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Recent Challenges and Accomplishments in Characterizing Sealed Sources for Disposition to
the Waste Isolation Pilot Plant

By loana Witkowski, Alex Feldman, Mike Pearson

For the past ten years, the Offsite Source Recovery Project (OSRP) has been recovering excess and
unwanted radioactive sealed sources that pose a potential risk to public health and safety. The OSRP is
part of the National Nuclear Security Administration’s Global Threat Reduction Initiative (GTRI) and has
been able to recover over 25,000 sources from more than 900 US and international sites. The project’s
original mission included recovering sources, packaging them in shielded containers, and providing
interm storage pending approval for disposal at the Waste Isolation Pilot Plant {(WIPP). The GTRI/OSRP
mission has since expanded and evolved from recovering **Pu, 2*®Pu and ** Am sources to include high
activity ¥Co, ®*Cs, and *°sr sources. OSRP continues to search for new disposal avenues for other
radioisotopes, such as 2’Np, ***Cm, and **Cf. This paper focuses on the details of the WIPP compliant
characterization process for disposal of transuranic (TRU) sealed sources. This process provides an
isotopic distribution and activity analysis for all ten WIPP tracked radioisotopes. To meet
characterization requirements, each source is characterized using acceptable knowledge “AK” of the
available radiological information, in lieu of non-destructive assay testing. Challenges include: identifying
source data, such as activity and date of manufacture; obtaining historical process documentation from
source manufacturers; correcting for the presence of multiple isotopes; and disposing of radioactive
materials that contain a mixture of TRU radionuclides with target elements, such as Lithium. We are
now developing characterization methodologies for ***Cm and **2Cf, which have half-lives less than 20
years, but contain long lived impurities and in-growth daughters. . We discuss the challenges in
disposition of all of these isotopes at WIPP and discuss our approach to meet characterization

requirements.
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Total Sources Recovered by OSRP per Fiscal Year
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Please enter your name [Ioana Witk owski
Pick a Container LA |64585 [wl
Run Date {6/30/2011

Weight of SFC's (including sources) I 4000

‘Weight of Sources NOT in SFC's

Total

Clear Curies | Clear Grams | Clear Sources |

Cunes - Weight - MfrDate -
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Sernial Num ~ | Isotope

3 3/3/1965 930AM137 241Am/Be
0.035 2/12/1970 AM310

-
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Manufacturer - Shape - D . Lengt -
cylindncal 0.8 1.98
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Isotope {241Am

Source Characterization Nuclides (must have RadDecay names to appear). All the nuclides you want to appear on reports
should be listed here. If anything is not applicable, or if its value is zero, just leave i

1t out.
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Mean Ci/G of Material

- Curie Fraction -

347E+00

3 56E-05
1.74E-04

5 87E-08
6.18E-08
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4.14E-03

7.26E-14
1.95E-13
475608

I14E15

1.00E+00
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VLA / Hadwslogical Charactenzation BUR: LA UnK-UH-UUb

Container. LA00000064585 Waste Weight (kg)

673072011

Decay Corrected Data

Activity 1.00
Sigma Error (Ci)

Hass 1.00
Hass (grams)  Sigme Error Activity (Cih
{grams)

FGE PE-Ci Decay Heat (W) % Type A Limit

2.36E-10 2.28E-10 2.08E-08 2.01E08 000E+00  0.00E+00 2.30E-11 3.84E-10
4 56E-07 6.46E-09 4 45E-09 6.30E-11 4. 10E-07 1.39€-09 1.29E-10 4.05E-12
5.43E-07 2.99e-07 3.43E-09 189E-03 0.00E+00  0.00E+00 9.89E-11 3.12E-12
3.16E-06 1.70E-06 6 93E-12 373E12 203E-06  0.00E+00 1.91E-13  0.00E+00
1.25E-06 6.89€-07 2.17E-05 1.19E-05 1.42E-07 1.97E-05 7.18€E-07 8.03E-08
U-238 5.026-07 371E-07 1.71E-13 126E-13  000E+00 0 00E+00 4.32E-15  0.00E+00
Pu-239 241E-03 1.30E-03 1.52E-04 8 17E-05 241E-03 152E-04 4 71E-06 5.62E07
Pu-240 4 85E-04 2 61E-04 1.11E-04 6.00E-05 1.09E-05 1.11E-04 3.47E-06 4.13E-07
Am-241 8.12E-01 1.16E-02  2.82E+00 3.98E-02 162602  2.82E+00 9.42E-02 1.04E-02
Pu-241 3.75E-06 2.01E-06 3.90E-04 2.09E-04 8.43E-06 7.64E-06 1.24E-08 J.54E-07
Pu-242 1.05E-05 5.76E-06 4 16E-08 2.29E-08 7.85E-08 3.78E08 1.23E-09 1.54E-10
Sr-90 1.28E-10 1.23E-10 1.76E-08 170E-08 0.00E+00  0.00E+00 2 4E-11 2 17E09
:::;“oves NA NA NA NA NA NA NA NA

Total* 8.15E-01 1.16E-02  2.82E+00 3.98E-02 1.76E-02  2.82E+00 9.42E-02 1.04E-02
*RMS for emmors

| (1.00 Sigma Error}
| Tru Alpha Activity Concentration 9.96E+03
 Tru Alpha Activity 3 98E-02
~ Total Pu-239 Equi Activity 3.98E-02

1 J [

smogg

> < e " . ' Total Pu-239 Fissle Gram Equiv 1.32€-03
. TotalDecay Heal 9 42E-02 133603
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DO YOU HAVE UNWANTED SOURCES?

osrp.lanl.goy

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 perspective.

‘ Sealed Sources Recovery Registration NISA
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