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Summarized below are the critical challenges LANL faces and the actions LANL will take to expand pit
production while still delivering on all plutonium missions.

First, produce a WR pit in 2023.

Production of the first WR pit will use equipment and staff available today with processes that will be matured
within the next two to three years.

Challenge 1: Master the science and engineering required to meet the Lawrence Livermore National
Laboratory (LLNL) design agency (DA) specifications for pit production processes.

Path Forward: Build on the successful experience gained from manufacturing WR pits for the W88 at
TA-55 PF-4. LANL will mature the technology and manufacturing readiness levels required by the LLNL DA
for pit production by continuing to build pits, learning from each pit build to improve production processes.
LANL has decades of R&D on plutonium and materials science that can be applied to solving technical
challenges. LANL’s workforce has a combination of pit production experience and related technical
expertise, which provides confidence that LANL will deliver WR pits as required by NNSA.

Next, achieve TA-55 PF-4 availability and reliability.

Experience across the complex shows that nuclear facility outages are a significant risk not only to pit
production but to all plutonium missions. Outages have been a challenge for TA-55 PF-4, and LANL's approach
to reducing this risk is summarized in the paths forward for the next two challenges.

Challenge 2: Ensure TA-55 PF-4 is reliably available for all plutonium-related missions.

(b) (5)

TA-55 PF-4 is a Security Category |, Hazard Category 2 nuclear
facility with a high level of formality and rigor in the conduct of operations. Programmatic and facility work
in TA-55 PF-4 are currently performed (b) (5)

Challenge 3: Maintain and update TA-55 PF-4, a 40-year-old nuclear facility, to ensure continued
compliance with safety, security, and environmental requirements.

Path Forward: Continue facility recapitalization and eliminate deferred maintenance of the major safety
and process systems that enable safe and secure operations at TA-55. NNSA and LANL will partner to
prioritize and accelerate the infrastructure investments to increase facility availability. LANL is transitioning
the TA-55 PF-4 facility maintenance model to rely less on corrective maintenance by increasing the
scheduled preventative maintenance, (D) (5)
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Achieve an annual 30 ppy production rate by 2026.

To ramp up production to 30 ppy (b) (5) equipment must be installed and
staffing increased.

Challenge 4: Reconfigure TA-55 PF-4 for efficient pit production.

Path Forward: Complete the ongoing equipment installations and facility modifications to optimize the
pit production process flow and establish the capacity for a reliable 30 ppy production rate. LANL has
compiled a comprehensive prioritized list of the infrastructure investments required for the pit production
mission. These infrastructure investments will be completed through a variety of acquisition methods. The
work across all projects will be integrated into one master schedule. The infrastructure investments
identified in this integrated strategy will establish the capability at LANL to produce 30 ppy for the active
stockpile, which includes pits designed and maintained by both the LANL DA and the LLNL DA.

Challenge 5: Recruit, hire, train, and retain the workforce required for the pit production mission.

Path Forward: Execute a LANL staffing plan that addresses the workforce required for pit production,
including the site-wide workforce required for enabling functions. LANL is refining and implementing the
plan to recruit, hire, train, and retain the workforce necessary for the pit production mission. The additional
workforce requires new infrastructure for offices, parking, training, and production development, which is
planned primarily through line-item acquisitions.

Integrate and execute all plutonium missions efficiently and reliably.

To deliver on all plutonium missions and be responsive to emerging requirements, the business systems and
operational methodologies of the plutonium enterprise must be strengthened.

Challenge 6: Enhance, standardize, and implement program management tools.

Path Forward: Integrate all plutonium missions operating at TA-55 using standard project management
methods and the scheduling software Primavera P6. Define and document the DOE and NNSA
requirements for all plutonium missions at LANL through FY26. Develop and integrate resource-loaded
baseline schedules with float to be successful on all plutonium missions. Establish, implement, and manage
a change control process with appropriate thresholds for LANL, NNSA, and DOE review and approval.

Challenge 7: Reduce the time and frequency of the nuclear material inventories in TA-55 PF-4.

Path Forward: Implement process monitoring and increase the staff and equipment to perform

semiannual inventories. (B) (7)(E), (b) (7)(F)
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List of Acronyms
AC Analytical Chemistry
AFS Alternate Feedstock
B&R Budget and Reporting Code
CAT Il Security Category 3
CBI Capability Based Investments
CCP Central Characterization Program
CD Critical Decision
CD-0 Critical Decision O (Approve Mission Need)
CD-1 Critical Decision 1 (Approved Alternative Selection and Cost Range)
CD-2 Critical Decision 2 (Performance Baseline)
CD-3 Critical Decision 3 (Start Construction)
CD-4 Critical Decision 4 (Approve Start of Operations or Project Completion)
CER Complete Engineering Release
CMR Chemistry and Metallurgy Research (Building)
CMRR Chemistry and Metallurgy Research Replacement
CSED Criticality Safety Evaluation Document
D&D Decontamination and Decommissioning
DA Design Agency
DB Drop Box
DBT Design Basis Threat
DEV Development (phase in product realization process)
DOE Department of Energy
DOE NE DOE Office of Nuclear Energy
DOE SC DOE Office of Science
DOE SR DOE Savannah River
DPBPS Defense Programs Business Process System
DSA Documented Safety Analysis
EAC Estimate at Completion
ECF Entry Control Facility
EDRMS Electronic Document and Records Management System
EE Engineering Evaluation
EHT Equipment Hot Testing
EIL Equipment and Infrastructure List
EIS Environmental Impact Statement
ES&H Environment, Safety, and Health
FDR Final Design Review
FPU First Production Unit
FST Full-Scale Test
FTE Full-Time Equivalent
FYNSP Future Years Nuclear Security Program
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GB
HENC
HC-3
HRP
IAW
IPR
IPT
IRT
ISMS
KCNSC
LANL
LAP4
LDCC
LLNL
LLW
MAR
MC
MC&A
MFA
MIE
MMP
MR
MR&R
MT
NA-10
NA-20
NA-50
NA-70
NA-APM
NA-GC
NA-LA
NAP
NDA
NEPA
NMSSUP Ii
NNSA
NNSS
PA
PF-4
POC
PPI
PPIV

Glovebox

High-Efficiency Neutron Counter

Hazard Category 3

Human Reliability Program

In Accordance With

Interlaboratory Peer Review

Integrated Project Team or Integrated Product Team
Integrated Review Tool

Integrated Safety Management System

Kansas City National Security Campus

Los Alamos National Laboratory

Los Alamos Plutonium Pit Production Project
Laboratory Data Communication Center

Lawrence Livermore National Laboratory

Low-Level (radioactive) Waste

Material at Risk

Materials Characterization

Material Control and Accountability

Management Focus Area

Major Item of Equipment

Manufacturing Modernization Project

Management Reserve

Material Recycle and Recovery

Metric Ton

NNSA Office of Defense Programs

NNSA Office of Defense Nonproliferation

NNSA Office of Safety, Infrastructure, and Operations
NNSA Office of Defense Nuclear Security

NNSA Office of Acquisition and Project Management
NNSA Office of General Counsel

NNSA Los Alamos Field Office

NNSA Administrative Policy

Nondestructive Assay

National Environmental Policy Act

Nuclear Material Safeguards and Security Upgrade Project Phase 2
National Nuclear Security Administration

Nevada National Security Site

Production Agency

Plutonium Facility Building 4

Pipe Overpack Container

Process Prove-In (phase in product realization process)

Positive Personnel Identification and Verification
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ppy Pits per Year

PRP Product Realization Process

PRT Product Realization Team

QER Qualification Evaluation Release

QUAL Qualification (phase in product realization process)
R&D Research and Development

RANT Radioassay and Nondestructive Testing (Facility)
RC3 Re-Categorizing RLUOB to Hazard Category 3
RCT Radiological Control Technician

RFP Rocky Flats Plant

RLUOB Radiological Laboratory Utility Office Building
RLW Radiological Liquid Waste

RLWTF Radioactive Liquid Waste Treatment Facility
ROD Record of Decision

ROM Rough Order of Magnitude

S&S Safeguards and Security

SA Supplement Analysis

S&CL Standards and Calibration Laboratory

SNL Sandia National Laboratories

SNM Special Nuclear Material

SPEIS Supplemental Programmatic Environmental Impact Statement
SRS Savannah River Site

SWEIS Site-Wide Environmental Impact Statement

TA Technical Area

TEEX Texas A&M University Engineering Extension Service
TLW Transuranic Liquid Waste

TRP I TA-55 Reinvestment Project Phase IlI

TRU Transuranic

TTO Turnover to Operations

TTP Turnover to Production

TWF Transuranic Waste Facility

VA Vulnerability Assessment

WAC Waste Acceptance Criteria

WECF TA-55 West Entry Control Facility

WIPP Waste Isolation Pilot Plant

WR War Reserve

XB Introduction Box
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2. Plutonium Missions - Scope and Schedule

LANL is responsible for challenging, interdependent plutonium missions that must all be successful to support
diverse national objectives. This section discusses the drivers, milestones, scope, schedule, execution
flowsheet, and risks of the plutonium missions that use TA-55 PF-4. Figure 3 provides a summary schedule of
the plutonium missions and other critical activities that LANL will integrate and execute in TA-55 PF-4 through
2026. Program execution relies on LANL's plutonium enterprise, an interconnected system of resources,
capabilities, and infrastructure. Figure 4 shows how TA-55 PF-4 will evolve to support the scope for all
plutonium mission shown in Figure 3.

The NNSA requirement for LANL to deliver the first production unit (FPU) in 2023 and then ramp up to a steady-
state production of 30 ppy starting in 2026 is the driver for LANL’s need to rapidly increase staffing and to make
substantial infrastructure investments within the next 3-5 years.
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To reduce the possibility of delays to the EE schedule, LANL is leveraging the experience gained from the
production and certification at the Rocky Flats Plant and LANL to align the schedules for LANL PA process
development and LLNL DA certification testing. If delays are realized in the EE schedule, recovery strategies
may include the following:

Ramp to 30 ppy

As LANL executes the product realization activities shown in Figure 7, LANL must concurrently complete
equipment installations and infrastructure investments, hire and train an expanded workforce, and improve
production-related business processes. In particular, LANL will complete the turnover to production (TTP) and
WR qualification activities for the pit production equipment required to support a 30 ppy production rate
concurrently with the ramping up production from a single WR pit in 2023 to 20 pits in 2025.

These configurations
represent the equipment and layout required to reliably produce 30 ppy using a single shift for production. The
gloveboxes and equipment shown in green are required to produce the Pit FPU in 2023 and those in blue are
the additional equipment to increase the production rate to 30 ppy. The equipment in green will be used to
produce 20 pits in 2025. Meanwhile, the equipment in blue must be installed, approved for plutonium
operations, and qualified for WR.
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Subcritical Experiments (ECSE) project in the mid-2020s (the Ula.100/.104 Testbed). At that time, NA-10
requires the experimental cadence to increase to three per year; two will be fielded each year using the new
ECSE diagnostics, while a third will use other diagnostics to answer other stockpile stewardship questions.

Los Alamos and Livermore design these experiments, fabrication involves capabilities across the NNSA
Complex, and execution at the Ula Complex in Nevada is a partnership between LANL, LLNL, and NNSS.
Figure 11 shows a typical facility and process flow for a Los Alamos—led SCE. The plutonium subassembly
element is highlighted in blue along with DAF operations, which is supported by the TA-55 gas operations team.
This interconnectedness of SCE operations necessitates a detailed schedule that is closely tracked across
multiple sites, vendors, and suppliers. The SCE and Los Alamos Plutonium Operations programs are jointly
developing a formal framework for the initiation, definition, and production of subcritical experiment
plutonium articles.

The following tables and figures provide the scope, schedule, flowsheet, and risks associated with the SCE
program related to the plutonium enterprise at LANL. Red Sage is from new flat castings, Excalibur is from
modified existing components, Durandal uses modified existing parts and new part production, and Arondight
requires process development and new part production. The experimental nature of research and
development work necessitates a highly skilled, experienced workforce with ample time allotted for
manufacturing development. Figure 12 shows the schedule to fabricate at LANL and then to ship SCE
subassemblies from LANL to NNSS.
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Figure 27. Americium Oxide Production — flowsheet

2.7 3013 Surveillance and Monitoring

The 3013 Surveillance and Monitoring program at LANL provides the technical basis to safely store plutonium-
bearing materials across the DOE Complex and validates safe storage for up to 50 years. To accomplish this
objective, a shelf-life and field-support surveillance team supports the technical basis of safe storage conditions
for materials packaged in DOE-STD-3013 containers for up to 50 years. These efforts form the technical base
for the integrated surveillance of plutonium bearing materials packaged by SRS, Hanford Site, LANL, Rocky Flats
Environmental Technology Site, and LLNL. These activities are fundamental to the scope specifying minimal
safety requirements for the storage of these 3013 containers at LANL, LLNL, NNSS, Pantex, and SRS. Based on
the results, the TA-55 PF-4 documented safety analysis (DSA) includes a damage ratio of zero for the 3013
container, providing a notable material at risk (MAR) reduction for the facility.

The 3013 Surveillance and Monitoring program is used to assess the safe long-term storage of thousands of
3013 containers at the storage sites. It is used to obtain data to support critical decisions for the safety analysis
of the storage facilities and the transportation of these containers in Type B shipping packages.

The goals of the 3013 Surveillance and Monitoring program include the following:

e |dentify the probability of a container breach that would affect safety for the storage facilities around
the complex

e Provide critical data analysis and recommendations for the 3013 Design Authority and their annual
review for long term safe storage associated with 3013 containers
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3. Waste Management

Waste management includes the generation, storage, characterization, certification, and shipping of waste
streams from multiple LANL facilities to offsite entities, such as the Waste Isolation Pilot Plant (WIPP) in
Carlsbad, New Mexico, for final disposition. The plutonium missions at LANL generate several types of
regulated waste including

TRU Waste — Solid or liquid waste that contains alpha-emitting transuranic radionuclides possessing half-
lives greater than 20 years and in concentrations greater than 100 nCi/g.

Low-Level Waste (LLW) — Solid or liquid radioactive waste that does not fit into the categorical definitions
for intermediate-level waste, high-level waste, spent nuclear fuel, transuranic waste, or certain byproduct
materials known as 11e(2) wastes, such as uranium mill tailings. It is essentially a definition by exclusion;
LLW is a category of radioactive waste that does not fit into the other categories. Low-level waste has a
limit of 100 nCi/g of alpha-emitting transuranic isotopes with a half-life greater than 5 years; any more
than 100 nCi/g, and it must be classified as transuranic waste.

Mixed Low-Level Waste — Radiological waste that contains a Resource Conservation and Recovery Act
(RCRA)-listed or characteristic hazardous waste.

Non-Radiological Regulated Waste — Including RCRA, hazardous, or other regulated wastes.

This June 2020 release of the integrated strategy discusses TRU solid waste only, as it is the most urgent
concern. LANL has a backlog of TRU solid waste to be shipped to WIPP; this backlog will be addressed to ensure
that LANL's plutonium missions proceed without interruption. Future updates to this integrated strategy will
address the other types of waste created by plutonium programmatic activities.

The locations of the radiological waste management facilities are shown in Figure 30 and brief descriptions of
those facilities are listed in Table 31.
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3.1 Transuranic Waste

Sources of TRU waste consist primarily of contaminated items, material processing by-products with no
intended use, and waste processing by-products. Contaminated items include room maintenance trash such
as gloves, HEPA filters, rags, and items routinely used for cleaning and upkeep and programmatic trash
including graphite molds, tooling, dismantled process equipment, and gloveboxes. () (5); (B) (M)(E). (B) (7)(F)

The TRU solid waste management process begins with packaging discarded material into sealed containers and
updating the MC&A system to categorize the material as waste. The containers are typically standard 55-gallon
drums or pipe overpack containers (POCs); they are collectively referred to as drum equivalents (DEs). This
integrated strategy does not address the containers used to discard large TRU waste items, such as
decommissioned gloveboxes, nor does it address the waste associated with the Chemistry and Metallurgy
Research Building (CMR) de-inventory.

After a TRU waste container is generated, it is categorized based on composition, the concentration of
radioisotopes, and the presence of non-nuclear hazardous materials, which determine the waste management
requirements. Existing records for each container are analyzed and characterization documents are generated
in the next element of the flowsheet, shown in Figure 31. During this process, containers are placed into
protected, controlled-access storage areas. Prior to shipping, all testing and documentation is reviewed against
WIPP’s Waste Acceptance Criteria (WAC) and, if compliant, certified ensuring that the container’s contents and
its preparation do not pose a risk of a container breach. LANL is responsible for onsite transportation and
storage of the containers, while the Central Characterization Program (CCP) is responsible for performing
characterization and certification, as described in Table 32.

The TRU solid waste (discarded material) attributed to a program is the combination of waste associated with
maintenance of gloveboxes used by the program and waste created as a by-product of the program’s activities.
LANL created a model to predict the number of containers needed for the maintenance waste created annually
by program (fixed estimate) and a model to predict the number of containers needed for the waste associated
with programmatic activities (variable by year). The models’ output is shown in Table 33.

(b) (5)

Planned container generation, the first stage of the TRU waste management process, is shown in Figure 32 by
program. Containers remain onsite in storage until they are processed through the waste management
flowsheet and shipped to WIPP. Figure 33 shows the historical and expected balance of closed TRU waste
containers onsite (in green). The balance is increased monthly with newly generated containers (dark green)
and reduced by the number of containers shipped offsite to WIPP (blue). The figure will be refined as waste-
generation models and WIPP shipping schedules are updated.

There is a clear need to decrease the number of containers onsite. Table 35 provides LANL’s strategies to
decrease container generation and increase rates of shipping offsite.
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4. Plutonium Missions - Infrastructure Investments

NNSA is recapitalizing LANL facilities and equipment to modernize and expand an aging capability to produce
pits. This is required to produce 30 ppy by 2026. DOE and NNSA are also making substantial investments in the
plutonium enterprise at LANL to deliver on the other plutonium missions critical to the nation. Because some
of the new infrastructure will not be available when first required, LANL will repurpose existing infrastructure
at LANL and build/buy/lease facilities in nearby locations (discussed in Section 6).

LANL receives funding from many sources in DOE and NNSA to establish, upgrade, and maintain the LANL
plutonium enterprise. The funding supports projects to install, modify, or upgrade equipment; upgrade and
maintain facilities and associated utilities; and build new facilities. To facilitate success of the plutonium
missions, LANL has compiled all infrastructure investments required for the plutonium missions into a single,
integrated, prioritized list—the Equipment and Infrastructure List (EIL). Specifically, the EIL (provided in
Appendix D) captures the infrastructure investments, (B) (5)
required to produce 30 ppy while delivering on the other plutonium missions. Infrastructure investments in
the EIL are funded by the following programs:

e Los Alamos Plutonium Operations (starting in FY21)

—  Plutonium Sustainment (FY20)
— Material Recycle and Recovery (FY20)

e  Stockpile Sustainment for Pit Surveillance

e  Plutonium Disposition

e  Pu-238 Production Programs (DOE NE3 and NA-10)

e Americium Oxide Production

e  Chemistry and Metallurgy Research Replacement (CMRR)

e  Los Alamos Plutonium Pit Production Project (LAP4)

e TA-55 Reinvestment Project Ill (TRP IIl)

e Transuranic Liquid Waste (TLW) Facility

e Recapitalization

e Operations of Facilities

e Maintenance and Repair of Facilities

e Capability Based Investments (CBI) Program

e LANL Site Support
NNSA and LANL are defining the requirements, identifying the acquisition strategies, and planning the
execution details for each infrastructure project in the EIL. Many of the projects will be executed concurrently
using shared resources. Additional considerations for project execution include the following:

e Completion dates to produce 30 WR pits in 2026

e Completion dates to support the increase in staffing

o NEPA compliance, permitting, and other regulatory requirements

e Integration with ongoing facility operations and maintenance and with other plutonium-related
programs

e  Craft work will be performed in operational high-hazard nuclear facilities
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The infrastructure investments include equipment installations in TA-55 PF-4 and the Radiological Laboratory
Utility Office Building (RLUOB), construction of new facilities in and around TA-55, and modifications to existing
facilities and utilities along the Pajarito corridor. LANL document SDRD-103398-LAP4-00001, Enduring
Infrastructure Requirement Plan in Support of the Integrated Strategy for Plutonium Missions at Los Alamos
National Laboratory, describes the infrastructure investments to produce 30 ppy. There are three categories
of infrastructure investments—program funded projects; line-item projects; and minor construction projects
funded by Recapitalization, CBI, and LANL Site Support. Execution of infrastructure investment projects for
these three categories follows the processes shown in Figure 34.

Achieving TTO for new or upgraded equipment begins with preparation for operational startup, which includes
developing procedures and maintenance plans and implementing MC&A, radiation protection, criticality
safety, safety basis, and conduct of operations. Readiness to startup radiological operations is assessed through
a management self-assessment, contractor readiness assessment, or federal readiness assessment.

Figure 35 and Figure 36 show the program-defined TTO need dates (not planned execution dates) for the
process equipment and facility infrastructure captured in the EIL that are required to produce 30 ppy. The
process equipment is sorted by major process steps in the pit production flowsheet, and the infrastructure
investments are sorted by facility. Many pieces of equipment and infrastructure are required to be completed
by the same date. LANL prioritized the EIL to develop an integrated execution strategy.
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Figure 35. Pit production mission defined TTO need dates for process equipment. Planned execution dates are not
shown.

Figure 36. Pit production mission defined TTO need dates for facility investments. Planned execution dates are not
shown.

Page 58 | Integrated Strategy for Plutonium Missions at LANL
Unelassified Controlled-NuclearInf tion-/Official- Use-Onl



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group



Delilah.Perez
Cross-Out


Provided by the Los Alamos Study Group

Los Alamos National Laboratory | June 2020

Figure 42. L os Alamos Plutonium Operations — schedule of infrastructure investments for inspection, welding,
assembly, and other supporting operations

4.2 Pitand RTG Surveillance

The RTG Surveillance program will upgrade the gas sampling system. A summary of these projects is shown in
Table 37.
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Figure 46. Plutonium Disposition — schedule of infrastructure investments

4.5 Pu-238 Production Programs

The Pu-238 production programs provide funding and direction for the installation of process equipment and

gloveboxes [B)(7)(E), (B) (7)(F) that are required to produce heat sources for space and defense
programs. Equipment projects will address aging infrastructure and single points of failure, as well as improve
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Figure 51. Infrastructure investments along the Pajarito corridor

4.9.1 Chemistry and Metallurgy Research Replacement (CMRR) Project

The CMRR project establishes at TA-55 the infrastructure to consolidate and modernize AC and MC capabilities
to support all plutonium missions at LANL. There are four CMRR subprojects to upgrade RLUOB, TA-55 PF-4,
and infrastructure along the Pajarito corridor. Two CMRR subprojects have approved baselines (b) (5)

The other two CMRR subprojects are in planning: one will install equipment
and support the recategorization of RLUOB to a Hazard Category 3 (HC-3) nuclear facility, and the other will
install AC and MC capabilities in TA-55 PF-4.

The schedules for the four CMRR subprojects are shown in Figure 52. The infrastructure investments listed
under “Infrastructure” are planned to be executed in CMRR and will become part of the PEI2 subproject after
review and approval by NNSA.
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4.9.1.2 CMRR PF-4 Subprojects

The two CMRR PF-4 subprojects are PF-4 Equipment Installation Phase 1 (PEI1) and PF-4 Equipment Installation
Phase 2 (PEI2). The locations of the D&D and installation of equipment in TA-55 PF-4 and the schedule for these
projects are shown in Figure 54 through Figure 56.
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Figure 56. CMRR PF-4 subprojects — schedule
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The schedule for the_ installations for the LAP4 Pit Production Equipment Installation for 20 ppy
subproject is shown in Figure 62.

Figure 62. LAP4 Pit Production Equipment Installation for 20 ppy subproject — schedule
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Figure 63. LAP4 Aqueous Chloride Equipment Installation for 20 ppy subproject — schedule
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The schedule for the_ installations for the LAP4 Pit Production Equipment Installation for 30 ppy
subproject is shown in Figure 64.

Figure 64. LAP4 Pit Production Equipment Installation for 30 ppy subproject — schedule

4.9.2.3 LAP4 TA-55 Access Subproject

This LAP4 subproject will design and construct a new TA-55 West Entry Control Facility (WECF). The WECF will
be a permanent facility for the increased staff required to produce 30 ppy to efficiently enter and exit the TA-55
protected area. The WECF is proposed to be a multi-story facility with two wings, an entry control wing and an
administrative wing. The entry control wing includes secure and unsecure queuing areas, a locker area, a
waiting area, secure and unsecure break areas, a hardened guard booth, an Argus equipment room, at least
twelve PPIVs with metal detectors, stairs, and two elevators. The administrative wing includes an access control
suite, badge office, clearance processing office, investigator interview rooms, waiting area, deployed security
offices, bioassay collection point, two Human Reliability Program (HRP) testing areas, large conference room,
and breakroom.
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5.3 Indirect-Funded Staffing

Indirect-funded staff support multiple cost objectives across LANL. Indirect-funded functions include human
resources, information technology, business services, emergency management, procurement, legal counsel,
finance, and accounting. The growth in direct-funded staffing for the expanded LANL plutonium enterprise is
difficult to correlate with the associated growth in indirect-funded functions. Estimates of increased staffing
for indirect-funded functions are influenced by a variety of factors. For example, the number of direct-funded
staff determine the number of indirect-funded staff needed to provide HR, badging, and occupational medicine
services. Similarly, the number and locations of facilities affect the staffing needed to provide emergency
management services and maintain grounds and facilities, and hours of operation affect the staffing needed
to provide business and IT services.

The indirect-funded staffing levels shown in Figure 80 reflect a maximum bounding estimate based on current
overhead costs and burden rate structure. LANL has not determined if all of this affordable indirect-funded
staffing is required to support the plutonium missions. If less indirect staff are needed to fully support the
plutonium missions, the overhead rate structure and associated costs could be adjusted accordingly. LANL will
update the staffing analysis in FY21 to better understand which indirect-funded organizations and what job
categories should grow to support all plutonium missions. Once required increases in indirect-funded staffing
are better understood, LANL will adjust the burden rate structure if necessary.

Figure 80. Potential indirect-funded staffing

5.4 Strategy to Recruit, Train, and Retain Staff

LANL is recruiting to meet the required levels forecasted in the staffing plan. The recruiting strategy is to attract
qualified and skilled personnel through three approaches: (1) creating a pipeline of early-career hires for high-
demand areas; (2) identifying mid-career professionals with the specific skill sets needed for pit production;
and (3) targeting specific highly skilled late-career individuals. As the staffing requirements and high-demand
competency areas are further refined, the recruiting plan and strategy will be updated.

Most staff supporting plutonium missions require a DOE Q clearance, HRP certification, and one to two years
of on-the-job training to be qualified and proficient. Coupled with the new training and qualification programs
designed to reduce the time-to-train, LANL is prioritizing hires in critical skills job categories to ensure staff are
ready and available to support mission needs on time.

To execute the pit production mission, LANL must rapidly recruit and hire the staff to meet the substantial
staffing increase identified. While current hiring rates are at an all-time high (1,250 LANL staff hires in FY19),
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the pace of hiring will need to be even higher to support all plutonium missions. LANL is developing targeted
recruiting initiatives to address hiring for critical skills hires, understaffed job categories, and job categories
requiring 50+ hires over the next five years. Some of the specialized recruiting tools for these jobs categories
include on-the-spot offers, large-scale hiring fares with candidate referrals, and expansion of university and
college partnerships.

Worker training and qualification are fundamental to ensuring safe and secure nuclear facility operations. It is
imperative that all staff have the appropriate knowledge, skills, and abilities prior to performing assigned
duties. Worker training must consider not only the scope of work performed on programmatic equipment in
gloveboxes, but also facility and support-related operations, such as material control and accountability
(MC&A), safety basis, radiological control, criticality safety, waste management, etc. Facilities for training and
development are planned as part of the LAP4 line-item project. Figure 81 shows the progression of and average
time needed to complete training and qualification required for different occupations supporting plutonium
missions at TA-55 PF-4.

Retention of the workforce is critical to reduce costs associated with attrition and alleviate impacts to program
execution. (0) (4)

LANL recognizes the importance of first identifying the needs
and motivators for the diverse workforce and then implementing the associated policies and practices to
improve the employee retention. LANL is exploring monetary and non-monetary compensation and benefits
offerings to improve the retention of both early- and late-career LANL employees, as well as the unique
retention challenges associated with staff with critical skills.
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6. Interim Solutions for Execution

LANL is committed to executing this integrated strategy. However, the existing infrastructure around TA-55 is
insufficient for the current plutonium missions workforce, and the increased staffing needed for the expanded
pit production mission will exacerbate the existing infrastructure shortfalls.

Planned construction projects will address long-term infrastructure needs, but these projects will not be
completed in time to meet the increased demand. Interim measures to improve utilization of space around
TA-55 are underway, but they will not fully meet immediate infrastructure needs. Consequently, additional
interim measures that can be funded and implemented quickly (e.g., leasing, providing trailers or other
temporary buildings, and busing from nearby parking) are necessary.

This section presents the critical elements of the infrastructure that must be addressed through interim
measures.

Office and Parking Space around TA-55

Existing office space and parking around TA-55 are insufficient for the current workforce, and the increased
staffing for the expanded pit production mission will further widen the gaps between the amount of space
needed and the amount available. Office space utilization at TA-55 currently averages 74 square feet per
person, which is significantly below the DOE standard of 180 square feet per person. LANL has already
converted many conference rooms at TA-55 to shared office spaces, each with 10-15 workstations, and offices
designed for single occupancy are now used at double or triple occupancy.

LANL s also increasing the population density in office areas near TA-55 and relocating non—plutonium missions
staff to other locations at LANL. Plutonium missions staff that need to be located at or near TA-55 but not
necessarily within the protected area are currently located at TAs-35, -46, -48, and -50, which are adjacent to
TA-55. Approximately 145 staff at TAs-35, -46, -48, and -50 support non—plutonium missions and therefore do
not need to be located near TA-55. These staff are being relocated to other sites at LANL, which will provide
some decompression in office areas near TA-55. Even after these relocations are realized, 189 current
plutonium missions staff will still need office workspace at or near TA-55.

Figure 82 and Figure 83 show the gaps between the space required and that available for office workspaces
and parking, respectively. The gaps will remain problematic until the planned infrastructure investments are
completed.
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Figure 86. All plutonium programs — estimated costs at the program level for enduring programs and one-time infrastructure investments
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8. Conclusion

This integrated strategy was built on LANL’s knowledge and experience acquired through a long and substantial
history of working with plutonium in nuclear facilities and producing pits. In addition to this foundational base
of plutonium expertise, LANL performed a comprehensive site-wide assessment of the enabling functions and
capabilities critical to the reliable, safe, and secure production of 30 ppy starting in 2026. Prior to 2019 no study
or analysis at LANL has considered this breadth of facilities, workforce, and capabilities.

Five major challenges are addressed in this integrated strategy: (1) integration of the programs of record for
plutonium missions that operate at TA-55 PF-4; (2) management of the TRU waste generated by the plutonium
missions at LANL; (3) installation and construction of equipment, facilities, and utilities; (4) hiring and training
a large workforce; and (5) maturation of pit fabrication and inspection processes. These challenges have
complicated interdependencies that must be understood and managed to successfully deliver the WR Pit FPU
in 2023 followed producing 30 pits in 2026. This requires careful coordination by LANL, NNSA, and the NA-LA.

LANL will issue an annual revision to this integrated strategy in April to document progress and changes. The
next revision of this integrated strategy will
o Refine the analysis to identify the job categories, skills, and quantities of staffing associated with
— infrastructure investments,
— non-pit production programs, and
— indirect-funded functions;
e Update the acquisition strategies for the CMRR, LAP4, TLW, and TRP lll line-item projects.
e Include expanded sections on two functions that are critical to the Los Alamos plutonium enterprise
— physical security and
— facility operations and maintenance;
e Discuss the funding model for distributing the costs associated with shared scope to operate programs
in TA-55 PF-4;
e Review, update, and validate the models that assess the critical capabilities and systems for plutonium
missions; and

e  Further integrate the pit production mission with other plutonium-related programs to successfully
execute all programs of record.

LANL is committed to producing a minimum of 30 ppy (b) (5)

while delivering on its other plutonium missions. This document captures the high-level planning and
integration of activities and resources required to execute the plutonium missions at LANL. Timely routine
assessments of execution metrics will inform future revisions of this integrated strategy and ensure the
planning basis continues to be refined and is actionable.
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Figure A-2. High-level pit production process flowsheet. Solid and liquid TRU and low-level waste are generated
throughout the flowsheet.

A.1 Shipping/Receiving, Storage, and Support Operations

Shipping and receiving are the means by which nuclear materials enter and exit TA-55 PF-4. Material control
and accountability (MC&A), nondestructive assay (NDA), controlled storage, and physical security are all
required to ensure that the material is appropriately protected while awaiting processing or shipping.

Incoming pits or other special nuclear material (SNM) are delivered from off-site sources in approved shipping
containers. The containers are opened to obtain the material and confirmatory measurements prior to
processing. Product items (e.g., pits, test items, samples) to be shipped are packaged in an approved
configuration, and intra-site nuclear material transfers, including waste, are processed and packaged in an
approved configuration. All interfaces with the secure shipping infrastructure occur in this functional area.
Investments in the shipping and receiving operations in TA-55 PF-4 are nearly complete and accommodate the
new, heavier shipping containers.

To protect nuclear material during transportation, security organizations are integrated throughout the
shipping and receiving process. NDA in TA-55 PF-4 is critical to ensure that SNM is accounted for throughout
processing, including the disposition of waste when security processes validate that the waste materials can
have safeguards terminated. The expanded pit production mission requires that LANL have in place sufficient
NDA capacity to support the work.

LANL investments in the storage of Security Category | nuclear material provide a resilient storage capability.
These investments, which include reconfiguration of the TA-55 PF-4 vault and the ongoing efforts by the MR&R
program to de-inventory the vault, will provide the SNM storage capacity for pit production. Additionally,
installation of SNM staging gloveboxes within the pit production process line will increase storage capacity of
work in process and thereby improve manufacturing efficiency by reducing the frequency of material transfers
to and from the vault.

A.2 Analytical Chemistry and Materials Characterization (AC and MC)

Multiple processes in the pit production flowsheet generate material and samples that require analysis.
Analytical chemistry (AC) operations examine plutonium-bearing samples for process control and
troubleshooting information as well as the plutonium metal in the pit to ensure the DA-specified amount and
isotopic distribution of plutonium and other elements are within specified ranges. AC capabilities are being
transitioned to TA-55 PF-4 and RLUOB in preparation for the end of operations in the Chemistry and Metallurgy
Research (CMR) Building. Staff in CMR are preparing to qualify some of the AC processes through EEs specified
by the LLNL DA while concurrently developing the AC processes required for the new equipment and
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configurations in TA-55 PF-4 and RLUOB. RLUOB is being upgraded to a material-limited Hazard Category 3
(HC-3) nuclear facility.

Materials characterization (MC) operations analyze plutonium metal and pit-derived samples for physical
properties such as grain size, surface chemistry, and strength to validate results from key manufacturing steps,
including casting, welding, and assembly or to assist in process troubleshooting. To ensure product quality and
production stability, some newly fabricated pits are disassembled and examined using processes similar to
those used for pit surveillance. A major capability that must be integrated with other programs is the sample
extraction through pit disassembly, coring, and sample preparation. MC activities include characterizing
microstructure by optical metallography, electron microscopy, and x-ray diffraction and characterizing material
response to static and dynamic mechanical strain. As with AC, LANL is working to establish a robust suite of MC
capabilities in TA-55 PF-4 and RLUOB.

A.3 Plutonium Supply and Purification Operations

Pit production requires both a feed supply of plutonium metal and the capability to recover plutonium from
various material streams generated during production processes. Feed plutonium metal is available from metal
reserves from sites across the weapons complex or from pits from Pantex. The product generated by plutonium
supply operations is purified plutonium metal that is suitable for use in pit production or other programs.

A.3.1 Process Description Summary

Pyrochemical processing methods are central to supplying pure plutonium metal for pit production and other
programs. In general, the majority of feed is aged plutonium, from which Am-241 must be removed to reduce
the radiation dose to personnel. After removal of the Am-241, the plutonium metal is further purified through
electrorefining.

Pyrochemical operations generate salt residues and some impure metal. These byproducts are further
processed by aqueous chemical operations to recover additional plutonium. The aqueous chemical operations
involve dissolving the pyrochemical byproducts using nitric or hydrochloric acid and then using traditional
chemical separation methods to extract the plutonium as plutonium oxide. The recovered oxide is then
returned to pyrochemical operations, where the plutonium oxide is reduced to plutonium metal. Figure A-3
provides a summary flowsheet of plutonium supply and purification operations.

Figure A-3. Simplified plutonium supply and purification flowsheet. Solid and liquid TRU and low-level waste are
generated throughout the flowsheet.
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A.3.2 Key Considerations in Plutonium Supply

The plutonium supply operations are a focus of many areas of concern, highlighting the need to ensure viable
support functions. Key considerations are discussed briefly below.

Safety basis: Safety basis analyses must strike a balance between ensuring worker and public safety and
maximizing allowable operational flexibility. Plutonium in solution and molten-metal forms are key
contributors to facility material at risk (MAR), and thus warrants additional consideration in terms of safety
controls. For example, ensuring that gloveboxes for processing molten plutonium have seismically qualified
stands is an important component of safe operations, and containerization of plutonium in safety-class
containers should be utilized wherever possible.

Criticality safety: Programmatic success relies on the modification of criticality safety limits in the aqueous
operations areas to safely restore the capacities required for recovering material at the rates necessary to
support expanded pit production. Aqueous operations are the greatest area of concern for criticality safety, as
fissile solutions have markedly smaller critical masses than fissile material in solid form. Criticality safety
process assessments and the development of limits that support programmatic operations are key to
proceeding safely and efficiently.

Environment, safety, and health (ES&H): During the purification or recovery of plutonium, the material often
contains large amounts of americium or is in a form with little self-shielding (such as a solution), thereby
creating concerns for personnel radiation exposure. Increased radiation protection support, including
increased staffing levels of radiological control technicians (RCTs) in nuclear facilities, is necessary for achieving
mission success. Increasing RCT staffing levels and improving employee retention are urgent actions necessary
for the pit production mission to be successful.

Waste management: The aqueous chemical operations generate radioactive liquid and solid waste, with
aqueous recovery operations generating mostly liquid waste. Liquid waste is transferred to the Radioactive
Liquid Waste Treatment Facility (RLWTF) at TA-50. Solid waste is generated throughout the metal supply
processes and consist primarily of transuranic (TRU) and low-level waste. Typical solid TRU waste includes
glovebox gloves, process items, process residues, and old equipment. Low-level waste includes personal gloves
and other potentially contaminated items not in direct contact with SNM. The primary activities in solid waste
management are staging, characterizing, certifying, and shipping radioactive solid waste (both low-level and
TRU) to the appropriate disposal site.

Facility and process equipment maintenance: Plutonium supply and purification processes, especially those
related to aqueous recovery, use corrosive materials and can result in equipment and infrastructure
degradation, requiring periodic replacement or enhanced maintenance. Replacement of the aqueous
operations are planned.

Shipping, receiving, staging, storage: The majority of interfaces with facility infrastructure are related to
plutonium metal supply operations, including shipping, storage, and NDA. NDA is particularly important to
“close out” batches prior to periodic inventories. Measurements are required because of the changes in
material form during processing. LANL is taking action in concert with NNSA to increase the operational time
between inventory periods to achieve required programmatic capacity.

A.4 Manufacturing Operations

In general, pit manufacturing consists of foundry, machining, and welding and assembly followed by post-
assembly analysis. Production of particular pit types may involve all or only some of those processes, depending
on the individual design and fabrication requirements. Inspections are conducted throughout manufacturing
operations to ensure that components meet specifications. Thus, robust quality assurance and business
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systems (to collect and manage manufacturing and inspection data) are essential to provide evidence to NNSA
that the pit was produced according to DA specifications.

A.4.1 Process Description Summary

Plutonium metal purified using pyrochemical processes is used to manufacture new pits. The pure plutonium
metal is melted and cast in a two-step process. The first step is to alloy pure plutonium metal in an aliquot
casting. The aliquots are then cast into shells, which are heat-treated and inspected.

The first machining process, referred to as waist-banding, removes a ring from the cast shell. Samples for AC
and MC samples are taken from the ring. The AC samples are used to verify that the chemistry and isotopic
concentrations meet DA specifications, and the MC samples are used to verify the plutonium microstructure is
typical of that for material in the nuclear weapons stockpile. Next, the cast shells are transferred to the
machining area, where they are machined to the DA’s dimensional specifications. The shells are then
dimensionally inspected, radiographed to ensure material uniformity, measured for density, and cleaned.

The plutonium shells, nonnuclear components, and tubulation components are assembled and welded. Various
types of welding, pumpdown, gas filling, and bakeout operations are performed as part of the assembly and
joining processes. Inspections, such as gas sampling, dimensional verification, radiography, weighing, and leak
testing, are conducted to ensure that the components and final assemblies meet DA specifications. Upon
successful testing and collection of relevant process data, the newly produced pit can be accepted as a WR
component. A summary flowsheet of the pit-fabrication operations is provided in Figure A-4.
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Figure A-4. Simplified pit fabrication flowsheet. Solid and liquid TRU and low-level waste are generated throughout the flowsheet.
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A.4.2 Key Considerations in Pit-Manufacturing Operations

Areas of concern regarding pit manufacturing operations primarily focus on the supporting infrastructure. Key
considerations are discussed briefly below.

Safety basis: The bounding accident for TA-55 PF-4 is a post-seismic fire. The TA-55 PF-4 structure must survive
a seismic event and the amount of MAR potentially involved in a resulting fire must be kept below specified
levels to ensure that any potential offsite doses remain below regulatory limits. Safety systems are evaluated
within the DSA, which is updated annually. Additional modifications to reduce offsite doses will be determined
by each DSA update.

ES&H: Depending on the design, some pits may contain hazardous materials, such a beryllium, that can create
concerns for worker safety. Although all operations involve work with plutonium, radiation protection concerns
for manufacturing operations are generally less than those for the plutonium supply operations because clean
(i.e., low Am-241) plutonium is used to manufacture pits.

Product quality: Pit production and acceptance as a WR component requires extensive product quality control
and record keeping support to validate that the product meets DA specifications. Establishing and maintaining
a viable quality program, especially one that can manage quality requirements at expanded capacity, is
essential.

Facility infrastructure and maintenance: Many processes used in pit manufacturing operations use specialized
equipment requiring enhanced maintenance and require the facility support systems to be reliably available.
The casting, machining, and welding operations require complicated vacuum, cooling, electrical supply, and
control systems.

Construction: Expanding production to 30 ppy has increased the requirements for infrastructure investments.

(b) (5)

Key LANL facilities outside TA-55: Critical facilities and capabilities at LANL provide vital support for the pit
production program. These capabilities include the following:

e Sigma Facility and Main Shops — graphite mold production, component inspection, and production
tooling. These facilities also provide process technology for pit manufacturing.

o Nicholas C. Metropolis Center for Modeling and Simulation — criticality modeling performed in the
facility supports almost every plutonium operation at TA-55.

e TA-8 nondestructive evaluation facility — development of nondestructive evaluation methods,
including x-ray radiography.
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Appendix B. LANL Focus Areas

To capture and integrate all site-specific inputs, resources, and requirements to successfully execute the
plutonium missions, LANL formed teams for each focus area that meet regularly to develop and manage the
plan for their team’s support for the plutonium missions. The focus area teams are discussed in the subsections
below.

B.1 National Environmental Policy Act (NEPA)

NNSA is responsible for management and implementation of NEPA requirements and the regulations and
policies promulgated thereunder including, but not limited to, the Council of Environmental Quality NEPA
regulations (40 CFR 1500-1508), the DOE NEPA implementing regulations (10 CFR 1021), and NNSA Policy
(NAP) 451.1, NEPA Compliance Program.

NNSA has re-examined the potential environmental impacts associated with the proposed restructuring of pit
production capabilities and operations at a programmatic level, where pit production could be performed at
LANL in New Mexico and SRS in South Carolina. Since at least 1999, pit production at LANL at a level of
approximately 80 ppy has been analyzed in several NEPA documents. Prior federal decisions have authorized
pit production levels of no more than approximately 20 ppy at LANL. NNSA is completing NEPA analyses before
making an agency-level decision on authorizing 30 ppy at LANL.

NNSA has prepared a Final Supplemental Analysis (SA) of the Complex Transformation Supplemental
Programmatic Environmental Impact Statement (Complex Transformation SPEIS) to evaluate adopting a
Modified Distributed Centers of Excellence Alternative for plutonium operations from the Complex
Transformation SPEIS to enable producing a minimum of 50 pits per year at a repurposed Mixed-Oxide Fuel
Fabrication Facility at SRS and a minimum of 30 pits per year at LANL, with additional surge capacity at each
site, if needed, to meet the requirements of producing pits at a rate of no fewer than 80 pits per year by 2030
for the nuclear weapons stockpile. For site-specific activities, NNSA has also prepared a draft SA for the LANL
Site-Wide Environmental Impact Statement (LANL SWEIS) and a draft Environmental Impact Statement (EIS)
for SRS.

Throughout the NEPA review process, NNSA will remain sensitive to the impacts a proposal may have on other
NEPA analyses and documents. NNSA will also remain sensitive to the impacts of proposing and assessing other
activities that may affect the NEPA process for the pit production mission. These activities include similar
actions at LANL, SRS, or other sites that may dovetail with those associated with pit production. NNSA needs
to ensure that the relevant documents are consistent in terminology and approach, which would reduce
duplication of effort and potential confusion. This process will involve review of, commenting on, and editing
of NEPA documents for proposals that may affect or be affected by the pit production program. It will also
include development of standardized language to be used in all NEPA documents related to pit production.

B.1.1 Summary of Work Scope

This NEPA strategy is composed of a three-tiered approach to address pit production activities, site-specific
environmental impacts, and programmatic actions across the complex. The strategy identifies at least three
analysis documents necessary to further the purpose of NEPA, including an SA to the Complex Transformation
SPEIS; an SA to the LANL SWEIS; and an EIS addressing pit production at the proposed Savannah River
Plutonium Processing Facility (not addressed in this document).

Overall implementation of this strategy has been overseen and coordinated by the NNSA Office of General
Counsel (NA-GC) NEPA Compliance Officer assigned to the program as a whole. NEPA Document Managers and
NEPA Compliance Officers for the individual NEPA documents in the strategy have been identified and
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assigned. Pursuant to NAP 451.1, NA-10 is responsible for assigning a NEPA Document Manager to perform
contracting, project management, and other functions as specified in NAP 451.1 for each of the NEPA
documents associated with the strategy. NA-GC has assigned a NEPA Compliance Officer to oversee and guide
the NEPA Document Manager(s), as well as perform other functions specified in NAP 451.1.

Responsibility for contracting for support services rests with NA-10. Contracted services for technical support
to the NA-GC include reviewing and commenting on NEPA documentation, associated technical/regulatory
analyses, editorial services, planning and project management support, document preparation, and associated
services.

The tiered NEPA strategy for pit production activities across the complex began with an SA to the Complex
Transformation SPEIS. This SA re-examines impacts for complex-wide activities within and between various
NNSA sites that were analyzed in the Complex Transformation SPEIS. NNSA provided the draft SPEIS SA for
public comment in June 2019 and, after considering comments, finalized the Complex Transformation SA in
December 2019. Reviewed activities include, but are not limited to, various activities at SRS, LANL, Pantex,
Nevada National Security Site, and Y-12. Other NEPA analyses, including, but not limited to, site-specific EISs,
SAs, and Environmental Assessments, may be utilized to examine NEPA coverage for pit related activities
throughout the complex. The SA for the Complex Transformation SPEIS informs the NEPA analysis for the
proposed pit production activities at both SRS and LANL.

LANL support for the SA to the Complex Transformation SPEIS included the following:

e Prepared an annotated outline and a draft SA. The draft SA was posted online for public comment.
e Prepared final SA for NNSA signature and posting online.

e Prepared a draft Notice of Intent published in the Federal Register Vol. 84, No. 111 (June 10, 2019):
26849. The Notice of Intent announced NNSA'’s intent to prepare the SRS EIS and provided public
notice of the NEPA strategy for the pit production mission.

e Prepared a draft amended Record of Decision (ROD) that publicly announced NNSA’s decision for a
change in pit production levels at LANL.

In March 2020, NNSA released a draft LANL SWEIS SA for public review and comment. Although no final
decision has yet been reached regarding the type of NEPA document needed to support an NNSA ROD for
LANL, in the draft LANL SWEIS SA, NNSA'’s preliminary conclusion is that no further NEPA documentation is
required at this time to move from the currently authorized production level of 20 ppy to 30 ppy with an
allowance to surge to the analyzed limit. For the purposes of this integrated strategy, it is assumed that this
preliminary conclusion will be made a final determination, because prior NNSA sensitivity analysis suggests
that expanded pit production is expected to be bounded by previous analysis. (B) (5)

Contracted support services required for NA-LA include
technical/regulatory analysis, review, researching existing documentation, document preparation, and
associated support activities by LANL. Contracted support services for NA-GC include review and comment on
drafts of the document.

The LANL SWEIS re-analyzed environmental impacts for production levels of approximately 80 ppy at LANL; the
ROD for the LANL SWEIS and the ROD for the Complex Transformation SPEIS are for a production level of
approximately 20 ppy. LANL currently operates under this authorization level and may produce up to
approximately 20 ppy without further federal action. In order for LANL to move to a pit production level beyond
approximately 20 ppy to a level of 30 ppy with surge capabilities, NNSA would have to issue amended RODs
for the Complex Transformation SPEIS and LANL SWEIS, if appropriate, based upon NNSA’s evaluation of
existing NEPA coverage or after additional NEPA review.
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With respect to site-specific NEPA analysis at LANL, LANL support for an SA to the LANL SWEIS requires the
following:

e Completing an initial and final draft SA to the LANL SWEIS.

e Preparing a draft Comment Response Document, addressing comments received on the draft LANL
SWEIS and assisting NNSA in preparing responses to stakeholders.

e |If appropriate, preparing a draft amended ROD that would publicly announce NNSA’s decision to
increase pit production levels at LANL above 20 ppy.

B.1.2 Technical Approach and Solutions

LANL will continue to work closely with NA-GC during the NEPA analysis process and the preparation of related
documents.

Additional critical elements involved in NEPA planning have included or will include the following:

e Preparing a list of key terms with definitions to provide clarity and consistency for specific actions that
would be addressed in the SA to the Complex Transformation SPEIS as well as site-specific LANL and
SRS NEPA documents.

e Reviewing the LANL equipment and infrastructure list (EIL) to include its scope in the NEPA analysis
and provide options for new facility locations.

e Coordinating resources for completion of necessary NEPA analysis and related documents.

The LANL NEPA team continues to review updates to the EIL for this Strategy, and NNSA has preliminarily
determined that no additional NEPA analysis would likely be required for a majority of the items reviewed. The
preliminary determination is included in the draft SA for the LANL SWEIS. Many planned actions are covered
by the current ROD and prior NEPA analysis. Some items on the EIL may require additional NEPA analysis and
associated NEPA documents. As noted above, any action associated with production levels beyond
approximately 20 ppy at LANL requires, at minimum, completing the LANL SA and an amended ROD authorizing
such action for both the Complex Transformation SPEIS and the LANL SWEIS.

For those aspects, if included in the project scope, that may require additional NEPA analysis before moving
forward, additional NEPA coverage could be accomplished through reliance on Categorical Exclusions, as
appropriate; an Environmental Assessment; a supplement to the LANL SWEIS and other existing NEPA
documents; and/or preparation of a new EIS or LANL SWEIS (actions without existing NEPA coverage and that
could be constructed after 2022 are candidates for this approach). Any additional analysis, if needed, would
consider cumulative impacts and factors in furtherance of the goals of NEPA.

B.1.3 Schedule for Conducting Scope of Work

The NEPA team worked with other LANL focus area teams to develop information needed to complete
the analysis required for the LANL SWEIS SA. NNSA completed and signed the SA for the Complex
Transformation SPEIS in December 2019. Additionally, NNSA posted a draft SA to the LANL SWEIS in March
2020. The public comment period for the LANL SWEIS SA closed in May 2020, and NNSA is reviewing and
considering public comments received. (B) (5)
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B.2 Safety Basis

B.2.1 Summary of Work Scope

Safety basis provides compliant, approved safety basis documents such as documented safety analyses (DSAs)
required for operation of nuclear facilities to protect workers, the public, and the environment. DSAs are
prepared in accordance with DOE-STD-3009-2014, Preparation of Nonreactor Nuclear Facility Documented
Safety Analysis or DOE-STD-1228-2019, Preparation of Documented Safety Analysis for Hazard Category 3 DOE
Nuclear Facilities.

A DSA describes a facility and work performed therein to provide a systematic identification of hazards. DSAs
evaluate normal, abnormal, and accident conditions and are used to derive the hazard controls and safety
management programs necessary for safe operation of the facility. The DSA drives programmatic and facility
requirements, such as for MAR and seismic anchorage.

B.2.2 Technical Approach and Solutions

A strategy has been developed to upgrade the safety basis documents for each of the nuclear facilities at LANL
to meet the requirements in DOE-STD-3009-2014:

e TA-55 PF-4: Annual DSA updates will be made to the safety basis, with a schedule to complete an
upgrade to meet DOE-STD-3009-2014 (B) (5).

e RLUOB: The safety design strategy defining the approach for RLUOB to become an HC-3 nuclear facility
was submitted by LANL and is approved by NNSA. This approach requires development, review, and
approval of a new safety basis that is compliant with DOE-STD-3009-2014. Recently identified code
compliance issues in RLUOB related to fire protection, not driven by safety basis credited controls,
must be addressed prior to the start-up of HC-3 operations.

e TWEF: A revision to the safety basis has been developed to replace the seismic switch and upgrade the
fire suppression system. The seismic switches have been replaced and the fire water pumps will be
replaced in FY20. (b) (5)

e Radioassay Nondestructive Testing (RANT): Annual DSA updates are made to the safety basis, (8) (5)

e Radioactive Liquid Waste Treatment Facility (RLWTF): The annual DSA updates and ongoing
maintenance to this facility will continue until the replacement facility (TLW) is operational.

e TRU Liquid Waste (TLW): The safety design strategy for TLW will be revised to use DOE-STD-1228-
2019. A new DSA will be developed and submitted per DOE-STD-1228-2019 to start up operations of
TLW facility.

Safety basis change control activities must be integrated into the overall equipment and project schedule for
TA-55 PF-4. Similarly, safety basis must be integrated into development of the pit flowsheet and MAR limits.

Other improvements to the safety basis approach for the LANL plutonium missions are discussed briefly below.

TA-55 Criticality Safety DSA Addendum: A TA-55 PF-4 DSA addendum has been developed and approved
(FY19) by NA-LA to provide an alternate method for criticality safety analysis of Design Basis Accidents such as
seismic events and fires. DOE Order 420.1C requires Design Basis Accidents to be evaluated in process-specific
criticality safety evaluations documents (CSEDs). Analyzing the criticality hazards in the DSA instead of process
specific CSEDs will streamline development of CSEDs.
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e Defense Programs Business Process System (DPBPS);

e QP 100, Application of Quality Requirements to UK and US Procurement Contracts and Loan
Authorizations for Research, Design & Development;

o Elements of LANL SD330, Los Alamos National Laboratory Quality Assurance Program; and

e  Other Contract Officer direction.

Non-weapons Programs
Work outside direct weapons production programs implement SD330 requirements either directly or through
standalone quality assurance or implementation plans along with other national or federal standards

e Office of Experimental Science

e  Materials Recycle and Recovery (MR&R)

e Storage Program

e Plutonium Disposition (ARIES)

e PA-PLAN-01016, ARIES Oxide Production Project Quality Implementation Plan

e The national consensus standard - American Society of Mechanical Engineers (ASME) NAQ-1-2008,
Quality Assurance Requirements for Nuclear Facility Applications, as revised by the NAQ-1a-2009
Addenda.

e DOE-STD-3013, Stabilization, Packaging, and Storage of Plutonium-Bearing Materials

e NASA Power Production

e RPS-PLAN-003, Radioisotope Power Systems (RPS) Program Quality Assurance Program Plan (QAPP)
e  AmO; Production

e PA-PLAN-01042, Quality Assurance Plan for Americium-241 Oxide (***AmO0;) Production Program

e 3013 Surveillance and Monitoring

Program Execution

The Production Agency Quality Division ensures compliance with the relevant quality requirements by
implementing the following:

Design Agency Engineering Evaluations: The requirements outlined in NAP-401.1 govern the development,
design, engineering, production, testing, and surveillance of weapons, weapon components, assemblies,
subassemblies, and weapon-related materials. These requirements are implemented through the WQAP-PA.
The LANL PA quality engineers work with the component PRTs to ensure that each production process meets
DA design intent to produce a product that meets requirements and specifications.

Software Quality Assurance: The LANL Weapons Production Software Quality Assurance Program provides a
software engineering and assurance framework to ensure compliance with NAP-401.1 and DOE O 414.1,
Quality Assurance. This program is designed to ensure that weapon and weapon related software will satisfy
customer requirements for software that is purchased or developed by NNSA or its contractors.

(b) (3). (b) (7)(E). (b) (7)(F)
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Nuclear Enterprise Assurance: Nuclear Enterprise Assurance is the nuclear security enterprise program that
was established in DOE O 452.4C, Security and Use Control of Nuclear Explosives and Nuclear Weapons and
NAP-24A to prevent or mitigate potential consequences of deliberate unauthorized acts in the nuclear weapon
lifecycle that may lead to a denial of authorized use or degradation of weapon reliability or performance.
Nuclear Enterprise Assurance includes weapon trust assurance and supply chain risk management. LANL is a
member of the Nuclear Enterprise Assurance Digital Systems Assurance Working Group, whose purpose is to
work with the Department of Defense and other government agencies to address emerging digital threats.

Standards and Calibration: Items fabricated for nuclear weapons use have design tolerance or limit
requirements that must be measured with equipment that has National Institute of Standards and Technology
(NIST) traceability as directed by NAP-401.1. The LANL Standard and Calibration Laboratory (S&CL) determines
if equipment procured meets manufacturers’ stated accuracy through calibration testing or analysis. This
testing is performed by the S&CL, NIST, or an approved vendor. The S&CL maintains the central archives of
equipment and item calibration documentation. As a part of maintaining records, the S&CL utilizes a recall
system to alert equipment owners of recalibration dates.

Weapons Material and Chemical Certification and Compatibility: Materials and parts may require
compatibility assessments and analysis to ensure certifications from suppliers are valid and prevent damage or
deterioration to weapons components from incompatible materials. This process directly supports the
requirements listed in NAP-401.1 Attachment 4 to detect and mitigate subversion, along with satisfying the
requirement to validate certificates.

Procurement and Receipt Inspection: The supplier evaluation and export control teams created the NAP-401.1
required Supplier Assessment Checklist to evaluate a supplier’s technical capabilities, rigor of Quality
Management System, and ability to supply product in accordance with quality requirements and technical
capabilities for the product(s) and service(s) being procured. (B) (7)(E), (b) (7)(F)

Receipt Inspection verifies that all documents supporting the product, such as Certificates of Conformance or
Analysis, are present and complete in addition to all other specified criteria.

B.3.2 Technical Approach and Solutions

WR Component Qualification/Evaluation: This element includes the development and validation of the
technical processes through the required Process Qualifications or Engineering Evaluations as described in
DPBPS T046, Sec 2.2.1 in addition to qualification of the data collection system used during PPI as required. It
also includes reviewing, grading, and qualifying software associated with the production systems, reviewing
specific process instructions to ensure compliance with WQAP-PA requirements, and reviewing electronic data
collection for product verification. The DA-specified EEs and subsequent documentation must be completed
prior to FPU. Changes to process and product requirements shall be managed through the Engineering
Authorization system.

Equipment Calibration: Experience at LANL with the W88 pit production demonstrated that coordination
between the organizations that operate equipment and the S&CL can be problematic if left to individual
process owners to manage. Sandia National Laboratories found that a central control system, staffed by
dedicated personnel who monitor, retrieve, and deliver calibrated equipment to the processes, improved
equipment calibration compliance and reduced the number of errors and time spent correcting them. LANL is
transitioning to a similar system.
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Electronic Data Collection (MMP): The volume of paperwork makes successful product submittals at a 30 ppy
production rate highly unlikely. A more efficient data management system is in development to alleviate this
problem. (b) (4) LANL’s Manufacturing Modernization Project (MMP)
platform will enable the replacement of most paper data sheets with an electronic data collection system. If
this system is not available in time, significant increases in staffing levels will be necessary to ensure product
acceptance at 30 ppy.

The LANL Associate Laboratory Director for Weapons Production (ALDWP) has developed a vision for the use
of digital manufacturing technologies to provide improved program performance for plutonium operations.
Collectively, these technologies include both new hardware and new software, as well as significant
implementation of improved processes across multiple mission areas and their associated product lines. The
overarching vision encompasses four major functional areas of productive manufacturing output:

e Production data collection and product sale

e  Production planning and scheduling

e  Production inventory management

® Production operations
A five-year plan (dated Dec 4, 2019) focuses on the first functional area, product data collection and product
sale, and lays out a path for effective implementation of this capability to realize program performance
improvements that are needed to execute the LANL’s missions. The other functional areas are an integral part

of the overall vision for digital manufacturing; however, their implementation is funded independently of the
first functional area’s implementation.

This vision recognizes the rather unique requirements derived from manufacturing operations involving special
nuclear materials and the quality requirements associated with nuclear weapons and other high-visibility
missions. A detailed set of statements that describe the overall vision for digital manufacturing at LANL are
included in Appendix A of the five-year plan. This plan is focused on those components of the vision that are
necessary to execute the collection of production data and use this data in the electronic sale of product. The
statements specific to this functional area include the following:

e Asingle system used to accomplish real-time tracking of task-level work completion in the plant

e Asingle process used to define data requirements for all production activities including fabrication of
products for sale

e Asingle system used to collect real-time production data whether for product sale, production process
improvements, or general research

e A ssingle electronic system used to demonstrate products meet requirements and facilitate product
sales

e All production operational data available in an authoritative system for engineering analysis

(b) (5)
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pipeline hires, the duration is reduced. For retaining staff, the NCS Division has created a strong mentoring
program, a mentor support group, a retention program, and offers ample opportunities for professional
development. With this new culture of analyst career development, the division has attracted and hired three
analysts with prior NCS experience.

(b) (5)

Criticality Safety Evaluation Document (CSED) Backlog: LANL is responsible for more than 400 fissionable
material operations (FMOs). (B) (5)

In NSP-19-0021, Backlog Evaluations of CSEDs, LANL analyzed the CSEDs in the backlog
requiring re-work and identified those that do not comply with DOE O 420.1C and those for which there are
federally approved compensatory measures. The CSEDs were binned into groups with similar issues, and NCS
Division began working revisions based on the CSED Priority List. (B) (5)

CSEDs for Pit Production and Other Plutonium Missions: In FY20, to support current and expanding mission
needs, LANL has developed three general CSEDs to address the issues of (1) size reduction of legacy equipment,
(2) D&D of legacy gloveboxes, and (3) installation (construction). These platforms will reduce the required
evaluation time for these kinds of operations by 80 to 90%. CSEDs for missions and D&D activities are managed
and prioritized by the TA-55 Nuclear Criticality Safety Board. Nuclear criticality safety and production
operations will work together to define the CSEDs required for pit production. The integrated schedule to
develop CSEDs to support pit production and other missions while eliminating the CSED backlog is in a criticality
safety program integrated schedule. In FY20, a DSA addendum, Changes for NCS regarding Water Ingress into
Gloveboxes, was approved by NA-LA for TA-55, and NCS Division began pilot implementation for selected
operations. Based on the success of these pilot CSEDs, NCS Division will work with the TA-55 operating
organizations in an effort to expand implementation to provide larger and more consistent criticality safety
limits for PF-4 operations.

Process Improvements: Additional initiatives to make the implementation of criticality safety more efficient
are identified in the annual LANL Nuclear Criticality Safety Performance Improvement Plan. Specifically, NCS
Division continues to expand the use of Standard Criticality Safety Requirements platforms that will reduce the
time necessary to bring new operations online.

Specific Training for Criticality Safety:

o Collaborate with programmatic operations groups to ensure that the groups’ criticality safety officers
are trained and qualified to perform specific low-risk activities, allowing criticality safety analysts to
focus on more complex activities; and

e Streamline training by redesigning training modules for additional roles, such as an accelerated
qualification program for highly experienced engineers.

General Issues:

e Collocate nuclear criticality safety staff near TA-55; and

e Integrate early with IPT design reviews of new or modified equipment.
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Protective force staffing requirements were based on staffing all available entry control facilities at full capacity
(b) (5) once each of the entry control portal construction projects has been completed. If full capacity
is not required once TA-55 staffing levels are established, then protective force resource levels will be reduced
to reflect the actual number of protective force staff required for efficient throughput into TA-55 (this will be
refined as the FY21-25 FYNSP is better understood and executed).

Increased staff are required to support vulnerability assessments, classified matter protection and control,
classification guidance, MC&A functions, and protective force administrative and training needs, etc. These
staff must be hired, cleared, and trained in time to support both the protective force field operations and other
LANL S&S functions (badging, VAs, SRAs, clearance processing, etc.).

Extended shifts, (b) (5) , and the increase in security systems equipment will require additional staff
to perform preventative and corrective maintenance, performance testing, and #® on-call support.

Personnel Security: LANL is reducing clearance processing times by submitting all Q clearances as priority
clearances and by retaining resident teams of the National Backgrounds Investigation Bureau (NBIB)
investigators at LANL. LANL is investigating allowing protective force officers with an interim Q clearance or a
standard Q clearance but without HRP certification to work posts outside of the TA-55 material access area
(MAA) and/or protected area. The average number of days required to grant priority service cases in FY19 was
160 days; the average number of days required for processing continues to decrease due to these efficiency
measures.

LANL processes clearance requests once S&S employment offers are accepted, which typically results in an
interim security clearance being granted prior to the first day on the job. In FY19, the average number of days
required for processing an interim security clearance was 26 days. LANL is also implementing process
improvements for managing HRP requests.

Safeguards: LANL is implementing process monitoring for MC&A as a quality assurance mechanism to reduce
deviations discovered during the inventory process. Fewer deviations will allow for longer inventory periods,
contributing to increased operational hours for pit production.

Vulnerability Assessments for the Design Basis Threat: LANL is performing a VA based on the current TA-55
configuration to meet the current DBT as well as other requirements in the implementation plan, such as
security risk and roll-up analyses. (B) (5) . Because of the current
variables in the TA-55 configuration (for example, numbers of entry control portals, infrastructure being built
in and around the protected area perimeter, physical enhancements required as a result of the DBT, etc.), LANL
will need to develop a conceptual VAR that will be revised to reflect the final configuration at that time and be
compliant with the DBT. Security risk analyses must be conducted for facilities outside TA-55 as nuclear
operations expand to support pit production. (B) (5)

In addition, a revised DBT is
expected to be released in the coming months, which will drive a new implementation plan to incorporate
changes and new analysis.

Infrastructure Investments: The Physical Security team is participating in the planning and design phases of
security-related infrastructure investments (D) (7)(E), (b) (7)(F) to identify project-related
security requirements (compensatory measures, escorts, etc.) and the resources necessary to meet those
requirements. Protective force and canine resources required for construction-related compensatory
measures are not included in the staffing plan. When planning for the infrastructure investments is more
mature, the additional protective force resources required to support construction will be incorporated into
the overall estimates of required protective force staffing.
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Expanded Hours of TA-55 PF-4 Operation with Increased Access Portals: LANL intends to continuously expand
the hours of availability for routine programmatic, construction, and maintenance activities. In July 2019, LANL
began utilizing the current protective force staff on overtime as a gap measure to staff a limited number of
protective force posts (b) (5) to support immediate needs for expanded hours at TA-55. LANL will
gradually transition, as protective force hiring allows, to expand coverage to all current access portals during

the off-shifts. (B) (5)

Figure B-1 shows the current and proposed infrastructure in the TA-55 protected area. Figure B-2 shows the
current and proposed infrastructure in the TA-55 PF-4 material access area.
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Operation of TA-55 PF-4 and related support facilities includes the functions listed below:

e Operations control center e Design, configuration, and system support

o Safety basis e Area and project controls

e (riticality safety e Document control, procedure writing, and
e Radiation protection regulatory compliance

e NDA and MC&A e Industrial and glovebox safety, health, and
e Formality of operations regulatory compliance

e  Facility training e Addressing unresolved safety questions (USQs) for

e Decontamination and waste management the TA-55 Authorization Basis

Other focus area team subsections in Appendix B discuss some of these functions in more detail.

B.6.2 Technical Approach and Solutions

The Facilities Operations and Maintenance team has been assessing overall facility health for enduring mission
capacity and reliability. The team has identified and compiled a prioritized list of facility upgrades and
maintenance projects required for TA-55 PF-4 and is developing processes to optimize the use of scheduled
outages to minimize programmatic impacts. Systems and components are assessed and analyzed to identify
the quantity of critical spare parts that must be maintained. Work instructions and associated documents for
facility operations and the maintenance of critical systems and components are being updated to comply with
the new DSA requirements and improve workflow.

The Facilities Operations and Maintenance team is determining the optimal utilization of staff for extended-
shift(b) (5) . Infrastructure and operations staff must be available to meet regulatory drivers and
ensure continuity of operations with sufficient supervision and oversight to manage issues and events to match
the operational tempo. The team is updating and implementing staffing plans to incorporate the transition to

(b) (5)
Additional efforts to increase efficiency and balance available resources include the following:

e Develop and maintain a staffing pipeline to hire, train, and certify staff for critical facility operations
and maintenance functions. Implement pay and benefits incentives for critical skills: mechanical
engineers, pipefitters, electricians, craft.

e Integrate schedules for maintenance and facility upgrades with program schedules for construction,
D&D, equipment installation, and production.

e Utilize other plutonium facilities (such as RANT, TWF, RLW, and RLUOB) to train workers prior to
qualification for working TA-55 PF-4.

o Develop integrated acquisition teams to streamline procurements.
e Use third-party dedicators to meet quality and seismic requirements.

e Use allowances in EPRI SQUG and DOE/EH-0545, Seismic Evaluation Procedure for Equipment in U.S.
Department of Energy Facilities for seismic qualification and acceptance.

B.6.3 Schedule for Conducting Scope of Work

The table below lists many of the critical operations, maintenance projects, and minor upgrades that the
Facility Operations and Maintenance team will be defining and coordinating with the Infrastructure
Investments team and other teams as appropriate.
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B.7 Shipping, Receiving, Staging, and Storage

B.7.1 Summary of Work Scope

The Shipping, Receiving, Staging, and Storage team supports movement of nuclear material by assessing the
health of the storage and shipping container supply chain, NDA requirements for plutonium-bearing materials
at TA-55 PF-4, and the respective infrastructure needed to support the 30 ppy mission. An immediate issue is
the timely shipment of plutonium commodities between LANL and LLNL to support the LLNL Pit Certification
Plan. This effort requires interfacing with other LANL focus area teams and engaging with the other programs
that ship nuclear material to and store nuclear material in TA-55 PF-4.

The Waste Management team addresses the shipping related to waste materials.

The responsibilities associated with shipping, receiving, staging, and storage include the following:

e Increasing the availability of TA-55 PF-4 vault storage space.

e Integrating program requirements for offsite shipping, onsite transfers, receiving, and storage of
nuclear material.

e Completing the equipment and infrastructure upgrades including projects in the TA-55 PF-4 vault and
in the shipping and receiving area.

e Executing the strategy developed with the NNSA Office of Packaging and Transportation (NA-531) for
the use, availability, and replacement of WR and non-WR shipping containers.

e Coordinating the full annual maintenance of the shipping containers.

o Maintaining LANL as an Authorized User for all required containers.

B.7.2 Technical Approach and Solutions
The Shipping, Receiving, Staging, and Storage team has four main objectives:

1. Evaluate, plan, and execute the onsite transfer and offsite shipping of nuclear material for the 30 ppy
mission.

2. Assess nuclear material storage requirements and capabilities and, as practicable, adjust the TA-55
PF-4 vault de-inventory activities to align with programmatic requirements.

3. Design and procure nuclear material storage containers to enable MAR reduction and meet planned
storage requirements.

4. Assess NDA requirements and capabilities.

Objective 1: Evaluate, plan, and execute the onsite transfer and offsite shipping for the 30 ppy mission.

This objective ensures effective integration of shipping schedules across multiple programs and sites while
informing support operations of the forecasted impacts to their respective functional areas. LANL will analyze
the material supply chain requirements for shipping and receiving at LANL, material transfers within LANL for
the 30 ppy mission, and other significant programs requiring the same resources. The LANL analysis will be
integrated with the NA-522 analysis to develop shipping and receiving schedules for NNSA sites, develop
storage requirements, and identify infrastructure improvements necessary to support the 30 ppy mission. The
analysis results will include items such as infrastructure upgrades, time-phasing for functionality, logic for
ensuring there are no lapses in capabilities, etc. The analysis will also address known areas of concern, such as
staging capacity for empty shipping containers (e.g., active empty, expired needing maintenance, to be
unloaded, and to be loaded), shipping dock improvements, and loading area upgrades.
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(b) (5)

Efficient onsite transfer of samples from TA-55 PF-4 to the analytical laboratories (in particular, CMR and
RLUOB) is not currently realized but will be needed to provide analysis quickly enough to maintain 30 ppy
production rates. Current sample-movement processes will be analyzed and then process modeling used to
evaluate alternatives and recommend process changes. Models of sample movements outside the TA-55
protected area but onsite within LANL will assume no new material flow channels but will allow for improved
processes to expedite timelines.

Objective 2: Assess nuclear material storage requirements and capabilities and, as practicable, adjust the
TA-55 PF-4 vault de-inventory activities to align with programmatic requirements.

LANL will analyze the nuclear material storage requirements for a 30 ppy mission and current capabilities. This
analysis will include a time-phased assessment of the requirements for storage of nuclear materials for a 30 ppy
mission, as well as scenarios involving programs outside of the 30 ppy mission with significant storage
requirements (e.g., ARIES and Pu-238). The analysis will center on the TA-55 PF-4 vault and include scenarios
with storage in safes, operational-floor storage, etc. The Materials Recycle and Recovery (MR&R) program is
de-inventorying the legacy residues in the TA-55 PF-4 vault, which will provide storage space for pit production.
The de-inventory and consolidation activities specific to the MR&R and ARIES programs will be incorporated
into the model.

To prevent the need to store large quantities of pyrochemical residues (generated during metal supply
operations) in the TA-55 PF-4 vault, a dedicated capability will be established to handle the logistics of residue
disposition, including physical movement of the residues, post-processing, NDA, MC&A, and hand-off to waste
services. To that end, a residue generation model was developed to forecast residue generation rates as a
function of metal supply requirements. The residue generation forecasts were used to define the equipment
and glovebox space necessary to handle these residue streams.

Options for additional storage space will be assessed, including improvements to the TA-55 PF-4 vault and
significant nuclear material storage space outside TA-55 PF-4. Options being considered include relocation of
Pu-238 storage to outside the TA-55 PF-4 vault, construction of an additional vault room, and reconfiguration
of the TA-55 PF-4 vault.

Objective 3: Design and forecast supply chain requirements for nuclear material storage containers.

The modeling analysis will determine container needs for shipping, receiving, and onsite storage of nuclear
material. The results of the analysis will be used to determine the material supply chain requirements for
storage containers to support pit production goals, including safety-class containers to reduce MAR for
production operations. Safety-class containers will meet criticality-based water-resistance criteria. When
movement of materials is required, such as for material shipments to LLNL, the use of DOE M 441.1-1-
compliant storage containers as a part of the approved Type B shipping container packaging configuration will
be assessed, and the results added to the supply chain requirements for storage containers.
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Supply chain planning, management, and control

Production operations and shop floor control

Product sale, production data management, and quality management
Engineering and configuration management

Procedure development and work authorization

Personnel training and development

The team is defining business processes, supporting IT systems, and interfaces in order to prioritize and plan
improvements. Once business processes have been identified and defined, functional requirements can be
derived for the supporting IT systems. Identified gaps between functional requirements and existing IT system
capabilities are used to prioritize investments. Initial areas to be addressed include the following:

Change business processes to align with existing IT system capabilities
Modify or extend existing IT system capabilities
Acquire new software/IT systems

Introduce modern, integrated end-to-end manufacturing planning, scheduling, and operations
systems in support of pit production

The Cybersecurity and Information Technology team represents all cybersecurity services for LANL.
Cybersecurity services require additional resources to support extended business hours and the technology
must be modernized. New technologies are available but must be approved by NNSA. The most critical
activities, deliverables, and milestones include the following:

(b) (7)(E), (b) (7)(F)

Improve computing technology in areas directly supporting pit production
Install and maintain collaboration tools on the classified network

Build secure video telecommunication rooms and obtain NNSA approvals

Complete facility, infrastructure, and technology upgrades to accommodate additional users and
expanded business hours, which includes

— Investments in storage, networking, telephony, mobility, and collaboration services

— Purchase of TEMPEST Type-1 approved equipment (rigorous emissions security analysis to
eliminate electromagnetic interference)

— Purchase of VTC equipment from the approved LANL list

— Evaluation of audio and voice masking mitigation equipment

Prepare and issue an Enterprise Classified Computing Roadmap to address
— Cybersecurity protections and capability for mobile classified computing
= (b) (7)(E), (b) (7)(F)

= (b) (7)(E), (b) (7)(F)

— Opportunities to introduce collaboration tools on the classified network

— Improvement of and integration with internal LANL classified networks and NNSA-wide networks,
especially to transfer large files between sites
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B.8.2 Technical Approach and Solutions

Initial efforts focus on identifying and defining the business processes that require substantial and urgent
improvement. Standard business process re-engineering practices are used to ensure that all functional
requirements of the key business processes are captured.

Initial actions to implement improvements include the following:

Review and update the LANL 30 ppy mission staffing plan to ensure it accurately captures the human
resources, document control, training, and procurement staff needed to support to support the 30 ppy
mission (b) (5)

Upgrade facilities, infrastructure, and technology to accommodate additional users and business
hours. LANL is conducting a study of core IT infrastructure to refine the requirements for upgraded or
new infrastructure to support 30 ppy, including existing datacenter, telecom, and electrical utility
capacity.

Implement the knowledge management plan to capture and make available the knowledge and
expertise of experienced staff.

Implement a digital content management plan to ensure information authenticity and to enhance
availability of process data.

Increase the project controls staff to ensure support and to develop and maintain resource-loaded
schedules for infrastructure investment projects and program execution.

Develop, issue, and maintain a roadmap to deploy modern integrated end-to-end manufacturing
software.

The critical elements to implement cybersecurity support for pit production at LANL are listed below:

Virtual desktop infrastructure team to deploy hardware and software improvements at TA-55.
Resources to expand the information technology infrastructure for pit production.
(b) (7)(E), (b) (7)(F)

Modernize information technology in the areas of desktop, server, networking, and cybersecurity at
TA-55.

To ensure IT systems reliably support business processes, a maintenance routine will be developed and
implemented for each IT system, which includes scheduled outages for dedicated system time to perform IT
updates.

In addition to the initial actions to improve business processes, LANL must address IT-centric staffing shortages
through actions such as the following:

Identify and train staff to perform the onboarding and training of new staff.

Increase the on-call support for off-shift operations.

Implement alternate work models, such as telecommuting, on-call staff, etc.

Increase staff to support the Electronic Document and Records Management System (EDRMS).
Automate processes to reduce workload on the existing IT staff.

Deploy touchscreen portals and monitors to provide access documents in the EDRMS.
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e Radiation protection

e Radiological engineering

e  Occupational medicine

e External and internal dosimetry

e Health physics analysis and operations

e Industrial safety, hygiene, and equipment
e Instrumentation and calibration

e Respiratory protection

e Radioactive sealed source and radiation generating device control
e Employee assistance program

e Ergonomics

e Ventilation inspection and control

e Electrical inspection

e Environmental programs

e Wellness Center

e Training and performance assurance

An ES&H staffing plan that addresses all ES&H functions required for the pit production mission is being
updated and implemented.

Increased staffing for all ES&H functions is critical and urgent, (B) (5)

Increased staffing in these areas is essential to ensure adequate
coverage for swing shift workers performing maintenance and construction activities.

ES&H SMEs will be active members of IPTs for programmatic and construction activities from initiation through
completion to ensure that planned work activities are reviewed and appropriate controls implemented. ES&H
staff must engage with workers and management early and often during work planning, project execution, and
post-job reviews.

Construction and subcontractor work present unique challenges and requirements for ensuring appropriate
ES&H support and oversight. Associated work can be highly variable and complex, particularly when it involves
reconfiguring equipment or when hazardous materials are involved (e.g., replacing gloveboxes and ancillary
systems). Subcontractor work can be particularly challenging when resolving safety requirements and
integration with LANL processes for ISMS and conduct of operations. To support successful execution of the
infrastructure investments associated with this integrated strategy, LANL must ensure ES&H engagement at
appropriate points in planning and execution to provide support and oversight; including SMEs for design (e.g.,
radiological engineers), process startup, hazard analysis and control (e.g., industrial hygienists and health
physicists); ES&H staff for safe execution of work and associated follow-up (e.g., RCTs); and ES&H management
for staffing and scheduling.

B.9.2 Technical Approach and Solutions

ES&H support for pit production requires a rapid and substantial increase in staffing. Current staffing shortfalls
limit the ES&H support available to efficiently and reliably execute programs, complete construction, and
perform maintenance. Expanding the hours of operation in TA-55 PF-4, which is necessary to execute other
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incident response commander is en route to the scene. The Emergency Operations Support Center is
the primary location for all incident notification and reporting and incident coordination across LANL.

e Abnormal conditions/operational drill coordinator to standardize implementation of abnormal
condition/operational drill development and conduct for all operations staff across all facilities and
support a site-wide abnormal conditions drill program.

e Emergency response personnel to provide flexible scheduling of resources (e.g., on-call) based on
emergency and non-emergency call volume metrics to ensure support from both LANL and national
response teams.

B.12.3 Schedule for Conducting Scope of Work

Hiring, training, and qualification of new personnel must be completed prior to expanding the hours of
operation at TA-55 PF-4.

B.13 Other Regulatory Challenges

B.13.1 Summary of Work Scope

The Other Regulatory Challenges team evaluates the compliance requirements relevant to conducting
plutonium mission activities at LANL. Environmental and other regulatory laws protect the public and
environment by

e Regulating the handling, transportation, and disposal of materials and wastes;

e Regulating impacts to biological and cultural resources and air, soil, and water; and

e Requiring analysis of the environmental impacts of new and modified operations.
The goal for evaluating the compliance requirements is to identify potential opportunities for an integrated
approach and to implement innovative solutions for achieving compliant pit production and other plutonium
missions. The team identifies regulatory and permitting requirements for LANL to increase pit production and
to support other plutonium missions by using a comprehensive web-based integrated review tool (IRT). The
IRT identifies any regulatory issues and challenges based on input from the other focus area teams and specific
projects regarding

e Sijte selection;

o New facility construction;

e Upgrades, modifications, and expansions to existing facilities;

e Changes to established processes;

e Qutdoor activities;

e  Facility shutdown, decommissioning, and demolition; and

e Modification of land use.

B.13.2 Technical Approach and Solutions

Compliance with environmental laws, regulations, and policies is an integral part of the mission at LANL and
demonstrates a continued focus on sustainability and environmental stewardship. LANL uses the comprehensive
Permits and Requirements Identification (PRID) tool within the IRT for project planning to facilitate coordination
between project/program owners and technical SMEs. The PRID tool enables SMEs to identify related
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requirements and indicates when a requirement may be applicable to a project or activity. LANL SD 400,
Environmental Management System, defines the process for conducting project and activity reviews.

The IRT provides a cost-effective and time-efficient review process that reduces redundancy from the use of
different tools, increases communication between users and SMEs, and increases compliance with institutional
and regulatory requirements. The IRT is the mechanism to provide compliance feedback to project managers.
Proper and timely use of the IRT reduces unanticipated impacts to project cost, scope, and schedule.

B.13.3 Schedule for Conducting Scope of Work

The regulatory requirements reviews conducted under the IRT are an ongoing effort through the life of the
30 ppy mission and other ongoing plutonium missions. In accordance with LANL policies, project and program
owners are required to enter descriptions of activities, including requirements for new facilities, facility and
equipment modifications, and increased staffing requirements into the PRID tool. The entries must contain
sufficient detail to facilitate a technical analysis to determine applicable permit requirements and regulatory
constraints. PRID entries can be updated as project planning progresses to refine details and requirements.
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