
Nuclear Deactivation and Downgrade of 
Enriched Uranium Facilities at the 
Y-12 National Security Complex
Michael Malone

Program Manager, Building 9212 Transition Strategy

INMM & ESARDA Joint Annual Meeting, August–September, 2021

Michael.Malone@cns.doe.gov

 COPYRIGHT NOTICE
This document has been authored by Consolidated Nuclear Security, LLC, under Contract DE NA 0001942 with 
the U.S. Department of Energy/National Nuclear Security Administration, or a subcontractor thereof. The 
United States Government retains and the publisher, by accepting the document for publication, 
acknowledges that the United States Government retains a nonexclusive, paid up, irrevocable, world-wide 
license to publish or reproduce the published form of this document, prepare derivative works, distribute 
copies to the public, and perform publicly and display publicly, or allow others to do so, for United States 
Government purposes. 

 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 NA 0001942. 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-governmental 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, or by CNS. 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. 



History of Building 9206
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Constructed 1944

• Originally processed U-235 from
Beta Calutrons to produce “Little Boy”

9206 Today

• In Surveillance & Maintenance Phase
• Hazard Category 2 Nuclear Facility
• High contamination areas
• >80 out-of-service process systems
• 65,000 gross sq. ft

• Charge preparation, HEU recovery,  
chemical recycle, and metal production

• Production ceased in 1994

http://onesource.y12.doe.gov/img/misc/494354_960x640.jpg


History of Building 9212
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Constructed 1945

• Charge preparation, HEU recovery,  
chemical recycle, and metal production

• Expanded after WWII to accommodate 
increased production of uranium and 
provide capability to recover and reclaim 
uranium from waste materials

• Sister facility to Building 9206

9212 Today

• HEU processing, recovery, and accountability
• Source of all HEU used in test, research, and 

propulsion reactors, and isotope production
• >100 operations and >200 process systems
• 450,000 gross sq. ft with Material Access Area



Buildings 9206 and 9212 – A Comparison

Building 
9212

Building 
9206
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Constructed for the Manhattan Project as Uranium processing
facilities with similar equipment and chemical processes

Both are Hazard Category 2 Nuclear Facilities with 
Nuclear Criticality Safety controls, credited CAAS, and
documented safety basis

Building 9206 is an excess facility with no MAA
Building 9212 is an active production facility with an MAA and
a footprint ~7 times greater than Building 9206

Prior to transfer to DOE-EM for demolition,
accountable nuclear materials must be removed to
eliminate all facility security requirements and downgrade
to Hazard Category 3 or Radiological status



Facility Hazard Categorization
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Hazard 
Categorization Consequence

Hazard Category 1 Significant off-site consequences

Hazard Category 2 Significant on-site consequences 
beyond localized consequences

Hazard Category 3 Only local significant consequences

Below Hazard 
Category 3

Only consequences less than those 
that provide a basis for categorization 
as a hazard category 1, 2, or 3 
nuclear facility



Facility Decommissioning Policy
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Management of Federally-Owned Facilities
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1995
DOE Order 430.1A

Life Cycle Asset Management

2003
DOE Order 430.1B

Real Property Asset Management

Acquisition
Operation

Stabilization
Deactivation

Decommission and Demolition

Facility stabilization/deactivation (per DOE Order 430.1C):

“An interim process where the facility is placed in a stable, known condition including removal of 
hazardous and radioactive material to ensure adequate protection of workers, public and 
environment, thereby limiting the long term surveillance, stabilization, and maintenance costs, 
while awaiting ultimate decommissioning.”

2016
DOE Order 430.1C

Real Property Asset Management



Federal Roles and Responsibilities

• Established 2000
• Enhances national security through military application of nuclear science
• Assumed responsibility of nuclear enterprise and associated infrastructure
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• Established an Integrated Facility Disposition Program (IFDP) for ORNL and Y-12 for Transfer of 
Facilities and Materials to DOE-EM. The IFDP identified and defined:
• Facility and material transfer conditions based on criteria in DOE Order 430.1B and DOE-EM policy 
• Facilities that do and do not meet criteria in DOE Order 430.1B for transfer to DOE-EM
• Facility conditions and materials with a greater-than-normal degree of project risk and liability for deactivation 

and decommissioning by DOE-EM



Conditions for Facility Transfer from NNSA to DOE-EM

• Removal of accountable materials so that the facility hazard category can be downgraded to
Hazard Category 3 or Radiological.
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• Cleanout of liquid systems.

• Removal of excess 
materials, chemicals, tools 
and equipment, office 
furniture, personal 
protective equipment, and 
loose items.

• Rerouting or decoupling 
utilities that interface with 
other facilities.

• Characterization of 
physical, chemical, and 
radiological conditions 
prior to transfer.



After Facility Transfer to DOE-EM

DOE-EM assumes responsibility for:
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Any remaining deactivation activities, such as abatement and 
removal of asbestos, lead paint, or other hazardous materials

Final characterization for disposition of waste

Isolation of building utilities from the site

Demolition

Disposal of waste and building debris



Steps of Nuclear Criticality Deactivation and Downgrade Strategy
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1.  Identify and rank systems of nuclear criticality safety (NCS) concern, based on amount of uranium holdup or 
contamination within each system.

2.  Define system endpoint criteria, including isolation of each system and acceptable levels of residual contamination.

3.  Obtain non-destructive assay (NDA) data to fill data gaps and plan deactivation work packages.

4. Clean-out/deactivate systems as necessary to achieve desired NCS endpoint and ensure nuclear material cannot 
migrate between systems by equipment isolation and/or application of fixative.  Highly-contaminated components 
are removed to meet NCS criteria, but systems are left largely intact for eventual demolition by DOE-EM.

5. Perform post-deactivation inspection and analysis of equipment to confirm NCS criteria are met, including NDA and 
visual inspection with a Borescope as possible.

6. Document basis for the incredibility of an inadvertent nuclear criticality in the facility once all systems have been 
deactivated and data collected.



Nuclear Deactivation and Downgrade
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Ensure each isolated/air-gapped system 
or equipment item in facility measures 
<700g of residual U-235 contamination

Mitigate nuclear criticality safety risk in 
Hazard Cat 2 facilities (9206 and 9212) 
by driving the potential for a nuclear 
criticality accident to be incredible
• Objective is to eliminate NCS controls and 

credited Criticality Accident Alarm System (CAAS)



Forging a Transition Strategy for Building 9212
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9212
Transition 
Strategy

Building 9206 Building 9212

Lessons
Learned

Nuclear 
Deactivation
and Downgrade 
Strategy

 Lessons learned and methodology from Building 9206 incorporated into the
9212 Transition Strategy

Key objectives:
• Completing nuclear deactivation and facility downgrade of Building 9206 by 2025

• Initiating transition of enriched uranium production operations and nuclear 
deactivation proactively prior to shutdown of Building 9212



Building 9212 Transition Strategy
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Phase 1
Address Currently 

Inoperable/Abandoned 
Process Equipment and 

Reduce Inventories

Phase 2
Relocate Key

Production Capabilities
and Decouple 9212 from

Adjacent Facilities

Phase 3
UPF Startup and

shut-down corresponding
systems in 9212

Phase 4
Post-Operational Clean Out 

of 9212

(Remove Hold-up, Eliminate 
MAA and NCS Controls, 

Transfer to EM)



Transition Timeline for Buildings 9206 and 9212
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1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s 2020s 2030s

Building 9206

9212 Complex

Production Operations

Production Operations

Nuclear 
Deactivation

Nuclear 
Deactivation

Facility
Downgrade

Facility
Downgrade

Transfer to
DOE-EM

Transfer to
DOE-EM

http://onesource.y12.doe.gov/img/misc/494354_960x640.jpg


Conclusion
Facility Disposition and Modernization 

Partnership

Leading modernization efforts through infrastructure 
investments, technology development, and facility stewardship 

Development and implementation of the nuclear deactivation 
and downgrade strategy for nuclear facilities

Reduction of risk to the environment, public, and workers

Shrinking the DOE legacy footprint
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