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Abstract: The NNSA, a semi-autonomous agency within the DOE, is responsible for meeting the
national security requirements established by the President and Congress to maintain and enhance
the safety, reliability, and performance of the U.S. nuclear weapons stockpile. The continued
operation of the Lawrence Livermore National Laboratory (LLNL) is critical to NNSA’s Stockpile
Stewardship and Management Program, to prevent the spread and use of nuclear weapons
worldwide, and to many other areas that may impact national security and global stability.

NNSA has prepared this SWEIS to analyze the potential environmental impacts of the reasonable
alternatives for continuing LLNL operations for approximately the next 15 years. This LLNL
SWEIS has been prepared in accordance with Section 102(2)(C) of NEPA (42 U.S.C. §§ 4321
4347, as amended), regulations promulgated by the Council on Environmental Quality (CEQ) (40
Code of Federal Regulations [CFR] Parts 1500-1508), DOE’s NEPA implementing procedures
(10 CFR Part 1021), and NNSA Policy (NAP) 451.1.

This SWEIS analyzes two alternatives: (1) No-Action Alternative and (2) Proposed Action. This
SWEIS also analyzes the new hybrid work environment due to increase in telework at LLNL under
both alternatives. Under the No-Action Alternative, NNSA would continue current facility
operations throughout LLNL in support of assigned missions. The No-Action Alternative includes
the construction of new facilities; modernization/upgrade/utility projects; and decontamination,
decommissioning, and demolition (DD&D) of excess and aging facilities through 2022.



The Proposed Action includes the scope of the No-Action Alternative and an increase in current
facility operations or enhanced operations that may require new or modified facilities and that are
reasonably foreseeable over the next 15 years. Continued re-investment would allow LLNL to
meet mission deliverables and sustain science, technology, and engineering excellence to respond
to future national security challenges. Approximately 75 new projects, totaling approximately 3.3
million square feet, are proposed over the period 2023-2035. Of this, 61 projects, totaling
approximately 2.9 million square feet, are proposed at the Livermore Site; 14 projects, totaling
approximately 385,000 square feet, are proposed at Site 300. In addition, NNSA proposes 20 types
of modernization/upgrade/utility projects each involving several facilities. Under the Proposed
Action, NNSA would also DD&D about 150 facilities, totaling approximately 1,170,000 square
feet. NNSA is proposing operational changes that would increase the tritium emissions limits in
the National Ignition Facility (Building 581) and the Tritium Facility (Building 331), decrease the
administrative limit for fuels-grade-equivalent plutonium in the Superblock (Building 332),
increase the administrative limits for plutonium-239 at Building 235, and revise the National
Ignition Facility radioactive materials administrative limits to be consistent with DOE's Facility
Hazard Categorization Standard.

Following completion of this LLNL SWEIS, NNSA intends to decide how operations will be
conducted at LLNL, including construction and operation of new facilities, modification/upgrade

of existing facilities and utilities, modification of operations, and/or DD&D of excess and aging
facilities. These decisions will be provided in the NNSA Record of Decision (ROD).

Public Comments: DOE issued a Notice of Intent (NOI) in the Federal Register (85 FR 47362)
on August 5, 2020, announcing a 45-day SWEIS scoping period to receive input on the preparation
of this Draft SWEIS. In response to comments, NNSA extended that comment period until
October 21, 2020. Comments received during that scoping period have been considered in the
preparation of this Draft SWEIS. Comments on this Draft SWEIS will be accepted following
publication of the U.S. Environmental Protection Agency’s Notice of Availability (NOA) in the
Federal Register for a period of 60 days and will be considered in the preparation of the Final
SWEIS. Any comments received after the comment period will be considered to the extent
practicable. During the public comment period for this Draft SWEIS, NNSA will hold in-person
and/or online public hearings. The dates and times of those public hearings will be announced on
the DOE NEPA web page and the NNSA NEPA web page (https://www.energy.gov/nepa,
https://www.energy.gov/nnsa/nnsa-nepa-reading-room), as well as in local newspapers, and in
Federal Register Notices of Availability. All comments received during that public comment
period will be considered by NNSA in preparing the Final SWEIS.
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CONVERSION CHART
TO CONVERT FROM U.S. CUSTOMARY INTO TO CONVERT FROM METRIC INTO U.S.
METRIC CUSTOMARY
If you know Multiply by To get If you know Multiply by To get
Length
inches 2.540 centimeters centimeters 0.3937 inches
feet 30.48 centimeters centimeters 0.03281 feet
feet 0.3048 meters meters 3.281 feet
yards 0.9144 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.6214 miles
Area
square inches 6.452 square square 0.1550 square inches
centimeters centimeters
square feet 0.09290 square meters square meters 10.76 square feet
square yards 0.8361 square meters square meters 1.196 square yards
acres 0.4047 hectares hectares 2.471 acres
square miles 2.590 15(61111(1) agleeters li?lli) Eglee ters 0.3861 square miles
Volume
fluid ounces 29.57 milliliters milliliters 0.03381 fluid ounces
gallons 3.785 liters liters 0.2642 gallons
cubic feet 0.02832 cubic meters cubic meters 35.31 cubic feet
cubic yards 0.7646 cubic meters cubic meters 1.308 cubic yards
Weight
ounces 28.35 grams grams 0.03527 ounces
pounds 0.4536 kilograms kilograms 2.205 pounds
short tons 0.9072 metric tons metric tons 1.102 short tons
Temperature
Fahrenheit subtract . 32, Celsius Celsius multiply by Fahrenheit
(°F) then multiply C) ©C) 9/5, then add (°F)
by 5/9 32
Kelvin Celsius Celsius Kelvin
(K) subtract 273.15 Q) °C) add 273.15 (K)
Note: 1 sievert = 100 rems
METRIC PREFIXES
Prefix Symbol Multiplication factor
exa- E 1,000,000,000,000,000,000 = 108
peta- P 1,000,000,000,000,000 = 10'3
tera- T 1,000,000,000,000 = 102
giga- G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10!
deci- d 0.1 = 10"
centi- c 0.01 = 102
milli- m 0.001 = 107
micro- u 0.000 001 = 10
nano- n 0.000 000 001 = 10”
pico- p 0.000 000 000 001 = 1072
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S.1 INTRODUCTION AND PURPOSE AND NEED FOR ACTION
S.1.1 INTRODUCTION

The National Nuclear Security Administration (NNSA), a semi-autonomous agency within the
United States (U.S.) Department of Energy (DOE), is responsible for meeting the national security
requirements established by the President and Congress to maintain and enhance the safety,
reliability, and performance of the U.S. nuclear weapons stockpile (NNSA 2019a). The continued
operation of Lawrence Livermore National Laboratory

(LLNL or Laboratory) is critical to NNSA’s Stockpile

Stewardship and Management Program, to prevent the

spread and use of nuclear weapons worldwide, and to many _ _

other areas that may impact national security and global 'I\I;Ihe SEEls  SENERED el
. . anagement Program enables NNSA

stability (50 U.S.C. §2521) (see Section S.2 for a summary | to extend the lifespan and ensure the

on LLNL missions and support of NNSA Core Capabilities). | continued safety, reliability, and
performance of nuclear weapons that
. . . . have reached the end of their original
NNSA has prepared this Site-wide Environmental Impact design life through life extension and

Statement for Continued Operation of Lawrence Livermore | modification programs.

Stockpile Stewardship and
Management Program

National Laboratory (DOE/EIS-0547) (LLNL SWEIS or
SWEIS) to analyze the potential environmental impacts of
the reasonable alternatives for continuing LLNL operations for approximately the next 15 years,
through 2035. Following completion of this LLNL SWEIS, NNSA intends to decide how
operations will be conducted at LLNL, including construction and operation of new facilities,
modification/upgrade of existing facilities and utilities, modification of operations, and/or
demolition of excess and aging facilities.

S.1.2 BACKGROUND

LLNL is a federally funded research and development center (FFRDC) managed by a public-
private partnership that conducts research for the U.S. government in accordance with Title 48
Code of Federal Regulations Section 35.017 (48 CFR 35.017). LLNL has been in existence since
1952, employs approximately 8,000 people (employees and contractors), and has a current annual
budget approaching $3 billion. Lawrence Livermore National Security, LLC (LLNS)! has been
the management and operating contractor for LLNL since October 1, 2007. Prior to that date,
LLNL was managed by the University of California.

LLNL consists of two federally owned sites: an 821-acre site in Livermore, California (Livermore
Site), and a 7,000-acre experimental test site (Site 300) southeast of the Livermore Site between
Livermore and Tracy, California (see Figures S.1-1 and S.1-2). Most LLNL operations are located
at the Livermore Site, which is situated about 50 miles east of San Francisco in southeastern
Alameda County. Site 300 is primarily a test site for high explosives and non-nuclear weapons
components; it is located about 15 miles southeast of Livermore in the hills of the Diablo Range.

! The organizations which currently comprise LLNS include Bechtel National, Inc., the University of California, BWX
Technologies, Inc., and Amentum.

S-1 Draft October 2022
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Figure S.1-2. Locations of LLNL’s Livermore Site, Site 300, and Offsite Facilities Relative
to Surrounding Communities

Most of Site 300 is located in San Joaquin County; the western edge of the site is in Alameda
County. LLNL also conducts limited activities at several leased properties, including but not
limited to storage facilities and office space. Additionally, LLNL owns and operates equipment
at offsite properties including at the Arroyo Mocho Pump Station, located seven miles south of the
Livermore Site, and several offsite environmental monitoring locations.

LLNL’s primary responsibility is ensuring the safety, reliability, and performance of the nation’s
nuclear weapons stockpile. However, LLNL’s mission is broader than stockpile stewardship, as
dangers ranging from nuclear proliferation and terrorism to biosecurity and climate change
threaten national security and global stability. Fifteen (15) years have passed since the publication
of the 2005 Final Site-wide Environmental Impact Statement for Continued Operation of
Lawrence Livermore National Laboratory and Supplemental Stockpile Stewardship and
Management Programmatic Environmental Impact Statement (2005 LLNL SWEIS) (NNSA
2005). Because of proposed plans for new facilities, demolition of older facilities, enhanced and
modernized site utilities projects, as well as needed modifications/upgrades of existing facilities to
ensure ongoing safe operations, NNSA determined that it was appropriate to update the previous
2005 LLNL SWEIS analysis. With issuance of the Notice of Intent (NOI) on August 5, 2020,
NNSA determined that a new SWEIS will be prepared for LLNL (85 FR 47362).

S-3 Draft October 2022
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S.1.3 PURPOSE AND NEED FOR AGENCY ACTION

NNSA is responsible for meeting the national security requirements established by the President
and Congress to maintain and enhance the safety, reliability, and performance of the U.S. nuclear
weapons stockpile (NNSA 2019a). This requires NNSA to maintain core competencies in nuclear
weapons as well as a modern nuclear weapons infrastructure. As one of only three nuclear
weapons laboratories in the U.S., LLNL contributes significantly to the core intellectual and
technical competencies of the U.S. related to nuclear weapons. These competencies embody
approximately 70 years of weapons knowledge and experience. LLNL maintains specific core
competencies in activities associated with research, development, design, and surveillance of
nuclear weapons, and supports the assessment and certification of their safety and reliability. The
continued operation of LLNL is critical to NNSA’s Stockpile Stewardship and Management
Program and to preventing the spread and use of nuclear weapons worldwide (LLNL 2017a).

The 21st century presents a growing set of challenges to national security and global stability that
are the focus of the Laboratory’s national security mission. As discussed below, national security
considerations and requirements provide the foundation for the expanding mission areas, and the
projects proposed by NNSA to meet these challenges.

S.1.3.1 National Security Considerations and Requirements
S.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 capabilities. NPRs have been prepared in 1994, 2002,
2010, and most recently in 2018.2 On January 27, 2017, the President directed the Department of
Defense (DoD) to conduct a new NPR (DoD 2018) to ensure a safe, secure, and effective nuclear
deterrent that protects the homeland, assures allies, and, above all, deters adversaries. The
Administration also emphasized both the long-term goal of eliminating nuclear weapons and the
requirement that the U.S. have modern, flexible, and resilient nuclear capabilities that are safe and
secure, until such a time as nuclear weapons can prudently be eliminated from the world. The
2018 NPR also states the following (DoD 2018):

e An effective, responsive, and resilient nuclear weapons infrastructure is essential to the
U.S. capacity to adapt flexibly to shifting requirements. Such an infrastructure offers
tangible evidence to both allies and potential adversaries of U.S. nuclear weapons
capabilities, and thus contributes to deterrence, assurance, and hedging against adverse
developments. It also discourages adversary interest in arms competition, supporting
nonproliferation efforts worldwide.

e Over the past several decades, the U.S. nuclear weapons infrastructure has suffered the
effects of age and underfunding. Over half of NNSA’s infrastructure is more than 40 years
old and 25 percent dates back to the Manhattan Project era. All previous NPRs highlighted
the need to maintain a modern nuclear weapons infrastructure, but the U.S. has fallen short

2 The current Administration is conducting a new NPR, which is expected to be finished in 2022.
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in sustaining a modern infrastructure that is resilient and has the capacity to respond to
unforeseen developments. Just as nuclear forces are an affordable priority, so is a resilient
and effective nuclear weapons infrastructure, without which the U.S. nuclear deterrent
cannot exist.

e Recapitalizing the nuclear weapons complex of laboratories and plants is long past due; it
is vital the U.S. ensure the capability to design, produce, assess, and maintain its nuclear
weapons for as long as they are required.

As shown on Figure S.1-3, approximately 78 percent of LLNL facilities are more than 30 years
old, and approximately 86 percent of assets (buildings and trailers) are considered substandard or
inadequate (LLNL 2021a). Older buildings require more maintenance, including utility
replacements and other large-scale refurbishments that are weighed against replacement with
newer, more efficient, and better designed buildings. Although LLNL maintains these facilities
and conducts operations safely with appropriate environmental and safety controls, there is a need
to re-invest in a modern infrastructure for the future.

OVERALL ASSET CONDITION BUILDINGS OVER 30-YEARS-OLD

Adequate
14%

Under 30
22%

Inadequate
51%

Substandard
35%

Over 30
78%

Source: LLNL 2021a.
Figure S.1-3. Infrastructure Conditions at LLNL
S.1.3.1.2 Deterrent Requirements by Growing Threats

Nuclear weapons have played, and will continue to play, a critical role in deterring nuclear attack
and in preventing large-scale conventional warfare between nuclear-armed states for the
foreseeable future. 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 (DoD 2018). 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 cyber space (DoD 2018).
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An effective, responsive, and resilient Nuclear Security Enterprise 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). LLNL supports the advancement of these capabilities.

S.1.3.1.3 Annual Weapon Certification Process

Consistent with the NPR, LLNL participates in the formal annual weapon certification process of
the nuclear weapons stockpile. For the past 23 consecutive years, the science-based Stockpile
Stewardship and Management Program has allowed DOE/NNSA and DoD to certify the safety,
reliability, and performance of the U.S. nuclear weapons stockpile to the President without the use
of underground nuclear explosive testing (NNSA 2019a).

LLNL is one of three nuclear weapons design agencies for NNSA. As such, LLNL is responsible
for maintaining and certifying the safety, security, and reliability of three of the seven active
stockpile weapon systems through the annual weapon certification process. LLNL designs the
nuclear explosive package for life extension programs (LEPs), modification programs (Mods), and
alteration programs (Alts), and certifies the life-extended weapons as they enter the stockpile (see
Chapter 2 for information regarding LLNL LEPs and Mods activities). 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 LEPs, Mods, and Alts
performance requirements. In this way, LEPs, Mods, ) , o ) ;

d Alt tend th S lifeti f LEPs: Life extension activities addressing aging
an L S exten ¢ weapons: i ? 1mes Qr an and performance issues within the stockpile as
additional 20 to 30 years and are carried out without | a result of use beyond the originally designed
conducting underground nuclear explosive tests. | component/system life span.

Wgapqns refurblshment efforts enable NNS.A to Mods: Change in operational capability that

maintain the nation’s nuclear deterrent without | results from a design change that affects

resumlng the productlon Of new Weapons or de“Very (employment or Ut|I|Zat|0n), fUZing,
. ballistics, or logistics.

underground nuclear explosive tests (LLNL 2017a).

Alts: Material change to, or a prescribed
The annual weapon certification process of | inspection of, a nuclear weapon or major
refurbished warheads requires weapons experts to | 2SSembly that does not alter its operational

capability but is sufficiently important to the user
rely upon research and development (R&D) (regarding assembly, maintenance, storage, or
experiments, simulation capabilities, and the test operations) as to require controlled
historical nuclear test database. Many of those | 2Pplicationand identification.

capabilities are located at LLNL, and some need | source: DoD 2020.

modernization/upgrades to improve LLNL’s ability to
certify the safety, reliability, and performance of the
stockpile.

S.1.3.1.4 Nonproliferation and Treaty Compliance

NNSA missions are conducted fully consistent with current treaty obligations. The Stockpile
Stewardship and Management Program is fully consistent with and supports the U.S. commitment
to the Nuclear Nonproliferation Treaty (NPT) and enables the U.S. to continue the 1992
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moratorium on underground nuclear explosive testing. Another benefit of the Stockpile
Stewardship and Management Program is that by preventing the loss of credibility in the U.S.
nuclear stockpile, it avoids creating an incentive within non-weapon states, whose security relies
on the U.S. nuclear deterrent, to develop their own nuclear weapons. In addition to stockpile
stewardship responsibilities, LLNL operations also support nonproliferation objectives and
nuclear materials stewardship (see Chapter 1, Section 1.3, of this LLNL SWEIS for a more detailed
discussion).

S.1.3.2 Other LLNL Program Considerations and Needs

Basic science is the engine that drives research at LLNL. Funded by a broad contingent of the
scientific community—including the DOE Office of Science, academic and industry partners, and
Laboratory Directed Research and Development investments—basic science ensures that LLNL’s
research capabilities remain at the cutting edge and that LLNL scientists and engineers are
prepared to solve critical challenges across national missions. As discussed in detail in Chapter 2,
these other missions include counterterrorism, energy security and long-term energy needs,
advancing bioscience and biosecurity, and breakthroughs in fundamental sciences and applied
technology. Additionally, LLNL supports other government organizations and science and
industry through the transfer of technology (LLNL 2017a).

Much of the same infrastructure used to support the national security missions supports other
LLNL program missions. Consequently, the effects of age and lack of infrastructure
recapitalization have resulted in a similar need for facility and infrastructure investments.

S.1.3.3 Purposes to be Achieved by the Proposed Action

Nuclear dangers persist, and in many ways, are growing. Through the Stockpile Stewardship and
Management Program, NNSA will continue to extend the stockpile life of aging U.S. nuclear
weapons and certify their safety, reliability, and performance. Over the next 15 years, one of
LLNL’s primary responsibilities will be to continue to support LEPs and Mods, which extend the
service life and enhance the safety, security, and reliability of nuclear weapons. One such project
is the W80-4 LEP, which involves refurbishing the existing W80 warhead, which will be paired
with a new cruise missile that is being developed in parallel by the U.S. Air Force. This would
represent the first life-extended warhead to be implemented in a new delivery system since the
start of the Stockpile Stewardship and Management Program more than 25 years ago (LLNL
2020a). The W87-1 Modification Program (W87-1 Mod) will be the second program to use a new
delivery system, Sentinel, formerly known as the Ground Based Strategic Deterrent (GBSD). The
Sentinel is the replacement for the Minuteman III. Programs like the W80-4 LEP and the W87-1
Mod require the full array of NNSA’s computational, experimental, and manufacturing capabilities
to meet all the prototyping, proof-of-concept testing, and certification requirements.

Stemming nuclear proliferation is also a top national priority. LLNL’s nonproliferation program
supports NNSA by providing expertise pertaining to weapons of mass destruction worldwide and
leadership in advancing technologies to monitor, detect, and limit or prevent the proliferation of
nuclear materials and technology. The goal of the program is to prevent proliferation and reduce
the global risk posed by inadequately secured and/or noncompliant development of chemical,
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biological, radiological, nuclear and explosive (CBRNE) materials by both State and non-State
actors. The program also includes activities to reduce the risk of cybersecurity.

LLNL is home to many key facilities that provide essential support to NNSA missions and enable
LLNL to pursue many strategic partnership programs that meet a wide range of national security
needs. Several LLNL facilities are flagships for stockpile stewardship, including the Livermore
Computing Center, the National Ignition Facility (NIF), the High Explosives Applications Facility
(HEAF), the Superblock facilities, and Site 300’s Contained Firing Facility (CFF) (LLNL 2017a).
As an example of Stockpile Stewardship and Management Program activities at LLNL facilities,
hydrodynamic experiments fired in the CFF supported down-select decisions for the W80-4 LEP
(LLNL 2019a).

As discussed in Section S.1.3.1.1, more than half of the LLNL operating buildings are considered
substandard or inadequate to meet future mission requirements. The deterioration of assets
presents program and operational risks in meeting national security requirements and other mission
needs, attracting and maintaining a high-quality workforce, and meeting regulatory requirements
(LLNL 2017a). The Proposed Action and alternatives represent an investment in the facilities and
infrastructure that would enable LLNL to successfully meet national security requirements and
other mission needs. The net effect of the Proposed Action would increase LLNL’s footprint,
improve efficiency, and enhance the safety of required operations.

S.1.4 PROPOSED ACTION, ALTERNATIVES, AND SWEIS SCOPE

This LLNL SWEIS has been prepared in accordance with Section 102(2)(C) of the National
Environmental Policy Act (NEPA) (42 U.S.C. §§ 4321-4347, as amended), regulations
promulgated by the Council on Environmental Quality (CEQ) (40 CFR Parts 1500-1508),> DOE’s
NEPA implementing procedures (10 CFR Part 1021) and NNSA Policy (NAP) 451.1. This
SWEIS analyzes two alternatives: (1) No-Action Alternative and (2) Proposed Action. In addition,
the SWEIS also analyzes the new hybrid work environment due to increase in telework at LLNL
under both alternatives. A brief description of the alternatives is presented below. Section S.3
provides a more detailed description of the alternatives.

Under the No-Action Alternative, NNSA would continue current facility operations throughout
LLNL in support of assigned missions. It is important to note that effects of age and the absence
of adequate infrastructure recapitalization have resulted in a need for facility and infrastructure
investments. NEPA regulations require analysis of the No-Action Alternative to provide a
benchmark for comparison with environmental effects of the other alternatives. The No-Action
Alternative includes the programs and activities described in Chapter 2 and Chapter 4, and those
activities for which NEPA review is already completed or underway.

The programmatic context for the Proposed Action is the continued support of existing programs,
and the development of additional projects that would be needed to meet DOE/NNSA current and
future mission requirements. The Proposed Action includes the scope of the No-Action

3 On July 16, 2020, the CEQ issued a final rule to update its regulations for federal agencies to implement NEPA (85 FR 43304).
The effective date for the new regulations is September 14, 2020. Because this SWEIS was initiated prior to that effective date,
this SWEIS has been prepared in accordance with the CEQ regulations dated 1978, as amended in 1986 and 2005.
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Alternative and an increase in current facility operations or enhanced operations that may require
new or modified facilities and that are reasonably foreseeable over the next 15 years. Continued
re-investment would allow LLNL to meet mission deliverables and sustain science, technology,
and engineering excellence to respond to future national security challenges. In addition to
ongoing missions and programs, NNSA has identified four categories of actions associated with
the Proposed Action: (1) New Facility Construction Projects; (2) Modernization/Upgrade/Utility
Projects; (3) Operational Changes; and (4) Decontamination, Decommissioning, and Demolition
(DD&D) Projects. Each of these categories of actions is described in Section S.3.

This SWEIS presents the direct, indirect, and
cumulative impacts associated with the No-Action Elements of the Proposed Action
Alternative and the Proposed Action. Methodologies
for the resource analyses are described in Appendix B.
Because the Proposed Action has the potential to
impact floodplains and wetlands, NNSA has also | ¢ Modemization/upgrade/utility projects;
prepared a floodplain and wetlands assessment | o Operational changes; and

(Appendix E of this LLNL SWEIS) concurrently with | | BesemnlEien, cesamtaenig, Al
this SWEIS. That assessment demonstrates NNSA’s demolition projects.

efforts to avoid, as much as possible, adverse impacts
to floodplains and wetlands as directed by Executive
Order (EO) 11988, “Floodplain Management,” and EO 11990, “Protection of Wetlands.” That
assessment was prepared in accordance with 10 CFR 1022, “Compliance with Floodplain and
Wetlands Environmental Review Requirements.”

e Ongoing missions and programs;

e New facility construction projects;

S.1.5 PUBLIC PARTICIPATION PROCESS

Figure S.1-4 depicts the NEPA process. The process includes two opportunities in which NNSA
specifically requests public involvement: the scoping process and the public comment period for
the Draft SWEIS. Additionally, after the Final SWEIS is issued, there is a 30-day waiting period
during which the public can provide additional input. Scoping is a process in which the public and
stakeholders provide comments directly to the federal agency on the scope of an EIS. This process
begins with the publication of an NOI in the Federal Register. On August 5, 2020, NNSA
published a NOI to prepare this LLNL SWEIS (85 FR 47362) and announced a 45-day SWEIS
scoping period that was scheduled to end on September 21, 2020. In response to public comments,
NNSA extended the comment period until October 21, 2020.

Due to recent health concerns associated with the Coronavirus Disease 2019 (COVID-19), NNSA
elected to hold online scoping meetings instead of in-person meetings. That approach allowed
NNSA to reach a broader audience with the same presentation. Online NEPA meetings have
previously been implemented within DOE and other federal agencies and are consistent with
Council on Environmental Quality (CEQ) regulations and/or DOE NEPA implementing
procedures.
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In addition to online scoping meetings, NNSA provided other
methods (i.e., email or postal mail) for submitting comments on
the SWEIS scope. NNSA held the first online scoping meeting on
September 2, 2020, to discuss the SWEIS and to receive comments
on the potential scope. In response to public comments, NNSA
held a second online scoping meeting on October 5, 2020.

A court reporter provided a transcript of the comments made at the
online scoping meetings. Twelve people spoke at the first scoping
meeting and five people spoke at the second meeting. In addition
to the oral comments made at the scoping meetings, NNSA
received 116 documents with comments. NNSA considered all
comments received during the scoping process for this SWEIS,
including comments received after the close of the comment
period. Comments were systematically reviewed by NNSA.
Where possible, comments on similar or related topics were
grouped under comment issue categories as a means of
summarizing the comments. The comment issue categories were
used to identify specific issues. Table 1-1 in Chapter 1 provides a
summary of the comments received during the public scoping
process. All comments were considered in preparing this Draft
SWEIS. The transcripts from the scoping meetings and all
comment documents received are included in the Administrative
Record for this SWEIS.

During the public comment period for this Draft SWEIS, NNSA

Draft SWEIS

Public Comment on
Draft SWEIS

Final SWEIS

Record of Decision

Figure S.1-4. NEPA
Process

will hold in-person and/or online public hearings. The dates and times of those public hearings
will be announced on the DOE NEPA web page and the NNSA NEPA web page
(https://www.energy.gov/nepa, https://www.energy.gov/nnsa/nnsa-nepa-reading-room), as well

as in local newspapers, and in Federal Register Notices of Availability. All comments received
during that public comment period will be considered by NNSA in preparing the Final SWEIS.
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S.2 U.S. DEPARTMENT OF ENERGY AND NATIONAL NUCLEAR SECURITY
ADMINISTRATION CAPABILITIES SUPPORTED BY THE LAWRENCE LIVERMORE
NATIONAL LABORATORY ACTION

S.2.1 LLNL ORGANIZATIONAL STRUCTURE

The LLNL organizational structure is shown in Figure S.2-1. As described in this section, LLNL
employs a highly matrixed management structure to support the Laboratory’s missions and
programmatic objectives. The major program areas are managed within one of three Principal
Directorates (Global Security, Weapons and Complex Integration, and NIF and Photon Science)
with technical discipline capabilities provided by the three scientific organizations (Computing,
Engineering, and Physical and Life Sciences). DoD activities are supported by the three major
program areas and coordinated through the Office of Defense Coordination in the Laboratory
Director’s Office. Operations and Business functions are supported by a fourth organizational
Principal Directorate, with additional functionality provided and managed by the Deputy Director.
The Operations and Business Principal Directorate is responsible for administrative, business, and
operations which are broadly applied across the Laboratory. Environment, Safety, and Health
(ES&H) and the Security Organization are also managed by the Operations and Business Principal
Directorate. Integration and oversight of all basic LLNL science and technology (including the
Laboratory Directed Research and Development [LDRD] program) are managed by the Deputy
Director for Science and Technology.

S.2.2 LLNL MAJOR PROGRAMS

A summary of the major programs at LLNL is described below. More detailed discussions are
provided in Chapter 2 of this SWEIS.

S.2.2.1 Weapons and Complex Integration Program

The NNSA Weapons Program provides for continued maintenance and investment in the NNSA
Nuclear Security Enterprise (NSE) to be more responsive and resilient. A key priority at LLNL is
to support NNSA’s production capability and capacity to produce necessary warhead components.
This is reflected in this SWEIS. The Weapons and Complex Integration (WCI) Program works
to ensure that the nation’s nuclear deterrent remains safe, secure, and reliable. The Program
accomplishes this through the NNSA Stockpile Stewardship and Management Program, an
ongoing effort to develop and apply a science-based fundamental understanding to the assessment
and certification of nuclear weapons, enhanced warhead surveillance tools that detect the onset of
problems, and advanced manufacturing capabilities that produce critical components. Essential to
this work is the use of high performance computational capabilities and advanced experimental
facilities.

S-11 Draft October 2022



LLNL SWEIS Summary

Chief Financial Office (CFO) Management Assurance

ChiefInformation Office (CIO) Washington Operations Office

Laboratory Director

Independent Audit & Ethics Deputy Director

Center for Global Security Research

Deputy Director for
Science &Technology

Office of the General Counsel Office of Defense Coordination

Prime Contract Management Office Counterintelligence Program
Office of Laboratory Infrastructure

LLNS Corporate Office

Public Affairs Office

Scientific Support
Organizations

Computing
Engineering

Physical and Life
Sciences

Global Security

Biosecurity Center

Energy and Homeland
Security

Forensic Science Center
Intelligence Programs

Nuclear Threat

Weapons and Complex
Integration

Weapon Physics and
Design

Weapon Technologies
and Engineering

Weapon Simulation and
Computing

Weapons Infrastructure

NIF & Photon Science

Laser Science Systems
Engineering

Optics & Materials
Science &Technology

NIF

DoD Technologies

Operations & Business

Security

Environment, Safety &
Health

Business

Infrastructure and
Operations

Reduction Human Resources

Project Management
Office

Office of the Chief
Financial Officer

Figure S.2-1. LLNL Organization Chart 2022
S.2.2.2 National Ignition Facility and Photon Science Program

The NIF and Photon Science (NIF&PS) Program is an important national scientific resource that
uses advanced lasers to research materials at temperatures and pressures that otherwise would only
exist in the cores of stars, giant planets, and inside nuclear weapons explosions. NIF&PS’s primary
purpose is assuring viability of the nation’s nuclear deterrent as part of the NNSA Stockpile
Stewardship and Management Program. With the most powerful laser in the world, NIF&PS also
supports national security research and discovery science working with other DOE national
laboratories, the Department of Defense (DoD), and academia.

S.2.2.3 Global Security

The Global Security Program supports a broad range of national security missions for a wide
sponsor base, which includes DOE/NNSA, as well as other federal, state, and local agencies. This
includes R&D support for counterterrorism, nonproliferation, intelligence, and energy security.
LLNL provides technical and programmatic support to help prevent and mitigate catastrophic
incidents arising from Chemical, Biological, Radiological, Nuclear, and/or Explosive (CBRNE)
materials. LLNL’s Intelligence Program delivers comprehensive analysis, policy, and operational
support in areas where technology R&D are critical to national strategic priorities ranging from
combating weapons of mass destruction and cybersecurity to space and other emerging and
disruptive technologies. Additionally, the Global Security Program advances the nation’s energy
security through innovative science and technology solutions, while understanding and reducing
their environmental impact.

S-12 Draft October 2022



LLNL SWEIS Summary

S.2.3 LLNL TECHNICAL DISCIPLINE SUPPORT ORGANIZATIONS
S.2.3.1 Engineering

The Engineering Directorate creates and applies engineering knowledge to advance national
security and support the key mission areas of the Laboratory. Since LLNL’s founding, applied
science and engineering has been the focus to advance technology from science to design, to
prototype development, and testing. Engineering at LLNL relies on multidisciplinary
collaboration to achieve breakthroughs in fields vital to national security, such as nuclear
engineering, materials engineering and manufacturing, bioengineering, data analytics, machine
learning, sensing, and autonomous systems.

S.2.3.2 Physical and Life Sciences

The Physical and Life Sciences (PLS) Directorate anticipates and delivers essential scientific
expertise and technology to support the Laboratory’s national security and research programs.
PLS researchers are leaders in a wide range of disciplines and use the latest models, capabilities,
and technologies to tackle large and complex scientific challenges. The PLS Directorate combines
unique Laboratory capabilities in measurement science, simulation, and information science to
find solutions for national security problems, and to advance the scientific foundations of the
Laboratory. Among the many science and technology areas that PLS actively pursues are six core
scientific research areas: (1) atmospheric, earth and energy science, (2) biosciences and
biotechnology, (3) nuclear and chemical sciences, (4) high energy density science, (5) advanced
materials science, and (6) modeling and simulation.

S.2.3.3 Computing

Since LLNL’s creation in 1952, computing has been essential to mission related R&D, basic
science and technology, and supporting operations. The Computing Directorate has pioneered the
development of computational tools and their application to complex scientific and engineering
problems. Computing develops and deploys the world-class, next-generation machines and
computational science expertise that enable the science and engineering critical to NNSA national
security missions. This organization designs, develops, and deploys high-performance computing
(HPC) capabilities to advance all the programmatic goals at LLNL under the direction of the
Weapons Simulation and Computing Program in WCI. LLNL is currently home to some of the
world’s most powerful supercomputers.

S.2.4 LLNL CAPABILITIES AND SUPPORTING INFRASTRUCTURE

The missions of the Laboratory represent an unprecedented challenge, requiring rigorous
application of the scientific method to further the understanding of weapons phenomena, assess
the condition of weapons, and pursue programs to extend the stockpile life of aging systems. The
process of scientific and technical innovation must be supported by a viable and sustained
capability and infrastructure foundation. LLNL’s defining purpose is to sustain confidence in, and
to maintain the U.S. strategic deterrent, as well as enhance national security. LLNL continues its
strong tradition of scientific and technical excellence—anticipating, innovating, and delivering
solutions for the nation’s most challenging problems. NNSA has established infrastructure
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capability requirements to be executed by LLNL, as shown in Table S.2-1, along with the LLNL
infrastructure associated with each requirement.

Table S.2-1. Definitions of LLNL Assets Supporting NNSA Infrastructure Capabilities

NNSA Infrastructure
Capabilities

LLNL Assets Associated with NNSA Capabilities

Design and Certification

Weapons engineering, hydrodynamics, radiochemistry, and surveillance.

Tests and Experiments

Environmental tests, high energy density physics, radiography, radiation effects,
subcritical experiments, material tests, and flight tests.

Simulation

Simulation, codes and models and high-performance computing.

Plutonium, enriched Uranium,
depleted Uranium, Tritium,
and Lithium

Strategic Defense Materials (including Special Nuclear Materials) infrastructure
and capabilities, including assets for R&D, waste, and storage.

High Explosives

Infrastructure for development and testing of highly energetic materials,
including assets for R&D, waste, and storage.

Non-Nuclear Components

Radiation hardened microelectronics, power sources, neutron generators,
advanced manufacturing, manufacturing R&D, and multiple non-nuclear
components.

Information technology and voice and data services, including assets for data

IT/Communications . oo .
centers, communication systems, towers, and switching stations.
Securit Physical security of sites, including fencing, towers, ranges, guard houses, and
Y security lights.

Mission Enabling Power, water, emergency services, office and laboratory, roads and parking,
Infrastructure storage, maintenance shops, and waste management.

. Counterterrorism and counterproliferation, nonproliferation, and incident and
Global Security

emergency response.

Strategic Partnership Projects

Work for federal agencies and non-federal entities that are outside of DOE and
NNSA and involve broader national security, energy security, and scientific
development missions.

Source: LLNL 2019b.

Figure S.2-2 presents a high-level display of facility layouts at the Livermore Site. Table S.2-2
and Table S.2-3 identify key buildings/facilities utilized by the Laboratory at the Livermore Site
and Site 300, respectively, to accomplish its missions. Notable facilities are shown on Figure S.2-
3 (Livermore Site) and Figure S.2-4 (Site 300).
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S.3 PROPOSED ACTION AND ALTERNATIVES
S.3.1 INTRODUCTION

This section describes the two alternatives that NNSA is evaluating for continued operation of
LLNL: (1) the No-Action Alternative, described in Section S.3.2; and (2) the Proposed Action,
described in Section S.3.3. To evaluate the potential environmental impacts, NNSA developed
construction and operational parameters for both the No-Action Alternative and the Proposed
Action, as described in Section S.3.4. This chapter also discusses alternatives that were considered
but eliminated from detailed study (Section S.3.5); and identifies NNSA’s preferred alternative
(Section S.3.6).

The No-Action Alternative reflects the use of existing facilities to continue operations at levels
consistent with those experienced since 2005, as well as those anticipated by NEPA analyses and
agency decisions that have been made since 2005. As described in Section S.3.2, the No-Action
Alternative includes the construction of new facilities, modernization/ upgrade/utility projects, and
DD&D of excess and aging facilities through 2022. The Proposed Action includes the actions
described for the No-Action Alternative, as well as the additional actions through 2035, which are
described in detail in Section S.3.3. Figure S.3-1 provides a high-level illustration of the level of
operations under both the No-Action Alternative and the Proposed Action.

The analysis in this LLNL SWEIS considers ongoing activities and proposed projects that could
occur over approximately the next 15 years (2020-2035). It is important to note that the data and
information developed in support of this document is based on the best available data at the end of
calendar year 2019. Therefore, it is expected that many of the No-Action Alternative projects will
have been completed by the time the Draft SWEIS is issued for public comment and certainly by
the time the ROD is issued. This is a complex SWEIS with many projects and supporting
infrastructure capabilities and has required a detailed environmental analysis requiring over two
years to complete. To assess the potential environmental impacts that could occur as a result of the
alternatives, NNSA developed site-wide estimates of construction and operational parameters,
such as the potential area of land disturbance or the amount of new utilities that may be required.
NNSA incorporated these site-wide estimates, along with information on ongoing and future
activities, into the analysis of impacts (Chapters 5 and 6). For example, estimated areas of land
disturbance for proposed activities were used in determining impacts on resources such as soils
(area of disturbance and erosion), cultural resources (number of sites potentially affected), and
biological resources (vegetation/habitat loss).
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APPROVED ENVIRONMENTAL
ENVIRONMENTAL ANALYSIS _ ANALYSIS IN SWEIS ALTERNATIVES:
1 =
Proposed Projects —» e
i Proposed
Action
Approved Projects S o
No Action
Alfernative
Ongoing Operations >
| | I -
2019 2022 2035
Approved & Proposed Projects include:
— New facility construction projects — Operational changes
— Modernization/upgrade of existing facilities, infrastructure, site utilities — Decontamination, decomissioning, and demolition (DD&D)

Figure S.3-1. Level of Operations for the No-Action Alternative and the Proposed Action
S.3.2 NO-ACTION ALTERNATIVE

NNSA analyzed the No-Action Alternative to comply with the CEQ’s NEPA implementing
regulations (40 CFR Parts 1500-1508), and to provide a baseline against which the impacts of the
Proposed Action can be compared. The No-Action Alternative reflects implementation of
decisions NNSA made based on the 2005 LLNL SWEIS and its 2011 Supplement Analysis (SA),
and implementation of decisions made on actions evaluated in other relevant NEPA documents
completed since 2005. For example, the removal of Security Category I/Il special nuclear
materials (SNM)* from LLNL, which was completed in 2012, LLNL would continue with Security
Category III quantities of materials under the No-Action Alternative. The No-Action Alternative
also includes projects/actions through 2022, for which NEPA has or will be completed by 2022.
These projects are identified in the most recent 2021 LLNL Site Development Plan, which was
published in January 2021 (LLNL 2021b).

The projects identified in this section define the No-Action Alternative projects that are expected
to be implemented at the Livermore Site and Site 300 over the next several years. Implementation

4Per DOE Order 474.2, “Nuclear Material Control and Accountability,” quantities of SNM stored at each DOE site are categorized
into Security Categories I, II, III, and IV, with the greatest quantities included under Security Category I and lesser quantities
included in descending order under Security Categories II through IV. Types and compositions of SNM are further categorized by
their “attractiveness” to saboteurs, alphabetically, with the most attractive materials for conversion of such materials into nuclear
explosive devices being identified by the letter “A” and less-attractive materials being designated progressively by the letters “B”
through “E.”

S-22 Draft October 2022



LLNL SWEIS Summary

of these projects would result in changes to some of the environmental parameters at the
Laboratory. Table S.3-8, which is located at the end of this chapter, identifies the operational
parameters for the No-Action Alternative. As discussed earlier, all of the No-Action Alternative
projects have either completed their separate NEPA documentation or would complete their
documentation before their startup through 2022.

Under the No-Action Alternative, LLNL would use existing and enhanced capabilities through
2022 to continue to support major DOE/NNSA capabilities/programs described in Chapter 2 of
this LLNL SWEIS. This would involve projects that have been approved, or are in the process of
being approved, for implementation. As defined in this SWEIS, the No-Action Alternative reflects
the use of existing facilities and ongoing projects to meet national security and other laboratory
mission requirements. The No-Action Alternative also includes: (1) construction of new facilities;
(2) modernization/upgrade of existing facilities and infrastructure projects (includes utility
projects); and (3) DD&D of excess and aging facilities for which NEPA analysis/documentation
already exists or would be completed by 2022. For example, as a result of continued operation at
LLNL, NNSA has issued categorical exclusions for activities that would not result in significant
impacts (e.g., routine maintenance, remediation actions, and a broad range of R&D activities
performed within existing LLNL facilities) (see Appendix A, Section A.3). Therefore, as shown
on Figure S.3-1, the No-Action Alternative includes a level of operation for LLNL greater than
ongoing operations. Under the No-Action Alternative, operations would continue at a steady-state
into the future, but at a lower level than would be needed to support overall NNSA growing mission
requirements.

The major capabilities, key facilities, and operations included in the No-Action Alternative are
described in Chapter 2 of this SWEIS. In addition, Table S.3-1, Table S.3-2, and Table S.3-3
identify new facilities, modernization/upgrade/utility projects, and DD&D projects associated
with the No-Action Alternative. Figure S.3-2 provides a map for locating the new facilities for the
No-Action Alternative at the Livermore Site.> Under the No-Action Alternative, only one new
facility, the Small Firearms Training Facility (SFTF), would occur at Site 300, at the Small Arms
Training Area (see Figure S.3-3 for the relevant facilities at Site 300 for the SWEIS). Baseline
impacts associated with the No-Action Alternative were estimated based on historical operations
since 2005, such as the number of experiments performed at the NIF and the number of HE tests
at Site 300, as well as any notable changes in operations resulting from the actions identified in
Table S.3-1, Table S.3-2, and Table S.3-3. Baseline data for all environmental resource areas was
collected for 2019 as part of the Existing Environment (Chapter 4).

SFigure S.3-2 can be used to find the approximate location of new facilities for the No-Action Alternative using the grid coordinates
in Table S.3-1.

S-23 Draft October 2022



LLNL SWEIS Summary

—E—————

No Action Alternative
? Applied Materials and Engineering {AME} Office Building 224 12. New Weapans Life Extension Program Office Building 1
. Building 310: Non-Destruictive Evaluation Building 13. New Weapons Activity and Superblock Warehouses
3. AMEBuilding 223: New Polymers Capabilities Laboratory 15. Digital Infrastructure Capability Enhancement Facility
4. AME Building 226: Joining Capabilities and Vapor Deposition Facility 16. Physical Security and Central Alarm System Facility
= 5. Building 225; Manufacturing Science Facility 17. Site 200 Hazardaus Waste Office Facility

b7 Site 6. Buildin 321G‘VMgnuFacmrm%Buﬂ ing } 19. Building 191 HEAF Atriumn Conversion
A‘ ] Developmeni ;- E‘ﬁgrﬁg é;féi):ldalggig':d Cenference Center, Buildings 642 and 643 20. Generir Laboratary Building for Low-Leval Wet Chemistry
\"/ 400! Iﬁ'reaﬂ 2o 9. Generic Office uildings (3] plus New Science and Technology Office Trailer 1710

10. Emergency Operations Center (EOC]
11. Central Maintenance Shop Facility

Figure S.3-2. No-Action Alternative Projects at the Livermore Site
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T

2 3

Figure S.3-3. Map for No-Action Alternative and Proposed Action Projects at Site 300

Proposed Action
Dynamic Radiography Development Facility
. Potential Locations for the Alternative Energy
Micro-Grid for the Future
5. HE Manufacturing Incubator (HEMTI)
6. Generic Office Building
7. Hazardous Waste Office Trailers
8. TIE Safety Facility (HESF)
9. New Storage Magazine
10. Generic Office Building for B851 Firing Facility
11. Weapons Environmental Testing Replacement
Capability (WETRC)
12. Building 832F Replacement
13. Advanced 3D Hydrotest Facility
14. Accelerator Bay & Support Bunker Expansion
15. Cyber-Physical Test Capability for Energy Distribution
16, Site 300 Office Building (Classified Space)
17. Site 300 Office Building (Unclassified Space)

No Action Alternative
Small Firearms Training Facility Replacement

4 5 6
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Table S.3-1. No-Action Alternative: New Facilities (2020-2022)
Map a Site; Grid Size (ft?)/ NNSA Capability?
ID # R Location” Facility Type e
Applied Materials and . .
I | Engineering (AME) Office | Livermore Sitc; B-4 22,000 2020 | Tests and Experiments;
o Office Enabling Infrastructure;
Building 224¢
Building 310: Non- 11.000
2 Destructive Evaluation Livermore Site; A-5 L’ab 2020 Tests and Experiments
Building
AME Building 223: New 13.200
3 Polymers Capabilities Livermore Site; B-4 L’ab 2020 Tests and Experiments
Laboratory
AME Building 226: Joining 15.400
4 Capabilities and Vapor Livermore Site; B-4 ’ 2021 Tests and Experiments
o o Lab
Deposition Facility
AME Building 225: 15.400
5 Manufacturing Science Livermore Site; B-4 L’ab 2020 Tests and Experiment
Facility
Building 321G: . . 13,000 .
6 Manufacturing Building Livermore Site; B-5 Lab 2020 Tests and Experiments
LVOC Office Building and . .
7 Conference Center, Livermore Site; C-8 2055332 2020 Strate%iol?:é:;lershlp
Buildings 642 and 643 J
8 Building 654 Expansion Livermore Site; D-8 gfggg 2020 Simulation
Generic Office Buildings (3)
9 plus New Science and Livermore Site; E-3; 72,000 2020-2022 Enabling Infrastructure;
Technology Office Trailer D-4 Office Tests and Experiments
1710
Fig3-3; | Duilding 899 Small Site 300; 4,000 Security/Enabling
) Firearms Training Facility Fioure 3-3. B-2 Support 2020 Infrastructure
(SFTF) Replacement gure -3, B upp
Emergency Operations . . 20,000 .
10 Center (EOC) Livermore Site; B-1 Support 2021 Enabling Infrastructure
11 Cen.tl.'al Maintenance Shop Livermore Site; B-7 60,000 2021 Enabling Infrastructure
Facility Support
New Weapons Life Extension . . 35,000 . . .
12 Program Office Building Livermore Site; C-3 Office 2021 Design and Certification
13 New Weapons Activity and Livermore Site; A- 25,000 2022 Enabling Infrastructure;
Superblock Warehouses 6, B-5 Support Plutonium
Digital Infrastructure 7000 Communications/
15 Capability Enhancement Livermore Site; C-5 i 2022 Enabling
o Support
Facility Infrastructure
Physical Security and :
. . 22,000 Security/
16 Cen.tf‘al Alarm System Livermore Site; E-4 Lab 2022 Enabling Infrastructure
Facility
Livermore Site Hazardous . . 16,000 .
17 Waste Office Facility Livermore Site; F-9 Office 2022 Plutonium
19 Bulldlng. 191 HEAF Atrium Livermore Site; G-3 2,300 2022 Tests and Experiments
Conversion Lab
New Generic Laboratory 20.000
20 Building for Low-Level Wet | Livermore Site; E-3 L’ab 2022 Design and Certification
Chemistry
Total 416,300

a. Throughout this SWEIS, NNSA acknowledges that facility names are subject to change in the future.

b. In general, for each new facility at the Livermore Site, alphabetical-numerical grid coordinates are provided to aid in locating the facility on
Figure S.3-2. For Site 300, Figure S.3-3 shows the locations of any new facilities.

c. Bolded projects in this table and Table S.3.2 are described in Section S.3.2.1.

d. NNSA Infrastructure capabilities as defined in Chapter 2.

Sources: LLNL 2021b, 2021¢c, 2021d.
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Table S.3-2. No-Action Alternative: Modernization/Upgrade/Utility Projects (2020-2022)*

Name Site Building Number(s) NNSA Capability”
Exascale Computing Facility . . . .
Modernization (Project ID 4169) Livermore Site 453 Simulation
Livermore Site Miscellaneous 113 7141 113 92;1 ’213521 ’213750’
Facility/Laboratory Repairs, 239’ 253’ 2 54’ 256, Design and

Replacements, and Upgrades (Project ID
446, 472, 3044, 4000, 5735, 6096, 225,
3789, 4574, 458, 3061, 3913, 3993,

Livermore Site

321, 321A, 327, 361,
391,411, 439, 442,

Certification; Global
Security; Tests and

4394, 4412, 5006, 5731, 5733, 5744, 453,490, 581, 681, Experiments
6638, 6634, 6686, 6753) Block 1300 LEP
’ ’ ’ Offices, 15SWCS
Utility Replacements and Upgrades .
S . . . Enabling

(valves, control systems, piping, etc.) Livermore Site Not applicable Infrastructure
(Project ID 5911, 5649, 4757)
Arroyo Mocho Pump Station Enablin
Upgrades (control center, pumps, etc.) Arroyo Mocho Not applicable Infrastruc ti re
(Project ID 6859, 6795)
Livermore Site Storm Drain Upgrades . . . Enabling
(Project ID 3920) Livermore Site Notapplicable Infrastructure
Generator Replacements and Fuel Tank . . 132,241,251, 291, Global Se.curlty;
(underground and above ground) Livermore Site, 313, 325, 331, 332, Enabling
;e 1:cir?11elnts ove grou Site 300 431,432,435, 611, Infrastructure;

P 834A, 836, 875 Plutonium
Low Pressure Air System Upgrade Livermore Site, . Enabling
(Project ID 4745) Site 300 Not applicable Infrastructure
Seismic Risk Reduction (Project ID Livermore Site, .
5006, 5728, 6066) Site 300 235,321A,411 Tests and Experiments
Site 300 Miscellaneous
Facility/Laboratory Repairs, . Enabling
Replacements, and Upgrades (Project ID Site 300 836, 865 Infrastructure
5727, 6685)
Site 300 Utility Replacements and
Installations (transformers, water supply . . Enabling
piping, valves, wells) (Project ID 4751, Site 300 Notapplicable Infrastructure
4746, 6792)
Site 300 Limited Area Fence . . Enabling
Replacements (Project ID 3930) Site 300 Notapplicable Infrastructure

3D Flash Computed Tomography (CT)
System upgrades

Livermore Site,
Site 300

310, 327, 810, 823

Tests and Experiments

Building 850 Revitalization Project
(Project ID 6798)

Site 300

850

Global Security; Tests
and Experiments

a.

less than $1 million that are not included in this list.

b. NNSA Infrastructure capabilities as defined in Chapter 2.
Sources: LLNL 2021b, 2021¢, 2021d.

Modernization/Upgrades list only comprises of large projects greater than $1million; there are many hundreds of smaller upgrade projects
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Table S.3-3. No-Action Alternative: DD&D Projects (2020-2022)

Buildings to Undergo DD&D Site Size (ft?) Year
1736, 175, 280, 4302, 4377, 4378, 4382, 4383, 4384, 4385, | Livermore ~
4387 (11 facilities) Site 60,000 2020
2632, 616 (2 facilities) ngﬁ‘;"“’ ~2,000 2021
194A,1601, 1602, 1678, 182, 1927,241, 243,251, 2525, 2552,
2554, 2728, 2806, 280A, 281A, 292, 2925, 293, 312A, 406, | Livermore ~165,000 2022
532, 343, 3526, 3555, 3751, 3775, 4926 (28 facilities), plus Site
Legacy Slabs 212, 377, and 412
8806 Site 300 ~1,000 2022

Total ~228,000

Sources: LLNL 2021b, 2021¢, 2021d.

Brief descriptions of new facilities and modernization/upgrade/utility projects (Section S.3.2.1),
DD&D projects (Section S.3.2.2), and operational changes (Section S.3.2.3) are presented below
for the No-Action Alternative.

S.3.2.1 No-Action Alternative Project Descriptions: New Facilities and Modernization/
Upgrade/Utility Projects

As shown on Table S.3-1, approximately 19 new projects, totaling about 416,300 square feet,
would begin construction through 2022. All but one of those projects would be located at the
Livermore Site. The only facility to be constructed at Site 300 is the 4,000-square-foot SFTF. In
addition, as shown in Table S.3-2, there would be approximately 13 categories of
modernization/upgrade/utility projects, many involving multiple facilities. With regard to NNSA
missions, most of the projects are related to Tests and Experiments or Enabling Infrastructure.
Brief descriptions of notable new facilities and modernization/upgrade/utility projects for the No-
Action Alternative are presented below.

S.3.2.1.1 Tests and Experiments Projects

The Tests and Experiments infrastructure houses the activities that provide data to determine
weapon performance characteristics, understand material properties under extreme conditions, and
contribute to formation and validation of models. For Tests and Experimentation, NNSA would
implement the following notable projects:

e Applied Materials and Engineering (AME) Buildings 223, 224, and 226. AME
capabilities are vital to the certification, design, and testing of stockpile systems under the
LEPs and Mods and other programs. To ensure long-term support for nuclear stockpile
stewardship and LEPs and Mods, NNSA has developed a multi-year area plan that will
replace and upgrade the existing AME facilities, increase operational efficiency, and
reduce the area’s footprint by 40 percent (LLNL 2019b). As shown on Figure S.3-4, the
new facilities would be Building 224 (Office building), Building 223 (Polymers
Laboratory), and Building 226 (Vapor Deposition and Joining Lab). Because operations
would be similar to the operations in Building 231, there would be no change in wastes,
emissions, hazards, or accidents (LLNL 2017b).
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Note: Relocation of Building 231 activities shown in different colors; Building 231 would undergo DD&D.
Source: LLNL 2019b.

Figure S.3-4. Applied Materials and Engineering Consolidation

e AME Building 225 Manufacturing Science Building. The new AME Manufacturing
Science Facility would conduct process development work to modernize and improve
production methods and efficiencies for classified parts containing mostly plastic
(polymer) materials. These modernized manufacturing techniques would support
modernization (LEPs and Mods) programs by improving current manufacturing methods
at the production agency.

e Building 321G Manufacturing Building. The new Building 321G would add
institutional high bay manufacturing space (from 7,000 to 10,000 square feet) in support
of NNSA’s growing national security programs and Strategic Partnership Projects (SPP),
including DoD and DHS projects (LLNL 2019).

¢ Building 310 Non-Destructive Evaluation Building. This project would relocate the
primary low-energy operations of the Non-Destructive Evaluation (NDE) group, currently
housed in Building 327, to a new 11,000-square-foot above-ground facility (LLNL 2019d).

e Building 191 HEAF Atrium Conversion to Shot-Ready Workspace Project. The
purpose of the proposed project is to convert the existing first floor 2,000 square feet atrium
at HEAF, Building 191, into experimental space (LLNL 2020d).

S.3.2.1.2 Design and Certification Projects

As a design agency for NNSA, LLNL is responsible for maintaining three of the seven active
stockpile weapon systems through the annual weapon assessment process and for enabling the
future stockpile. Weapons issues that could lead to future degradation, such as aging effects,
include parts that may need to be replaced or refurbished as part of LEPs and Mods to meet safety,
security, and reliability requirements. In this way, LEPs and Mods extend the lifetime of the
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weapons by an additional 20 to 30 years and are carried out without conducting underground
nuclear tests.

e New Generic Laboratory Building for Low-Level Wet Chemistry. This facility would
replace Building 197, which provides small-scale laboratory space for the Center for
Accelerator Mass Spectrometry (CAMS), Building 190 (LLNL 2021c¢).

S.3.2.1.3 Simulation Projects

Simulation capability and infrastructure at LLNL support activities for computer modeling and the
prediction of weapon performance and material properties not accessible through experimentation.
Under the No-Action Alternative, NNSA would implement the Exascale Complex Facility
Modernization (ECFM).

e Exascale Complex Facility Modernization (ECFM). The ECFM project would provide
capable facilities and infrastructure to site an exascale-class system in 2022, with full
operations initiating in 2023 (LLNL 2017a). To implement the ECFM, NNSA would
modify Building 453 by strengthening the facility foundation, increase electrical power
service to 85-110 megawatts by constructing a new electrical substation, and install new
cooling towers and cooling loop pumps to accommodate an additional 18,000 to 28,000
tons of cooling (Figure S.3-5) (LLNL 2019b).

Source: LLNL 2019b.

Figure S.3-5. ECFM Project
S.3.2.1.4 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.
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e LVOC Office Building and Conference Center, Buildings 642 and 643. This project
involves the construction of approximately 28,000 square feet to provide modern office
and meeting space for LLNL researchers in predictive biology, materials and
manufacturing, the Laboratory’s Innovation & Partnerships Office and High Performance
Computing Innovation Center.

S.3.2.1.5 Global Security Projects

Global Security R&D at LLNL supports a broad range of national security missions for a wide
sponsor base, which includes DOE/NNSA, as well as other federal, state, local agencies, private
industry and academia. This includes capabilities for counterterrorism, nonproliferation,
intelligence, and energy security.

¢ Building 850 Revitalization Project. This project would revitalize Building 850 at Site
300 and would mainly involve utility upgrades/replacements, including the electrical,
water, sanitary, and septic systems. The project started in 2021. The work involves
reconnecting the electrical, water, and sanitary septic systems in year one of the
construction changes (LLNL 2021c¢).

S.3.2.1.6 Enabling Infrastructure Projects

Mission-enabling infrastructure supports all Laboratory programmatic needs, and is foundational
to making sites habitable, including assets for communications, power, water, emergency services,
offices, site roads and parking, storage, maintenance shops, and waste management. NNSA would
implement several new projects related to Enabling Infrastructure, including the following notable
projects:

e Emergency Operations Center. NNSA is in the process of constructing a building of
approximately 20,000 square feet to house emergency management and response
capabilities. The permanent facility (Figure S.3-6) would be in an area that is part of the
previously undisturbed west buffer zone in the southwest quadrant of the Livermore Site,
south of Mesquite Way and west of West Perimeter Drive (LLNL 2017¢).

Source: LLNL 2017a.

Figure S.3-6. Conceptual View of the New Emergency Operations Center

S-31 Draft October 2022



LLNL SWEIS Summary

Small Firearms Training Facility Replacement. This project involves construction of a
new facility at Site 300, Small Arms Training Area. The new facility would replace the
35-year-old classroom that concurrently operates as an office, kitchen, and classroom,
which limits and obstructs training.

Physical Security and Central Alarm System (CAS) Facility. This project would
involve construction of a new 2-story facility totaling 22,000 square feet in an existing
developed area of the Livermore Site. The proposed facility would house multiple security
groups including the CAS facility that operates 24 hours a day and seven days a week
(LLNL 2021c¢).

Central Maintenance Shop Facility. A new 60,000-square-foot facility would be
constructed in the southeast portion of the Livermore Site to replace the current seismically
deficient maintenance shop, Building 511 (LLNL 2021c¢).

Replacement of Existing Office Buildings/Laboratory Facilities. The No-Action
Alternative includes the construction of three generic office buildings, as well as
modernization/upgrade to facilities at the Livermore Site and Site 300.

Seismic Risk Reduction. LLNL has many enduring facilities that are in need of a seismic
retrofit. This will be accomplished through the Seismic Risk Reduction Project (LLNL
2017a). Figure S.3-7 depicts LLNL facilities that still have seismic deficiencies. As
indicated on that figure, four facilities are rated as having poor to extremely poor seismic
performance. Of those four, Buildings 231, 511, and 431 are proposed for DD&D, and the
fourth facility (Building 411) would be seismically upgraded.

Utility Projects. LLNL’s utilities infrastructure must be fully reliable 24/7 to ensure
NNSA meets its programmatic mission requirements. Many of LLNL’s utility systems are
the original systems installed when LLNL was a Naval Air Station over 65 years ago and
are well beyond useful life (LLNL 2019b). Some projects, such as replacing over 100 of
LLNL’s most critical utility system valves, are ongoing and nearing completion. Other
projects include storm drain upgrades at the Livermore Site, generator and generator fuel
tank replacements, upgrades to the low-pressure air system, Site 300 replacements and
installations of transformers, water supply piping, valves, and wells (LNL 2019b).

Ongoing Remediation Activities. Groundwater and soils at both the Livermore Site and
Site 300 are contaminated from historical operations; the contamination is mostly confined
to within the boundaries of each site. Ongoing remedial investigations and cleanup
activities for legacy contamination of environmental media at LLNL fall under the
Comprehensive Environmental Response, Compensation, and Liability Act. Chapter 4,
Section 4.15, of this SWEIS discusses ongoing pending remediation efforts. Those
remediation efforts would continue under both the No-Action Alternative and the Proposed
Action.

Arroyo Mocho Utility Upgrades. The primary source of domestic water for the
Livermore Site is the City of San Francisco’s Hetch Hetchy Regional Water System. The
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Hetch Hetchy water is pumped to aboveground tanks at Arroyo Mocho Pump Station and
then feeds via a pipeline to the Livermore Site, about seven miles from the Arroyo Mocho
Pump Station (Figure 4-1 in Chapter 4 shows the location of Arroyo Mocho Pump Station
in relation to LLNL sites). NNSA owns and operates three wells, each with a pump to pull
the water from the tunnel to aboveground tanks, which then gravity feeds to the LLNL
supply tanks located at Sandia National Laboratories/California (SNL/CA). This then
becomes the source of water for the Livermore Site and SNL/CA. Two of the three pumps
are more than 40 years old, and a third is 28 years old, well past their expected service life.
Under the No-Action Alternative, NNSA would replace these pumps at the Arroyo Mocho
Pump Station (LLNL 2021c).

S.3.2.2 No-Action Alternative: DD&D Projects

As shown in Table S.3-3, over the period 2020-2022, NNSA expects to DD&D approximately 42
excess facilities, totaling approximately 228,000 square feet. All but one of the facilities scheduled
for DD&D are at the Livermore Site (41 facilities, totaling approximately 227,000 square feet).
The only facility at Site 300 that would undergo DD&D is Building 8806 (1,000 square feet).
Figure S.3-8 shows notable contaminated facilities at the Livermore Site that would undergo
DD&D under the No-Action Alternative.

S.3.2.3 No-Action Alternative: Operational Changes

There are no new operational changes under the No-Action Alternative. The prior operational
changes described in the 2011 SA (NNSA 2011) examined changes in programs, projects, or
operations since the 2005 SWEIS; new and modified plans, projects, and operations for the period
2010-2015; and new information that was not available for consideration when the 2005 SWEIS
was prepared. The 2010-2015 projections for each resource area included consideration of the
proposed new and modified projects and modifications in site operations at LLNL that were likely
to be implemented through the year 2015. For most environmental resources, the 20102015
projections remained consistent with impacts analyzed in the 2005 SWEIS (see Table A-8 in
Appendix A). For the few instances where the 20102015 projections differed from the 2005
SWEIS analysis, the changes in environmental impact were not significant (NNSA 2011). A
notable operational change that has occurred since 2011 is the de-inventory of Security Category
I/IT SNM, which was completed in 2012. Another operational change— a proposed increase in
weights of explosives detonated at the Building 851 firing table—has not been implemented during
the writing of this SWEIS.°

% Detonation of explosives is currently limited to less than 100 pounds per day and less than1,000 pounds per year.
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S.3.3 PROPOSED ACTION

In January 2021, LLNL published the 2021 Site Development Plan (LLNL 2021b), which provides
a framework for future development at both the Livermore Site and Site 300. The Plan was
undertaken to guide planning for the facilities and infrastructure needed to best support the NNSA
mission at LLNL. The Plan, which identifies critical needs and articulates a vision to meet those
needs, is guided by the following principal goals:

e Create an approach for physical development of the Laboratory over time;
e Confirm the phasing of projects with mission needs and priorities; and
e Support future project requests for direct and indirect funding.

The Proposed Action described in this section embraces the framework, principles, goals, and
vision expressed in the 2021 Site Development Plan. The Proposed Action supports the need to
replace many aged facilities with consolidated new construction that offers conservation of
resources with closer connection in an identifiable “Campus Center.” The Proposed Action also
promotes pedestrian scale development, creates public space, and is intended to enhance
environmental quality, improve connections across the Lab, and create a strong, collaborative
center. With regard to Site 300, the 2021 Site Development Plan and this SWEIS recognize
decentralization as a prevailing condition and the roadway system that connects the Site 300
operational areas. As such, the Proposed Actions for Site 300 focuses on improving the
infrastructure and operations within the seven operational areas identified in Figure S.3-3.

Under the Proposed Action, NNSA would continue to support national security and the other
laboratory mission requirements described in Chapter 2 of this LLNL SWEIS. As defined in this
SWEIS, the Proposed Action reflects the use of existing facilities and ongoing projects described
for the No-Action Alternative, as well as additional new facility construction,
modification/upgrade/utility projects, DD&D of excess/aging facilities, and operational changes.
Therefore, the Proposed Action includes a level of operation at LLNL that is greater than both
current operations and under the No-Action Alternative (see Figure S.3-1 for a graphical
representation of the operational difference between the Proposed Action and the No-Action
Alternative).

Table S.3-4, Table S.3-5, and Table S.3-6 identify new facilities, modernization/upgrade/utility
projects, DD&D projects, and operational changes associated with the Proposed Action. Figure
S.3-9 provides a map for locating the new facilities for the Proposed Action at the Livermore Site.’
For new facilities at Site 300 under the Proposed Action, refer to Figure S.3-3 above. The tables
below list all the Proposed Actions by category. Those highlighted in bold are described in more
detail in the following sections. Section S.4 presents the environmental impacts associated with
the Proposed Action.

7 Figure S.3-9 can be used to find the approximate location of new facilities for the Proposed Action using the grid coordinates in
Table S.3-4.
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Note: Some project locations have been approximated pending detailed design requirements.

Figure S.3-9. Proposed Action Projects at the Livermore Site
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Table S.3-4. Proposed Action: New Facilities/Operational Changes (2023-2035)

Map a Site; Grid Size (ft?)/ —
ID # AEE Locations” Facility Type e WA LTS
R . Livermore Site; 8,000 .
1 Radio/Video Support Facility AR Support 2023 Enabling Infrastructure
5 Accelerator and Pulsed Livermore Site; 50,000 2023 Tests and Experiments.
Power Laboratory® C-6 Lab Strategic Partnerships
. o Livermore Site; 404,000 2023- .
5 Generic Office Buildings (17) Various Office 2035 Enabling Infrastructure
Extend City of Livermore
Figure Reclaimed Water Livermore Site; . 2023- .
S3-14 | Distribution System for Figure S.3-14 | Notapplicable | 50, Enabling Infrastructure
Cooling Tower Use
Figure | Alternative Energy Micro- Site 300; Figure . .
S33:4 | Grid for the Future S3.3 Not applicable 2023 Global Security
Superblock Office Modular Livermore Site; 6,000 .
6 Building B.5 Lab 2024 Global Security
. . Livermore Site; 40,000 .
7 Secure Computing Capability C-5 Office 2024 IT and Communications
Next Generation LEP R&D . o
8 Component Fabrication Livermore Site; 60,000 2024 Tests and Experiments
o C-5 Lab
Building
9 Institutional Data Center Livermore Site; 10,000 2024 IT and Communications
D-5 Office
National Security Innovation Livermore Site; 225,000 . . .
10 Center F4 Office 2024 Design and Certification
11 Parking Structure meg‘_’f Site; 90,000 2024 Enabling Infrastructure
HEAF Modular Aging Livermore Site; 2,000 .
12 Facility G3 Lab 2024 Tests and Experiments
HEAF Dynamic Studies Livermore Site; 2,000 .
13 Facility G3 Lab 2024 Tests and Experiments
Packaging and 11,000
14 Transportation Safety Livermore Site; 14,000 2024 Enabling lnfrgstructure,
Operational Support Facili G-8 Office and Plutonium
Y pPp ty Support
54 Stockpile Materials R&D Livermore Site; 50,000 2024 Non-Nuclear
Center C-4 Lab Components
Hertz Hall Expansion — Open Livermore Site; . .
15 Campus Generic Office/Lab C-9, D-8, E-8, E- o fzﬁoc’goLOab 22(())22‘;_ Strate%sol?:g:;lershlp
Building and Revitalization 9 ’ .
Figure | HE Manufacturing Incubator | Site 300; Figure 10,000 . .
$.3-3:5 | (HEMI) S.3-3,B-5 Lab 2024 High Explosives
. Cyber-Physical Test . L
Flg, s Capability for Energy Site 300; F'1gure NA 2024 Global Security
3:15 R S.3-3, various
Distribution
Figure . - Site 300; Figure 14,000 .
S33:6 Generic Office Building $.3-3. B-5 Office 2024 Enabling Infrastructure
Figure | Hazardous Waste Office Site 300; Figure 5,000 .
$.3-3:7 | Trailers $.3-3, B-5 Office 2024 Enabling Infrastructure
Figure Site 300 Office Building . s 24,000 .
$3-3:17 | (unclassified space) Site 300; Fig. 3-3 (unclassified) 2024 Enabling Infrastructure
Figure Site 300 Office Building e 50,000 .
$33:16 | (classified space) S300; Fig. 3-3 (classified) 2024 Enabling Infrastructure
Engineering Shop Support Livermore Site; 10,000 .
16 Facility B-5 Support 2025 Tests and Experiments
L.VOC Advanced Livermore Site; Up to 13,000 Strategic Partnership
17 Biotechnology Research and 2025 .
C-8 Lab Projects
Response Laboratory
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Map . Site; Grid Size (ft?)/ —
ID # Name Locations” Facility Type Year NNSA Capability

ES&H Analytical Livermore Site; 40,000 .
18 Laboratories Replacement D-4 Lab 2025 Enabling Infrastructure
HEAF Lab Capability Livermore Site; 40,000 Lab; .
55 Expansion (HEX) G3 10,000 Office 2025 Tests and Experiments
3 New North Entry leenﬁ?ze Site; N/A 2025 Enabling Infrastructure
Figure - Site 300; Figure 10,000 . .
S33:8 HE Safety Facility (HESF) S.3-3. B-5 Lab 2025 High Explosives
Figure . Site 300; Figure 400 . .
$3.3:9 New Storage Magazine $3-3.B-5 Support 2025 High Explosives
Non-Destructive Evaluation . . Tests and Experiments,
19 Stockpile Test and leern;cjge Site; ! }:28 0 2026 Global Security,
Evaluation Capacity Strategic Partnerships
20 Covered Storage & Sho Livermore Site; 20,000 2026 Enabling Infrastructure
& P B-8 Support &
Network Intelligence Livermore Site; 80,000 .
21 Research Facility C-2 Office 2026 Global Security
22 Parking Structure leemé(f;e Site; 250,000 2026 Enabling Infrastructure
23 Biosafety Level-3 (BSL-3) Livermore Site; 5,000 2026 Strategic Partnership
Facility Replacement D-5 Lab Projects; Global Security
24 LVOC Conference Center Livermore Site; 20,000 2026 Strategic l?artnershlp
D-8 Office Projects
25 Livermore Nuclear Science Livermore Site; 100,000 2026 Design and Certification
Center F-3 Lab
Figure | Generic Office (for Building Site 300; Figure 10,000 .
$.3-3: 10 | 851 Firing Facility) S3-3 E-2 Office 2026 | Enabling Infrastructure
26 Fitness Center Livermore Site; 22,000 2027 Enabling Infrastructure
D-6 Support
27 LVOC LLNL Collaboration Livermore Site; 111,000 2027 Strategic Partnership
Center D-9 Office Projects
59 Materials Analysis Livermore Site 20,000 2027 Global Security
Laboratory
28 High Bay L1vern;cfze Site; 100,000 2028 Design and Certification
Security and Protection Livermore Site; 22,000 .
29 Operations Facility E-4 Lab 2028 Security
Generic Laboratory for Livermore Site; 15,000 .
30 Experimental Physics F-3 Lab 2028 Tests and Experiments
31 Technical Work Area Building L1vern1;c_);e Site; 411(;(;0 2028 Enabling Infrastructure
. . - Livermore Site; 30,000 .
32 Fire Station Facility Hd Support 2028 Enabling Infrastructure
39 Geyel.'lc Classified Office Livermore Site 15,000 2028 Global Security
Building
Figure | Dynamic Radiography Site 300; Fig. 62(’)088(_)];? 2028- High Explosives
7. itve _ _ ’
S.3-3:3 | Development Facility S.3-3,F-3 80.000-Shed 2032
e . Livermore Site; 10,000 .
33 Utilities Operation Center B-7 Office 2029 Enabling Infrastructure
. Weapons Environmental . o
SFSI?SL%H;] Testing Replacement Slt; 33(32’ El_%ure 4%;)8 0 2029 Tests and Experiments
T Capability (WETRC) T
Figure 2,000
$3 _g3u 12 Building 832E Replacement Site 300; C-5 Office/ 2029 Enabling Infrastructure
T Storage
Whole Body Counting Livermore Site; 2,000 .
34 Support Facility D-4 Lab 2030 Enabling Infrastructure
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Map . Site; Grid Size (ft?)/ —
ID # Name Locations” Facility Type Year NNSA Capability

Physical and Life Sciences Livermore Site; 22,000 . .
3 (PLS) Administration D-5 Office 2031 Simulation
36 Detector Development High Livermore Site; 15,000 2031 Test and Experiments
Bay F-3 Lab
Domestic Uranium Livermore Site; 2031 .
4 Enrichment Program G-6 150,000 Lab Global Security
Institutional Office Livermore Site; 110,000 .
37 Administration Facility E-6 Office 2032 Enabling Infrastructure
38 Building 381 Office Livermore Site; 70,000 2032 Test and Experiments.
Replacement F-5 Office HED Experiments
Figure | Advanced 3D Hydrotest Site 300; Figure 75,000 . .
S.3-3: 13 | Facility S.3-3, E-2 Lab 2032 High Explosives
Secure Training and Livermore Site; 8,000 .
39 Communications Center D-2 Support 2033 Global Security
Figure | Accelerator Bay & Support Site 300; Figure 10,000 . .
S.3-3: 14 | Bunker Expansion S.3-3, E-2 Lab 2033 High Explosives
40 West Cafeteria Replacement Livermore Site; 15,000 2034 Enabling Infrastructure
B-4 Support
Experimental . . Tests and Experiments.
41 Synthesis/Chemistry leemé(_)ze Site; 163;(1))00 2034 Global Security,
Replacement Capability Strategic Partnerships
4 Micro/Nano Technology Livermore Site; 20,000 2034 Non-Nuclear
Laboratory Facility C-6 Lab Components
Integrated Global Security Livermore Site; 75,000 .
43 Center (IGSC) D2 Office 2034 Global Security
. - Livermore Site; 20,000 Strategic Partnership
44 Animal Care Facility D-5 Lab 2034 Projects. Global Security
High Energy Density (HED) . .
45 Capability Support Facility Livermore Site; 145,000 2034 Tests and Experiments
F-7 Lab
Replacement
Engineering Administration Livermore Site; 50,000 . . .
46 Office C-6 Office 2035 Design and Certification
Flight Diagnostics Livermore Site; 22,000 .
47 Instrumentation Laboratory C-6 Lab 2035 Tests and Experiments
. Livermore Site; 15,000 .
48 Classified Lab D2 Lab 2035 Global Security
49 Forensic Science Center leernécfge Site; 6%28 0 By 2035 Global Security
Figure . . . Livermore Site; . .
S3-13 Rebalance Site-wide Parking Figure S.3-13 Not applicable By 2035 Enabling Infrastructure
Figure | Remove Limited Area Livermore Site; . .
S3-15 | Fencing Figure $.3-15 Not applicable By 2035 Enabling Infrastructure
Figure | Expand Pedestrian Livermore Site; . .
$3-16 Walkways Figure $.3-16 Not applicable By 2035 Enabling Infrastructure
Figure . . . Livermore Site; . .
$3.17 Expand Bicycle Circulation Figure S.3-17 Not applicable By 2035 Enabling Infrastructure
Livermore Site: Tests and Experiments;
50 Future NIF Laser Expansion v E-7 ’ 50,000 Unknown High Energy Density
Physics
Lake Haussmann Livermore Site;
N/A D-6 Not applicable By 2035 Enabling Infrastructure
Enhancements
Total 3,328,400
Operational Changes
Increase Tritium Emissions Livermore Site:
51 Limits at the National v ’ N/A 2023 Tests and Experiments
L - F-8
Ignition Facility
Increase Tritium Emissions Livermore Site; ..
32 Limits at the Tritium Facility B-5 N/A 2023 Tritium
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Ma Site; Grid Size (ft?)/ -
ID #I#) Name* Locations” Facility Type Year NLEA Coypeiif
Decrease Administrative
Limit for Fuels-Grade . .
Equivalent Plutonium Livermore Site; .
53 . . > B-5 N/A 2023 Plutonium
Enriched Uranium, and
Depleted Uranium
Radioisotopes in Superblock
Revise National Ignition
Facility Radioactive Livermore Site; .
56 Ma teri};lls Administrative F.8 N/A 2023 Tests and Experiments
Limits
57 Increase Administrative Livermore Site; 2024 Tests and Experiments;
Limit for Building 235 C-6 Plutonium

a. Throughout this SWEIS, NNSA acknowledges that facility names are subject to change in the future.
b. In general, for each new facility at the Livermore Site, alphabetical-numerical grid coordinates are provided to aid in locating the facility on

Figure S.3-9. For Site 300, Figure S.3-3 shows designated areas to aid in locating any new Site 300 facility.
c. Bolded projects in this table and Table S.3-5 are described in Section S.3.3.1.

d. NNSA Infrastructure capabilities as defined in Chapter 2.
Sources: LLNL 2021b, 2021¢, 2021d.

Table S.3-5. Proposed Action: Modernization/Upgrade/Utility Projects (2023-2035)?

Name" Site Building Number(s) CaNpl:liﬁtyc
NIF Upgrades and Infrastructure Livermore Site | 298, 391, 392, 490, Tests and
Modernization (Project ID 4368, 460, 5644, 581, 582, 684 Experiments
6622, 4761, 4798, 385, 3047, 3060, 3066,
4390, 3983, 4097, 4590, 5561, 6623, 433,
3078, 3936, 4107, 4184, 4582, 4583, 4584,
4587, 4593, 5724, 593, 3036, 3056, 3059,
4586, 4588, 4589, 4595, 4596, 4597, 4598,
6132, 6131, 6130, 6129, 6136, 6128)
Enhanced Capability at NIF Livermore Site | 581 Tests and

Experiments
132N Complex Revitalization (Project ID Livermore Site | 132N Global Security
4576, 5650, 5652, 4793, 4794, 457, 5576,
6971, 5575)
132S Complex Revitalization (Project ID 4393, | Livermore Site | 132S Global Security
5657, 5583, 484, 4408, 3897, 6970, 6972)
Building 151 Laboratory Upgrades and Livermore Site | 151 Design and
Revitalization (Project ID 3976, 5528, 6071, Certification
6077, 6068, 6072, 6078, 3776, 6079)
Superblock Upgrades (Glovebox System, Livermore Site | 239, 331, 332, 334, Tritium,
Support Systems) (Project ID 3045, 4156, 540, 3340, 335 Plutonium
3046, 3049, 5648, 545, 6137, 6168, 6847,
6848, 387, 3054, 6139, 6138)
Livermore Site Miscellaneous Livermore Site 131, 140, 141, 170, Design and
Facility/Laboratory Upgrades (Project ID 3989, 191, 194, 197, 231, Certification;
5522,2823, 3019, 4267, 4756, 5519, 6111, 233,235,253, 255, High Explosives;
3052, 3350, 4085, 4158, 6109, 4046, 4157, 262,282,321C, 327, Tests and
4172, 5627, 374, 384, 3895, 3928, 4066, 4090, 341, 361, 381, 391, Experiments;
4189, 5517, 6030, 6075, 425, 3345, 4007, 439,443,451, 453, Enabling
4045, 4407, 5536, 5549, 5552, 5554, 5624, 551W, 654, 663, 681, Infrastructure
6073, 3058, 4330, 5620, 6027, 6074, 6076, 695, 696
6087, 6100, 6112, 6093, 6097, 6106, 6033,
6107, 6089, 6094, 6101, 6113, 6110, 6812).
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Summary

Replacements and Upgrades, including
upgrades and expansion for Electric Vehicle
Charging!

Name” Site Building Number(s) CaNpI:lfiﬁtyc
Includes industrial gas (i.e., liquid nitrogen)
centralization for site facilities.
Seismic Risk Reduction (Project ID 6790, Livermore Site | 490, 391B, 271, Enabling
6791, 3349) 381B, 431, 298 Infrastructure
Miscellaneous Office and Computing Building Livermore Site, | 111,112,113, 123, Enabling
Revitalization (Project ID 4072, 4105, 5977, Site 300 1677, 271, 324, Infrastructure
246, 4766, 5970, 4402, 4071, 5511, 6163, 597) T4727, 490, 651
High Explosives Process Area Revitalization Site 300 805, 806, 807, 809, High Explosives
(Project ID 537, 500, 594, 596) 810, 817, 823, 855
Site 300 Firing Control System Site 300 851 Design and
Modernization/Upgrade (Project ID 445, 732, Certification
6034)
Site 300 Miscellaneous Facility/Laboratory Site 300 801, 807, 810, 823, Design and
Upgrades (Project ID 3901, 4754, 5651, 4074, 825, 826, 827, 834, Certification;
6028, 6029, 6635, 556, 509, 590, 6032, 526, 836, 850, 851, 865 High Explosives
542,562, 532). Includes industrial gas (i.e.,
liquid nitrogen) centralization for site facilities
Running Track Installation Livermore Site | Not applicable Enabling
Infrastructure
Site 300 Erosion Control Projects Site 300 Not applicable Enabling
Infrastructure
Site 300 Road Upgrades Site 300 Not applicable Enabling
Infrastructure
Domestic Water/Low Conductivity Water Livermore Site, | Includes U291, Enabling
Supply and Distribution System Upgrades, Site 300 085454, and other Infrastructure
including Cooling Tower upgrades at both sites
Replacements/Upgrades
Sanitary Sewer, Septic and Stormwater System | Livermore Site, | Not applicable Enabling
Upgrades and Replacements, including Site 300 Infrastructure
Wastewater Reuse Projects
Security Fencing and Security Upgrades Livermore Site, | Not applicable Enabling
Site 300 Infrastructure
Arroyo Mocho Water Pumping Facility and Livermore Site, | Not applicable Enabling
Associated Pipelines Refurbishment and Site300, Arroyo Infrastructure
Upgrades Mocho
Mechanical and Electrical System (including Livermore Site, | Not applicable Enabling
High Voltage and Emergency System) Site 300 Infrastructure

a.  Modernization/Upgrades list only comprises of large projects greater than $1 million; there are many hundreds of smaller upgrade projects

less than $1million are not included in this list.

Actions identified in Table S.3-5 have been combined and summarized.

c.  NNSA Infrastructure capabilities as defined in Chapter 2.

d.  Electric Vehicle charging capabilities would be increased such that fleet acquisitions for light-duty vehicles approach 100% zero emissions
by 2025. Charging capability for employee personal vehicles would also be expanded.

Sources: LLNL 2021b, 2021c, 2021d.
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Table S.3-6. Proposed Action: DD&D Projects (2023-2035)

Buildings to Undergo DD&D Site Size (ft?) Year
1726, 2632, 2685, 2687, 3180, 343, 345, 3724, 3725, 3726, 373, Livermore Site ~ 37,000 2023
376,379, 3982, 5125, 5225 (16 facilities)
1739, 2726, 2727, 2775, 312A, 446, 4475, 6127, 6178, 6179 (10 Livermore Site ~ 95,000 2024
facilities)
8724, 8726 Site 300 ~ 1,300 2024
231, 261, 263, 3203, 3204, 321F, 322A, 3527, 435 (9 facilities) Livermore Site ~ 196,000 2025
802A, 828A/B/C (4 facilities) Site 300 ~ 4,000 2025
4675, 510, 6475, 6501, 651, 652, 6525, 6526, 6527, 653, 6575 (11 Livermore Site ~ 35,000 2026
facilities)
830 Site 300 ~ 1,800 2026
1714, 1730, 1735, 231A, 3427, 378, 4525, 6206 (8 facilities) Livermore Site ~ 24,000 2027
856 Site 300 ~ 1,600 2027
1277, 1280, 197, 198, 294, 327, 5626, 5627, 5675 (9 facilities) Livermore Site ~ 60,000 2028
848 Site 300 1,300 2028
115,116,117, 118, 2580, 314, 315, 362, 571 (9 facilities) Livermore Site ~ 119,000 2029
Other Structure (OS) 858B Drop Tower Storage Site 300 N/A 2029
1878, 1886, 1887, 1888, 1925, 214, 217, 218, 317, 318, 319, 404, Livermore Site ~ 260,000 2030
405,418, 5105,511, 514A, 515, 516, 519, 520, 522, 5226, 523,
525, 5299, 622, 6325, 6925, 6926 (30 facilities), plus LS431
812A, 812D, OS812B, OS812C (4 facilities) Site 300 ~ 4,000 2030
1826, 1884, 1885, 252, 4725, 4726, 4727, 4728, 4729, 473, 512 Livermore Site ~ 65,000 2031
(11 facilities)
834B, 834C, 834G, 834J (4 facilities) Site 300 ~ 3,000 2031
253, 365,423,431, 509, 517, 517A (7 facilities) Livermore Site ~ 110,000 2032
1632, 254, 671 (3 facilities) Livermore Site ~ 49,000 2033
255 Livermore Site ~ 22,000 2034
1677, 1680, 216, 316, 366, 6929, 6930 (7 facilities), plus OS394 Livermore Site ~ 81,000 2035

Total ~1,170,000

Sources: LLNL 2021b, 2021¢, 2021d.

S.3.3.1 Proposed Action Project Descriptions: New Facilities and Modernization/Upgrade/
Utility Projects

As shown on Table S.3-4, approximately 75 new projects, totaling approximately 3.3 million
square feet, are proposed over the period 2023-2035. Of this, 61 projects, totaling approximately
2.9 million square feet, are proposed at the Livermore Site; 14 projects, totaling approximately
385,000 square feet, are proposed at Site 300. The proposed locations for new facilities are
primarily based on land availability and synergies/efficiencies with respect to existing
facilities/operations. The proposed locations would also support NNSA’s vision for the Proposed
Action end state (see Section S.3.3.4). In addition to new projects, as shown in Table S.3-5, NNSA
proposes 20 modernization/upgrade/utility projects, many involving multiple facilities. The
following sections provide brief descriptions of the notable new facilities/projects and
modernization/upgrade/utility projects proposed.

S.3.3.1.1 Design and Certification and LEPs and Mods Support Projects

To accomplish the annual weapon assessment process and LEPs and Mods certification, NNSA is
proposing to construct several new facilities, including the following notable facilities: (1)
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National Security Innovation Center; (2) Next Generation LEP R&D Component Fabrication
Building; (3) Livermore Nuclear Science Center; and (4) High Bay. Each of these proposed new
facilities is discussed below.

e National Security Innovation Center. This project involves construction and operation
of a three-story building (or four separate smaller buildings) of approximately 225,000
square feet to co-locate the Weapons Program offices currently spread out in several
facilities into one central campus and optimize the mix of classified and unclassified space.
Approximately 1,100 personnel from Buildings 132N, 131, 111, and 381 would relocate
to this facility (LLNL 2020g, 2021c).

e Next Generation LEP R&D Component Fabrication Building. The scope of this
project is the construction and operation of a 60,000-square-foot R&D complex for
increasing capacity and capability in support of current and future LEPs and Mods. The
new facility would provide the precision required in manufacturing weapons parts and
assemblies while increasing efficiencies and safety by adding automation and advanced
technologies (LLNL 2020h, 2021c).

e Livermore Nuclear Science Center. The Nuclear Science Center is a centerpiece of
NNSA'’s strategy at LLNL to centralize and improve the existing capabilities for (1)
generating nuclear data used as input to the design community’s computer simulations; (2)
acquiring and interpreting data from nuclear explosion debris to enable decisions about
historic nuclear explosion tests; and (3) providing a platform where new experimental
techniques, such as neutron interrogation and diagnostics, can be developed. The facility
would be about 100,000 square feet over multiple floors, with laboratories making up half
of the total building area (LLNL 20205, 2021c).

e High Bay. The new High Bay would replace the existing Building 131 High Bay, which
is now experiencing seismic issues due to its 60+ year-old age. The new High Bay would
be a 100,000-square-foot industrial shop-type building that would provide workshop,
machine shop, and storage capabilities for experiments and operations in engineering
evaluations, primarily in support of the Stockpile Stewardship and Management Program,
although other programs are supported as well. It would be classified as a low-hazard
radiological facility (LLNL 2021c).

S.3.3.1.2 High Explosives Infrastructure Revitalization Projects

This NNSA program relies on high explosives (HE) devices and advanced manufacturing process
development capabilities currently at Site 300 and in the HEAF (at the Livermore Site) to complete
mission activities. The HE enterprise across NNSA is aging as the mission areas are increasing.
Capabilities and capacities are inadequate to meet current stockpile research, development, test,
and evaluation (RDT&E) demands. NNSA is proposing investments to sustain and modernize the
equipment and utilities at HEAF and existing facilities at Site 300. Laboratory-specific projects
proposed for the HE Infrastructure Revitalization are described below.

¢ Dynamic Radiography Development Facility (DRDF). This 60,000-square-foot facility
(plus a 60,000 to 80,000-square-foot shed-like structure) would be used to conduct
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radiography of HE targets using Dense Plasma Focus (DPF), Linear Induction Accelerator
(LIA), and/or NIF-like laser-based application technologies (LLNL 2021c).

HE Manufacturing Incubator (HEMI). This proposed 10,000-square-foot facility
would allow the manufacturing processes for HE developed by the Design Agency to be
seamlessly passed to the Pantex Production Agency. To accomplish this, the facility would
conduct process development work for new manufacturing techniques (proof of concept)
in collaboration with the Pantex Production Agency (LLNL 2021c).

High Explosives Application Facility (HEAF) Laboratory Capability Expansion
(HEX). This project includes construction of a 30,000 - 40,000-square-foot laboratory at
the Livermore Site for scientific and laboratory space for HE R&D, as well as 5,000-10,000
square feet of office space on the second floor. The proposed approach would leverage an
existing, large NNSA investment by adding the HEX to HEAF to capitalize on the existing
structure, equipment, and workforce. This facility could double the work currently
conducted at HEAF (LLNL 2020c, 2021c).

HE Safety Facility (HESF). This facility would allow the life-cycle evaluation of HE
process safety and would focus on formulation, transportation, assembly, disassembly, and
final disposition of HE. NNSA does not have a dedicated facility to study the safety of HE
processes. The facility would perform studies to define science-based HE processes safety
limits, specifically for use at Pantex in assembly and disassembly activities (LLNL 2021c).

HEAF Modular Aging Facility. This would be a thermal aging laboratory that would use
modified transport containers for construction. Pressed HE parts (with an average mass of

approximately one gram) would be put in ovens for approximately three to six months for
aging studies (LLNL 2021c).

HEAF Dynamic Studies Facility. This would be another Environmental Testing Facility
for HE. It would be constructed in the courtyard of Building 191 and would be of a modular
structure consisting of two shipping containers joined together (LLNL 2021c).

Advanced 3D Hydrotest Facility. The proposed 75,000-square-foot Advanced 3D
Hydrotest Facility would deliver a unique cinematographic capability for understanding
vital weapons physics and validating an array of high-fidelity simulations. This testbed
would serve as a basis for future upgrades to other hydrotest facilities, such as the Dual
Axis Radiographic Hydrodynamic Test (DARHT) facility at LANL and Flash X-ray (FXR)
at Building 801 (LLNL 2021c).

Building 832E Replacement. This 2,000-square-foot facility would replace existing
materials management functions from Building 832E at Site 300, to be conducted safely
and efficiently into a modern facility (LLNL 2021c).

Accelerator Bay and Support Bunker Expansion. This 10,000-square-foot facility,
which would be a variation of the LIA for HE diagnostics, would generate flash x-rays
videos for diagnostics of HE (LLNL 2021c).
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S.3.3.1.3 Tests and Experiments Projects

For Tests and Experimentation, NNSA is proposing to construct many new projects, including the
following notable projects: (1) Generic Laboratory for Experimental Physics; (2) Weapons
Environmental Testing Replacement Capability (WETRC); (3) Accelerator and Pulsed Power
Laboratory; (4) HED Capability Support Facility Replacement; (5) Micro/Nano Technology
Laboratory Facility; (6) Experimental Synthesis/Chemistry Replacement Capability; (7) Detector
Development High Bay; (8) Flight Diagnostics Instrumentation Laboratory; (9) Stockpile
Materials R&D Center; and (10) NIF Expansion and Upgrades. Each of these proposed projects is
discussed below.

e Generic Laboratory for Experimental Physics. This would be a 15,000 square-foot
generic physics dry laboratory, including a high-pressure lab that supports the two-stage
gas gun facility at JASPER at the Nevada National Security Site (NNSS) (LLNL 2021c).

e Weapons Environmental Testing Replacement Capability (WETRC). This project
would construct up to 40,000 square feet of new facilities to consolidate activities that are
currently housed in Buildings 834, 836, and the OS858 Complexes at Site 300. The existing
prefabricated facilities are old (1960s-era) and unable to address new environments for
future stockpile LEPs and Mods with new delivery platforms (LLNL 2021c).

e Accelerator and Pulsed Power Laboratory. The proposed Pulsed Power Laboratory
would replace existing capabilities in Buildings 423 and 431. The facility would be
approximately 50,000 square feet, and would have two bays, one for accelerator testing
and the other for pulse power testing (LLNL 2021c¢).

e HED Capability Support Facility Replacement. This new 145,000 square-foot facility
would house fabrication of targets, target diagnostics, and optics. The facility would
consolidate operations currently conducted in Buildings 298, 381, 391, 490, and at several
vendor locations. The new facility would provide advanced clean room and laboratory
facilities for the next generations of targets and diagnostics for HED physics (LLNL 2020k,
LLNL 2021c).

e Micro/Nano Technology Laboratory Facility. This proposed facility would duplicate
the micro/nano electronic technology work conducted in Building 153 (LLNL 2021c).

e Experimental Synthesis/Chemistry Replacement Capability. This project would
replace Building 235 with a modern 160,000 square-foot facility to conduct metallography
on small samples of radiological and hazardous materials (LLNL 2021c).

e Detector Development High Bay. This 15,000 square-foot high bay facility would
replace the high bay in Building 432 and would be used for building detectors for physics
experiments.

e Flight Diagnostics Instrumentation Laboratory. The new 22,000 square-foot facility
would replace Building 442 and 443 to provide light laboratories, secure video
teleconferencing, and some office space.
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Stockpile Materials R&D Center (SMRDC). NNSA is developing a number of new
materials and pilot manufacturing processes for several active stockpile weapon systems.
The proposed SMRDC, at approximately 50,000 square feet, would be a nonradiological
facility with large open laboratory space (LLNL 20201, 2021c).

NIF Upgrades, Infrastructure Modernization, and Enhanced Capability. NIF is
approaching 20 years of operation and some of its infrastructure will need to be replaced
or upgraded. Additionally, improving NIF’s laser energy and power could enable higher-
yield experiments that further increase the fidelity of weapons physics experiments and
enable the continued progress in support of ignition (LLNL 20201, LLNL 202Ic).
Enhanced capability at NIF would include 4 major actions:

(1) Sustain NIF operations for the next 3 decades: This would include refurbishment
and upgrades to conventional facility infrastructure such as boilers, chillers, and
transformers as well as systems supporting main laser operations, such as control,
alignment, and optical systems.

(2) Increase Capability at NIF: The power and energy delivery could increase by 50
percent to support increased yield and to potentially achieve ignition.

(3) Step towards doing direct drive experiments: This would be polar direct drive with
smooth laser beam to target (as opposed to current indirect drive experiments
where the laser beam shines inside of the hohlraum to create x-rays). This will
involve beam smoothing technology and modifications to the two ends of the laser
systems.

(4) Increase the rate of experiments from 400 shots per year to 600 shots per year.
There would be no change in NIF limits as described in the operational changes
under the Proposed Action. Increases in the number of shots would increase LLW
by two transportainers per year. Total yearly shot yield would remain at 1,245
megajoules; therefore, the skyshine estimates from the 2005 SWEIS/2011 SA
would not increase.

Future NIF Laser Expansion. NIF has the potential for adding a second
Switchyard/Target Bay/Target Chamber to conduct experiments using the NIF beam lines.
Among other things, this expansion would allow for shielding design to support higher
yields, the division of yield/non-yield experiments, direct-drive architecture, and enhanced
shot rate. The expansion would be approximately 50,000 square feet as shown on Figure
S.3-10and could disturb approximately 3 acres of land located southwest adjacent to the
NIF. A new target chamber would require excavation to approximately 50-feet-deep. If the
currently defined operational envelope for NIF is insufficient to support operations
envisioned for the second target chamber, appropriate NEPA actions would be initiated at
a later date (LLNL 2021b, LLNL 2021c¢).
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£ ’ *" o
Source: LLNL 2021b.

Figure S.3-10. Potential Expansion of the NIF

S.3.3.1.4 Strategic Partnership Projects

NNSA is proposing to construct several new SPP facilities, including the following notable
facilities: (1) Hertz Hall Expansion — Open Campus Generic Office/Lab Building and
Revitalization and other Proposed New Facilities; (2) LVOC Advanced Biotechnology Research
and Response Facility; (3) LVOC LLNL Collaboration Center; (4) Biosafety Level-3 (BSL-3)
Facility Replacement; and (5) Animal Care Facility (includes Forensic Science Center interface
and R&D activities previously described in 3.3.1.5). Each of these proposed facilities is discussed
below.

e Hertz Hall Expansion — Open Campus Generic Office/Lab Building and
Revitalization and other Proposed New Facilities. The Hertz Hall expansion would be
a UC funded project, and would consist of light laboratories, offices, and guest house
facilities for visitors from UC campuses (LLNL 2019e, 2021¢).

e LVOC Advanced Biotechnology Research and Response Facility. This project
involves construction and operation of a 13,000 square-foot laboratory building adjacent
to the Advanced Manufacturing Laboratory (AML). The facility would be designed with
reconfigurable biological wet lab space for state-of-the-art bioscience, and flexible dry-lab
space devoted to building engineering platform prototypes and measurement
instrumentation. There is currently a gap in DOE/NNSA capabilities at LLNL to address
future pandemics, and this facility would fill those gaps. The operations would use Risk
Group 2 agents and below that can be handled at the BSL-2 level (LLNL 2020e, 2020f).
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LVOC LLNL Collaboration Center. This project involves construction and operation
of a 111,000 square-foot 4-story office and conference center with approximately 350
offices.

Animal/Biosafety Level-3 Facility Replacement. LLNL’s BSL-3 Facility, Building 368,
is the only such laboratory within the DOE complex. The facility is experiencing an
increased demand for many DOE laboratory collaborators and other government and
industry strategic partners as well as ongoing and expanding programs. Additionally, there
is a need for modern approaches to enhance safety, but these require additional space to
implement The facility supports new work in medical countermeasures (medical
prophylactics [e.g., vaccines] and therapeutics [e.g., antibody therapy, antibiotics, drugs])
and is specific to providing risk reduction for public health-related incidents (i.e., COVID-
19). The Proposed Action involves construction of a new modernized replacement facility,
with upgraded safety systems and enhanced laboratory capabilities, which would be
approximately 5,000 square feet with laboratory, equipment, and small animal preparation
and holding space. Some procedures with the new instrumentation would benefit from the
addition of a Class III biosafety cabinet for which space is a current limitation (LLNL
2020m, 2020n, 2021c).

Animal Care Facility. The Proposed Action would involve construction of a modern
20,000-square-foot replacement Animal Care Facility with state-of-the-art air-handling
units and other safety and environmental features. Animals are humanely used in these
research protocols and tissues are harvested for molecular analysis. Other chemicals and
some radionuclides are also used in this research. The proposed facility would also house
secure labs to conduct forensic science work with classified materials in the animal care
facility (LLNL 2020m, 2020n, 2021c).

S.3.3.1.5 Global Security

In support of this mission, NNSA is proposing the following new facilities:

Domestic Uranium Enrichment Program. NNSA has a need for domestic uranium
enrichment using U.S.-developed technologies in support of the Stockpile Stewardship and
Management Program and advanced civilian and defense reactor systems. As experts in
the previous uranium-atomic vapor laser isotope separation (Uranium-AVLIS) work at
LLNL, the laboratory is well-suited to conduct pilot-scale laser-based technology
development work and to use these systems to enrich depleted uranium inventories. Once
selected and successfully developed, this LLNL technology would then be transferred to
one of the NNSA production agencies where it can be scaled up to support NNSA uranium
enrichment programs. The facility would be a radiological facility and would remain below
Hazard Category (HC)-3 thresholds.® Less than HC-3 facilities are classified in accordance

8 Under 10 CFR Part 830, DOE assigns hazard categories to nuclear and radiological facilities in accordance with the potential
consequences of a radiological accident. The HC is based on the quantities of hazardous radiological materials, per DOE-STD-
1027. An HC-3 nuclear facility would only have the potential for localized consequences.
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with DOE-STD-1027. The proposed project would require an approximately 150,000
square feet laboratory facility in the north-central portion of the Livermore Site.

Classified Lab. This 15,000-square-foot classified laboratory would be used to conduct
electromechanical work, as well as work involving test assembly, clean room activities
(optics), and small wet and dry chemical capability (LLNL 2021c).

Forensic Science Center. This 60,000-square-foot facility would replace Forensic
Science laboratory spaces in Building 132N with a new state-of-the-art classified
laboratory space, including 30 new chemistry and biology laboratories and 80 offices. The
biological laboratories would be at BSL-2 or below. The facility would support U.S.
compliance with the Chemical Weapons Convention, as well as the ongoing and expanding
work for the U.S. Federal Bureau of Investigation, the intelligence community, and other
U.S. government organizations (LLNL 2021c).

Network Intelligence Research Facility. There is a need to expand support for emergency
response, forensics, nuclear counterterrorism, and other intelligence-related projects. The
proposed action would construct an 80,000 square foot facility encompassing offices, light
electrical laboratories, server rooms, communications rooms and other support space
focused on international threats and corresponding countermeasures.

Cyber-Physical Test Capability for Energy Distribution. The Site 300 Cyber-physical
test capability for energy distribution would install renewable power generation and
distribution systems at Site 300 to enable cyber-physical testing and demonstration focused
on enhancing the resilience of the US energy production and distribution infrastructure.
This effort would involve installing electrical generation and storage equipment consisting
of ground-mounted solar arrays, battery storage, and diesel generators, as well as power
distribution equipment connected by a dedicated overhead distribution line system.

Alternative Energy Micro-Grid for the Future. The Site 300 alternative energy micro-
grid for the future will both provide a pilot location for demonstrating resilient power
solutions from renewable sources as well as provide some power for Site 300 using
primarily renewable sources thereby enhancing LLNL’s ability to provide some
uninterrupted NNSA mission support even during grid-wide power outages.

Materials Analysis Laboratory. This facility (approximately 20,000 square feet) would
support LLNL’s expanding nuclear forensics work. In short, this facility would be similar
to Building 151 but on a smaller scale. The facility would have the ability to do high
sensitivity and high-resolution chemical and nuclear analysis but would remain a low-level
radiological facility with similar emissions, hazards, and waste streams as Building 151.

Generic Classified Office Building. LLNL is experiencing a shortage of classified office
space. This office building is planned to be near LLNL’s proposed Classified Lab Facility
and would be approximately 15,000 square feet and house 40-50 staff. There is a need to
expand support for emergency response, forensics, nuclear counterterrorism, and other
intelligence-related projects.
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S.3.3.1.6 Enabling Infrastructure Projects

NNSA is proposing to construct many new projects related to Enabling Infrastructure, including
the following notable projects: (1) ES&H Analytical Laboratories Replacement; (2) Packaging and
Transportation Safety and Operational Support Facility; (3) Whole-Body Counting Support
Facility; (4) Non-Destructive Evaluation Stockpile Test and Evaluation Capacity Expansion; (5)
Generic Office Buildings/Modernization of Existing Office Buildings/Miscellaneous Laboratory
Facilities; (6) New Parking Structures and Rebalance of Site-Wide Parking; (7) Upgrades of
Electrical, Mechanical, and Civil Utilities at the Livermore Site and Site 300; (8) Fire Station; (9)
New North Entry at Livermore Site; (10) Extend City of Livermore Reclaimed Water Distribution
System for Cooling Tower Use; (11) Seismic Risk Reduction Projects; (12) Removal of Limited
Area Fencing; (13) Arroyo Mocho Utility Upgrades; (14) Expand Pedestrian Walkways; (15)
Expand Bicycle Circulation; and (16) Lake Haussmann Enhancements. Each of these proposed
projects is discussed below.

e ES&H Analytical Laboratories Replacement. This 40,000-square-foot laboratory is a
proposed replacement for ES&H analytical laboratory functions within Buildings 253, 254,
and 255, and a small lab in Building 151 at the Livermore Site (LLNL 2021c).

e Packaging and Transportation Safety and Operational Support Facility. This new
facility would serve as a replacement for office space in Building 234, Building 231 Vault,
Building 233 Garage Area and Building 233 Fenced Area. Operations would include
shipping, receiving, and storage of controlled materials (LLNL 2021c).

e  Whole-Body Counting Support Facility. This would be a 2,000-square-foot facility that
would be built to provide offices and labs near the whole-body counting facility (LLNL
2021c). This appears to be the most cost-effective solution to providing employee health
monitoring capabilities.

e Non-Destructive Evaluation Stockpile Test and Evaluation Capacity Expansion. The
current non-destructive evaluation facilities would be expanded to support the growing
LEPs and Mods work. Building 327 low-energy capabilities would be relocated to this
new 11,000 square feet facility with modern, flexible open labs LEP and Mods work
(LLNL 2021c).

e Generic Office Buildings/Modernization of Existing Office Buildings/Miscellaneous
Laboratory Facilities. As previously discussed, LLNL facilities are old and aging.
Modernization is critical to long-term goals to support NNSA’s national security missions.
Per Table S.3-4, approximately 17 new generic office buildings are proposed at the
Livermore Site, totaling approximately 374,000 square feet (each generic office building
is expected to be approximately 22,000 square feet in size); two new office buildings,
totaling approximately 24,000 square feet, are proposed to be located at Site 300. In
addition to these generic office buildings, several specific office buildings are proposed,
such as the Institutional Office Administration Facility and the Engineering Administration
Office (LLNL 2021b, 2021c).
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New Parking Structures and Rebalance of Site-wide Parking. Current Livermore Site
parking count identifies more than 17,000 spaces overall. Available area, changing
programs, and shifts in staff population have resulted in a situation in which the Livermore
Site 1s over-parked by space-count, but poorly balanced by the location of those spaces.
Recognizing convenience in access as a reasonable priority, new surface parking is
proposed to be located in smaller lots near buildings. This reduced area carries visual
benefit, limiting the visual potential for a “sea of parking” with improved opportunities for
screening and shading. With this, consolidated parking would be accomplished in a few
large lots at the Livermore Site perimeter or in parking structures to support increased
worker population near the central portion of the Livermore Site. For the Proposed Action,
NNSA is proposing to construct two new parking structures: (1) a two-level 90,000-square-
foot garage with 300 parking spaces located close to the National Security Innovation
Center; and (2) a multi-level 250,000-square-foot parking structure east of Building 341
(LLNL 2020g, 2021c). The Proposed Action assigns about 1,500 spaces to the two new
parking structures, increasing total space count to more than 2,500 spaces in the central
portion of the site. Increasing the number of charging stalls in the larger parking lots is
included under the Proposed Action. Figure S.3-11 reflects this proposed new parking
balance.
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Figure S.3-11. Parking Distribution for the Proposed Action
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Upgrades of Electrical, Mechanical, and Civil Utilities at the Livermore Site and Site
300. LLNL is comparable to a small city— it provides utility services to hundreds of
buildings, roads, and basic support services for its population. The Livermore Site and Site
300 have their own electric, gas, water, communications, sewage collection systems,
security force, and fire stations. Components within LLNL’s utility systems are more than
50 years old, have aged to the point of unreliability, and/or can no longer be maintained
cost effectively. Leaks and system failures are impacting mission facility availability.
Aging of LLNL’s utilities and need for reliable, code-compliant systems create gaps that
require ongoing investment. Infrastructure projects include utility valves and water
distribution piping replacements, domestic water system treatment plant upgrades, Site 300
erosion control systems installation, paving systems replacements, facilities fire protection
and life-safety systems replacement, and electrical system upgrades (LLNL 2017a).

Fire Station. A new 30,000-square-foot Fire Station is proposed to be constructed in
approximately 2028 (LLNL 2021c). The existing single-story fire station is inadequate for
many reasons and no longer meets its goal of providing a fully functional fire station with
administrative offices meeting the needs of a modern professional fire department. A
replacement for this building is needed to provide the quarters needed for the firefighting
crews, provide space for housing fire vehicles, and provide administrative space. The
preferred location for the new Fire Station would be south of the EOC in the southwest
area of the Livermore Site. In addition, this SWEIS analyzes an alternate location west of
the New North Entry in the north buffer zone.

New North Entry at Livermore Site. As shown on Figure S.3-12 and Figure S.3-13, a
New North Entry to the Livermore Site is proposed for 2025. This site entry would provide
quick employee access to the center of the laboratory where several new facilities and
office buildings are being proposed. The New North Entry would alleviate traffic backups
and delays/wait times (some up to 15 minutes long) that occur during the morning commute
at the West Gate entrance. Approximately 1,500 lineal feet of roadway construction and
approximately four acres of land would be disturbed for this project. The roadway would
cross the approximately 500-foot-wide north buffer zone, and an approximately 100-foot-
long bridge would be constructed across the existing Arroyo Las Positas (LLNL 2021b).

Extend City of Livermore Reclaimed Water Distribution System for Cooling Tower
Use. NNSA is proposing to improve LLNL’s water resource sustainability practices by
working with multiple local water agencies to extending the supply of City of Livermore
Water Reclamation Plant (WRP) reclaimed water for use in cooling towers at the
Livermore Site. As shown on Figure S.3-14, this proposal would require construction of
approximately 6,000 linear feet of 6-inch-diameter piping on the Livermore Site, buried to
a depth of approximately 3 feet. Approximately 2.5 acres of land would be disturbed
during construction activities, but would be restored after construction. The reclaimed
water would be used by existing cooling towers U291 and OS454 and a future cooling
tower serving the ECFM project. (Stantec 2019).

Seismic Risk Reduction. The Proposed Action includes seismic upgrades to several
facilities, as identified in Table S.3-5. These buildings are Class B Priority or lower. Class
B Priority indicates that they would have poor seismic performance in a design basis
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earthquake and would potentially receive heavy damage but collapse not likely. Several of
these facilities are large (about 200,000 square feet) and routinely occupied. The buildings
would be upgraded to meet Life Safety performance objectives.

e Arroyo Mocho Utility Upgrades. NNSA proposes the following upgrades to the Arroyo
Mocho water supply system: (1) installation of a second telemetry control system; (2)
replacement of the pump control systems and associated electrical switchgear; and (3)
refurbishment of the seven-mile-long pipeline. These projects would improve the
reliability and life of the supply system (LLNL 2021c).
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Figure S.3-12. Location of New North Entry to Livermore Site
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¢ Removal of Limited Area Fencing. The Proposed Action also includes operational
Limited Area fencing located throughout the Livermore Site to provide a layer of physical
security external to buildings. Gradually removing and relocating Limited Area fencing
and the associated legacy posts and turnstiles would allow more fluid pedestrian movement
and thereby greater collaborative potential. In addition, general access areas (GAA) around
the LVOC and along Vasco Road would be expanded as collaborative projects are built on
the edges of the Livermore Site. Figure S.3-15 displays proposals related to removing the
Limited Area fencing and expanding the GAA at the Livermore Site.

Greenville Rd

LEGEND

=== Property Line

@ Campus Entry Point
General Access Area - Existing
General Access Area - Future
@ Limited Area - Existing/Proposed

Source: LLNL 2021b.

Figure S.3-15. Removal of Limited Area Fencing and Expanding General Access Areas

e Expand Pedestrian Walkways. Pedestrian routes are typically located adjacent to
roadway or parking areas on the Livermore Site. The SWEIS identifies opportunities for
dedicated pedestrian circular networks throughout the Livermore Site, as depicted in Figure
S.3-16. Approximately six miles of new pedestrian walkways would be constructed,
disturbing approximately six acres of land (LLNL 2021Db).
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Figure S.3-16. Expanded Pedestrian Walkways at the Livermore Site

e Expand Bicycle Circulation. The one-square-mile Livermore Site is easily traveled by
bicyclists if there are adequate considerations made for their safety along the vehicle
roadways. Consequently, as depicted in Figure S.3-17, NNSA is proposing to stripe 4-
foot-wide bike lanes on existing roads that are generous enough in width to provide safe
passage for vehicles and bicyclists simultaneously.
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Figure S.3-17. Expanded Bicycle Circulation at the Livermore Site

Two Site 300 Office Buildings (unclassified and classified spaces). LLNL is
experiencing a shortage of office space and is planning to lease spaces offsite. Specifically,
Site 300 has a critical shortage of office space, particularly in the General Services Area
(GSA). Two office buildings are separate projects proposed for this area: the first office
building (approximately 24,000 square feet) would house 100 personnel, and the second
office building (approximately 50,000 square feet) would house 200 personnel. The
buildings would provide modern office space based on Energy STAR initiative floor plans.
Both buildings would provide needed space for new hires and serve as a “Site 300 Hub,”
creating hoteling/short-term office space for LLNL commuters coming from the Central
Valley and beyond, while also providing a home base for classified computing and IT. A
master planning study is underway to identify the current capacity of the electrical, water,
and sewage systems as well as to determine the future utility requirements of the GSA and
forward areas. The study would also quantify the classified and unclassified office needs
of Site 300. This office space supports programmatic requirements for NNSA.

Lake Haussmann Enhancements. Although not a native or natural water body, Lake
Haussmann is a feature element and is located in the geographic center of the Livermore
Site. In addition to its aesthetic value, Lake Haussmann is a conveyance channel for both
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stormwater runoff and treated groundwater that is discharged off site into Arroyo Las
Positas. NNSA is proposing additional landscaping around Lake Haussmann to facilitiate
a collaborative environment while retaining a significant water feature. Lake Haussmann
would continue to serve as a conveyance channel.

S.3.3.2 Proposed Action: DD&D Projects

Under the Proposed Action, NNSA would DD&D about 150 facilities, totaling approximately
1,170,000 square feet; 98 percent of these facilities are at the Livermore Site (131 facilities, totaling
about 1,153,000 square feet) and 2 percent (18 facilities, totaling about 17,000 square feet) are at
Site 300. On an annualized basis, NNSA would DD&D approximately 90,000 square feet of
excess facilities over the SWEIS Proposed Action planning period (2023-2035).

S.3.3.3 Proposed Action: Operational Changes

NNSA is proposing to increase the tritium emissions limits at the NIF (Building 581) and the
Tritium Facility (Building 331). Emissions from the Tritium Facility and NIF may not increase;
however, increased reservoir tritium loading (up to 1,500 Curies [Ci]) presents the potential for
higher emissions during reservoir handling and associated system operations or maintenance.
Engineered solutions to trittum emissions, including the Tritium Processing System, are expected
to continue to operate with high efficiency (>99 percent) but some equipment/operations fall out
of the control umbrella of these engineered systems. These larger quantities of tritium would be
required to fill the larger target gas capsules to higher pressures anticipated in new experimental
platforms. The fill systems are complex and operated manually, and could release part or all of the
tritium from the target or reservoir to the NIF or Building 331 environmental stacks instead of the
intended tritium recovery systems. Additionally, programmatic and maintenance tasks required
during tritium processing (e.g., changing fill and source vessels during processing operations and
maintenance of valves, pipes, pumps, and molecular sieves may increase the likelihood of
incidental tritium emissions. This SWEIS analyzes the potential impacts from increased tritium
emissions limits (see Section 5.14 of this LLNL SWEIS).

In addition, NNSA 1is proposing to decrease the
administrative limit for fuels-grade-equivalent (FGE)
plutonium in the Superblock (Building 332). The 2005 Q‘;ﬂﬁﬂaﬁ;ﬁﬂfs gfretggﬁr:g?er?:q ;23
LLNL SWEIS ROD established an administrative limit for | 2t Siowed at a facility. The actual
all isotopes of plutonium in the Superblock to 1,400 | inventory for some materials at LLNL for
kilograms, enriched uranium to 500 kilograms, and | Whichthereisan administrative limit may
depleted or natural uranium to 3,000 kilograms. In this be classified.

Administrative Limits

SWEIS, NNSA is proposing to reduce that administrative
limit to 300 kilograms of FGE (see text box below)
plutonium; 200 kilograms of enriched uranium (>1 percent enrichment); and 1,000 kilograms of
natural or depleted uranium (<1 percent enrichment).
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Fuels-Grade-Equivalent (FGE) Plutonium

The Building 332 Documented Safety Analysis (DSA) uses 30-year-old fuels-grade plutonium for material-at-risk
(MAR) in accident scenarios. Most of plutonium handled in Building 332 is weapons- or fuels-grade-plutonium, that
comprise of a variety of different isotopes. The major difference between the two is the presence of americium-241
(Am-241), which has a higher potential radiological dose than any of the plutonium isotopes. Because the 30-year-
old fuels-grade plutonium has approximately three percent Am-241, versus 0.45 percent in weapons-grade, the
fuels-grade is used as a standard to compare with all other radionuclides. This is done by the method of Equivalent
Mass Multiplier (EMM), where the EMM for fuels-grade is defined as 1.00. The EMM for weapons-grade is 0.47
and for Pu-238 is 80.9. For example, 10 kilograms of fuels-grade plutonium is equivalent to 10 divided by 80.9, or
0.12 kilograms of Pu-238. In other words, 0.12 kilograms of Pu-238 has a FGE of 10 kilograms. This method is
used to determine a FGE plutonium value for all other materials used in Building 332 that have different isotopes
than the specified 30-year-old fuels-grade plutonium. The FGE value is also used in the inventory control process
to ensure that the facility operates within the envelope of analyzed conditions. The FGE values represent the
amount of an isotope giving an offsite dose equivalent to 30-year-old fuels-grade plutonium as analyzed in the
Building 332 DSA.

Source: LLNL 2016a.

NNSA notes that the Building 334 administrative limits for plutonium, enriched uranium, and
natural and depleted uranium are included in the Building 332 administrative limits. After de-
inventory of Security Category I and II materials were completed in 2012, LLNL designated
material areas would remain below Security Category II material limits. This SWEIS analyzes
whether the proposed decrease would impact operations and accidents involving the Superblock
(see Section 5.16 of this SWEIS).

The National Ignition Facility would revise its radioactive materials administrative limits for all
isotopes in accordance with the applicable hazard categorization standard.” Under the Proposed
Action, the facility would increase the trittum inventory limit from the No-Action Alternative
(8,000 Ci) to below the HC-3 limits (16,000 Ci) and would also increase the plutonium-239
administrative limits to below 38.2 grams per DOE-STD-1027-2018 when approved for use at
LLNL. These changes would maintain the existing facility characterization of less than HC-3 in
accordance with DOE-STD-1027 revisions approved for use at LLNL. These limits are presented
in Chapter 4 (see Table 4-39) and analyzed in Appendix C and Chapter 5. The bounding
radiological impacts from accidents at LLNL are not related to NIF operations; therefore, neither
the current nor proposed inventory limits in NIF would change the bounding radiological impacts
from accidents.

NNSA is also proposing to increase the administrative limits for plutonium mixtures at Building
235 from less than 8.4 grams plutonium-239 under the No-Action Alternative to less than 38.2
grams under the Proposed Action. This increase would maintain the existing facility limit of less
than HC-3 in accordance with DOE-STD-1027 revisions approved for use at LLNL. The increased
limits in B235 would lead to expanding the laboratory space dedicated to the preparation of
plutonium samples for experimental work conducted outside of B235. This would enable the
preparation of experimental samples for critical high-pressure experiments at NIF, JASPER
facility at the Nevada Nuclear Security Site, HPCAT and DCS facilities at Argonne National

° For purposes of this document, radiological hazard categorization primarily uses DOE-STD-1027-92, which is the currently
applicable standard at LLNL per the terms of the prime contract. Because the SWEIS is a forward-looking document, some
proposed projects will use the more recent revision, DOE-STD-1027-2018 (DOE 2018), which NNSA expects to implement at
LLNL in the future. Use of either of these revisions is acceptable by the guidance provided by DOE.
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Laboratory, Z Pulsed Power Facility at Sandia National Laboratories, and other facilities. Building
235 would also conduct characterization of aged and newly manufactured actinide materials; small
scale benchtop experiments evaluating engineering property changes as a function of age; and new
manufacturing processes and methods of mitigating the effects of aging.

S.3.3.4 The Proposed Action End State

The planned removal or replacement of aged facilities creates an opportunity to shift population
and intensity of use toward a central location within the Livermore Site. Because Lake Haussmann
is a feature element and the geographic center of the Livermore Site, the Proposed Action would
consolidate many new facilities near this location to create opportunities for collaboration,
introduce employee amenities, and enhance the image of the site. Enhancing the landscaping with
additional vegetation and walkways would facilitate this proposed vision. Figure S.3-18 depicts a
“heat map” that visually illustrates the concentration of employees in an identifiable central area
(Area “01”) while reducing the concentration of worker population in the surrounding
collaborative loop (Areas “02-107).
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Figure S.3-18. Illustration of the Concentration of Employees in Central Area

The size of the Livermore Site also places a premium on the value of an effective, site-wide
network of pedestrian links and bicycle paths. While the loop road system is currently geared to
vehicles, the original master planning concept envisioned a pedestrian network, converging on
Lake Haussmann. In addition, changing security protocols would allow for removal of significant
fencing of Limited Areas, removing additional barriers to cross-site pathways. The Proposed
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Action also addresses this approach for pedestrians and leverages the width of the loop road system
to introduce dedicated lanes for bicycle travel.

S.3.3.5 New Hybrid Work Environment for the Proposed Action and No-Action
Alternative

Although teleworking was not discussed in the scoping meetings, this SWEIS includes analysis of
an implementation option in which NNSA would maximize telework at LLNL. This new hybrid
work environment is a DOE/NNSA initiative at the Administrator-level involving all NNSA
laboratories, including LLNL. The new hybrid work environment would represent a different
approach to conducting operations at LLNL but would not change the fundamental NNSA mission
requirements or overall facility operations. Under this option, approximately 20 to 30 percent of
the LLNL workforce could telework a maximum of 2.5 days per week without detriment to NNSA
mission requirements.

Section 5.18 of this SWEIS provides an analysis of the potential environmental impacts associated
with a new hybrid work environment at LLNL and quantifies the impacts where possible. The
new hybrid work environment could be implemented for both the No-Action Alternative and the
Proposed Action. As discussed in Section 5.18 of this LLNL SWEIS:

e Although consolidation of personnel could help accelerate DD&D and construction
activities, the number of facilities and offices would not change; potential decreases in
office space would be countered by COVID-19 distancing requirements that may be
required/accommodated for in the future. Reduced worker commuting and reduced travel
would decrease air emissions. However, some of this decrease would be offset by workers
using their home heating and air conditioning systems.

e Reduced worker commuting would result in positive impacts on the level-of-service (LOS)
of area roads.

e Reduced onsite worker population would reduce onsite vehicle circulation, parking, and
domestic water use.

e There would be no net change in safety, health, and waste generation because facility and
laboratory personnel would continue to operate facilities and conduct the same types and
amounts of experiments and tests.

S.3.4 ANALYTICAL PARAMETERS FOR THE ALTERNATIVES

As discussed in Sections S.3.2 and S.3.3, both the No-Action Alternative and the Proposed Action
encompass a multitude of discreet projects/actions that could give rise to environmental impacts.
By addressing all of these projects/actions in a site-wide analysis, NNSA is able to:

e (Consolidate impact analyses and public participation activities, which streamlines the
NEPA process to make it more efficient and useful.

e Present impact information so decisionmakers and the public have a clear understanding
of the totality of impacts from past, present, and reasonably foreseeable future activities at
a site.

e Avoid segmentation (division of actions with significant impacts into smaller actions,
thereby hiding significance); and
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e Effectively and efficiently respond to stakeholders by presenting information on past,
present, and future activities at DOE sites in order to better understand the impacts that
DOE’s activities have had or may have on their health and environmental quality (DOE
1994).

A primary challenge in preparing a site-wide analysis is to address the impacts of the individual
projects/actions while also addressing the totality of impacts. To accomplish those dual goals,
NNSA defined and accumulated data for each of the projects/actions defined by the No-Action
Alternative and the Proposed Action. For each project/action, NNSA consulted with subject matter
experts from LLNL to quantify key parameters. The accumulated parameters are shown in Table
S.3-7 (for construction) and Table S.3-8 (for operations) for both the No-Action Alternative and
the Proposed Action. For example, for both the No-Action Alternative and the Proposed Action,
construction activities associated with new facilities (Table S.3-1 and Table S.3-4), modernization/
upgrade/utility projects (Table S.3-2 and Table S.3-4), and DD&D activities (Table S.3-3 and
Table S.3-5) have the potential to result in land disturbance. Table S.3-7 shows the results of
accumulating those land disturbances for all of the projects/actions.

This same process was utilized to develop parameters such as workforce, water use, and waste
generation, as examples. In some instances, the accumulated parameters presented in Table S.3-7
and Table S.3-8 are largely driven by the contribution of one or two projects/actions. For example,
as shown in Table S.3-8, increased water usage at the Livermore Site after 2023 would be primarily
associated with cooling water usage for Exascale computing. As these examples illustrate, in
developing the key parameters for the SWEIS analysis, NNSA is able to account for
projects/actions both individually and in totality, and the analysis in this SWEIS addresses each of
these aspects.

As shown in Table S.3-7, for most construction parameters associated with the Proposed Action,
NNSA developed estimates for both the average year and the peak year of construction/DD&D.!°
The analysis in Chapter 5 of this LLNL SWEIS addresses the potential impacts associated with
peak year of construction/DD&D. This approach acknowledges the non-linear characteristics of
construction/DD&D (i.e., unlike steady-state operations, construction/DD&D projects often ramp
up to a peak level of effort) and provides a conservative analysis to account for future uncertainties.
This approach also affords NNSA flexibility with respect to scheduling and conducting future
construction/DD&D projects. For example, if NNSA decides to conduct a greater amount of
DD&D in a given year than currently planned, the peak year analysis would be expected to bound
those potential impacts.

Because operations are based on steady-state conditions, most parameters in Table S.3-8 were
estimated to reflect operations at a given level. One exception to this is waste generation, which
includes construction/DD&D wastes in Table S.3-8 as “nonroutine” wastes. Once the key
construction and operational parameters were developed, resource experts utilized those
parameters to conduct the impact analysis presented in Chapter 5 of this SWEIS.

10 Because construction associated with the No-Action Alternative is more well defined, less uncertain, and has occurred/is
occurring over a relatively short period (i.e., 2019-2022), a peak-year analysis is less meaningful and was not developed.
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S.3.5 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY

NNSA considered public input and comments received during the scoping process in determining
the range of alternatives in this Draft LLNL SWEIS. NNSA only considered reasonable
alternatives that would meet the purpose and need described in Chapter 1 of this SWEIS. The
following alternatives were considered in developing this Draft SWEIS, but were eliminated from
detailed analysis because they did not allow LLNL to fulfill the NNSA mission requirements. The
specific reasons for elimination are detailed below.

Complete Closure of LLNL (Livermore Site and/or Site 300). This alternative is inconsistent
with the LLNL mission defined by NNSA. Such a possibility was considered as recently as 2008
when NNSA prepared the Complex Transformation SPEIS (NNSA 2008). In that document,
NNSA concluded that, “as a result of the continuing challenges of certification [of nuclear
weapons] without underground nuclear testing, the need for robust peer review, benefits of
intellectual diversity from competing physics design laboratories, and uncertainty over the details
[of] future stockpiles, NNSA does not consider it reasonable to evaluate laboratory consolidation
[or elimination] at this time” (NNSA 2008). That conclusion has not changed today. In addition,
as one of only three nuclear weapons laboratories, LLNL contributes significantly to the core
intellectual and technical competencies of the U.S. related to nuclear weapons. These
competencies embody more than 50 years of weapons knowledge and experience. The
laboratories perform the basic research, design, system engineering, development testing,
reliability and assessment, and certification of nuclear weapon safety, reliability, and performance.
From a broader national security perspective, the core intellectual and technical competencies of
LLNL (as well as LANL and SNL, NNSA’s other nuclear weapons laboratories) provide the
technical basis for the pursuit of U.S. arms control and nuclear nonproliferation objectives.

Transfer of Current Missions/Operations from LLNL to Other Sites. The Complex
Transformation SPEIS also considered and evaluated the transfer of missions/operations to and/or
from LLNL, and NNSA has implemented, as appropriate, decisions that followed preparation of
that document. NNSA has not identified any new proposals for current missions/operations that
are reasonable for transfer to and/or from LLNL (NNSA 2008; 85 FR 47362).

Conversion of LLNL to an Academic Laboratory and/or an Environmental Research
Laboratory. Under this alternative, LLNL would cease nuclear weapons-related work and instead
perform academic/environmental research work. Under this alternative, NNSA would remove
nuclear materials from LLNL and remove all waste. LLNL would use existing facilities and staff
for academic research and/or environmental research. Such an alternative would not allow NNSA
to meet the purpose and need discussed in Chapter 1, Section 1.3, of this SWEIS (85 FR 47362).

Relocation of All Nuclear Materials and Nuclear Research to Another Site. Under this
alternative, LLNL would cease its work involving nuclear materials and would relocate all nuclear
materials to another DOE/NNSA site. Such an alternative would not allow NNSA to meet the
purpose and need discussed in Chapter 1, Section 1.3, of this SWEIS (85 FR 47362).

Reduced Operations at LLNL. Under this alternative, LLNL would reduce operations to a level
below the operations defined under the No-Action Alternative. Such an alternative would not
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allow NNSA to meet the purpose and need discussed in Chapter 1, Section 1.3, of this LLNL
SWEIS.

Shift Funding from Weapons Work to Environmental Cleanup. Such an alternative would
not allow NNSA to meet the purpose and need discussed in Chapter 1, Section 1.3, of this SWEIS
(85 FR 47362).

Analyze Alternatives for Elimination of Outdoor Detonations with Hazardous Materials at
Site 300. During the scoping period, a commenter stated that NNSA should analyze an alternative
to eliminate outdoor detonations with hazardous materials at Site 300. As discussed in Section
2.2.5, LLNL’s HE R&D program is an integral element of the NNSA’s design and development
effort that supports nuclear weapons stewardship and broad national security missions. The
infrastructure at Site 300 consists of more than 50 facilities and storage magazines supporting HE
work. These HE capabilities provide core competencies for the weapons program’s annual
assessment of energetic materials, components, and subassemblies (LLNL 2017a). Outdoor
testing at Site 300 with hazardous material such as HE is important for formulation development
and testing. If that testing were eliminated, NNSA would not be able to meet the purpose and need
discussed in Chapter 1, Section 1.3, of this LLNL SWEIS.

No W87-1 Warhead Development. During the scoping period, a commenter stated that NNSA
should analyze an alternative that did not include development of the W87-1 warhead. Decisions
concerning whether the U.S. should possess nuclear weapons and the type and number of those
weapons are made by Congress and the President. As discussed in Section 1.3.3, over the next 15
years, one of LLNL’s primary responsibilities will be to continue to support LEPs and Mods,
which modify the existing weapons packages for new delivery systems and extend the service life
and enhance the safety, security, and reliability of nuclear weapons. One specific such project is
the W87-1 LEP and Mods. The alternative requested by the commenter would not allow NNSA
to meet the purpose and need discussed in Chapter 1, Section 1.3, of this LLNL SWEIS (85 FR
47362).

S.3.6 PREFERRED ALTERNATIVE

CEQ NEPA regulations require that an agency identify its preferred alternative, if one or more
exists, in a Draft EIS and identify such an alternative in the Final EIS (40 CFR 1502.14 [e]). The
preferred alternative is the alternative that NNSA believes would fulfill its statutory missions and
responsibilities, considering economic, environmental, technical, and other factors. This LLNL
SWEIS provides information on the potential environmental impacts under the No-Action
Alternative and the Proposed Action. NNSA prepares cost, schedule, and technical analyses
separately, and NNSA will consider all relevant factors in preparation of its ROD. NNSA has
determined that LLNL is critical to its Stockpile Stewardship and Management Program, which is
best supported by the Proposed Action. Therefore, NNSA has identified the Proposed Action as
the preferred alternative for the continuing operations of LLNL.
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S.3.7 POTENTIAL CONSEQUENCES OF THE ALTERNATIVES

A summary comparison of the environmental consequences for the continued operation of LLNL
is provided in Table S.3-9 (note: Table S.3-10 and Table S.3-11 provide additional details
regarding infrastructure and accidents, respectively). The table compares the potential impacts to
environmental resources associated with the continued operation of LLNL under the No-Action
Alternative and the Proposed Action. The information in Table S.3-9 includes data for both
construction and operations. Detailed analyses supporting the summary comparisons in Table S.3-
9 are contained in Chapter 5 of this SWEIS. Table S.3-12 provides information regarding the new
hybrid work environment.

S-72 Draft October 2022



Summary

IS
oy} JO IojorIeyd [ensIA SUmSIXO M JUSISISUOD 9q P[nom
pue IOLISJUI S}IS AU} UI INOJ0 pInom saSuey)) "SaIoe 9't¢
9q prnoa s30afo1d mou 10J 20UBQINISIP PUB] ION 00 S

"98ueyd [BNSIA 9[qBIOU JSOW Y} 9q P[NOM SUOZ IOJNQ YIou
oy ur (Uoneoo[ 9jeuId)[B) UONEIS I pue ANug YMON
MON 9y, -oouereadde xred ssoursnq 1o 9[A)s-sndwred
e M padojoasp A[y3iy urewar pinom g peadde
rensia oaoxdwr pue doeds uodI3 ppe pinom SIANEBIIUL
osn pue| pue SUONBZIUIOPOW N ‘SAIdE G'7S 9q Pinom
s100loxd mou 10J ooueqIMISIP pue| AN 9IS QJOWIOAT]

"1snp pasearour A[qissod pue ‘qQ/UondNISu0d
Jo  soSe)s  snoueA Ul SONI[IOB]  ‘UOTH[OWAP
9quowrdimbo uononnsuod ‘souero jo doussaxd oyl 03 anp
S9IS 30q Jo douereadde [ensia ayy 03 saSueyo Areroduwoy
Ul J[NSAI P[NOM SIONIATIOR UONONISUO) SIS Ppog

"pojoadxa
syoedunr fensia [ewnuiu  ‘AyderSodo)  Suruorojur
pue soouelsip Arepunoq o)is 0} ang :00¢ NS

-ooueseadde yaed ssauisng 10
o1Ks-snduwres € yym padojoaap A[ySIy urewas pnom
a1s Inq “oouereadde [ensia [[€19A0 9y} daoxdwI pynom
soniqoe) Suide owos Juroe[doy 9IS QIOWIOAT]

“1snp paseaoul K[qissod pue ‘29 Q/uoNoNISU0d
JO so8e)s sSnoLIBA UI SonIIoe] ‘uonjowop ‘quowdimbo
UOTONISUOD ‘SAUBIO JO 9udsaid oy 0} onp sIIS
q1oq jo oouereadde jensia oy} 0) soSueyo Arerodway
Ul J[NSAI P[NOM SIMIAIOE UONONNSU0)) :SAS Pog

‘Ayderdodo) £q pourensuod AJoI9AdS
dIB Q€ 9IS PUNOIE BAIE JYJ UI SPAYSMIIA "SAJ[[BA
pue sodpur 3urdoys Ajdooys 03 sqpiy 3urjor Apuod
woiy AydeiSodoy ur Surduer seaie ur SQIYS MO[ pue
spue[sseid Ajojeurwopaid st go¢ 1S Judwdo[oAdp
[eUAPISAI pue [eLOsNpul Juddelpe pue Alojeioqe]
O} U2IM)OQq SIUOZ IJJJNQ St dAIdS pue padojordpun
A[oS1e] oIB SOLIEpUNOQ UIOYMIOU PUB UIO)SOM O}
Suo[e 9JI§ QIOWLIAAIT Y} JO suonod -ooeds uado pue
‘skemiped ‘sKempeol [eurojul ‘s3urpimng yim suros
oyI[-sndwred € sey 9)I1§ QIOWIAAIT Y], SIS pog

$92.IN0SIY JIUIIS PUE SINIYISAY

"SAIdE 9°H¢ JO QOUBQINSIP
o0q pnom osn pue] ur ZueYD JON  PIIOISAI SBAIR
umopAe[ JO 2108 | pue (A JO NS B SB PIWIR[IAI
pue[ JO SaIde () :SAIOR Q¢ JO OURQINISIP pueT :)O¢ NS

-ords
UJ9I3 9IOW (IIM RIS PUD UR JBAID PINOM SIUIUWIAIURUD
uuewssney oye] pue ‘Supyred O[OIYIA  PIduULR[RQAI
‘shemdem uemsopad popuedxo  pomiou  9]oAdIq
popuedxo ‘3uroudy BoIe POJIWI] JO [BAOWY ‘SAIOB G'7G
JO 90URQINISIP 9q P[NOM SN pue[ UT dFUBYD JON "PAI0ISAI
SBoIe UMOPAE] JO SaIdk 4 pue ‘ouradid 10mo3 Surjood 10y
POI0ISAI SAIOR G'7 ‘¥ JO INSAI B SB POWIL[OAI PUL[ JO
SAIOR Q7 ‘SAIOR G'GQ JO QOURQINISIP PURT IS STOUIIOAT |

“pue] TNTT JO SOSN OLIOISIY PuE SUONBUSISIP osn pue]
JUSIIND 1M JUIISISUOD 9q p[nom suonerdd( SIS Jrog

"SaI0R [ () JO 20URQINISIP 9
PInoMm dsn pue[ ur A5ULYO JON "P2I0ISAI SBAIR UMOPAE]
JO 210B () puR ‘¥ JO NS B SB POWIR[OAI PUR|
JO SaId® 7()°() -SaI0® 9°() JO doURQIMSIP pueT :00¢ S

"SI0 {9 JO 90URQINISIP 9 P[NOM SN
pue[ ur d3ueyd JON 'PII0ISAI SEATR UMOPAE] JO SIIO®R
7 Pue {@29dd JO I[NSAI & Se PIWIL[OAI PUL] JO SAIOR
7'G ‘S9I0B 9°CT JO Q0UBQIMISIP PURT 9IS QIOWIIAT |

‘Puel INTT
JO sosn Ou0JSIY pue SUONEBUSISOP 9SN puUB| JUSLIND

I JUQISISUOD oq plnom suonerodQ SONS rog

‘@ dJ uoJIapun dARY SINI[IL] JO J99)-o1enbs
$SL6S9 Pue TINTT O} PIppe USdq dAeY SANIoR]
MU Jo 1995-arenbs [§/°991 Adrewnrxoxdde ‘Go0g
oouIg 9IS oy} Jeau seare 03 9[qesrjdde sarorjod aoeds
uodo pue ‘931s o3 Surpunorns SuonBUSISIP Isn-pue|
posoxdde ‘sosn pue| Sunsixo yim orquedwos aq 03
NUIIU0S SAJIS YJ0q B SANIANIY Pado[oAdp judorad
G UBY) SSO] pue JZIs Ul SAIoe ()00°L Aerewrxoldde st
00€ 1S ‘padojaaap juddiad ¢g Aorewnrxordde st pue
9ZIS UI SAIOB [ 7§ SI 9IS AIOWLIDAIT U], SIS pog

s pue|

(S€07-€707) uondVy pasodoiq

(2207-0707) 2ADBUIR[Y UOIIY-ON

(6107) v duUIPseqg

LLNL SWEIS

SIANBWINY Y} Jo spoeduw] [eyudwruoiauy jo uostiedwo) Arewwing “6-¢°S d[qe ],

October 2022

Draft

S-73



Summa

LLNL SWEIS

‘IOAOMOH . '9JM)ONIISeIJU,, Ul PISSAIPPe SI 9Sn IOJeA\

‘[oUURYD 9OUBAIAUOD © SB
OAIdS 0) SNUNUOD P[NOM UUBWSSNEH 93ET] ‘SIUSWOOUBYUD
UM uoAg  sIojem-juowpunodwil Jodje 10 SpPuR[om
OAJOAUI JOU P[NOM UURWISSNRH 9YB] Ul SJUSWIOUBYUD Y],

‘(urejdpooys aseq) urejdpooyy 1eak-0(Q1 ay3 Jo
sa10e Aue qIm3sIp jou pjnom ng (ure[dpooyj uonoe [eonLod)
uredpooyy 1ed4-00s 2yl Jo (uoosad 91 A@rewrxoidde)
soroe /() Aorewnxoidde qunsip  prnoo  (uoneoo]
ojeuIo)[e) UONBIS QI] MON ‘SBHUSOJ SeT oAolry Suofe
(urejdpooyy oseq) urejdpooyy 1eak-001 o3 Jo (Juddrad 41()
K1oyewrxoxdde) soroe [°( A[orewnrxordde pue suoz 19jynq
ypaou oy ur (urejdpoory uonoe [eono) urejdpooyy 1eak-(0g
oy Jo (qudoxad g Ajoyewrxoxdde) soxoe ¢'() A[orewnrxordde
SSOI0 pnom  Anug  YMON MON NS QTOUWIIdAT |

"SQYIS [30q I8 SUONIPUOD J)eMPUNoI3
oroxdwr 0}  onUPUOD  P[NOM  SHOJJQ  UOIBIPOWAI
3uro3u() "191BMUWLIOIS £q AJIS A} 9ALI[ Jy31w Jey) uonnjjod
Aue ozrwruiwr pnom JddmsS € Jo uoneyudwojdwr pue
sjuowaImbar Furrojiuowr 9oueI[dWOd I9JEMULIO)S SIOIW
ANTT JJOUnI I9)eMULIO)S 9SBAIOUI P[NOD [OIYM ‘SOOBJINS
snorAIodwl 9SeaIOUl PNoMm SIDI[IOR] MON SIS pog

(' QINIONINSBIJUT,, UT PISSIIPPE ST SN
IJRA\ 00E OUS IO 9IS AIOULIAIT Ay} Je sure[dpoory
oY} 109Jje  PINOM  JBY} QATJBUIY  UONIY-ON
o xopun s399foxd suonerodo pue UONONISUOD OU dIe
QIO [, "SANS 30Q JB SUONIPUOD Iojempunoid drordur
0] JNUNUOd PINOM SMOJJO UONRIPIWNAI FuroguQ
“IO1RMULIOIS AQ 9)IS A1) 2ABI] JyS1w Jeyy uonnjjod Aue
azrwnurw pynom (JddmMS) Ue[d UOIIUAIJ uonnjjod
IojemuwIolS & Jo uongjudwd[dwr pue sjuowasnbar
Sunoyiuowr  douerdwod 19jeMUIO)S S}POW INT]
‘JJOUNI IOJEMULIO)S JSBIIOUT P[NOD [OIYM ‘SOOBJINS
SnoTAIddWI 9SBAIOUI P[NOM SONIIOR] MIN SIS (pog

"J99J Jeour|
ZEEY puB SOI0B Q' [B10) YOIYM SWBILS JUIPIULIOJUL
ul  Spuepjom Uslew IOJBMUSOI] PUB  SPUB[}OM
[EUOSBAS APN[OUI IS JIOUWLIAIT JY) B SPUB[IOM
*(SQ108 §°7) 0095 0A011Yy O} pue (SAI0' G €7) SISO
se] oAoIry 9yl YIm pIjeroosse are sure[dpoorq
*9)IS QIOWLIAAIT 9y} uo ure[dpooyj jo sare ¢¢g Jo
[€103 € 918 Q1Y [, "SBISOJ SB] 0AOLIY 0jul PIZIRYISIP
SI 9J1G QIOULIDAIT U} I8 JJOUNI JOJRM-O0RJINS AU} JO
[Te AJTedN "IOUIOJ JSOMIIIOU AU} I SIIXS PUR 1S o)
Jo 93pa wrayjiou 9y} Suofe YojIp WI0)S € 0} PILIOAIP
SI )SB0 9} WO 9IS OJOULIDAIT dY} SIOJUS OAOLIE
oyl -saxoe (o¢‘c Arorewrxoxdde jo eore paysiojem
B )M 9IS QIOWLIOAITT U} JO )ISBd A[IO2IIp S[[IY
o) WOIJ SUreIp jey) Weans JUSNIUWLIdUI Uk SI SeHsoq
SeT 0A0IIY S[IOS 90BJINS UI JUSIUOD AB[O FUISLIIOUL
UM A[[BOO] $OSBII09p dFeurelp ng ‘poog A[[eloudd
dle 9IS QIOWIAIT 9dU) Je uUonen[ul JdeLINS
[eImeu pue JFeulelp NS 9IS OJOWIAT]

“TeoA 10d suoj[es uor[ru
197 A1orewrxoxdde st TN 8 9Sn 19JB A\ “SODI[IOB]
juoumjedl) je  uonerpowal 3uroduo  JO  9sneddq
poroxdwr sey Ajjenb iojempunoln) SIS pog

$92.IN0SAY INBA\

' STUPIOJE,,
Iopun passnosip dle  (SJUdAd JIWSIdS 1) spiezey
0130[003 woyy syoedwn Jenuslod ‘suowdanbar A10391e0
SII OU) M JJRINSUSWUIOD BLIdILIO UFISIP OIWSIOS 3O
0) PaJONISUOD pue PAUFISP 9q pnom AJ[Ioe] Mdu Auy
"00€ 91§ 18 Junney doeLIns JoJ [enudlod s1 a1y} y3noye
‘Sunney 10 Juumdni 9JBLINS JO PIOOAI [BOLIOISIY ON
"SAIS Q) JI[IOPUN S)NBJ DAIIOR OU INq “ISIXD S)NLJ [RUOIZI
JofejAl "S9IIS }OQ J& SuUOnIpuod [10s dAaoidwr 03 anunuod
p[nom sj0jJo uonerpawal 3urodu()  "SISIXO pueuULIB)
owrd ou {[eWIUIW 9q P[NOM SOOUBGINISIP [I0S SIS [Iog

< SIUOPIOJE,
Jopun passnosIp Ik (SJUSAD OIWSIdS “O'1) spiezey
01301003 woiy spedwr [enuojod  sjuowWAIMbaI
A1080180  YSII QU) [M  9JRINSUIWIIOD  BLIAILIO

USISOP JIWSIOS 199U 0} PAJONISUOD pue PAUFIsap 3q
pInom Aj[Ioe} mou Auy "(0¢ 9IS Je Junney aoeyIns
103 Tenualod st 219y} y3noylje ‘Suniney 1o Junmydnr
Q0BJINS JO PIOJAI [BOLIOISIY ON SIS dY) JI[Iopun
S)[NEBJ 9AIOB OU INg ‘ISIXI S)[NeJ [eUOIFal Jo[BJA SIS
10q I8 SUONIPuod [10S dA0IdWI 0} dNUNUOD PNOM
S110JJ0 uonerpawal SuroSu() "sISIxe pueuuej swrid
OU {[RWIUTW 9Q P[NOM SIOURQINISIP [I0S SIS pOog

' SJUOPIOJE,, JOpUN PISSNISIP dI (SIUIAD OTWISIOS
9°1) spIezey 01307093 woly sjoedwr [enuo)0d "UOISAI
oy uIyIIM syney aAnoe Jolew ayy Aq pauyyop Ajo3re|
oIk OIOWLIOAIT PUNOIe UOISAI dy) JO SUONIPUOD
[eamonns Y] "sdje[d 0m) IS} UIIMIIQ UOTIIRID)UL
oy} JO 3 nsa1 a3 SI BAIE JY) JO AJ0[033 [eamonns
oyl pue ‘sded o1U0109) OIIOBRJ PUB URILIDWY
UON oy} Ud9MIdq AIepunoq o} Jedu pajedo|
A1 ()OE 9IS PuUB 9IS JIOULIDAIT Y 'SAIS I0q
18 SUONIPUOD [10S dA0IdWI 0} SNUNRUOI P[NOM SLIOF
uonerpawal JuroSuQ)) “OO§ NS I0 9IS QIOULIDAIT
o JoU310 Je puejuLe) owlid ou SI 919y SIS og

S[I0S pue A30[095)

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-74



Summary

«K1oyeS pUR Yi[EOH UBWNY,, Ul PISSOIPPE OI€ SUOISSTWD
Ire TeorSojoipel yym pojeroosse spoedw]  ‘gO0¢ ONS Ie
SUOISSIWQ Tk [2J1S0[OIPE] [BWIUIW 9q P[NOM dIOY [, "S}WI]
SUOISSIWIO UO Paseq SOLNO ()]9°C oq 0} POJBUWINSD dIom
0J1G QIOWLIOAIT O} & WNILI) JO SUOISSIWD IIE [20150]01pey

"SUOISSTWS HHD) BIUIOJI[R)) JO
11§ 9y Jo Juddrad ¢(( Jussardar pynom uonoy pasodoig
o} UMM PIJBIDOSSE SUOISSIWD DHHD SIY]  OANRUIY
uonoy-oN 9y} 03 poredwoo Ajenuue suo} OJLjow
6€7°S Aorewrxoidde Aq osearour pynom SuoISSIId HHOH

‘uonejola Aienb
Jre pajoslord 10 3unsixo ue 0) A[enueisqns InqLIUOd
Io plepueis Ajijenb are Aue ojejoia () 10 ‘uerd Ayenb e
drqeordde a3 Jo uonejuoWOdWI 30N1SQO JO YIIM JOI[FUOD
(¢) ‘suonenuoouod juemjod [enueisqns 03 s103dodax
2ANISUds 9sodxa (7) ‘yuowureje-uou sI uorsar josfoxd oyy
yorym 10J jueinjjod eLIdILIO Aue JO (SPIOYSAIY) StuiuiuL ap
oy uey) 19382l ©9'1) OSBAIOUL 10U J[QRIOPISUOD B UI J NSOl
(1) 10U pmom suoIssIwd [euonerddo pue uOROINNSUOD)
‘suonerodo Suraow-yped I10yj0 pue ‘Surpersd ‘Surres)od
Sunmp pajerouad oq pinom jsnp oAanidng SIS Pog

. K1oyeS pUE Yi[EoH UBWNE,, UI PISSAIppe
oI SUOISSIW® JIe  [BOISO[OIpBI  [JIM  PIIBIOOSSE
sjoedw]  00¢ 9IS B SUOISSIWO e [edo1F0[oIper
[ewiuil  9q PhOM  QIdY], "SHWI]  SUOISSIWQ
uo paseq SOLIND (O OQ O} POJEWIISO JIOM IS
QIOULIOATT 9} J& WNNLI) JO SUOISSIW JIe [ed130[01pey

‘SUOISSIWD HHD) BIUIOJI[E)) JO
91e)S o Jo Jueo1dd ¢()( JuasaIdar pnom dANeUINY
UOTIOY-ON O} }IM PIJBIDOSSE SUOISSIWD DO YT,
*SJOA9] 10T 03 potedwod AJjenuue suo) LW /€7°S
Aojewnrxordde £q osearour pnom SuOISSIWO HHD

‘paepuels Ajpenb are jusrquie
UB JO 90UBPIIIXd U 0) AJNQLIUOD "UONR[OIA Ajifenb
Ire pojoafoid 10 Sunsixa ue 03 A[fenuelsqns ANqLIUOD
10 prepuels Aenb are Lue jejo1a (§) 1o ‘uefd Aienb
Ire o[qeoridde oy jo uoneyuowd(duwir jonpsqo JIo
M O1Juod () ‘suonenuasuod juenjjod fenueisqns
0} s10)dooar oamisuds  osodxo  (7) yuowurene
-uou s uordor 300foxd oy yorym 1o juenjod
BLIONIO AUe JO (SPIOYSQIY} Stwiuiui ap Yy UEY)
I0JeOI3 '9°T) 9SBAIOUI JOU 9[(RIIPISUOD © UI J[NSAI (])
:Jou p[nom SuoIssiwd [euonjerddo pue uonoNNSuO))
‘suonerodo FurAow-yiIed Ioy30 pue ‘Jurpess ‘Fured[o
Funnp pajeroudd oq p[nom snp dARISN,] SIS pog

NS "SALMd 7'67 [ A[orewnrxordde are 911G QIOUWLIOAI]
oY} Je WNNIL) JO SUOISSIWS Jie [BJISo[oIpey

"800 d9uls
juoo1ad z¢ Aq suorssiud (DHD) Se3 osnoyuddln)

7 pue | odoog paonpar sey S QIOWLIDAIT
QUL ‘judjeAmmba opIxoIp uoqied JO Suo} OLAW
TE€ Ly Aerewnrxordde paprwd INTT ‘6107 Ul

‘sjuowaanbar 1oy 11y
UBo[D UM JOUBULIOJUOD UI [[1)S QB SUOISSIWD [ENjoR
o) pue suoIssIwd Ire pajoafoid STAMS 9Yp “910J010Y)
‘Krenb are 1o sproysanyy Ayrurojuod drqedrdde ayy
MO[0q [[oM dJB SOJBWIIISO SUOISSIW "9} QIOULIAIT
oYy uey) 0§ AUS I8 1PMO] yonur are sjueinjjod Iy

‘spunodwod
Josmoard  Jo  IOA/SUO) [ e
SOPIXO INJ[NS JO JBOA/SUOY /°() o
Iopew ojenoned Jo JBOA/SUO} Q' e
SOPIXO UDSOI)IU JO 1BOA/SUO) /'] e
OpIXOUOW UOQIED JO JBOA/SUO} 6'9] e

orue31o

:A1orewnrxoidde usaq oAey SUOISSIWID
IIe QAT}OROIPBIUOU S, 9IS AIOWLIDAIT oy, ‘sjueinjjod
Jo 1eok/suol ¢ -L'8€  Aorewnrxoirdde  paprwo
Sey 9J1S QIOWLIOAIT Y} “(610Z-S10T) SIeaok dAly jsed
d) I0J eJBp UOISSIWD [BN)OR UO paseq :SAS (pog

AyfenQ 1y

“IeaA 10d suojes uor[iu )0z
Aq TN'TT e o3esn 101em 9[qerod 20npal pinom A[9ANIF
pue ‘s19jem / QUOZ 10 AY0IQH YJIoH JuIsn JO peaisul Iojem
3ur[00o 1m0} FUI[000 10} JYMT Y WOI IdeMI)Ssem
pajeany jo reok 1od suoed uorru gz Aperewrxordde

osn 03 IN'TT 9[qeus pinom (JYMT) ueld uonewredar
I0JeMIISBM  QIOWIOAIT JO A1)  Jo  uonejuowd[dur

FEEY
Ieaul] 99080 Pue SaIde G ()] [BI0) YOIyMm SWeans
[erowoydo pue JUSPIUWLIIUI IPN[OUT SIDJBAY "SAIOR
'8 [B10] SPUB[}OM [BUOSBIS PUR [RIUUSIDJ 'SAIOR 9°¢G
SI ISUIOD JSBIYINOS Y] Ul WIS JUSIULIIUL MO[[OH
[e1I0D A} YM PAjeroosse ure[dpoory ayl, ‘00€
9IS Jeou Jo Je sweans [eruudrod ou are ooy ], spuod
opew-uew pue [einjeu pue ‘sdoos ‘Jyouns [eUOSELOS
JO SISISU0D ()0€ NS Je Idjem ddepINg )0 IS

LLNL SWEIS

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-75



Summary

LLNL SWEIS

'$99IN0SAI [8J130]01q uo 3oeduwr o[qeroardde
OU QABY P[NOM PUEB SINIANOE JUSLIND [JIM JUIISISUOD
9q pmom suonerdd(  "seoInosar [esrdojorq joedwr o)
P9109dx2 9q jou pinom Anus YON MIN Y3 10 Aempeol
9L "e)qeY [BONLID PAJRUSISIP-SM AS( JO UOnEOIpOwW
10 ‘soads  pIsi-ojels  Jo A[eIopa)  Jo  AJfIqelA
"S’(] Y} JO SIdJeM JO SPUB[IOM ‘UIdOUO0D JO $a10ads jueld
‘uoneladoa aaneu uo joedun ojqerdaidde ou aaey pinom
uononnsuo)) ()0 AMS) SAUOB 9'H¢ pue (IS QIOULIIALT)
SOIOR G'7G 9Q P[NOM dDUBQINISIP PUR] 1dU YT, SIS FOg

'$90In0sa1 [eo130701q uo joeduwr ojqerdoidde ou
OABY P[NOM PUE SONIANIE JUSLIND (M JUISISUOD 2q
pInom suoneiad( “1eiqey [BI1ILI0 PARUSISIP-SM ASN
Jo uoneodyypowr 10 ‘sar0ads pojsi[-9jeIs 10 A[[RIdPI)
JO AIqeIA "S° ) Y} JO SIdJeMm IO SPUB[IOM ‘UISOUOD JO
saroads jued ‘uonelagoa aaneu uo oedwr ojqerddrdde
OU JABY P[NOM UOIINISUOD)  “(00E 9IS IB SaIde
1°0 JO 20UBQINISIP 19U PUR 9JIS AIOULIDAIT ) J© SAIdR
$'9 9Q PINOM ddUBQIMISIP pue[ U JYJ, SIS Pog

pUB ‘SJUSWIAJUBYUD JB}JIqRY ‘SIS UOI)BIO)SAI [BIIAS
urejulewW pue JOIUOW 0} SONUNUOd YSNN Soroads
OAISUAS pue Pajoojord 0) SHJOUdq UT  PIYNSAI
S1I0JJ [01U0D SAI0AdS DAISBAUI PUR ‘UO1)0d)01d UBIA®
quowdduRyUS Jejiqey ‘syue[d pue JJIp[Im  snie)s
[eroads uo sjoeduwir JuedIJIUSIS PIOAR O} d[qR UdQ
sey VSNN ‘sonianoe douerdwod pue Suriojiuow
ysnoIyy "Q0€ NS 18 [ pue NI SIOWIIAIT oY)
JO AIuIo1A 9y Ul Inddo 01 pajoadxad 10 umouy| sa10ads
OADISUSOS pue pojodjord ()] oIe AIOY SIS pog

$92.1n0SIY [BIIS0[01g]

‘seate pajejndod
9)ISJJ0 10} sy gp 9¢ | pasoduwi-}[as sII urejurew pnom
ANTT 9ANEBUIOY UONIY-ON U} J0J PISSNOSIP Se owes
oyl 9q pnom sjoedur astou Funsoy aArsojdxyg rewTurwa
9q pmom syoedwr osiou 93Ispo ‘AJqIoej SIY) JO SI[IW
[BIOADS UIYIIM ‘S[OOUOS OU JNQ ‘SOSSIUISNQ/SIIUIPISAT MJ
OJIE 019} 9SNEBOAq IOAOMOH ‘ATEpunoq 9IS UISYINoS Y} JO
199J 00S UIPIAM PIJBOO] 9q P[NOM SIBI[IORF N0 (00¢ NS

"Krepunoq 93Is & J0 3199 (00§ A[orewnxordde
UM pajonnsuod oq pinom s3dford mou oy jo xIg
‘Arepunoq 9315 QIOULIDAIT A3 JO 399F 008 A[erewnxordde
Jo QouelsIp & urym pajonnsuod spoford g1 oq prnom
vy souepunoq Ayodord 9)1S QIOULIOAIT QU wWOI)
199} ())S UBY} 9IOW SBOIE 0} PAULJUOD 9( P[NOM SONIAIIE
jsowr ‘sjoedwr osiou Arerodwd) dsned prnom SONIANOE
d¥dd pue uononnsuod YSnoyy IS QIOWIOAT]

"SeaJe [e1JUIPISAI £qJedu Ul

S[OAQ] 9SI0U 1] 03 FUI}Se) FULINP J0JIUOW 0} SNUNUOD
pinom TN ‘Seare [enuopisal Aqieau ur gp 9] Jo
] pasodwi-}[9s s} MO[9q UTBWIAT S[OAJ] ISIOU Jey)
2INSUD 0) SANIAIIOR SUNSI) J0JIUOW 0) SANUNUOD TNTT
‘osn pue| d[quiedwoour jJo seare 9je1oudd 03 y3nouo
anbaiy Jou YSnouo pnoj JoY}IAU 3q 03 ANUNRUOD P[NOM
saniAnoe 3unse) Yy pue ‘Arepunoq Kaadoid (o¢
9IS 9y} UIYIM pauleuod A[3o[dwod urewdl pinom
$oju0d INAD JDEP-0L Pue DEP-T9 ‘DdP-LS UL
‘suonerado juornd 0y paredwoo uaym pagueyoun
9q pinom (¢ 9IS e so[qe) ulny uodo uo pue JJD
o Je poyonpuod 3unsd) darsoldxyg  -syoedwr asiou
0}ISJJO OU 9q P[NOM 1Y) ‘AJI[10B] SIY) JO SOIW [BIOADS
unyym s103dooar 9s10U JOY)0 10 SOOUIPISAT OU AT. IO}
osNeodq ‘I9AOMOH  "ATepunoq 9)Is UIdYINOS oy} JO
199J 00§ UIYIM PaJRI0] 3G PINOM J TS YL 00€ MNS

‘Arepunoq
QNS QIOWRAIT dY) JO 399 (08 Alerewrxoirdde
Jo ooueysip B ulyym  pjonpsuod - syofoxd
OAIJ 9q pPINOM 1Y} DO O3 Surpnou] ‘saLrepunoq
Aodosd 011§ QJ0WIOAIT Oy WOy 399 (0§ uey
oI0W SBAIR 0) POUIJUOD 9q P[NOM SONIANIE [[€ JSOW]E
‘spoedwr  ostou  Arerodwd) osned prnom  SoNIAIOR
d»dd pue uononnsuod Ysnoy)y 9IS oIOWIOAT|

‘Krepunoq K11adoxd (¢ 9315 9y} JO 9pISINO sasn
puef 11 yum ojquiedwod Ajojo1dwod are s[oA9] punos
o3e1oA® [[BI0A0 U, S9[qe} Sulny uado uo pue 1)
oy Je Sunsay oAIso[dxo sponpuod YSNN 00€ IS

‘Krepunoq K11adoad oy 3e ojqipneur Appueurwopad
dIe 9IS QIOWIOAIT oy} Je suoperddo pue
SANI[I0B] [BLISNPUI WO} $IIINOS ISION "SUONI[OWP
pue SuLe [[BWS JO 3SN Y} SB [[9M SB ‘SO[OIYIA
‘sourgoewr  pue  ‘quowdmba  ‘soniioey  [eLnsnpul
SNOLIBA OPN[OUI S0INOS  "J[BOS IOTIB[ JBUMOUWIOS
e uo y3noyye ‘Supjes  [RIOIOWIIOD,/[ELSNPUI
Aue 0] UOWWOd A IS  JJOWIIAIT
9y} Je 9SIOU JO S9OINOS JuNSIXH OJIS OIOWIOAT|

ISION

‘wnruein pajajdop jo sennuenb [[ews syrwe (O¢

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-76



Summa

LLNL SWEIS

'$90In0saI [exnod joedwi 0} [enuajod I9YSIY B 9ABY Pnom
yorgm 909J ()G se doap se oq prnos (g surp[ing jo ynos
1O [Iou [[IY Y} JO UONBABOXD ‘J(¥d Y} 104 :00¢ NS

sy
st K31[108) 913 JO uoisuedxa oy} FuULIND SILIDAOISIP IIUINJ
1oy Kpiqeqoid oy ‘snyy IN 93 JO uononnsuod Junmp
BOJE SIY) Ul PALINOI0 SALIDAOISIP [ISSOJ [RUISLIO AY) JO AuBW
se ‘uorsuedxa 1ose] 3y 10J JIN Y} JO PUD UISISIMIINOS Y]
01 uonippe pauueld oy} st ou JO "Sy3dop asoy) 03 SPUIXd
UONJBAROXD JI SILIDAOISIP yons 10J [enudjod 10y3Iy 2aey
pnom ‘s3uip[ing 9913j0 JLIOUOS owos pue ‘Juowode[doy
Anoe oddng  Aiqede) gy ‘uorsuedxy 1ose]
JIN 9U3 SIpn[oul YoIgm ‘SILIdA0ISIP (1SS0 8661-L661
oy} Jo Ay1urdra oy ut pauue[d UonoNISU0)) 931§ IOWIOAT |

"OAIJRUIO) Y UOIOY-ON o Jopun
UBL[} 10J83I3 9q P[NOM SUIRWIAI [ISSOJ/S[ISSOJ JO SALIQAOISIP
J10J pooyI[ayI] Y} ‘uondy pasodold oy} JOpun UOHBABIXD
PoJRIOOSSE  PUB  UOIONIISUOD QIOWI UONW 2q p[nom
o101} osneddg 9[qISI[Q JOSUO] OU I PuB Paje3NIW UIq
Apeaife 2ARY 19)SISOY [RUONBN Y] 10J 9[qISI[d PAUIULIDIAP
QIoM JRY} 9SOY) pue ‘s}od[qo pue ‘saimonns ‘sSuIp[ing
OLIOISIY JUBOIJIUSIS AJIIUSPI 0} MOIAJI QAISUdYIdOd
® 2u03IopuN QABY SOJIS jOog  'SUIBWIAL [ISSOJ/S[ISSOJ
Ieqrurs joedwn o) [enuojod oy} oABY SuOnEABOXO AUB
‘s9)IS JOq Je PAISAOISIP UdOq JABY SUIBWIAI [ISSOJ JO/pUL
S[ISSOJ 9SNEOdq 'SOIINOSAI YONS AUB PIIJIIUIPI 10U JARY
018921 [BAIYJIR PUR P[] SNBIIQ MO[ 9 P[NOM SOIINOSAI
[eor3ojooeyore 3unoedwr jo Aypiqeqoid oyl SIS Ppog

*9[qI31[0 108U0] ou dIe
PUR paje3NIW Ud9q APBAI[R dARY JA)SIFY [RUONEN A}
10J 9[qISI[9 POUIILIAIOP 2IoM JRY) ASOY) PuB ‘s109[qo
pue ‘sarnjonys ‘sguIp[ing JLIOISIY JUBIJIUSIS AJUopI
0} MOTAJI JAISUOYRIdWOD & SUOSIOpUN dARY SIS YJOg
‘Surewal [1ssoj/s[Issoj Jepruis joeduwr 0y renusjod oy
JARY SUOIIBABOXD AUEB ‘S}IS U}0Q J8 PIIOAOISIP U09q
OARY SUIBWIAI [ISSOJ JO/PUE S[ISSOJ 9SNBOIY 'SOIINOSAI
yons Aue polJIJuOPI JOU JABY [OIBISAI [BAIYdIE pUE
PIRIJ 9SNBJ9Q MO] 9 P[NOM SIOINOSAI [BIIFO[0JRYOIE
Sunoedwt  jo - Ajiqeqord oy, SIS og

"MO[[OH [BLI0D) JO AJIUIDIA oY) UL )0E
9)IS UO punoj Ud3q 2ARY $}ISOdop [ISSOJ 91BIQAIIA
[BIOADS ‘IOADMOH ()0 9IS UO spuly [ed13o[ojuoofed
PIPI0O2I OU U2Q 2ABY 1A ], "Pado[orapun SI SAIOB
000°L s.2us oy} Jo 1udd1ad ¢g Ajorewnxoidde pue
9IS 9} J& POPIOIAI U IABY SIIINOSII INS ISNEBOIQ
00€ NS Je ISIXd sysodop [eo130j0orydIR JOBIUL
‘umouyun AJualIng jeyy A[oyI| s13] ‘S1oejIIe PI)e[os]
pue soJIs [eo130[00BYdIE OLI0ISIY pue ouo)siyald |¢
JO uonepI0dAI Y} Ul PAINSAI PUB (O S JO Seare
9[qISS9998 [[€ PILIOJUIAUL SIBA ()1, Ised o) 10A0 ()O€
9JIG JB U BMIPUN SAOAINS [€I130[0dRYIIY ()0 IS

“Aqisie
I0)SI30Y [eUONEN UIRIAT )  QIOWLIOAITT  dy)
JB SanIIoRy ON "IN dY} 10J UONBARIXD d]) JO syred
reroydriod oy ur PAISAOISIP 1M S[ISSOJ JRIGIIIIA
QUAOO0ISIA[J e[ INO  'PIIqQ pue [N} JUIPOI
‘ys1y Aouoq ‘sjowed ‘sasIoy ‘uosIq JoUnNXd ‘Yjowmenr
JO S[ISSO] pIjuoWISeI} OpN[OUl BAIE QU UM
S32INOSAI [ISSO 9IS AIOULIDAITT ) UO PIAYIIUIPI
Ud3q JABY SIQLI) UBOLIDWY JANEBN 0} 99UBIIJIUIIS
[eINNO  JO  SNOISIAI  JO  SOOINOSAI  [RININD
ON "9JIS QIOWIdAIT A} J& PIPI0daI A[snoiadxd usaq
OABY $9OINOSAI [BOISO[0BYDIR ON OIS OJOWLIOAT |

$321N0SIY [BIIF0[0)U0d[EJ PUE [BIN)[N))

"pajordwios sem STAMS TNTT SO0T Y dduls
00€ 9IS pue 9IS SIOWLIAAIT Y} e suonisoduwod

soroods  pue  ‘A30[000  ‘SUOIIPUOD OIS  [RISUST
ur sagueyo [enuelsqns Jo SUOIBdIPUL OU MOUS 10T
[y3noiy) sonIAnoe JuLIOUOW pue sAoAING saroads
OADISUSS pue pa3ddjod Jo uoroojoid oy} somsud pue
00€ 9IS J0 9JIS SIOWIAAIT dY} J& s[ewrtue pue sjue(d
QATJRU O} [RIOIJOUAQ JIB JBY} SOPISE 19S UONBAIOSUOD

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

5-77



Summary

‘suonendod oawoour-morf 10 Aurourwu 03 syoeduur
as1oApe pue Y3y Ajojeuontodoldsip ou 9q pnom o1y
‘Apuonbosuo) -pajoadxe a1e TNTT Ik sanianoe uonerodo
pue uononnsuod woi sjoedwl ISIGAPE pue YIIY ON

‘suone[ndod
QwI0dUI-MO] 10 Ajrour 0} syoeduwr 9s10Ape pue ysiy
A19reuontodoidsip ou oq pinom ey ‘Apuonbosuo)
‘poradxa  are INTT e soniapoe  uonerddo
pue uoronnsuod woly syedwr asioape pue Y3y oN

oaey suonerddo INTT  wedrxd g0l S 00€
9)1S puE 9JIS AIOULIDAIT 9} SUIPUNOLINS SINUNOD )
Jo a8ejuoorad uonendod owoour-moy ayJ, juedordd
9°6S Arorewnrxordde st gpg IS pue 9IS SIOULIDAI]
oy Sulpunouns sARUNOd Ay} Jo  dFejuddrad
uoneindod Ajzourwn ofeloAe oy SIS og

AdDSN [ejudWUOITAUY

‘TOY Y3 UL SOOIAISS
[00Y9S U0 19319 9[qISI[3oU € 9ABY P[NOM JUSW[[OIUI [00YDS
UI 9SBAIOUI [RWIUIW SIY] TOY Y} 10J JUSW[[OIUD [OOYIS
G€0Z-7€07 paroofoxd oy Jo juoorad - jussardar pnom
JUSWI[[OJUS [OOYOS UI ASBAIOUL Y], "UIP[IYD §06 99 P[NOm
10Y oy our Suneidiwu A[enuajod 9010pI0M [RUOIIPPE
U3 M PIIBIOOSSE UAIP[IYO FB-[00YdS JO Ioquinu yf,
"SOOTAIOS [BOIPAW IO ‘SIOIAIdS U0I1399)01d do170d ‘uoryooyord
Q11y 3091e jou pnom ¢¢0z Aq suonerado ‘uonemndod
10 oy uo sypedwr 1o [epuojod mo[ dy 03 an(g

9010 I0M [OY Aunoo-1nog 9y ut sqol 30a11pur
098 PojewWISd Ue Ul FUNNSAI ‘QOIOP[IOM OATIRUIONY
UONOY-ON Y} IOA0 SINIOM () #°] JO 9seaIoul ue Judsardar
pmom sIgy (00€ 9IS I8 SIONIOM 9()f PUB 9)IS QIOWLIOAI]
AU} JB SIIOM $HEQl) SIONIOM (GL‘Q] 0} dsearoul
0} pajosfoxd st INTT 18 Judwholdwd ‘Ggoz Ul payoear
are suonerodo 9jeys-Apeols oou() spoedwr [euonerddo
uey) Jomo] yonw pue Arerodwo)/[BWIUIL 9q PInom
UOIIONIISUOD UM  PIJRIdOSSE  sjordwil  OIWIOUOIIONN0S

‘1O AU} Ul SOJIAIOS
[00YOS U0 109)J0 9[qISI[3oU B dABY P[NOM JUSW][OIUD
[o0Oyos Ul 9sedloul [BWIUIW SIY] [OY 9Yr Joj
JUAWI[[OIUD [00YDS 7Z0Z-120T paroaload oy Jo jusorod
#'0 Juosoxdor prnom JUSWI[OIUD [OOYDS Ul ISBAIOUI
UL "ULIP[IYO T[0T 29 P[NOM JOY oY) Ojul FuneIsIw
A[renuajod 2210J3(10M [BUONIPPE Y} YIIM PIJBIOOSSE
UQIP[IY> 9FB-[00YIS JO JoqUINU QY] "SOJIAIOS
[eo1paul 10 ‘sa31A13s uonddjoid 2o170d ‘uonoajord oy
109)Je j0u pinom suonerado deis-Apedrs ‘uonendod
10Y oy uo spoedwr 1oj Tepudjod mol 2y 0 an(g

‘TOY Aunods-1oj ay3 ur sqol joaxrpur
L60°T PojeWNSd Ue Ul Sunnsal ‘9oIopiom 10T
O} JOAO SIONIOM [ ¢ JO osearoul ue juasaidor pinom
SIYL, "(00€ 9IS JB SIOIOM ()ZE PUB 9IS OIOULIDAIT
Y} JB SINIOM (Z0‘6) SIIOM (pE‘6 01 dsearoul
01 payoofoad st TNTT 1€ JuswAkordws ‘€z()z ur payoeal
a1e suone1ddo oje)s-Aped)s aou() syoedwr jeuonerodo
URY} JOMO] yonw pue Arerodwd)/[ewiiui 9q pnom
UonINISUOd YIM PIRIdOSSE spoedull J1I0U0990190g

SIB[[Op JO suoIy[Iu SIe[[Op JO suoI[[rou

L8le vrol EAob Wuwmm u:_?:_.mcww_ﬂw@ 1oLe 9le EME Mg_oW%m u:_wm__.w:vowwmm
SIBT[O] O suoIyru SIBIIO O suoIrur

8611 1'e9 meEMb %WMM _m:ou._ﬁwgw 0"90¢ 981 meEMu Hm@uﬂw _a:o_mwvzw
juowKojdud . juowAodwd

065 0Le 1021Ipul [EUOBIPPY o101 18 100IIpUT [EUONIPPY
01L 00L yudwA0]dud 19311 [EUOHIPPY 12C1 01¢ JudwAo]dud 10911p [EUONIPPY

suonerddQ | uopdnpsuo) JLIJIA[/A2.1N0SIY suonerddQ | uopdnnsuo) JLIJIA[/21N0SAY

"MO[oq
91qe) o ur pajuasald are sjoeduwll OTWIOUOII0100S KDY

"MO0[oq J[qe}
oy ur pojuasard are sjoedwll OTWOUOII0IO0S A3

‘TOY A1unos-1noj
oy ur juowkojdwo jo judorad (g Aporewnrxordde
10} spunodde INTT 18 juowko[dwo 93Isuo 3011
suosiod 008°9L6°T St (IOY) Qduonpjur jo uor3dal
oy} ur 9210F I0qe] 6107 YL -(uowkojdwso €101
PoIBWINS A} JO AOBINOJE I UIYIIM dq O} POWNSSe
oIk sIOIom 9SOy} ‘suomenion[y o} ang  INTI
J& SIOMIOM UONONIISUOD [BUOHIPPE OS[B 1B I
owIr) UQAIS AUe Je :9J0N)) "0 € IS I€ SI[IOM {77 pue
‘s1oyIom [eyuowo[ddns /4 ‘9JIS QIOWIOAIT dY) je
sookordwe g(z‘, Jo Sunsisuod INTT e sedkordwo

QW[ 606°L dIOM 1Y ‘6107 JO SY SIS [1og

SINSLIAIBIBY) JIUWIOUOIIONI0S

LLNL SWEIS

(S€07-€707) uondy pasodoag

(Z207-0707) P2ADNBUINY UONIY-ON _

(6107) ©re(q durpPseg

October 2022

Draft

S-78



Summary

LLNL SWEIS

SADT 4-01 X 6°C 21 qn{ 03 YSIY JUSPLIY

ST S10°0 1qnd 03 ST DT

‘war-uosiad /g :o1qnd [eI10USS 0 9SOP 90J-JUIPIOU]
$SADT TH0O°0 SMax0 1odsuery 01 Y1y IDT

(1eak 1od wal-uosiad 7' g9 :smard-jrodsueny 03 9soq
:syoeduwr

Suimorjoy ay) ur paynsar syudwdiys 9ysyyo [enuajod
€L8 [[e Suropojy ‘syoedwr [ej0) OU JO UOIDRIL [[BUWS
® J0J Junoode AJuo syuowdiys M TTIA/MTT Yl 2snedsdq
Ioy31y o[qeiou 9q jou prnom syoedur [enusjod ‘I0AOMOH
"OATJRUION Y UONOV-ON ) 03 paredwos uonoy pasodoiq
Y} IO} S[eLdjeW [BOIFO0[OIpeI JO syudwdIys [ej0} 10w
3q PINOd 21y ‘@A WM pareroosse MTTIN/MTT JO
sjuowdIys oUNNOIUOU PISBIIOUL JO JNSAI B SY SIS [jog

SIDT o-01 X 6°T :91[qNd 01 STY JUIPIOOY

'SIDT €10°0 :o1qnd 03 3T ADT

‘war-uosiod 9 [z :o1qnd [BISUSS 0) ISOP 9LJ-JUIPIOU]
‘SIDT LE00 :$ma10 J10dsuen 03 Sy DT

‘reak 1od wai-uosiod 919 :smard-jodsuen 03 asoq

:syoedwir 3urmorjoy
oy ur paynsar syudwdiys  dyspyo  [enudjod  GH9
[[e SUIPPOIN *(00E NS SIpn[oUl yorym) ans INTT
9} WOIJ PUk 0} STRLIdJEW [BIIS0[OIPLI JOYI0 PUB ‘ANS
‘9)sem [eordojorpel Jodsuen Apren3ar pnom INTT
‘suonjerado SuLn( "SAIIIAIJOB UOIONISUOD Jo jroddns
ul powrioj1ad 9q 03 pajoadxe are sjuowdiys/s[eLIojew
J)sem snopiezey JIo [edoI3o[oIpel ON  :S9IIS pog

0¥Z 0y 08 moqe :syudwdiys o)sem snopiezeq
‘Arenuue ¢/ :syuowdrys s,0a1s0[dxq

‘sadojost

SNOQUEB[[QISIW PUB SAJINOS Poeds Jjo syudwdiys
0Lt Inoqe pue ‘wnniy jo syuowdiys ¢ Jnoqe ‘wnruein
payoLud A3y jo sonnuenb [rews jo syudwdys 4§
moqe ‘(wnruein pue wnruonid Ajurewnd) [euojew
Jegponu  [eroads jo syjuowdiys 1 Ajejewnrxoxdde
oM 21y ‘6107 Ul ‘Ajenuue  syuawdiys
009 noge :sjuowdiys [eLIOJR]N  [BOISO[OIpERY
‘A[renuue -7 :STuowdIys (9L

“K[renuue (0G-0f SHRWATYS W TTA/MTT

:STeLIoJEUI [BOISO[OIpE.I pUE snopiezey

Suimoroy oy suodsuen INTT  SONS  pog

uoneyiodsuea ], [BLI9)EIAl SNOPJICZEH PUE [EIIS0[0IpeY

"00UBIUD
JJeD) JSOA\ U} JB PEOY 0OSBA UO S3UTUIOW JY) Ul SAB[Op
pue sdnyoeq d1jJes} Ul U0NINPAI B 9q P[NOM JO9JJO 19U ],
"9)IS QIOULIOAIT U} JO AJIUIOIA U} Ul PEOY SSed UO0SIoNed
uo ownoA JJV OU} OSBAIOUl pUB ‘pPeOY O[[IAUAIN)
pue peoy O0JSEA UO sownoA [V oY} 9onpal pjnom
Anua aus syl "szoz Aereunxoxdde ur [euonerodo oq
0 P9300dxa ST 9JIS QIOUWLIOAIT Y} 0} ANuy YHON MON YL,

“IN'TTJO AJIUIOTA OY) UL SPLOI U0 SO'T 9y} J09JJ 10U p[nom
oijen ur osearour oyJ, ‘(Judorad 7' — 91 Aq osearour
PINOM 9JIS QIOWLISAIT Y} JO AJIUIOIA O} UI SPBOI O1J109ds
uo oujen :jou) judorad ¢z Apoyewrxordde jo o3eroae
ue Aq 9sea1oul pjnom d1jjer) [eo0] (sIsA[eue uoneuodsuen
oy 1oJ uondwnsse Jurpunoq e SI YoIyMm) IS QIOULIDAIT
oy} 0] AJNUILIOD 0} IIM SIIOM (4] [[B J] "90I0}Iom
QATJRUIQ) Y UONOY-ON AU} JOAO SIANIOM ()[°] Aq 9sBIIOUI
0} pajoafoad st TNTT 16 Juowkojdwo ‘G0z A9 SIS pog

INTT
Jo Kjurora ay) ur speol uo SO AU} 109} J0u pynom
orjen ur asearour Ay, "(Jusdrad ¢ — 9'1 Aq osearour
pInom 9}IS QJOWLIDAIT 9} JO AJUIOIA OU) Ul SPeOI
oyyroads uo orgen :9jou) Juedrad 47 Ajeyewrxordde
Jo o3eroAe ue AqQ OSeoIOUl P[NOM OIjjeIl} [BJ0]
‘(s1sAjeue uonerodsuen oy 1oy uondwnsse Surpunoq
B SI UOIYM) 9JIS QIOWLIOAIT JY) 0} JJNWWO0d 0)
QIOM SIIOM[EH T [[B JI "SIONIOM 606°L JO duldseq
610C U2LIND Y} A0 [¢H°] Aq asearour o} poyodfoid
st INTT e juwdwkoldwd ‘¢zog A9 SANS og

“JUDIDIJOP
paIopIsuoo j0u SI YoM ‘g SOT pue D (SO
OOIAJOS-JO-[OAJ] UOMJOQ AIBA 9JIS OIJOWLIOAIT 9y}
JO AJIUIOIA QU} UI SUOIJOISIOJUI PUB SPEOI UO SpIBpUE)S
ol Jey} 9JBIIPUI 9JIS QIOWLIOAIT dY) JO AJNUIOIA
OU) UI SAIPTIS OIJJBI} JUIODY "OJOULIOAIT JO SHuI] K310
o urym payeoo] Ajurewtid are yorym Jo jsowr ‘peoy
SSeJ UOSIdNEJ PUB ‘ONUIAY ISBH ‘PROY I[[IAUIID)
‘peoy 09SBA [INOS ‘08S-] opNouUl 9IS QIOULIDAIT
oY) Jo ANUIDIA JY) Ul S)2a:s Jofewr pue SABMODI)
O °S199MS 10JO9[[0D PUB ‘S}OIS Jofewr ‘SABMOdI)
JO wdIsAs ® AQ papunoxns SI INT1 SIS Jpog

uoneliodsuel], pue dyje.],

‘suone[ndod
owooul-mo[ 10 Ajourwr 0) sjoedwl 9SIOAPE pue
Y3y Ajereuontodordsip ou ore o19y) pue ‘SIOIOM
9)ISUO pUB SJUSPISAI 9SO O} SIOQJJO I[BAY Uewny
Surpnjour ‘syoedwl [ewIUIW U }[NSAI 0) PINUNUOD

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-79



Summa

LLNL SWEIS

‘suonje1ddo JIN WOIJ 9SOP AUIYSAYS Ul JBIA/WAIW § JO
WNWIXEW SOPN[IU] "SUOTSSTWO ITE [BIITO[OIPLI WOIJ SISOP PO[[OPOIN B

‘suonerodo JIN woiy 9Sop durysANS ul JedA/WaIll {7 JO Wnixeu
SOPN[OU] “SUOISSIWA 11k [EOIS0[OIPEI WO} SOSOP PA[[OPOIA

‘suonerddo

JIN WOIJ 9SOP UIYSAYS UT JEOA/WIW § JO WINWTXEU

sapnjoutl oSy (10207 IN'TT) Hodoy [ejuowuoiAug
IS [enuUUY 0ZOT Y} Ul payIodal se sasop PI[[OPojN B

5000 (SIDT) ST IoM
[eo13o0[oIpey [enuuy [e10]

(wa-uosiad)
SIOYIOM [edT1S0[0TpRI
0] 9SOP [eNUUE JAI[[0D)

Sy'8

(SAD77) JISLL I3 I0M

OIXTY [eo130]01pel [BnUUR 9FRIdAY

(waapru)
IOMI0M [eO130[0IpEl
0] 9SOp [enuue dFeIAY

969

9S0p 9[qeINSELAW
€Tl FUIAIO0AI SIOYI0M
[eo130[01per JO JqUuINN

SIMIOA\

01-01x0°1 o-0Ix¥'C ASUADTIHIN

B 00t (woar[iur) 9sop [N PO

s-01x0°C »0Ix9'1 54071 uonendog

(wai-uosiad) uonendod

L0IxL'€ 97°0 J[IUI-(g 0} ASOP A0

90°0 (CERRIR BN E TN 900 [CERRIRTNEIITY
[ed130[01pey [ENUUY [B10], [ed130[01pey [ENUUY [B10],
(woi-uosiod) (woi-uosiod)
L7901 SIOIOM [BIISO[OIPEI S€01 SIOIOM [BIISO[OIpEI
0} 9SOP [eNUUE JAT}I[0)) 0} 9SOP [eNUUE JAT}I[0))
) (54D77) JISLL 193 I0M } (54D77) JISLL 193 I0M
rO1x01 [eo13ojorper [enuue 93BIOAY FOIXI'L [eo13ojorpes [enuue 93BIOAY
(wouryrur) (wouryrur)
SELT IOXI0M Teo130[0IpeT 081 IOXI0M Ted130[0IpeT
01 9S0P [enuue dFeIAY 01 9S0P [enuuE IFeIAY
9s0p o[qeInseaw 9s0p 9[qeInseaw
S19 SUIAIAI SIOYI0M SLS SUIAIIAI SIOYIOM
[ed130]01pRI JO JOqUINN. [ed130]01pRI JO JOqUINN.
SINI0AN SINI0AN
0-01x0°1 o-01x8'C ASHADTIHIN 0-01x0°1 o-01x¥'C ASHADTIHIN
OIXL'] elTY (wodi[Iwr) asop A NSO OIXL'] e[0Y (wodi[Iwr) asop A NSO
g-01x0°€ OIxEP 54071 uone[ndog g-01x0'€ +01x 9°¢ 1071 uone[ndog
. . (wai-uosiad) uonendod . . (wai-uosad) uonendod
s01x0° 'L SIW-()G 0} 9SOP DATOJ[0D) s01x0° 050 SIW-()G 0} 9SOP DATIOI[0D)
Aliqnd Aliqnd

00€ MNS IS SIOULIDAIT Nsny/Rso/103daday 00€ MNS IS SIOULIDAIT Nsny/Rso/103daday

dMqnd

:sjoeduy [eOISO[0IPERY

:syoeduwy [eOISO[0OIPEY

00€ MS 9)IS JIOULIDAI] YsRy/As0(q/103daday

:spoeduw] [eo130jo1pey

]1°0 189K 10d senIele] [euonednddo Jo JOqUINN
$'C6 Teok 1od Ssauj[T/AINIUT 0} onp SAEP }S0']
‘SIS yrod

G1°0 :JedA Tod sanijejey [euonedndd0 JO JOqUInN
G'[[ Tedk 1od SSoU[[T/AIN[UT 0 onp SAEP JS0']
‘SIS od

€1°0 :Teak 10d saniferey [euonednodo Jo IOqUUINN
69 :1eak 19d ssouf[/Amfur 0y onp sAep 30

SIS [og

£)9)JeS pue Y)[edH urwIng

006°8 :(1BaK/su0} dL3oU) SNOPIBZBYUON

012°C :(Feak/su0y oL3owW) snoprezeyq

9°SLI1-8°T11 :(Jeak/s1010W D1QNO) 2ISEM (YL PIXIW/NYL
86T'¢ :(Jrak/s1o10w 21qn0) M TTIN

000°g :(IBak/s1030w 21qNO) M1

:915BM

Jo sonnuenb enuue pojosford Surmoq[oj oy ojeIouss
pmom (@2 pue uononnsuod Juipnjour) suonerad(

05S°8-056°¢€ :(1ea4/su0) OL13OW) SNOPIBZBYUON

0127°C :(Feak/su0) oLIowW) snoprezey

8711 :(1894/1910W 01qND) ISeM MY POXIW/ Y.L
€18 :(Feak/s1ojow 01qn0) M TTIN

058°8 — 058"t :(1eaA/s10)0W 21qNd) MTT

:915EM JO sonnuenb

[enuue pajooford Summoroy oy djeroudd pnom
(azaa pue uononpsuod Jurpnpour) suonerad

09¢€°G :(1B34/SU0] OL1)OW) SNOPIBZBYUON

012°2-69¢ :(1eak/suo) oLour) snopiezeyq

8'C11-8 :(1e0k 1010w 2IqNO) )SEM YL POXIW/NYL
€18-90¢ :(1e0k/s1900U 01qNO) MTTIA

095 1-7T0° 1 :(1eak/s1010W 21qNO) ATT

:(suonoofoid o1e sroquunu 1oy31Y) 9)seM

Jo sonnuenb [enuue Surmorjoy oY) 9eIouds (qAA
pue uononnsuod urpnpour) suonerdd SIS Pog

JUIUWIZRUEIA] S[ELII)BIA] PUE JUIUIISBURIA] 9)SEAN

(01-€°S 9[qe L 225) sjuowaIINbal [[e 300w
0} ojenbope oq pinom adrmonnsequr Junsixyg SIS Pog

(01-€°S 9[qe L 225) syuowaIInbar [[e 100w 0)
ojenbope oq p[nom armonnselyur Sunsixyg SIS Pog

‘Kyoedes o[qe[ieae pue
Ky1oedes [810) JO UOISSNOSIP B 10J ()]-€'S 9[qeL 995

dampInaseyuy

"8€0°0 SIUOPIOdY WOIJ SANI[eIe,] JljJel] JO JoquunN

"'GZ0’0 :SHIUOPIOJY WO SANI[eIe,] Oljjel] JO JoquinN

‘A[renuue

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-80



Summary

"OATJBUIS)Y UOT}OY-ON 9} J0F pajuasard
Se S)NSaI Y (J] SWES 91} 9ABY P[nom Uonoy pasodoid oy

‘sisK[eue Y] oY} 10} SUIIOUOD [BIUSWUOIAUD
01 QAIE[RI SJUdPIOOR  Juipunoq Yl  sjuosardar
SIS 29U} UI SUOP SISABUE JUIPIOJL Y[, "9[qesea[dl
Aporqnd jou s1 o pue SUIOUOO AJINOJS 0} PIje[al
uoneWLIOJUI AJUQ 9 [RIOLJQ sureiuod xipuadde jeyJ,
*(WSL10119} “98.10qES 8°9) S)o’ OAIIONISIP [BUOIIUIUL
Jo syoedwnr [enuojod oy sazA[eue jey) STAMS INTT
siy) 310ddns 03 xipuadde vy ue pasedord sey YSNN

(TT-€'S d[qe]. 995) dANBUINY
uonoy-oN Y 10y pojussaid se sjnsar y (] duwes
o) 9ABY P[NOM SUOTIIPUOD JUI[ASLq Y[ SATS POg

(VAD SPV 2AIn1sd(q [euonudjuf

"11-€°S 91qe L ur payuasaid are syoeduwr
Surpunoq [enudjod pue sjuoprode Surpunog SIS Pog

11-€°S 9[qe ], ur pajuasaid are sjoedwr Surpunoq
[enuojod pue syuoprooe Juipunog SIS pog

(TTeD
uonodg ‘O xrpuaddy 22s5) JIN oy ur A10judAur
wnnLy 9Y) Ul 9SeAIOUI UB 0} 9NP QUI[ISeq JUdLIND A}
uey) syoedwl 10yS1Y 9ARY P[NOM JUIPIOOE JBY) ‘UONIY
pasodoid oy pue JANRUIN[Y UONIY-ON JU} 30q
Topun *(185€) AIN Ay Ul oIl WoIsAS FuIssao0l]
wnpu], B SOA[OAUI s}oedWI JUOPIOJR UL QOUDIQJJIP
o|qeiou A[uo 9yl ‘sjudpIodR  JuIpuNOg-uou 0}
pre3ar YA\ (J1-€°S 9[qeL 99S) dANRUI)Y UONIY
-ON 9y} se owes oy) 9q prnom spedwr Jurpunoq
[enudjod pue sjuoprooe Juipunog SIS Ppog

SJUIPIY

LLNL SWEIS

"00€ 9MS 10 9JIS QIOULIDAIT dY) J& SONIANIE
dnueoo 10 Sunroyiuowr dy) jJo Aue Ae[op 10 93edrdwod
pnom uonoy pasodord oyl [YIM PIJBIOOSSE SONIAIIOR
oY) Jo oUON "STAMS SIY} UI SONIATJOE UONBIPOWAI dImny
oiy1oads Aue 3ursodoid jou st YSNN PU® VA4 9yl yim
Q0UBPIOOJE UL PIJONPUOD 9q P[NOM SUOIOB UOIBIPIWAI
amny Auy  pieog [onuo) Arend) IeA\ [BUOISY
KJ[[eA Tenud) pue Aeg oosiouel ues ay) pue (OSIA
MOU) SIIIAIRNS Ui JO judunteddq vdH eIuIojie) oy}
‘JO0d ‘VdASN Aq ol paIdjud sy ] om) oy ul payyroads
suorsiaodld  gym  sardwod  YSNN - ONUIjuod  prnom
00€ 9IS pue 9IS QIOUWLIOAIT Y} [30q B UOLJBUIER)UO0D
[0S pue IdjeMpPUNoI3 JOo UONRIPOWY SIS pog

‘00 91 10 9)IS SIOWIIAIT ) B SONIAT)OR
dnueapo 10 uniojiuow oy Jo Aue Ae[op o djeordwod
PINOM QANBUINNY UONIY-ON 93U} UM PIJRIOOSSE
SaniAnoe 9y} JO SUON "SIAMS SIy} ul SanIAnoe
uonerpawal ormny oyroads Aue Sursodoxd jou sI
VSNN PUE ‘SV{.] 959U} J}IM 90ULPIOIOE Ul PAIONpuod
9q p[nom suonde UOHEIPAWAI aImny Auy ‘spieog
[onuo) Ajuend) I9A\ [BUOISIY AQJ[[BA [BHUD)
10 Aeg 09s10UBI] UBS AU} pue ‘(DS MOU) SIJIAIIS
PedH jo juouniedoq vdd erwojied oy ‘god
‘VdASN Aq ojul paIdiud Sy 0Mm) 9y} ul payroads
suorsiaold s sardwos YSNN — -onunuod pnom
00€ 9IS Pue 9IS AIOULIDAIT ) Y30 & UOBUIILIUOD
[I0S pue Iojempunoid jo UONRIPIWY SIS Jog

‘spreoq
[onuo) Auend) JI9JeA\ [BUOISYY AJ[[BA [ENU)D)
1o Aeg ods1ouel,] ues oy} pue ‘(DS MO0U) SIIIAIRS
PedH jo juouniedo vdd eruioje) ayr ‘god
‘VdASN Aq ol paIojus sy.J,] omj) oy} ur payroads
suorstaold yym sordwod YSNN  “8uro3uo st (0¢
JJIS puUB 9JIS QIOWLIDAIT 9U} YJ0q e UONRUIWIEBIUOD
[I0S pue Idjempunois Jo uoneIpawdy SIS pog

UOIEIPIWAY PUB UONBUIWBIUO)) IS

(S€07-€707) uondy pasodoag

(Z207-0707) dADBWIR)[Y UOIIY-ON

(6107) ©re(q durpPseg

October 2022

Draft

S-81



Summary

LLNL SWEIS

"610C 991UBIS 19070 INTT ‘800 DOMUD ‘9107 GMD :890In0g
ADON §'6 (dIMT) UL UONEWROIY JOJeMAISEA\ QIOULIdATT oy} Jo Ajoede) 0
"uondy pasodoid oy} pue dANRUINNY UONIY-ON AU} 10) GE07 Jeak ur oSesn pajewnisd  q

Jonn Aq POIOAIOp [onf B
BJEP 9[qB[IRAR OU = (N

(182K
61 91 ead 61) 8°0 S0 LT1 €LT 9’1 00€ M
(1eok g (1894 10d suoye3 uoryiu)
8Lyl R4 yead ¢y) 7T Sl see'e 2 L9¥'E gcel SIOULISALT] 19JeM)SE M
1C 14! (reed 89'0) 6€°0 LEO 6SY €LY 14 00€ NS
(1894 g (1894 10d suoy[e3 uoryiu)
(414 98¢ yead 71°9) 16°¢ £€€°¢ v8L 150°1 L9T SIOULIDATT 19jeM dnsawoqg
J3ueyd Llqedrddy (1ea£ 12d suojed)
400058 a00€°SL Qlqeiou oN a3ueyd o[qejou ON V/IN 10N ¥10°201 SIS pog [20] WNajo19d
QuON QUON QUON QUON QuUON QUON QuUON 00€ NS
J3ueyd g (1e0k/swIoy) uoryIw)
16¥ 4 2[qeiou ON o3ueyo 9[qeIou ON &ty 76'8 ISy SIOULISALT] seD [eImeN
J3ueyd
S 4 2[qeiou ON d3ueyo a[qeiou ON aN aN 4 00€ NS
a3uerp B (MIN) peOT
6'18 SS9 dlqeiou ON o3ueyo 9[qeIou ON ¥'19 Scl 9'¢9 SIOULISALT] edd A[YIUON—K)OLNOd]H
J3ueyd
L've 9Cl d]qeiou ON o3ueyo 9|qeIou ON aN aN 41! 00€ NS
(1824 12d sinoy-yemo[ny
o3ueyo drqeorddy Jrqeorddy g uory[iu) uondwnsuod
GES SLY d[qeiou ON 93ueyo o[qej0u ON 10N 10N ¥ 0¥ QIOULIDAI] Iomod—A11o1109[g
uondy JANBWIY uondy ADRWINY fypeden fpede)
pasodoag uondIVy-oN pasodoag uondy s NS 92.IN0SNY
dlqe[leAy [ej0L
ssuoperRdQ ssuonerddQ {U0NINISU0) -ON :UONINIISU0)
sjuaw.IINbayy pajdafoag 6107 “QuIpdseg

SIANBWIIY dY) JO s3udwdIInbay damponaseajuy jo uospredwo) Arewuing

‘01-¢°S d1qBL

October 2022

Draft

S-82



Summary

LLNL SWEIS

‘SISA[eue (] 9y} J0J SUIOOUOD [BJUSWIUOIIAUD
0} 9AIJE[QI SJUOPIOoE Surpunoq oy syuasa1dor STFMS Y3 Ul SUOP SISA[EUR JUOPIOdE oY |,

SI0YIO ‘93ejoqes Pyl

$)OV 9AIINIISI( [BUOHU)U]

"9)IS QIJOWIOAIT U} J8 SUOIIPUOD [BII30[0I0JOU ASBI-)SIOM A} JOPUN USAD
quage [eor3ojo1q Surpunoq a3 Jo adeose woiy uonendod 01JJ0 oY} 01 JSLI A[QIPIID ON

SjuapIooY [eorSojorg

‘syoedwl JUSPIOOE 93ISIJO ON

SJUOPI00Y SAAIso[dxy YSIH (00¢€ 1S pue 93IS QIOWLIAI

"7-DVd MO0[9q 918 SUOIJEIUIIUOI 2IOUM ATepunoq 9IS o} puokoq siojoul
G€ JO Q0UB)SIP B LM ‘OLIBUSDS QI OPLIPAY WNIYII] € ST JUOPIOJE [BIIWAYD SuIpunoq
o) ‘Q0€ NS 10, '7-DVJ MO[oq oIk SUOTIEIIUAOUO0D ‘AIepunoq d)1s oY) puokoq ooue)sIp
SI0JOW ()7 J& OLIBUSDS JUOPIOOEL QULIO[YD oY) J0,] "SUI[0U] Y} Ik [9A] £-)V J SH MO[oq
ST [OTYM ‘JUOPIOOE QULIOTYD A1) 10J 1dooXa ‘S[OAd] Z-DVd 9AN0adsaI IIoy) Mo[oq [ord
oI SUOTIEIUOOUO0D [EOTWIAYD [N ‘9IS QIOULIOAIT oY) 10, :ASO[OIOSIN SABAIISTO))

"S[OAQ] [-DVd 2A10adSaI 1Y) MO[3q (OB 918 SUOTJBIUIIUOD [BITWAYD [
Y “00€ NS 104 [0S T-DV d 110y} MO[2q 1€ YIIYM JO [[E ‘PIOE JLIO[YI0IPAY/PLIO[Yd
uaS0IpAYy pue SULIO[YD YIM SJUIPIOOE J0F 3d0Xd S[9AS] [-DVd 2AN0AdSAI I3y} MO[dq
[OB3 2IE SUOHENUIIUOD [BITWAYD [N ‘DS SIOULISAIT oY) 10,] :AF0[0I0IIA] 9GCIoAY

SIUOPIOOY [BOTWAY))

€10°0 :AD7T uonemndog ‘waa-uosidd 7z :39soq uonendog

p-01x8°S :ADT IHIN ‘Wl L6°0 9500 TN
001X 01,.01x[> :Aouanbaig

oyenbyreq opIm-0JIg 9IS QIOWLISAIT

SIUIPIY YO

‘sjoedwl 031SJJ0 OU QABY PUE ¢-)H MO[dq oI SABI[I0e) ()€ IS

SHUIPIIIY [€IIS0[01PEY (0€ NS

L€°0 :ADT uonendog ‘wai-uosaad (19 :3soq uonendog

¢-01xS°T DT IHN "Wl [$0°0 9800 [AN
,-01x€°9 :Aouanbaig

yse1) Jeroay ¢zog :AS0[0I09)9JN 95eIoAY

9°7 : D1 uonendog ‘waa-uosadd ¢y :9soq uonendog

LTO0°0 :ADT TN ‘WdI G 1950 AN
,-01x€°9 :KAouanbaig

yse1) JeIdly ¢z79g :AS0[0I09)JA 9ATIBAIOSUO))

1edwy uonemdog

SUIpUNOG—SIUIPINIY [BIF0[0IPLY ANM[Ide] 9IS JIOWLIIAI]

€00°0 :ADT uonemndod ‘waI-uosiad ¢ :9soq uonemndog

+0TXT'S :ADT THIN ‘W §8°0 950 THIN
o-0Tx[ 01,.01x[> :Aouanbarg

a11,] pue doxQg
uel) [[-LDVINYL PIA STOV :A30]0100)0]A 93BIOAY

960°0 :4DT uonendod ‘wai-uosiod (9| :0so uonendod

10°0 :ADT IAIN ‘Wl LT :3s0d [AIN
001X 01,.01x[> :Aouanbaig

oI
Aypioe, 05e101S AISEA — £694 AS0[0109J0JA FAIIBAIISUO))

peduy [HIA

SuIpuNOg—sSs)juIPIIY [BII30[0IPEY AL, IS IOULIdAI]

yeduy enudjod

uondy pasodoag ayy

PUE JADRUII)[Y UONIV-ON ) 0} 3[qednjddy sjuaprooy

SIANBWIIY Y} 10j s)oeduw] $)OV IANINNSI( [BUOHUNU] PUE JUIPIIY [eRUNOJ °TI-€°S dIqBL

October 2022

Draft

S-83



Summary

LLNL SWEIS

a3esn INT1
oy Jo judo1ad ¢ 1-6'1 A(orewrxordde 01 junowre pnom uorONPaI oY} ‘Afjenuue Suoj[esd UoIIu ¢()S
-00t A[orewrxoxdde oq 03 pajoadxa st oFesn Iojem 9)eIS-Aped)s osneddq "A[[enuue suo[[es uol[[Iu 4/
A1orewurxoxdde jo wnwirxew e Aq 9sn 19jem O13SOWOP 2onpal pinom uonendod 19310m 9JISUO PIONPIY

QIonyseIuy

‘Sunjied pue UOHB[NOIID S[OIYIA }ISUO 9ONPAI OS[E P[NOM
uone[ndod Io3I0oM S}ISUO PAONPIY UONOY Poasodold Yl puk SANBUISIY UONOY-ON U} Yjoq Ioj
SO[OIYRA ()G | Aq 9SBOIOIP PINOM SISNIOM TTNTT JO I[nsal & se o1jen A[rep a5e1oae “INTT 0} 9INWIWOD
0} A[Tep Speol ol 9SN P[NoM SIONIOM ()6 L SOWNSSE YoIYM ‘QUI[oseq JUdLImo oy} 0} patedwo)) speos
'oIe JO (SOT) 991AI0S-JO-[0A9] oy uo sjoedwr oAnisod ur Jnsal pnom SUNNUWIOD JOSIOM PIONPOY

uonejodsuel],

‘uondo s1y) Jo uonejuowd[duil oy} INOYIIM IO LM SWES ) 9q P[NOM UOINISU0D wolf Ayijenb
Ire uo s)odjJH Tenuanbasuoour 9q pynom suoISSIWD ur Juedtad suo Jo uononpal e ‘uone[ola Ayenb e
pa30ofoad 1o Sunsixa ue 03 A[fenueisqns 2InqLIUOd 10 prepuels Ayenb e Aue oje[o1a jou op suonerddo
INTT 9sneoog  Juoordd ouo Ajojeunxordde jo wnuixew e Aq SUOISSIWUS 0NPAI PNOd YIIYM
‘Aep uoAIS Aue uo juoordd ()1 03 dn Aq paonpar oq PInod Jljjer) 9JISUO Jey} SOJBWIISY YSNN SWOISAS
SuruonIpuod Ire pue 3uneay dwoy Iy} JuIsn SIIoM Aq JOSIO 9q 03 Pa3oadxa 9q Pnom 9seaIddp
ST} JO OWIOS “IOAIMOF] 'SUOISSIUID ITE 9SBAIDOP P[NOM [SABI) PIONPAI PUE TUNINWITOD IOYIOM PIINPIY

Areng y

$90In0Sa1 SUIMO[[0F 9} Ul 93UBYD OU 9q P[NOM
2191} ‘uonoy pasodold Ay} PUB JAIRUIY UONOY-ON Y} J}0q J0J NSl € Sy "S)So) pue sjudwIodxo
Jo sjunowe pue sadA) owes oY) 0NPUOd pue SONI[Ioe] 9Je1ddo 0} oNUNUOD PNOM [duuosIod A10jeI0qR]
pue AI[Ioe] 9Sneddq UOIRIdUST 9)SeM Pue ‘UYi[edy ‘Ajojes ul o3ueyod jou Ou 9q P[nom JIdY], "oImnj
oy} ur JoJ pajepowodoe/painbar oq Aew jeyy sjuowainbar Surouesip ¢1-AIAOD Aq PaI9Iunod
9q p[nom 2deds 9013J0 Ul SISLAIOIP [enudjod DFueyd JOU PNOM SIOJJO PUBR SINI[IOB] JO IoqUINU
oY} ‘SANIANOB UOIONISU0D pue (129 21eId[2d9e d[dy pnod [puuosidd Jo uonepljosuod ysnoyy

SJUOPIOOE

pue ‘yiyesy uewiny ‘Q0nsn[ [eIUSWUOIIAU pue
SOTWIOUOI90I00S ‘SOOINOSAI [BIMND ‘SIIINOSAI
[eo130]01q ‘S90IN0SaI I9)eM ‘S[I0S puk A30]093
‘SO0INOSAI OIAYISAB puB [ensiA ‘Osn  pue]

syoeduiy [enudjog

92.1N0SY

JUIWUOIIAUT YIOA\ PLIGAH MIN Y3 Jo s)oedul] [BIUSWUOIIAUT

CI-E'S dlqeL

October 2022

Draft

S-84



LLNL SWEIS

Summary

S.4 REFERENCES

10 CFR Part 830

10 CFR Part 1021

10 CFR Part 1022

40 CFR 1502.14 [e]

40 CFR Part 1500-1508

42 U.S.C. §§ 4321-4347

48 CFR 35.017

50 U.S.C. § 2621

“Nuclear Safety Management.” Energy. U.S. Department of
Energy. Code of Federal Regulations.  Available online:
https://www.ecfr.gov/cgi-bin/text-
1dx?SID=53aeeb450d69ef2ea%e7ef24d01bc92d& me=true&node=p
t10.4.830&rgn=div5

“National Environmental Policy Act Implementing Procedures.”
Energy. U.S. Department of Energy. Code of Federal Regulations.
Available online: https://www.ecfr.gov/cgi-bin/text-
1dx?SID=7badeb153b53b77d8297172e1d76d083 &mc=true&node
=pt10.4.1021&rgn=div5

“Compliance with Floodplain and Wetland Environmental Review
Requirements.” Energy. U.S. Department of Energy. Code of
Federal Regulations. Available online: https:/www.ecfr.gov/cgi-
bin/text-

1dx?SID=16254389c07c98991085¢732029dae22 &mc=true&node
=pt10.4.1022&rgn=div5

“Alternatives Including the Proposed Action.” Protection of
Environment. Council on Environmental Quality, National
Environmental Policy Act Implementing Regulations. Code of
Federal Regulations. Available online:
https://www.ecfr.gov/current/title-40/chapter-V/subchapter-A/part-
1502/section-1502.14

“Purpose, Policy, and Mandate.” Protection of Environment.
Council on Environmental Quality. Code of Federal Regulations.
Available online: https://www.ecfr.gov/cgi-bin/text-
1dx?SID=7badeb153b53b77d8297172e1d76d083 &mc=true&node
=pt40.37.1500&rgn=divS5.

Congressional Declaration of Purpose. Available online:
https://uscode.house.gov/view.xhtml?path=/prelim@title42/chapte
r55&edition=prelim

“Research and Development Contracting — Federally Funded

Research and Development Centers.”  Federal Acquisition
Regulations System. Federal Acquisition Regulation. Code of
Federal Regulations. Available online:

https://www.govinfo.gov/content/pkg/CFR-2010-title4 8-
voll/pdf/CFR-2010-title48-voll-sec35-017.pdf

“Stockpile Stewardship Program.”

S-85

Draft October 2022



LLNL SWEIS

Summary

85 FR 43304

85 FR 47362

CRWQCB 2008

CWB 2016

DoD 2018

DoD 2020

DOE 1994

EO 11988

EO 11990

“Update to the Regulations Implementing the Procedural Provisions
of the National Environmental Policy Act.” Federal Register. July
16, 2020. Available online:
https://www.govinfo.gov/app/details/FR-2020-07-16/2020-15179

“Notice of Intent To Prepare a Site-Wide Environmental Impact
Statement for Continued Operation of the Lawrence Livermore
National Laboratory.” Federal Register. National Nuclear Security
Administration.  August 5,  2020. Available  online:
https://www.federalregister.gov/documents/2020/08/05/2020-
17054/notice-of-intent-to-prepare-a-site-wide-environmental-
impact-statement-for-continued-operation-of

California Regional Water Quality Control Board. “Waste
Discharge Requirements LLNL- Site 300, Sewage Evaporation and
Percolation Ponds, Septic Systems, Cooling Tower Discharges and
Other Low-Threat Discharges, Alameda and San Joaquin Counties.”
WDR R5-2008-0148. ID 1050. 2008. Available online:
https://www.waterboards.ca.gov/centralvalley/board _decisions/ado
pted_orders/alameda/r5-2008-0148.pdf

California Water Board. “Lawrence Livermore National
Laboratory-Site 300, Domestic Water Supply Permit Amendment
(No. 01-10-16PA-003).” LLNL-TR-677162. ID 1024. State Water
Resources Control Board, Division of Drinking Water. March 22,
2016.

U.S. Department of Defense. Nuclear Posture Review. Office of
the Secretary of Defense. February 2018. Available online:
https://media.defense.gov/2018/Feb/02/2001872886/-1/-1/1/2018-
NUCLEAR-POSTURE-REVIEW-FINAL-REPORT.PDF
(accessed May 2020).

U.S. Department of Defense. ‘“Nuclear Matters Handbook.”
Available at: https://www.acq.osd.mil/ncbdp/nm//NMHB2020rev/.

U.S. Department of Energy. “Benefits of Site-wide National
Environmental Policy Act (NEPA) Review.” Memorandum from
the Office of NEPA Oversight. December 15, 1994.

“Floodplain Management.” May 24, 1977; 42 FR 26951. Available
online: https://www.archives.gov/federal-
register/codification/executive-order/11988.html

“Protection of Wetlands.” May 24, 1977; 42 FR 26961. Available
online:
https://www.energy.gov/sites/prod/files/nepapub/nepa_documents/
RedDont/Req-EO11990wetlands.pdf

S-86

Draft October 2022



LLNL SWEIS

Summary

LLNL 2015a

LLNL 2016a

LLNL 2017a

LLNL 2017b

LLNL 2017¢

LLNL 2019

LLNL 2019a

LLNL 2019b

LLNL 2019d

LLNL 2019e

LLNL 2020a

Lawrence Livermore National Laboratory. Lawrence Livermore
National Laboratory FY2016 Ten Year Site Plan. LLNL-TR-
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Construction and Operation. 1D 1673. Livermore, CA. September
10, 2019.

Lawrence Livermore National Laboratory. Nuclear Deterrence:
Ensuring the safety, security, and effectiveness of the nuclear
stockpile. Livermore, CA. Available online at:
https://annual.llnl.gov/fy2019/nuclear-deterrence (accessed July
2020).

Lawrence Livermore National Laboratory. Deep Dive
Infrastructure Highlights. IM-967871. ID 1819. Livermore, CA.
2019.

Lawrence Livermore National Laboratory. Nondestructive
Evaluation Facility Construction and Operation. ID 1672.
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