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The Challenge..

Current characterization methods for LLRW

e Gross approximations which tend to yield overly conservative results
 E.g., Periodic swipe sampling of DAW every two years (10 CFR Part 61, USA regulation)

* Compositing swipes over time underestimates short-lived radionuclides which results in
overestimating hard-to-detect nuclides as well as Co-60 and Cs-137

* Estimating package specific gamma-emitting activity is typically done via HPGe detectors

*Not easily portable, significant data processing, liquid nitrogen cooled, cost prohibitive, etc.

..and the Solution

« REACh™ system allows a technician to directly measure gamma emitting activity ¢

for LLRW, via RadHAND with quick on-the-fly results
* The REACh™ Software uses package specific radionuclide information with
package specific dose rates to perform waste characterization and classification
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Test Results & Conclusuon

Fly Ash Drum Comparison Summary

Radionuclides REACh Percent HPGe GCD REACh/HPGe  REACh/GCD
of Interest uCi Abundance
Ag-108m 0.00E+00 0.00% 7.25E+01 0.00E+00 0.00
Ag-110m 7.06E+01 0.32% 1.36E+02 6.36E+02 0.52 0.11
Am-241 3.91E+01 0.18% 0.00E+00 3.71E+01 1.05
Ba-133 5.92E+00 0.03% 0.00E+00 6.97E+00 0.85
C-14 3.11E+01 0.14% 0.00E+00 3.83E+01 0.81
Ce-141 0.00E+00 0.00% 8.33E+00 0.00E+00 0.00
Cm-243 2.30E+01 0.10% 1.08E+02 2.18E+01 0.21 1.05
Cm-244 2.30E+01 0.10% 0.00E+00 2.16E+01 1.06
Co-57 5.40E+01 0.24% 1.16E+02 2.89E+02 0.47 0.19
Co-58 0.00E+00 0.00% 9.38E-01 2.31E+00 0.00 0.00
Co-60 1.82E+03 8.23% 1.92E+03 2.09E+03 0.94 0.87
Cr-51 0.00E+00 0.00% 0.00E+00 4.14E-02 0.00
Cs-134 7.04E+00 0.03% 4.25E+00 9.01E+00 1.66 0.78
Cs-137 4.69E+03 21.25% 4.01E+03 4.45E+03 117 1.05
Fe-55 1.50E+03 6.79% 0.00E+00 1.61E+03 0.93
Ge-68 3.83E+03 17.33% 5.31E+03 8.33E+03 0.72 0.46
Lu-177m 0.00E+00 0.00% 2.99E+01 6.98E+01 0.00 0.00
Mn-54 3.69E+01 0.17% 3.82E+00 3.29E+01 9.66 1.12
Nb-94 1.20E+01 0.05% 0.00E+00 1.46E+01 0.83
Nb-95 1.69E+02 0.77% 6.70E-01 7.67E+00 *x 22.06
Ni-63 4.85E+03 21.96% 0.00E+00 5.97E+03 0.81
Pu-238 1.26E+01 0.06% 0.00E+00 1.20E+01 1.05
Pu-239 5.40E+01 0.24% 0.00E+00 5.19E+01 1.04
Pu-240 5.40E+01 0.24% 0.00E+00 5.19E+01 1.04
Pu-241 0.00E+00 0.00% 0.00E+00 4.54E-01 0.00
Pu-242 7.89E+00 0.04% 0.00E+00 7.14E+00 1.10
Rh-101 3.47E+01 0.16% 0.00E+00 3.84E+01 0.90
Sb-124 0.00E+00 0.00% 0.00E+00 6.29E+00 0.00
Sb-125 4.60E+02 2.08% 7.51E+01 1.08E+02 *x 4.24
Sn-113 0.00E+00 0.00% 0.00E+00 1.23E+00 0.00
Sr-90 1.30E+03 5.89% 0.00E+00 1.23E+03 1.05
Tc-99 2.92E+03 13.20% 0.00E+00 2.81E+03 1.04
Th-227 0.00E+00 0.00% 0.00E+00 4.34€-03 0.00
Zn-65 6.22E+00 0.03% 6.24E+01 6.85E+01 *x 0.09
Zr-95 8.07E+01 0.37% 0.00E+00 2.30E+01 3.51
Totals 2.21E+04 2.81E+04 0.787
Total gammas 1.12E+04 1.19E+04 1.60E+04 0.941
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Good agreement between REACh and HPGe detector (the total gamma
emitters found were within 10%).

The final characterization results were over 20% lower than the results
provided by the waste generators on the average

One final test which was completed was a “walk-around” scan of a 20’
intermodal container. It was completed in roughly 1 minute and the results
were within 4% of those obtained using fixed detector locations and count
times totaling over 20 minutes

Next in-field test are coming soon



