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Presentation Notes
DOE’s purpose in managing accountable nuclear materials is to assure that throughout their lifecycles, and across many Departmental elements, required forms of nuclear materials are at hand when needed to satisfy mission requirements and properly dispositioned—recycled, sold, transferred, or disposed  as waste—when they are not.

 BACKGROUND: DOE Order 410.2, Management of Nuclear Materials , requires the Office of Nuclear Materials Integration (ONMI) to coordinate with the Nuclear Materials Advisory Board (NMAB) to prepare a national strategic plan for nuclear materials management every three years.

 APPROACH: In coordination with the NMAB, the ONMI led a systematic approach to draft the strategic plan. The process began with a memorandum from Deputy Secretary Poneman, dated May 3, 2010, announcing the beginning of the effort and requesting the support of organizations with nuclear materials management responsibilities. An initial meeting was held on June 8-9, 2010 , during which senior management and program representatives conveyed the importance of and the expectations for the strategic plan. Among the speakers were Under Secretary Kristina Johnson and the Under Secretary for Nuclear Security, Tom D’Agostino. 

Following the initial meeting, the ONMI employed a method devised in the sixties by Hughes Aircraft to help large groups of people collaborate on a document get it right the first time. The method is called “STOP,” standing for “Sequential Thematic Organization of Publications.” Using STOP, a core writing team began by drafting topics and thesis statements. The topic statement is the “what,” and the thesis is the “so what” and sometimes also the “now what.” The topics and thesis statements were then story-boarded and developed into modules which formed building blocks for the plan. Each module contains the “what,” “so what,” “where we are,” “barriers” and “recommended actions.” A guiding principle was that we would begin with decisions already made and ask ourselves whether anything more needed to be done assuming the decisions were implemented. We found that in many cases, the recommended action was simply to carry  out existing plans and decisions. In some cases, new decisions and plans would be needed to address a specific issue. 

In all, over a period of about six months more than a hundred people representing DOE Headquarters and Field Elements, M&O and other technical and functional experts participated in the process. Three core teams were formed to focus on “Plutonium”, “Uranium” and “Other Nuclear Materials.” In addition, ad hoc groups were called together to focus on cross-cutting issues identified by the core groups. Functional experts were consulted when needed. Integration was assured by having a combination of face-to-face meetings, conference calls and other communications to ensure team members had access to information and were able to contribute their thoughts and ideas. In addition, a Microsoft Sharepoint site was established to enable team members to see the evolving drafts, reference materials and other information relating to the strategic plan. A lasting benefit of this process is the creation of a substantial body of knowledge which will remain available and added to going forward.

The product of this concerted thinking about nuclear materials management is a set of recommended actions to ensure continued success of DOE and NNSA missions that depend on the availability of  nuclear materials and that we manage the materials effectively.  Some of the recommended actions simply call for completing projects or actions already underway or planned while others call for new action. 


NUCLEAR MATERIALS STRATEGIC PLAN

Entering a new era VISION
new beneficial uses of isotopes
smaller federal nuclear complex SIMPLE TO STATE BUT
increased security requirements CHALLENGING TO ACHIEVE

Consolidating nuclear materials  The vision for management of
and disposing of excess C 1.
e nuclear materials is that

throughout their lifecycles, required
forms of nuclear materials are
available when needed and are

Producing and supplying properly disposed of when no longer
needed isotopes required.

Preserving rare, valuable
1sotopes
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Background
DOE Order 410.2, Management of Nuclear Materials, requires the Office of Nuclear Materials Integration (ONMI) to coordinate with the Nuclear Materials Advisory Board (NMAB) to prepare a national strategic plan for nuclear materials management every three years.  
ONMI led a systematic approach to draft the strategic plan.
The process began with a memorandum from Deputy Secretary Poneman, dated May 3, 2010, announcing the beginning of the effort & requesting the support.
An initial meeting was held on June 8-9, 2010.
Sequential Thematic Organization of Publications (STOP) method was used.
Using STOP, a core writing team began by drafting topics & thesis statements.
A guiding principle was that we would begin with decisions already made and ask ourselves whether anything more needed to be done assuming the decisions were implemented. 
We found that in many cases, the recommended action was simply to carry out existing plans and decisions.
In some cases, new decisions and plans would be needed to address a specific issue.  
In all, over a period of about six months more than a hundred people representing DOE Headquarters and Field Elements, M&O and other technical and functional experts participated in the process.
Three core teams were formed to focus on “Plutonium”, “Uranium” and “Other Nuclear Materials.”   In addition, ad hoc groups were called together to focus on cross-cutting issues identified by the core groups.
A Microsoft SharePoint site was established to enable team members to see the evolving drafts, reference materials and other information relating to the strategic plan.
A lasting benefit of this process is the creation of a substantial body of knowledge which will remain available and value added to going forward.


ASSURED SUPPLY

Identify demand for nuclear materials for
the foreseeable future.

Assess available supply of required nuclear
materials in the required forms and
locations.

Develop strategies for resolving any
material supply shortages related to forms,
locations, or crosscutting dctivities
involving such things as transportation and
packaging; production, process, analytical,
and storage facilities; and core
competencies.

Develop capital acquisition projects if
needed, to implement supply strategies.

CONSOLIDATION &
DISPOSITION OF EXCESS

Identify and characterize all excess and
surplus materials.

Confirm existence of disposition paths
for all excess and surplus materials.

Develop disposition paths where none
presently exist.

Consolidate storage of excess awaiting
disposition.

Develop capital acquisition projects if
needed , to implement consolidation ¢»
disposition strategies.
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Deliberated quite awhile defining the NSP goals


KEY TAKEAWAYS

For almost a decade, our laboratories and facilities have been underfunded and undervalued.
The consequences of this neglect—like the growing shortage of skilled nuclear scientists and
engineers and the aging of critical facilities—have largely escaped public notice.

Nuclear materials management is central to the national security responsibilities of the
department.

Nuclear materials are intimately involved in research efforts to produce low carbon energy
science and technology.

Responsible use of nuclear materials provides other benefits which improve the health and
prosperity of the nation. The Department plays a crucial role in assuring these benefits can
be attained while reducing the risk of misuse of nuclear materials.

Must be properly handled and not misused.

To be successful in meeting our obligations to the nation we must make nuclear materials
available when and where needed, handle and store them safely and securely, promote non-
proliferation, and prevent unintentional release to the environment.

Nuclear materials management is practically impossible — but not completely impossible
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When we started this, the Strategic Posture Commission led by former Defense Secretaries William Perry and James Schlesinger warned that our nuclear complex requires urgent attention.
Managing what remains, however, is just as complex as before—perhaps even more so, because much of it is approaching the end of its useful life or no longer needed in its present size, form, and configuration.  It’s been a knotty problem to discern and decide which materials should be kept and disposed of.
Activities involving nuclear materials take years to plan and implement 



FUTURE OPPORTUNITIES

Accelerate stabilization, Accelerate value added disposition

consolidation and disposition of of excess non-nuclear materials;

nuclear materials at LANL, Y-12,

INL; Develop robust strategic material
management program to ensure

Consolidate and disposition supply of unique materials for

“orphan” materials at DOE and future missions; and

other sites (e.g., universities,

commercial industry); Develop a standardized
Departmental reporting system to

Develop disposition paths for status key metrics in nuclear

materials which currently have materials management.

none; (e.g., expanded use of direct
disposal of excess materials);
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Path forward & next steps were identified, 35, in the following areas:

Policy:  Develop a formal process for deciding what to do with nuclear materials no longer needed by the current program
Plutonium
Uranium
Other Nuclear Materials
Facilities & Infrastructure
Transportation & Containers:  Review the inventory of materials across the complex to identify those currently approved as contents in existing packages & those that are not; for materials lacking a certified package, identify practical steps to develop a package solution.
Information Management:  Improve information collection, communication, & reporting processes & technology to make important nuclear materials management information more easily accessible by those who need it to accomplish the Department’s missions.



MATERIAL MANAGEMENT FRAMEWORK
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Our Stakeholders and how we work

Maybe DELETE


HEAVY ISOTOPE LMMO ESTABLISHED - Jury 20, 2012

Specitic isotopes Covered:

]

]
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Plutonium — 240, 242
Americium — 241,243
Curium — 242, 244, 246, 248

og| Cf |Cf248|Cf249 | Cf250 | Cf251 | Cf252 | Cf 253 | Cf 254

97| Bk |Bk247|Bk 248 | Bk 249 | Bk 250 | Bk 251

0 2 Cm |Cm 242(Cm 243|Cm 244|Cm 245|Cm 246|Cm 247|Cm 248(Cm 249|Cm 250
Californium - 249, 252 %
Neptunlum B 237 o5] Am JAm 241]1Am 242)Am 243|Am 244(Am 245|Am 246|Am 247|Am 248
Uranium — 233, 234
Thorium — 228 229 94| Pu [JPu239|Pu?240|Pu241|Pu242|Pu243|Pu 244 | Pu 245 | Pu 246 | Pu 247
b
03] Np [Np236|Np237|Np238|Np239|Np 240 C O
o2] U JU233|U234|U235 (U236 | U237 | U238 | U239
91| Pa |Pa231|Pa232|Pa233|Pa234|Pa235]|Pa236|Pa237|Pa238
Th228|Th229 [ Th230| Th231 | Th232 | Th233|Th234 | Th235| Th 236 | Th 237
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Heavy Isotope Lead Material Management Organizations (LMMO) established by memo from the Office of Nuclear Materials Integration (ONMI), July 20, 2012

Roles and Responsibilities per Order 410.2
Identify facility and material requirements and match to availability
Identify excesses and match to associated consolidation or disposition plans
Identify technologies and core competencies
Describe facility and resource management utilization and/or replacement, including end-of-life and capital equipment requirements
Describe the status of compliance with applicable requirements, as well as plans for achieving compliance

Provide technical and administrative assistance, maintain detailed inventory data, conduct technical and cost analysis, and identify options to ONMI and the Nuclear Material Advisory Board (NMAB) for integrating and coordinating the management of heavy isotopes in the national interest

Established in Coordination with Program Office and Resourced by ONMI
Isotope-Specific Subject Matter Expertise
Track and Coordinate Long-Term Needs
Isotope Specific Nuclear Material Plans
Develop Disposition Pathways
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ORNL HEAVY ISOTOPES LONG HISTORY

Enriched Heavy Isotopes, 1962-1982

— Th, U, Pu, Am, and Cm Miss HFIR, 1967

= National Heavy Element Program, 1957~ E
present
— Uses ?42Pu, ?3Am, and ?**Cu feedstock

* Irradiation of 2#°Bk, 2! Am, 2>3Es, and 2*’Np

— for specialty isotopes

= 232Cf Industrial Sales Program I ease/I.oan
Program, 1969 — Present

= Mark-18A and -42 Processing, 1991-2006;

— Separated 2*2Pu, 2**Pu, 2**Cm, and ?**Am
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ORNL archives via Tim Gawne
 OK, that's not really Miss HFIR. It's Linda Workman, Miss Tennessee of 1967, who during her tenure as the state's beauty queen visited the High Flux Isotope Reactor at Oak Ridge National Laboratory. But, you know, if there'd been a Miss High Flux Isotope Reactor pageant and if Miss Workman had entered, I bet she'd have won.

Forty seven years later???



MATERIAL SPECIFIC MANAGEMENT PLAN (MSMP)

ORDER

v" Requirement in DOE Order
410.2, Management of Nuclear
Materials
MANAGEMENT OF NUCLEAR

MATERIALS

v Supports the National
Strategic Plan for Nuclear
Materials

Participation from
stakeholders and SMEs across

DOE to provide enterprise-
Nl NuclorSecurty Acinisaton wide perspective

Office of Nuclear Materials Integration



Presenter
Presentation Notes
Annotated topical outline
Executive Summary 
Scope 
Introduction
Supply Summary (Current and Planned)
Material Requirements (Current and Planned Demand)
Supply versus Demand Analysis 
Inventory Transactions – Additions and Removals  
Facilities, Processes, Equipment, Feed Materials, and Capability  
Status of Recent Activities and Milestone  
Summary of Key Future Milestones, Decision Points, and Resource Requirements
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FUTURE HEAVY ISOTOPE MSMPS

MSMPs will be developed for all in-scope* heavy isotopes

— Three year cycle to support National Strategic Plan for Nuclear Materials

2013 Americium-241
Curium -242, -244, -246, -248 and Americium-243
2014 _
Plutonium-240, -242
Californium-249-252
2015 :
Neptunium-237
I
Uranium-234 and Thorium-228,-229 |
2016 .
Uranium-233

*Scope established by Chartering Document 7/20/2012
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First plan was completed end of August 2013
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MSMP HIGHLIGHTS FOR AM-241

The amount of separated, usable Am-241 in use within
DOE is ~725 grams

Additional Am-241 material is needed for

— DOE Fuel Cycle Research and Development (FCR&D)
within DOE

— IDPRA for commercial sales
Proposed processing at INL will meet DOE demand

[sotope Development & Production for Research &
Applications (IDPRA) is evaluating opportunities to
meet commercial demand
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The scope of this plan includes the Department of Energy (DOE) inventory of Americium‑241 (Am‑241) that has been separated and purified and is available for programmatic use.  The scope includes Am‑241 that exists as an ingrowth decay product in plutonium metal and oxide or in residues from plutonium processing operations.

This plan addresses identified demand both within and outside of DOE.  Estimated demand outside of DOE is to be provided by the IDPRA Program.  Opportunities for supplying Am‑241 are identified via planned DOE program activities.

IDPRA:  The Isotope subprogram supports the production, and the development of production techniques of radioactive and stable isotopes that are in short supply for research and applications. Isotopes are high-priority commodities of strategic importance for the Nation and are essential for energy, medical, and national security applications and for basic research; a goal of the program is to make critical isotopes more readily available to meet domestic U.S. needs.



NEXT STEPS

Identify specitic DOE internal and commercial demand
beyond 2022, and potential alternative sources

Incorporate plans for saving (rather than discarding) teed
material into the plutonium disposition projects at a level
and rate consistent with the proposed material quantity
demand ranges

Continue to improve and document estimates of Am-241
inventory that is unseparated, but potentially usetul as
production feed material



CLOSEOUT OF THE CF-252
LOAN/LEASE PROGRAM
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APPLICATIONS

= Packaged in sealed
containers

* Used as neutron sources
— Radiography
— Well logging
— Nuclear reactor start-up
— Instrument calibration
— Cancer therapy

— Prompt gamma neutron
activation analysis (PGNAA)

— Education




ORNL and RIAR are the only ~ CALIFORNIUM-252
producers O First isolated in 1952 in

Ivy-Mike explosion

ORNL provides about 70% of O 2645y half-life
the world’s Cf-252 O 2.3x10% n/pg/s

Fission Products + 3.76 n/fission

S.F.

06.91%
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RIAR – Research Institute of Atomic Reactors in Dimitrovgrad
Ivy Mike was the codename given to the first test of a thermonuclear device, in which part of the explosive yield comes from nuclear fusion. It was detonated on November 1, 1952 by the United States on Enewetak, an atoll in the Pacific Ocean, as part of Operation Ivy. The device was the first full test of the Teller-Ulam design, a staged fusion bomb, and was the first successful test of a hydrogen bomb.



CF-252 LOAN/LEASE PROGRAM

BACKGROUND

CURRENT STATUS

Cf-252 Loan/Lease Program

Allowed users to borrow or lease Cf-252 sealed
sources

Loans or leases spanned 1-5 years, and were
renewable

Customers paid a low fee to cover some shipping
and handling costs, but paid nothing for the Cf-
252

Loan program has been in a suspended state
since 2009, awaiting decision on its fate
(Resume? Retool? Close?)

Loaned or leased inventory
— 59 customers on record (47 sites)
— 57 customers hold 220 loaned/leased sources

— 2 customers handed over their sources (1 each)
to DOE’s Off-Site Source Recovery Project
(University of Maryland, 2009; Edinboro
University, 2011)

Stored inventory
336 sealed sources stored at ORNL in a storage

pool (many of these owned by the Cf-252
Loan/Lease Program)

No new sources manufactured for loan or
lease in many years

No new loan or lease agreements have been
executed

ORNL hasn’t been able to accept source
returns from customers since regular program

funding ended
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Program History
Initiated as a component of DOE’s Cf-252 Market Evaluation Program in late 1960s
Two purposes
Stimulate growth of industry centered on Cf-252 (sales)
Stimulate demand for Cf-252 in the marketplace (loans)

Program administered by Savannah River Site (SRS) from late 1960s through 1987
ORNL took over the program in 1988

Program funded by  Atomic Energy Commission (AEC), Energy Research & Development Administration (ERDA), and then DOE
Sales performed through the DOE Isotope Program
Production and loans funded by DOE NNSA

In 2009, regular DOE funding ceased

Industry quickly rallied and organized a private consortium to restart Cf-252 production and sales

No new funding was provided by anyone to continue the loan program


WHERE WE ARE

= In 2012, DOE selected to close out the loan program
* Desired End State

— All sources recovered from non-DOE customers

— All sources at DOE sites are recovered or reassigned to other active
DOE programs

— Stored sources valuable to other DOE programs are reassigned

— Unneeded sources are disposed to Nevada National Security Site
(NNSS) or Waste Isolation Pilot Plant (WIPP)

— No sources remain in the program inventory at end of closeout

— All loan or lease agreements closed
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Accomplishments
Set up an automated customer survey web site to collect information from program customers
SurveyMonkey.com
So far, 39 customers (2/3 response rate) have filled in the survey
Received additional information by email and follow-up phone calls

Digitizing customer historical records and organizing them into an Access database
Loan agreements, shipping records, etc.

We have begun planning our next steps – Request for sources

The Office of Nuclear Material Integration (ONMI) is offering you the opportunity to request one or more Cf-252 sealed sources that currently sit at ORNL in a storage pool. These sources are a legacy of the Cf-252 Loan/Lease Program. The Cf-252 Loan/Lease Program is closing, and the Cf-252 sources under its control must be disposed, or matched to other DOE programs. 

The acquisition process will work as follows.  
The requester will identify which source or sources they wish to acquire. 
NA-73 and will match sources with DOE programs. The matches are non-binding, and the receiving DOE program may accept or refuse an individual match. 
Once matches are accepted at a site, a funding agreement (e.g., MPO, WFO agreement, or other funding mechanism) will be forged to fund the retrieval and shipping of sources to that site.  
A transfer of ownership will be coordinated between parties, and program ownership information will be updated in the Nuclear Materials Management Security System (NMMSS) database.   
The delivery of sources will be scheduled, and the source or sources will be delivered as described in the funding agreement. 




PROJECT PROPOSALS

Mk-42 Segment Processing to Recover Pu-242

Enrichment Study for Minor Plutonium Isotopes
(Pu-242 and Pu-244)

///A"

VAT w‘"

National Nuclear Security Administration




POTENTIAL RECOVERY OF HEAVY ISOTOPES OF
INTEREST

Recovery of Material from Mk-18A Targets Stored at SRS

— Heavy Curium (680 grams) high in Cm-246-248 content for Cf-252
production

— Pu-244 (20 grams) of interest for spikes and tracers (requires
enrichment)

Recovery of Material from Mk-42 Targets Stored at ORNL

— Isotopically pure Pu-240 (80 grams)
— Pu-242 (575 grams plutonium) with greater than 75% Pu-242
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Mk-18A and Mk-42 Target Materials Irreplaceable
Infrastructure to fabricate and irradiate the targets at SRS no longer exists
Cost to re-establish the infrastructure to produce the materials is prohibitive (>$1Billion); therefore, the materials are irreplaceable
The targets contain a number of rare is heavy isotope with critical uses
Pu-240, Pu-242 and Pu-244
Cm-244, Cm-246, and Cm-248
Am-243

If no action is taken these materials will be disposed as waste

Mk-18A and Mk-42 Target Materials Uses
Mk-18A Targets
Contains unique heavy curium high-yield feedstock for production of heavy actinides (Cf-252, Bk-249, etc) for the lifetime of the High Flux Isotope Reactor (HFIR)
Contains irreplaceable Pu-244 for certified reference material and special heavy isotopes for R&D�
Mk-42 Targets 
Continue isotopically pure Pu-240 for use in fabrication of test devices for detector systems
Contain Pu with high Pu-242 content (>75% Pu-242) for potential Defense Program applications


MK-42 SEGMENT PROCESSING TO RECOVER PU-242

- Benetits
Description

Recover Pu-242 contained in 14 Mk-42
“Middle” segments stored at ORNL -
574 grams of Pu with 76.8% Pu-242

Unprocessed Mk-42 segments
have been determined to be
excess to NNSA programmatic
needs

These unique materials were
made by irradiation of Pu-239
to very high burn-up (~-86%)

Proposed Milestones ; )
and will never be made again

Activities Due Date
Develop plan for FY14 Mk-42 segment processing 2/28/2014 "[‘he Mk,42 segments Wlll be
Complete first 7 “Middle” segment campaign 9/30/2015
d = S Y processed to recover Pu-242 for
Complete second 7 “Middle” segment campaign 12/30/2016 f 1 .
Package and ship Pu-242 product 33112017 Detense Programs, eliminate

Complete process waste disposition 9/30/2017 the present NNSA legacy, and
establish a DOE asset
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Proposed Funding



ENRICHMENT STUDY FOR MINOR PLUTONIUM ISOTOPES
(PU-242 AND PU-244)

Description:

A study will be conducted to determine
options for enriching Pu-242 and Pu-244
using Electromagnetic Isotope Separation
(EMIS) and/or nuclear reactor irradiation
which involves irradiation of Pu in the HFIR
at ORNL to “burnout” Pu-239 and Pu-240.
Both techniques have been conducted in the
past at ORNL to enrich Pu.

Proposed Milestones

Activities Due Date
Evaluate enrichment options 6/30/2014
Complete calculations for enrichment by irradiation 9/30/2014
Fabricate test Pu target and irradiate in HFIR 6/30/2015
Develop EMIS concept and develop system requirements 6/30/2015
Submit final report 9/30/2015

Benefits

This study will clarify the technical path forward
and supports budget request to establish Pu minor
isotope enrichment in the U.S. The project can use
new EMIS technology being developed at ORNL
for stable isotope enrichment.

Provide enriched Pu-244 for a number of
critical applications and users

- Isotope Dilution Mass Spectrometry (IDMS), highly
accurate and precise measurements of plutonium in
nuclear forensics, industrial and intelligence
applications

- Pu-244 analytical standards were developed for unique
applications in International Nonproliferation and
Nuclear Security

- Other important users are the U.S. intelligence
community and environmental forensic studies

Provides enriched Pu-242 for use by Defense
Programs i

AVAILABLE PU MATERIAL IS NOT ENRICHED TO
MEET PROGRAMMATIC NEEDS.

T . T
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Establish enrichment performance and requirements for an new EMIS system for plutonium (throughput, safety category, security category, etc.)
Calculate expected enrichment at different irradiation locations using existing irradiation models for HFIR 
Evaluate hybrid enrichment approaches by combining the two techniques to reduce cost

Proposed Funding
FY 2014
$300K
FY 2015
$350K


Y THOUGHTS?
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