CNS | fioarsees

rity, llc

PANTEX PLANT | Y-12 NATIONAL SECURITY COMPLEX

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

Michael Malone
Michael.Malone@cns.doe.gov

COPYRIGHTNOTICE
This documenthas been authored by Consolidated NuclearSecurltv, LLC under Contract DE NA 0001942 with
the U.S. Department of Energy/National Nuclear Security i ora thereof. The

United States Governmentretains and the publisher, by accepting the document for publication,
acknowledges that the United States Government retains anonexclusive, paid up, |rrevocab|e, world-wide
license to publish orreproduce the formof this , prepare

copies tothe public, and perform publicly and display publicly, or allow others to do so, for Unlted States
Government purposes.

Program Manager, Building 9212 Transition Strategy

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

DISCLAIMER

This work of ipandthoseii i prepared by C NuclearSecurity,
LLC (CNS) as f work agency of the Uni under Contract
DE NA 0001942. Nellherthel anyagency norCNS, norany of
their expressorimplied, or gal liability or
toany non- govemmenlal recipient hereof for thy use made, or of
anyi ion, apparatus, product, or disclosed, orrepresents thatitsuse wouldnotinfringe

rights. product, process, or service by
uade name, trademark, manufacturer, ovolherw\se does not necessarily constitute orimply its

orfavoring by the rany agency

contractor thereof, orby CNS. The f herein d
state or reflectthose of the United States Government or any agency or contractor (otherthan the
authors) thereof.




History of Building 9206

Constructed 1944 ~

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

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

Production ceased in 1994

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



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

History of Building 9212

Constructed 1945

« Sister facility to Building 9206

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

9212 Today

R ¥ J : | HEU processing, recovery, and accountability
« Expanded after WWII to accommodate = « Source of all HEU used in test, research, and
increased production of uranium and propulsion reactors, and isotope production

provide capability to recover and reclaim e >100 operations and >200 process systems
uranium from waste materials 450,000 gross sqg. ft with Material Access Area




s Buildings 9206 and 9212 — A Comparison

Building
9212

Building
9206

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

PART 830 - NUCLEAR SAFETY MANAGEMENT
Anthority: 42 U.S.C. 2201; 42 U.S.C. 7101 et seq.; and 50 U.S.C. 2401 et seq.
Source: 85 FR 66205, Oct. 19, 2020, unless otherwise noted.

C § 830.1 Scope.
O n S e q u e n C e This part governs the conduct of DOE contractors, DOE personnel, and other persons conducting

activities (including providing items and services) that affect, or may affect, the safety of DOE nuclear
facilities.

Hazard

Categorization

§ 830.2 Exclusions.

This part does not apply to

. " g . (a8) Activities that are regulated through a license by the Muclear Regulatory Commission (NRC) or a
H aZ ard Category 1 Slg n Iflcant Off_SIte Conseq uences ?_tfe(l]t: gptizr:tr;:?cre;;g?;; :gr[m;zrmc: including aciivities certified by the NRC under secfion

{b) Activities conducted under the authority of the Director, Maval Nuclear Propulsion, pursuant to
Executive Order 12344, as set forth in Public Law 106- 85,

(c) Transportation activities which are regulated by the Department of Transportation;

(d) Activities conducted under the Nuclear Waste Policy Act of 1982, as amended, and any facility
identified under section 202(5) of the Energy Reorganization Act of 1974, as amended: and

Hazard Category 2  Significant on-site consequences

§ 830.3 Definitions.

beyond localized consequences

Adminisirafive controls means the provisions relating to organization and management, procedures,
recordkeeping, assessm = i i = - it

DOE-STD-1027-2018
Bases appendix means a November 2018

Hazard Category 3 Only local significant consequences

Critical assembly means g
may be subject o frequen|

mockups of reactor config DOE STANDARD
Crticality means the cond]  HAZARD CATEGORIZATION OF DOE NUCLEAR
FACILITIES

Design features means th

Below Hazard Only consequences less than those
Category 3 that provide a basis for categorization  |""""
as a hazard category 1, 2, or 3

nuclear facility




Facility Decommissioning Policy

42 USC Ch. 103: Front Matisr

From Titls 42-THE PUBLIC HEALTH AND WELFARE
CHAPTER 102-COMPREHENSIVE ENVIRONMENTAL RESPOMNSE, COMPENSATION, AND LIABILITY

Jumip To:
Miscallaneous

CHAPTER 103-COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMA
SUBCHAPTER HHAZARDOUS SUBSTANCES RELEASES, LIAGILI

Sec

9601 Definktions.

a602. Deslgnation of ad@tional hazardous substances and estabiishment P - ) # n
tties; raguiation: : B

S0 NOUMGon reqUIEMEnt IESPECIng TIE3EED SUDSIaNGES. N U.S. Department of Energy

R0 Response aumontes. : . .

a6ts. Hational contigency plan. . U.S. Environmental Protection Agency

GE0E. Abatement acilons. 3 /:

3607 Liabliky. \ gy

2604, Financlal responsibiity. : Al {f"

609, Civil penallles and awarts. ! 'y O

F510. E . i -

B Enpoessmiecin MAY 22 N5 PROTE

9612, Clalms procedure.

3613, il proceedings.

9614, Relationship to other law.

2615, Presidential telegation and assignment of dutiss of POWSrs and prg

9616, Schedules.

9617 Putlic participation.

3618, High priodty for drirking water supplies,

9619, Response action confracis.

sz Pederal faciiss. MEMOERANDUM

3622, Seiements. ’

623, Feimbau 1 bo local ents. il = . v

B watnane recayery o SUBJECT: Policy on Decommissioning Department of Energy

9625, Section 6521 3 AN wasta. i ' &

3625, iy i Facilities Under CERCL

9627 Recycing ransactions.

623, State resHonse programs.

FROM: Steven A. Herman
Assistant Administrafdr
Cffice of Enforcement and Compliance Assurance
United States Epvirogmental, Protection Agency

SUBCHAPTER IFHAZARDOUS SUBSTANCE RESPONSH

PART A-HazaRDOUS SUBSTANCE RESPONSE
9621 to 9633. Repealed.

ParT B-PosT-cLosure LiaBiLiTy TRUST

641, Repaaled.
SUSCHAPTER lIFMISCELLAMEDQUS PROVISION El l :!-Dt t P * L ] A
st Separts ang stuges. - Asslstant Adi1
- 85, SaVINgE prowvisions. " i
ey Repaaied. o= Office of Solid Waste
9654, Hicanil f Fed | 'wat luticn controd funding, =t £ ' *
i L ot ks ot e 3 rEgPon | 8. =5 pre United States Envir tal Protec
9655, TI'.I'ISPNTEDOH of hazardous SUDSEnces; HSﬂl'rg 35 hazardous mate)
9B5T. Separablity; contrioution.
9653, Actions under State |WTM’GEI‘I‘EQE6WI1 EXpOsLIne o hazarsous § Th Omas P G-'L'I.Iﬂbl E!;r/
9659, Ciizens sults. -
s g T e Ao, Assistant Secretary for Environge
FEE1. Lowe Canal Isttion. 3
e e o autmorty. United States Department of Energy
SUBCHAPTER NN~POLLUTION INSURANCE
a9671. Definitions.
9672 Siate laws; scope of subchapter.
2ET3. Risk ratantion groups.
GET4. Purchasing grou,

g groups.
9675. Apglicaliify of securities laws.




Management of Federally-Owned Facilities

1995 2003 2016
DOE Order 430.1A L[> DOE Order 430.1B C DOE Order 430.1C
Life Cycle Asset Management | | Real Property Asset Management | BREEINZI o] o =g WA\ FETgFTo [Slaa (=gl

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.”




Federal Roles and Responsibilities

Y 1!
\ / 75
A' O
National Nuclear Security Administration
« Established 2000
 Enhances national security through military application of nuclear science

« Assumed responsibility of nuclear enterprise and associated infrastructure

B, U.S. DEPARTMENT OF OFFICE OF
)3 ENERGY ENVIRONMENTAL

MANAGEMENT

 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.

e Cleanout of liquid systems. NIYSE

National Nuclear Security Administration Fundjng an d Execu t'fon
I

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

Production Phase Facility Stabilization Phase D&D Phase

\.\atf—a‘z (Excess Facility) (Decommissioning)

Surveillance & Maintenance

o)

waic? >

L

) . Fully staffed and maintained
* Rerouting or decoupling Production Operations

utilities that interface with
other facilities.

Nuclear Deactivation ¥ ;
& Downgrade RN OREM
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Waste Characterization, Abatement,
Demolition, and Disposal

- A a {
Reduced staff and maintenance -

Nuclear material removal,
Radiological characterization,
and NCS downgrade analysis

e Characterization of
physical, chemical, and
radiological conditions

. “Cold and Dark”
prior to transfer.

Facility End Points
Defined for D&D




After Facility Transfer to DOE-EM

DOE-EM assumes responsibility for:

Any remaining deactivation activities, such as abatement and
removal of asbestos, lead paint, or other hazardous materials

Final characterization for disposition of waste

|solation of building utilities from the site

Demolition

Disposal of waste and building debris

10




Steps of Nuclear Criticality Deactivation and Downgrade Strategy

. ldentify and rank systems of nuclear criticality safety (NCS) concern, based on amount of uranium holdup or
contamination within each system.

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

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

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.

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

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




[#8) Nuclear Deactivation and Downgrade

Ensure each Isolated/air-gapped system
or equipment item In facility measures

<700g of residual U-235 contamination

* Objective is to eliminate NCS controls and
credited Criticality Accident Alarm System (CAAS)



Forging a Transition Strategy for Building 9212

., Nuclear
Lessons | - Deactivation

9212
Transition
Strategy

Learned 'O ° and Downgrade
e Strategy

Building 9212

Building 9206

» 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

13



Building 9212 Transition Strategy

Phase 1 Phase 2

Address Currently Relocate Key
Inoperable/Abandoned Production Capabilities

Process Equipment and and Decouple 9212 from
Reduce Inventories Adjacent Facilities

Phase 3 RS Phase 4
UPF Startup and Post-Operational Clean Out
shut-down corresponding of 9212
systems in 9212

(Remove Hold-up, Eliminate
MAA and NCS Controls,
Transfer to EM)




@) Transition Timeline for Buildings 9206 and 9212

1940s | 1950s | 1960s | 1970s | 1980s | 1990s | 2000s | 2010s | 2020s | 2030s

Production Operations
Nuclear
Deactivation Facility

Downgrade

’kTransfer to

DOE-EM

o T e Y

uilding 9206

Production Operations
Nuclear
Deactivation Ay

Downgrade

e R Rt B Transfer to
9212 Complex DOE-EM
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Conclusion

Faclility Disposition and Modernization
Partnership

Leading modernization efforts through infrastructure
iInvestments, 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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