrichrmeant Enhances
Complete EMC
EMC  Energetc Materials FY 2029 processing ability i

Characterizes and develops
high explosive products

warhead needs

As close to 2030 as possible
Achieve B0 pits per year production capability
30 pits per year at LANL and 50 pits per year al SRS

FY 2030
Complete Power Sources Capability facility
Provides power sources for all stockpile systems

* Project is undergong Federal rebaselining

FY 2039
Complete NGE+
Provides neutron
generators for all
stockpile systems

Complete MC2
Provides modern

and agile clean room
space to support
microelectronic design
and praduction

——@-

FY 2041-FY 2044
DUE

Provides enriched
uranium for tritium
production

Figure 1-3. Timeline for key infrastructure and capability investments for future warheads
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To support the above focus areas, other key considerations include:

The nuclear weapons stockpile needs updated technologies that require investment in new
processes, technologies, and tools for warhead design, qualification, certification, and production
in accordance with stringent and evolving stockpile specifications and requirements. The
increased number of concurrent weapon system builds entail three requirements:

- Maturing new options with shortened development cycles

- Advancing the ability to predict weapon performance in configurations that were not tested
underground

- Evaluating the impact of new materials and processes, reusing aging components in future
systems, and enhancing production throughput

Pursuing only the priority activities previously described does not exercise all phases and aspects
of the joint nuclear weapons lifecycle. DOE/NNSA must devote some effort to less time-sensitive
activities to transfer knowledge and skills to the newer generation of nuclear weapon designers
and engineers, accelerate and enhance the weapon lifecycle, and strengthen integration between
DoD and DOE/NNSA to sustain all required capabilities. This continued focus is reflected in the
inclusion of Appendix D, which resubmits information on the programs, projects, and activities of
the Stockpile Responsiveness Program.

DOE/NNSA must sustain the nuclear weapons supply chain availability and trustworthiness to
assure industrial base viability and guard against potential counterfeit and sabotage. DOE/NNSA
has implemented several initiatives through the Nuclear Enterprise Assurance Program to protect
the supply chain. For example, DOE/NNSA’s nuclear security enterprise provides the tools and
capabilities needed for trusted radiation-hardened silicon microelectronics. DOE/NNSA is
installing new tooling and planning recapitalization efforts to extend the life of key and critical
facilities to support continued capability. DOE/NNSA is also collaborating with partners to
establish research and development efforts that could serve as future production capabilities.
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Chapter 2

Stockpile Management

This chapter summarizes the activities the Department of
Energy’s National Nuclear Security Administration
(DOE/NNSA) manages to maintain the Nation’s nuclear
weapons stockpile. These activities include sustaining,
modernizing, and dismantling nuclear weapons;
maintaining and modernizing production operations; and
optimizing the scientific capabilities that underpin these
efforts.

Stockpile Management Accomplishments

Completed Annual Assessment Cycle 27

Achieved First Production Unit on the B61-12
weapon and Joint Test Assembly (JTA)

The Nuclear Weapons Council formally
accepted the W88 Alt 370 and B61-12 into the
stockpile and authorized entrance to Phase 6.6

Figure 2—-1 provides an overview schematic of the Stockpile
Management major subprograms:

in fiscal year (FY) 2022
o W80-4 received authorization to enter Phase 6.4
« Achieved last production unit delivery for W76-1
Stockpile Sustainment performs single-system and MC4700 arming, fuzing, and firing system
multi-system sustainment activities for all warheads « Achieved first production unit for MC4972-1
in the current stockpile to include limited life Common High Efficiency Adaptable Telemetry
component (LLC) exchanges, surveillance activities, Transmitter 1 month early, which is a multi-
significant finding investigations (SFl), weapons program JTA transmitter
reliability reporting, annual assessments that o W87-1 received authorization to enter Phase 6.3
provide a comprehensive understanding of the | o W93 received authorization to enter Phase 2
stockpile’s health, and warhead qualification and

delivery system integration activities.

Stockpile Major Modernization includes life extension programs (LEPs) to extend the lives of
current stockpile weapons, modification programs (Mods) to change the operational capabilities
of stockpile systems, major alterations (Alts), which alter stockpile systems without changing their
operation capabilities, and warhead acquisition programs which provide modernized warhead
capabilities designed to meet military requirements that cannot be met with other stockpile
systems.

Weapons Dismantlement and Disposition (WDD) manages dismantlement of retired weapons as
well as disposition of weapon components, which can generate components and materials for
Weapons Activities, including modernization programs, and other DOE/NNSA mission areas.

Production Operations provides the base capabilities to enable weapon operations (i.e.,
assembly, disassembly, and production) planned for the warhead modernization, sustainment,
and the WDD programs. Production Operations are not specific to one material stream. It
coordinates closely with the Production Modernization program (see Chapter 3), which focuses
on the special nuclear materials (such as plutonium and uranium) and components, as well as
non-nuclear component modernization.

Nuclear Enterprise Assurance (NEA) ensures the nuclear security enterprise actively manages
subversion risks to the nuclear weapons stockpile and associated design, production, and testing
capabilities.
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Sustain the current stockpile
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Site production base Weapons _ Ensures active
capabilities across all Dismantlement \¢ y management of
weapon systems and Ny 2 subversion risk to the
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design, production, and
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Dismantling retired
weapons and
dispositioning

components

Figure 2-1. Stockpile Management major subprograms

The remainder of Chapter 2 is organized around these five major subprograms.

Managing the stockpile requires comprehensive planning for all stockpile elements to integrate these
activities with each other and with production capabilities. However, these activities alone cannot sustain
the nuclear deterrent. Managing the stockpile also depends on a strong set of enabling capabilities
covering the necessary science, technology, design, production, materials, and processes, as well as a
workforce with the requisite skill set to execute these activities. These individual capabilities and the
linkages to stockpile management are described at length in Chapters 3 and 4. Chapters 6 and 7 of this
report address two specific elements of these capabilities—infrastructure and workforce—across all
capabilities at an enterprise level, further reinforcing the need to sustain the health of capabilities to
support the stockpile mission work.

2.1 Stockpile Sustainment

Stockpile sustainment activities are responsible for the ongoing health of the stockpile, including
surveillance; annual assessments; investigations; and ongoing maintenance such as LLC exchanges, code
management, and surety operations to ensure weapons remain safe, secure, and effective over their
lifecycles. Some weapons that remain in the stockpile are eventually updated or replaced through
modernization programs to address aging issues, modified military requirements, and any anomalies, and
to meet updated safety and security standards. These modernization activities (LEPs, Mods, Alts, and
warhead acquisition programs) are addressed through the Stockpile Major Modernization activities
discussed in Section 2.2.
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2.1.1 Assessing the Stockpile

The status of the stockpile is evaluated through continual, multi-
layered assessments of the safety, security, and military
effectiveness of each U.S. nuclear weapon system. The annual
stockpile assessment process evaluates the state of the stockpile | * Los Alamos National Laboratory,
by conducting physics and engineering analyses, experiments Sandia Nat/gnalLaboratqr/es, i

. - . Lawrence Livermore National
(such as hydrodynamic and subcritical experiments), and Laboratory completed annual
computer simulation/modeling. Assessments also evaluate the assessment reviews for the deployed
effects of aging on performance and quantify performance systems under their purview
thresholds, uncertainties, and margins. Assessors gather a body | . Completed planned LLC exchanges
of evidence to evaluate performance at the part, component, « Delivered modernized components
subsystem, and system levels to determine whether performance and technology to weapons
requirements are met. The processes combine data, analysis, and modernization programs
expert judgment with simulations and continually advancing | . syneilled the deployed stockpile
capabilities to develop a final evaluation of the stockpile.

Stockpile Sustainment
Accomplishments

2.1.1.1 Annual Assessment

The Annual Stockpile Assessment Reporting Process is codified in 50 U.S. Code § 2525—Annual
assessments and reports to the President and Congress regarding the condition of the United States
nuclear weapons stockpile. The code requires the directors of the three national security laboratories to
conduct independent annual assessment reviews on the state of all stockpile systems for which they are
responsible. It also requires the Commander of the U.S. Strategic Command (USSTRATCOM) to assess the
stockpile each year based in part on inputs from the national security laboratories. This process is not a
recertification of the weapons in the stockpile; it is an assessment of each system’s existing certification
basis. Each annual assessment builds on previous years’ experience with each weapon system and
incorporates new information, and state-of-the-art capabilities, from stockpile maintenance, surveillance,
experiments, simulations, and other sources to update the technical basis of each weapon system.

The assessments and conclusions in the Annual Assessment Reports are subject to inter-laboratory peer
review by subject matter experts appointed by each laboratory’s director, program managers, and senior
laboratory management. This effort culminates in a written summary and conclusion of the assessments
from each laboratory director and the USSTRATCOM Commander. These findings are included as
unabridged attachments to the statutorily required Report on Stockpile Assessments, prepared by the
Nuclear Weapons Council for formal endorsement by the Secretaries of Energy and Defense and
submitted to the President annually.

2.1.1.2 Weapon Reliability

DOE/NNSA publishes an annual Weapons Reliability Report, which provides an updated summary of
reliability and yield characteristics of all weapons in the stockpile. The report’s purpose is to communicate
to stakeholders the assessed reliability, reliability risks, and effects of test limitations. This report is the
principal DOE/NNSA report on weapon systems reliability that USSTRATCOM uses for strategic planning
actions. The Annual Assessment Review process informs this report, which incorporates data from
surveillance activities.

2.1.1.3 Advanced Certification and Qualification

Advanced Certification develops tools and methods to ensure the safety and reliability of the current
stockpile and prospective systems for stockpile modernization without further underground nuclear
explosive testing. This subprogram delivers assessment methods, diagnostic and experimental
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techniques, data analysis methods, and assessments of the certifiability of design options for future
stockpile needs. Advanced Certification activities preserve and reanalyze legacy nuclear test data and
validate simulation codes and models against improved physics models, and hydrotest and subcritical
experimental data. These activities enhance DOE/NNSA’s understanding of a weapon system’s
performance, improve the quantification of margins and uncertainties, and improve the fidelity and agility
of certification methods.

DOE/NNSA qualifies nuclear weapons components, subsystems, and integrated systems to the military
characteristics and stockpile-to-target sequence environmental requirements, including normal,
abnormal, and hostile environments prior to their introduction into the stockpile. Qualification plans for
each stockpile system specify the experimental data, modeling, simulation capabilities, and production
data required to ensure system safety, security, reliability, and performance. While qualification is carried
out by each warhead program, Advanced Qualification activities improve qualification methods by
anticipating needs and developing the tools, capabilities, and material fabrication options that will enable
qualification of replacement or new materials/components with a focus on increased responsiveness and
enhanced analysis. These activities address the qualification challenges for advanced manufacturing
methods, replacement materials, and new systems architectures. Additionally, these activities are
focused on methods to streamline qualification processes to reduce costs, timescales, resources, floor
space and testers, and to standardize methods and requirements across warhead systems. Advanced
Certification and Qualification activities promote the close coordination between design and production
agencies to capture qualification challenges early in the development process and design for easier
manufacturing and relaxed specifications, where possible, without compromising certification needs.

2.1.1.4 Quantification of Margins and Uncertainties

Assessing weapon performance requires integrating many sources of data and expertise. One way
performance is gauged is through the quantification of margins and uncertainties methodology, which
evaluates the degree to which a weapon operates within the bounds of specified operating characteristics
or requirements. This methodology supports nuclear stockpile decision-making and enables
risk-informed decisions. A key metric is the confidence factor, or the ratio of margin (M) to
uncertainty (U), M/U. Margin is the difference between the expected value and the minimum value of a
parameter to ensure some aspect of warhead performance is met. Uncertainty is the degree to which
these values are known, including the variation that exists due to design tolerances and manufacturing
processes. Stockpile Research, Technology, and Engineering activities (also referred to as Stockpile
Stewardship activities) evaluate approaches to increase margin when possible and to quantify
uncertainties. These tasks are achieved by performing experiments in areas such as material properties
to provide data for improving the reliability of the models used to simulate warhead operation. In
summary, quantification of M/U provides an understanding of the basis for the assessed confidence in
the weapons system performance and adds further confidence to the conclusions of the assessment
process.

2.1.2 Stockpile Surveillance

Surveillance activities provide data to evaluate the safety, security, reliability, and performance of
weapons in the current stockpile in support of annual assessments. The cumulative body of this data also
supports future stockpile decisions based on the assessment activities described above. The surveillance
program has six goals:

1. Identify manufacturing and design defects that could affect safety, security, reliability, or
performance
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2. Assess risks to the safety, security, reliability, and performance of the stockpile

3. Determine the margins between design requirements and performance at the system,
component, and material levels

4. ldentify aging-related changes and trends at the subsystem, component, and material levels

5. Further develop capabilities for predictive assessments and provide lifetime estimates of stockpile
components and materials

6. Provide critical data for the annual Weapons Reliability Report and the Report on Stockpile
Assessments

DOE/NNSA conducts stockpile surveillance through weapon disassembly and inspection, stockpile flight
testing, stockpile laboratory testing, component testing, material evaluation, and test equipment.
DOE/NNSA continually refines planning requirements for stockpile evaluation activities based on new
surveillance information, new diagnostic tool deployment, annual assessment findings, and analysis of
historical information using modern assessment methodologies and computational tools.

2.1.2.1 Disassembly and Inspection

Weapons sampled from the production lines or returned from Department of Defense (DoD) custody are
inspected during disassembly. Weapon disassembly is conducted in a controlled manner to identify any
abnormal conditions and preserve the compo