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CNS Company Structure
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Nuclear Security Enterprise: Pantex and Y-12 are the Alpha and 
Omega
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Y-12 National Security Complex
Oak Ridge, TN
• 811 acres 
• 343 buildings

Amarillo, TX
• 18,000 acres (~2,000 used)
• 622 buildings



Serving the Nation
 Provide the Nuclear Deterrent for our 

Nation and Allies

 Support Nuclear Nonproliferation, 
Counterterrorism, and 
Counterproliferation Efforts

 Supply Fuel for Naval Reactors, 
Research, and Medical Isotope 
Production 

 Develop National Security Solutions 
for Other Government Agencies
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Pantex and Y-12 have decades of hands-on experience and expertise in weapons and 
weapons useable materials.



Foundation of Our Capabilities
Enriched Uranium Center of Excellence
• Purified highly enriched uranium (HEU) metal 

production
• Uranium machining, fabrication, processing, 

recycle, & salvage operations 
• HEU storage and inventory management
• EU supply and fuel component development
• Technical expertise in all things uranium
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Foundation of Our Capabilities
Lithium Center of Excellence
• Supply high-precision components from 

lithium and other special materials 
• Lithium processing in all forms
• Technical expertise in all things lithium and 

other special materials
• Store the national supply of enriched lithium 
• Produce deuterium gas for the production of 

lithium-deuteride
• Supply Y-12 operations with rubber and 

foam components
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Foundation of Our Capabilities
High Explosives Center of Excellence
• HE Manufacturing

• Synthesis
• Machining
• Pressing
• Testing & Qualification

• HE Engineering & Physics
• Blast effects engineering
• Mechanical testing
• Advanced Manufacturing

• Materials & Analytical Services
• Aging studies
• Forensics & characterization
• Acoustic/Seismic characterization

• Small component assembly and disassembly
• Test fire and disposition
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Foundation of Our Capabilities
Protecting Materials and Capabilities

• Pantex and Y-12 are the Nation’s fortresses for staging 
and storing weapons components, weapons materials, 
and production processes

• Manage storage and shipments of special nuclear and 
non-nuclear materials 

• New Brunswick Laboratory (NBL) Certified Reference 
Material Distribution Center

• Maintain accountability and inventory of special nuclear 
materials

• Pit Storage
• Manage the NNSA Precious Metals program
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Pantex and Y-12 Infrastructure Projects
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Nonproliferation and Arms Control Research and 
Development (NPAC R&D)

Martin R. Williamson, PhD, PE

Director, Nonproliferation and Arms Control R&D 
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martin.williamson@cns.doe.gov
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Global Security and Strategic Partnerships (GSSP)
Organizational Chart



NPAC R&D Organizational Chart
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NPAC R&D Mission
Leverage current and historic Pantex/Y-12 activities, infrastructure, materials, and core competencies, 
which exist for our primary Nuclear Deterrent mission, to support broader nuclear security science 
and technology development missions within NNSA, Department of Homeland Security (DHS), and 
Department of Defense (DoD).  

NPAC R&D focus areas include:

• Advancing U.S. capabilities to detect and characterize nuclear weapon development activities globally, including material 
production, the movement of special nuclear materials and nuclear weapons, and the testing or use of nuclear weapons,

• Supporting the development and testing of policy options and technical capabilities for international nuclear safeguards, 
arms control / treaty verification, nuclear export controls, and nonproliferation initiatives consistent with U.S. Government
goals and objectives to enable monitoring and verification,

• Utilizing uranium, lithium, and high explosives (HE) materials expertise to support national-level activities in nuclear 
forensics and nuclear detection technology testing and evaluation,

• Providing unique training and capacity-building programs, particularly with the Nuclear Detection and Sensor Testing 
Center (NDSTC), and 

• Engaging internationally to promote nonproliferation and arms control norms and best practices through bilateral and 
multilateral work. 

14Operational experience drives problem solving



NPAC R&D Statistics

FY21 NPAC R&D Portfolio
• 125 projects
• $23.9M in ACB

Current Customers:
• Defense Nuclear Nonproliferation R&D (NA-22)
• Nonproliferation and Arms Control (NA-24)
• Stockpile Stewardship and Surveillance (NA-10)
• Department of Homeland Security (DHS)
• Joint Product Leader for Rad & Nuc Defense (DoD JPdL-RND)
• Nuclear Forensics (NA-83)

NPAC R&D Team:
• 17 Direct Staff (+3 in the process of hiring)
• 6 Subcontractors
• 2 Post-Docs
• 3 Interns 15
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NPAC R&D: Advancing U.S. capabilities to detect and characterize nuclear weapon 
development activities globally, including material production, the movement of special 
nuclear materials and nuclear weapons, and the testing or use of nuclear weapons

Significant FY21 Activities:
• Novel Purification Methodologies – Advancing novel technology for isotope purification
• Signatures of Calcium Bomb Reduction – DU bomb reductions at varying size and sophistication for assessment of 

potential propagated signatures
• Seismo-Acoustic Wavefields at Pantex – Data collection to discern legitimate from potential proliferant activities
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NPAC R&D: Supporting the development and testing of policy options and technical 
capabilities for international nuclear safeguards, arms control / treaty verification, nuclear 
export controls, and nonproliferation initiatives consistent with U.S. Government goals and 
objectives to enable monitoring and verification

Significant FY21 Activities:
• Pantex Monitoring Project – Developed working-level concepts for conceptual verification approaches that could be applied 

at Pantex
• Ensuring Deployment Readiness (EDR) – Lead the EDR, providing an integrated vision for training toward achieving a field-

tested, deployment-ready U.S. nuclear verification and disablement capability
• Uranium Verification Team (UVT) – Serving as co-lead of the UVT, as well as serving as a member of the UVT 
• Containment and Surveillance (C&S) – Lead C&S program for NNSA Nuclear Compliance Verification
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NPAC R&D: Utilizing uranium, lithium, and high explosives (HE) materials expertise to 
support national-level activities in nuclear forensics and nuclear detection technology 
testing and evaluation

Significant FY21 Activities:
• Light Element Enrichment and Production Signatures – Developing the forensic profile for Lithium through sampling and analysis
• Confirmation of High Explosives - Exploring sensor performance for verifying HE in a hypothetical dismantlement scenario
• Forensic Signatures from Uranium Part Production - Developing a method for building a production process history of uranium metal 

parts capable of going back multiple generations
• Holdup Quantification – Developing improved methods of quantifying deposits of Uranium holdup through gamma and neutron imaging
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NPAC R&D: Providing unique training and capacity-building programs, particularly with the 
Nuclear Detection and Sensor Testing Center (NDSTC) Sites

• NDSTC Site 1: Standing capability to enable 
testing of equipment / techniques using 
significant quantities of HEU

• Library of Test Objects
• 25 primaries/secondaries
• 17 different programs
• Weapon components
• Depleted uranium (DU) and HEU 161 castings

• Active and Passive Measurements
• Unshielded/on-shift: 4 x 107 n/s
• Shielded/off-shift: 2 x 108 n/s

• Various Reflectors
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NDSTC Site 2
• Y-12 Development facilities
• Does not require a clearance
• Approvals for range of sensors
• Ability to leverage NA-10 activites
• Source Materials:

• EU-HEU metallic enrichment standards 
• Eleven, ranging from 0.2 to 93 wt%

• U metal mass standards 
• Three at 93 wt% (10, 50, 100 g)

• Three at 0.2 wt% (100, 1000, 5000 g))

• Two Radiological Signature Training Devices (RSTDs)
• 5 kg and 10 kg HEU equivalent

• National Uranium Forensics Archive at Y-12
• NBL Center certified reference materials
• Compounds, alloys, and solutions with various 235U enrichments
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NDSTC Pantex
• Pantex production facilities, bays, cells, and storage magazines
• Requires clearance
• Source Materials:

• Full Weapon Systems
• Pu pits
• Nuclear Explosive-Like Assemblies (NELAs)
• Wide range of HE types/forms

• Ability to leverage ongoing NA-10 activities
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NPAC R&D: Engaging internationally to promote nonproliferation and arms control norms 
and best practices through bilateral and multilateral work. 
Significant FY21 Activities:

• Bilateral US/UK Activities –
• Authentication and Certification Working Group
• Chain of Custody Working Group

• Quad Nuclear Verification Partnership – Two staff supporting disarmament R&D
• International Partnership for Nuclear Disarmament Verification (IPNDV)
• International Atomic Energy Agency (IAEA) – Providing support through both international training engagements and R&D 
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Domestic and International Safeguards Training
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Thank you!
Martin.Williamson@cns.doe.gov (Unclassified)

Williamsonm1@y12.gov (ESN)
Martin.Williamson@doe.ic.gov (HAL)
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DISCLAIMER
This work of authorship and those incorporated herein were prepared by Consolidated Nuclear Security, LLC (CNS) as
accounts of work sponsored by an agency of the United States Government under contract DE-NA0001942. Neither the
United States Government nor any agency thereof, nor CNS, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility to any non-government recipient hereof for the accuracy,
completeness, use made, or usefulness of any information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency or contractor thereof. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency or
contractor (other than the authors) thereof.

COPYRIGHT NOTICE
This document has been authored by Consolidated Nuclear Security, LLC, a contractor of the U.S. Government under
contract DE-NA0001942, or a subcontractor thereof. Accordingly, the U.S. Government retains a paid-up, nonexclusive,
irrevocable, worldwide license to publish or reproduce the published form of this contribution, prepare derivative works,
distribute copies to the public, and perform publicly and display publicly, or allow others to do so, for U. S. Government
purposes.


