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Abstract

This presentation to the INMM Conference July 15, 2012, is a discussion on expanding the OSRP’s

mission by including Cm-244 and Cf-252 sealed sources for disposal as transuranic material to Waste
Isolation Pilot Plant.



WIPP Disposal

INMM Conference July 2012

by loana Witkowski, Julia Whitworth, Alex Feldman, Mike Pearson
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that pose a potential risk to national security, public
health, and safety

* OSRP is part of the National Nuclear Security
Administration (NNSA) Office of Global Threat
Reduction

* OSRP addresses radiological threat reduction for
NNSA by aggressively removing radioactive
materials (in the form of sealed sources) from the
public sector that could pose a terrorist threat if
acquired
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e OSRP started to recover actinides in 1999

* Recovery of beta-gamma sources started in 2004

 WIPP disposition of 22°Pu sources started in 2003 after
DOE/NNSA Defense Determination approval. Similar Defense
Determinations were obtained in 2006 for 2%8Pu and ?*1Am

° First NTS disposal of ©Co occurred in 2008

* OSRP’s source recovery mission expanded by including
additional radionuclides, such as 23’Np, 2**Cm), 252Cf
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°Oil and Gas Service
Companies

-—-n F % «Colleges and Universities

*Manufacturing
*Medical Facilities
*Military Installations
eConstruction Industry

*DOE and Government
Sites
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A Gammator
containing
137CS
recovered from
a school
district in
Texas
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244Cm
239Pu 226Ra
238Pu QOSr
252Cf GOCO
137CS

192|r

All nuclides currently found in
|IAEA sealed-sources-of-

concern list
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UNCLASSIFIED

Total Sources Recovered by OSRP per Fiscal Year
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UNCLASSIFIED

244Cm and #2Cf Recoveries per Fiscal Year
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3. OSRP Organizes Source Recovery
or Self-Ships

4. Sources Consolidated in Interim Storage

5. Sources Shipped to Long-Term Storage

6. Characterization of Sealed Sources for WIPP

7. Final Disposal Approval by CCP

8. Transp
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» Decay chain includes 1= 6. y -WIPP eligib

Cm-244 | Pu-z40 | u-23e | Th-232
1.811F+1y 6.560E+3y 2 341E+7 y 1.405E+10y

* ORNL producer of 2#4Cm in US

e 244Cm sealed sources manufactured by Amersham, IPL

« Batches provided to manufacturers were periodically purified to
remove ingrowth of radionuclides, such as 24°Pu
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Cm-245* 2% 8.50E+03
Cm-246* 10%-11% 4.75E+03
Cm-247* 0.2% 1.56E+07
Cm-248* 0.1% 3.39E+05

* TRU eligible radionuclides

* All of the “impurity” Cm isotopes listed meet the definition of TRU
and contribute to the TRU content of 24Cm source material
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capsule® | source™
Cm-244 1.81E+01 | 80.97 6.82E-01 | 6.82E+08 - -
Cm-245 8.50E+03 0.172 4.87E-05 4.87E+04 6.77 9.75E+02
Cm-246 4.75E+03 0.307 4.70E-04 4.70E+05 65.3 9.41E+03
Pu-240 6.57E+03 | 0.227 8.76E-04 | 8.76E+05 121.7 | 1.75E+04
Am-241 4.32E+02 3.74 1.60E-07 1.60E+02 0.023 0.32E+01
193.8 2.79E+04
nCi/g nCi/g
Majority TRU Content capsule source

Considerations:

*Minimum age of 2*4Cm sources collected by OSRP is 10 years

*Decay calculations take into account an average distribution of 244Cm isotopic data from ORNL
*TRU nCi/g calculations were done for the largest special form capsule 7200 g and ™50 g per source
*The four main radionuclides contributors were considered
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» Even with the heaviest capsule considered in the calculations for the TRU
content and considering all Cm “impurity” isotopes, the TRU content is 193.8
nCi/g /Ci ?44Cm.

« If weight of capsule is excluded, TRU content increases to 28,000 nCi/g/Ci
244Cm
 lower quantities of material can be packaged
» shorter decay period could be used
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ource material contains an Impurities-
eligible

* ORNL High Flux Isotope Reactor is producer of 252Cf in US

o 252Cf sealed sources are manufactured by Amersham, IPL,
Frontier, and DOE

» Used in oil well logging and reactor start-up operations

» Decays by a emission primarily and spontaneous fission

» Batches provided to manufacturers were periodically purified to

remove ingrowth _of __undeS|red | radl uc =
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CXCF- | CAMP68 | CXCF- | COMP69 Fraction | Content,
708 579 % nCi/Ci
(7/18/91) (6/30/96)
6/9/03 Cf-252
( ) (9/6/01)
Cf-249* 351y 3.41 5.76 6.70 6.63 5.63 5.57
Cf-250 13.20y 8.70 9.22 9.63 12.66 10.05 9.98 6.34E+05
Cf-251* 898y 2.60 2.85 2.97 4.06 3.12 3.11
Cf-252 2.65y 85.27 81.99 80.63 76.65 81.14 81.26
Cf-253 17.81d 0.004 <0.165 0.03 Not 0.05 0.05
reported
Cf-254 61.9d 0.010 <0.018 0.04 0.00003 0.02 0.02

**TRU eligible radionuclides — a. emitters and t;,, > 20y
*At time of manufacture, the material meets the definition of WIPP transuranic
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*TRU nCi/g calculations were done for a model IlI special form capsule 3500 g
*Minimum age of 252Cf sources collected by OSRP is 10 years

TRU Nuclide Concentration, nCi

Half-Life,
TRU Nuclide yrs 5yrs nCi 10 yrs nCi 20 yrs nCi
Cf-249 351 5.20E+05 5.15E+05 5.05E+05
Cf-251 898 1.13E+05 1.12E+05 1.11E+05
Cm-246 4760 1.61E+04 2.84E+04 4.51E+04
Cm-248 3.39E+05 5.51E+03 7.00E+03 7.50E+03
Cm-245 8500 2.13E+02 4.24E+02 8.39E+02
Cm-250 9700 2.45E-01 2.45E-01 2.45E-01
Am-241 433 6.42E-02 4.85E-01 3.45E+00
Pu-242 3.75E+05 7.73E-02 2.85E-01 9.75E-01
Total TRU Content
6.55E+05 6.63E+05 6.70E+05
nCi/3500 g*
1.87E+02 nCilg 1.89E+02 nCi/g 1.91E+02 nCi/g
capsule capsule capsule
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their concentrations of transuranic nuclides

« If weight of capsule is excluded, TRU content increases to 6.7E+5 nCi/g/Ci
252Cf
 lower quantities of material can be packaged
» shorter decay period could be used
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. source material contains significant amount of TRU
impurities, increasing with time the TRU content for WIPP disposal

» Factors influencing the TRU concentration for each container:
* isotopic distribution of the production batch
* initial source activity
» weight of sources and special form capsules
« dates of source manufacture
« contribution of other curium and californium isotopes and
TRU ingrowth daughters
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DO YOU HAVE UNWANTED SOURCES?

osr.lanl.ov

Register unwanted transuranic and selected beta, gamma sources with
OSRP for recovery consideration.

OSRP source recovery operations are generally prioritized on the basis of
activity and level of security.

Where numerous sources of lower activity are present at a single location,
consideration is given to the total activity from a security perspectlve
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o Sealed Sources Recovery Registration FYASTY

Thee purpese of this form is to provids a isen for users to regis e sealed sources with the OFf:-Site Source Recovery Project
(OSRP). Pleass register your sources even if you want to keep them for now. A place has been provided to indicate whether or not the sources are
excess (ak.a, "notin use” or “unwasted'). When the fiorm i subrited), the information will automatically be entered into the OSRP database. Once
your information bas been checked, vou will receive an e-mall notice of acceptance. Prior 1o the recovery of source(s), source owaers will be
notified and provided a listing of documentation required by OSEP. Any questions concerning the use of this form should be submitted to the OSRP

COI’]taCt OSRP by emad gsrp @lan oy, or phoae (S05) 667-6701.

Site Infa (ltems in blue are required)
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‘Enter sources on next page
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