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APPENDIX C.  Gamma Spectroscopy, ICP-MS, and XRF, XRD Sample 

Results and QA Results 
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Table 7.  Gamma spectroscopy analytical results for Mn-54, Co-57, Zn-65, Sr-85, Ru-106, 
Ce-139, and Cs-137. 
 
ADP FILE/NOTEBOOK REF WSRC-NB-2003-00207 pg 107  
Sample ID 300242781   
Comment    
Count Date 9/25/2007   
Count Time 13:44   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.86E+01 10.5% 
 Co-57 4.60E+00 22.9% 
 Zn-65 <1.29E+01 MDA 
 Sr-85 3.65E+02 2.39% 
 Ru-106 <5.57E+01 MDA 
 Ce-139 <5.15E+00 MDA 
 Cs-137 <7.55E+00 MDA 
    
    
Sample ID 300242782   
Comment    
Count Date 9/25/2007   
Count Time 15:48   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <5.59E+00 MDA 
 Co-57 <4.00E+00 MDA 
 Zn-65 <1.27E+01 MDA 
 Sr-85 2.31E+02 2.88% 
 Ru-106 <5.26E+01 MDA 
 Ce-139 <4.46E+00 MDA 
 Cs-137 <3.29E+00 MDA 
    
    
Sample ID 300242783   
Comment    
Count Date 9/25/2007   
Count Time 17:52   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <5.43E+00 MDA 
 Co-57 <4.16E+00 MDA 
 Zn-65 <1.65E+01 MDA 
 Sr-85 3.13E+02 2.55% 
 Ru-106 <5.44E+01 MDA 
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 Ce-139 <4.81E+00 MDA 
 Cs-137 1.26E+01 15.5% 
    
    
Sample ID 300242784   
Comment    
Count Date 9/25/2007   
Count Time 19:55   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <6.10E+00 MDA 
 Co-57 <3.18E+00 MDA 
 Zn-65 <1.47E+01 MDA 
 Sr-85 3.02E+02 2.58% 
 Ru-106 <4.97E+01 MDA 
 Ce-139 <4.96E+00 MDA 
 Cs-137 1.35E+01 14.4% 
    
    
Sample ID 300242785   
Comment    
Count Date 9/25/2007   
Count Time 21:59   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <4.41E+00 MDA 
 Co-57 1.42E+01 13.6% 
 Zn-65 <1.42E+01 MDA 
 Sr-85 6.00E+02 2.11% 
 Ru-106 <6.48E+01 MDA 
 Ce-139 <6.12E+00 MDA 
 Cs-137 1.85E+02 3.27% 
    
    
Sample ID 300242786   
Comment    
Count Date 9/26/2007   
Count Time 12:03   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.94E+03 1.23% 
 Co-57 1.36E+03 1.54% 
 Zn-65 2.40E+02 4.39% 
 Sr-85 8.87E+02 2.01% 
 Ru-106 <1.90E+02 MDA 
 Ce-139 <9.27E+00 MDA 
 Cs-137 2.68E+02 3.26% 
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Sample ID 300242787   
Comment    
Count Date 9/26/2007   
Count Time 2:06   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 7.12E+00 24.4% 
 Co-57 8.07E+00 17.7% 
 Zn-65 <1.53E+01 MDA 
 Sr-85 4.04E+02 2.40% 
 Ru-106 <5.40E+01 MDA 
 Ce-139 <4.73E+00 MDA 
 Cs-137 1.23E+02 3.83% 
    
    
Sample ID 300242788   
Comment    
Count Date 9/26/2007   
Count Time 4:10   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 6.02E+01 6.30% 
 Co-57 2.65E+01 7.81% 
 Zn-65 1.63E+01 23.6% 
 Sr-85 5.73E+02 2.17% 
 Ru-106 <7.52E+01 MDA 
 Ce-139 1.39E+01 13.2% 
 Cs-137 1.94E+02 3.32% 
    
    
Sample ID 300242789   
Comment    
Count Date 9/26/2007   
Count Time 7:52   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.85E+03 1.04% 
 Co-57 2.64E+03 1.43% 
 Zn-65 2.58E+03 1.70% 
 Sr-85 1.07E+03 1.77% 
 Ru-106 2.78E+02 Upper Limit 
 Ce-139 1.66E+02 2.93% 
 Cs-137 1.10E+03 1.57% 
    
    
Sample ID 300242790   
Comment    
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Count Date 9/26/2007   
Count Time 10:56   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.57E+03 1.05% 
 Co-57 2.25E+03 1.44% 
 Zn-65 1.62E+03 1.86% 
 Sr-85 9.64E+02 1.86% 
 Ru-106 <1.82E+02 MDA 
 Ce-139 1.28E+02 2.97% 
 Cs-137 9.37E+02 1.63% 
    
    
Sample ID 300242791   
Comment    
Count Date 9/26/2007   
Count Time 13:59   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.80E+02 2.20% 
 Co-57 8.20E+01 3.43% 
 Zn-65 7.72E+00 20.4% 
 Sr-85 9.22E+01 1.84% 
 Ru-106 <7.99E+01 MDA 
 Ce-139 <6.76E+00 MDA 
 Cs-137 8.89E+02 1.54% 
    
    
Sample ID 300242792   
Comment    
Count Date 9/26/2007   
Count Time 17:03   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <5.56E+00 MDA 
 Co-57 <3.82E+00 MDA 
 Zn-65 <1.18E+01 MDA 
 Sr-85 2.90E+02 2.23% 
 Ru-106 <3.04E+01 MDA 
 Ce-139 <4.39E+00 MDA 
 Cs-137 3.01E+02 2.19% 
    
    
Sample ID 300242793   
Comment    
Count Date 9/26/2007   
Count Time 20:07   
Count Duration (sec) 10800   



WSRC-TR-2007-00430, REV. 2 
 

Page 45 

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 7.58E+02 1.47% 
 Co-57 5.04E+02 1.69% 
 Zn-65 2.31E+02 3.97% 
 Sr-85 9.05E+02 1.84% 
 Ru-106 <1.02E+02 MDA 
 Ce-139 6.19E+00 26.5% 
 Cs-137 2.52E+02 2.58% 
    
    
Sample ID 300242794   
Comment    
Count Date 9/26/2007   
Count Time 23:10   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 3.14E+03 1.02% 
 Co-57 3.03E+03 1.42% 
 Zn-65 2.89E+03 1.66% 
 Sr-85 1.22E+03 1.75% 
 Ru-106 9.98E+02 5.85% 
 Ce-139 3.74E+02 2.01% 
 Cs-137 5.55E+02 2.33% 
    
    
Sample ID 300242795   
Comment    
Count Date 9/27/2007   
Count Time 2:14   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.75E+01 10.7% 
 Co-57 6.68E+00 17.4% 
 Zn-65 <1.13E+01 MDA 
 Sr-85 7.64E+02 1.86% 
 Ru-106 <4.54E+01 MDA 
 Ce-139 <5.06E+00 MDA 
 Cs-137 1.14E+02 3.41% 
    

 
ADP FILE/NOTEBOOK REF WSRC-NB-2003-00207 pg 107  
Sample ID 300242796   
Comment    
Count Date 9/26/2007   
Count Time 10:45   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 
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 Mn-54 3.41E+00 28.8% 
 Co-57 4.35E+00 26.7% 
 Zn-65 <1.14E+01 MDA 
 Sr-85 6.83E+02 1.86% 
 Ru-106 <4.39E+01 MDA 
 Ce-139 <4.98E+00 MDA 
 Cs-137 1.10E+02 3.45% 
    
    
Sample ID 300242797   
Comment    
Count Date 9/26/2007   
Count Time 13:57   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.59E+01 12.3% 
 Co-57 1.33E+01 12.1% 
 Zn-65 <1.35E+01 MDA 
 Sr-85 8.66E+02 1.91% 
 Ru-106 <7.00E+01 MDA 
 Ce-139 <6.95E+00 MDA 
 Cs-137 5.95E+02 1.87% 
    
    
Sample ID 300242798   
Comment    
Count Date 9/26/2007   
Count Time 15:21   
Count Duration (sec) 10800   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 6.28E+00 17.3% 
 Co-57 1.09E+01 16.4% 
 Zn-65 <7.87E+00 MDA 
 Sr-85 8.66E+02 1.80% 
 Ru-106 <5.01E+01 MDA 
 Ce-139 <4.57E+00 MDA 
 Cs-137 5.23E+02 1.73% 
    
    
Sample ID 300242799   
Comment    
Count Date 9/26/2007   
Count Time 15:59   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 5.50E+00 21.2% 
 Co-57 9.19E+00 17.1% 
 Zn-65 <1.01E+01 MDA 
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 Sr-85 8.72E+02 1.73% 
 Ru-106 <4.64E+01 MDA 
 Ce-139 <4.88E+00 MDA 
 Cs-137 5.15E+02 1.57% 
    
    
Sample ID 300242800   
Comment    
Count Date 9/27/2007   
Count Time 9:13   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.28E+01 9.52% 
 Co-57 1.72E+01 11.5% 
 Zn-65 <1.52E+01 MDA 
 Sr-85 9.21E+02 1.87% 
 Ru-106 <6.53E+01 MDA 
 Ce-139 <7.03E+00 MDA 
 Cs-137 5.25E+02 1.94% 
    
    
Sample ID 300242801   
Comment    
Count Date 9/27/2007   
Count Time 11:17   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 6.81E+00 19.5% 
 Co-57 1.06E+01 21.2% 
 Zn-65 <1.39E+01 MDA 
 Sr-85 9.17E+02 1.88% 
 Ru-106 <6.43E+01 MDA 
 Ce-139 <7.25E+00 MDA 
 Cs-137 6.12E+02 1.87% 
    
    
Sample ID 300242802   
Comment    
Count Date 9/27/2007   
Count Time 13:21   
Count Duration (sec) 7200   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <6.71E+00 MDA 
 Co-57 1.02E+01 16.4% 
 Zn-65 <1.52E+01 MDA 
 Sr-85 9.35E+02 1.88% 
 Ru-106 <6.99E+01 MDA 
 Ce-139 <7.38E+00 MDA 
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 Cs-137 6.79E+02 1.78% 
    
    
Sample ID 300242803   
Comment    
Count Date 9/27/2007   
Count Time 11:43   
Count Duration (sec) 3600   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 9.28E+00 29.1% 
 Co-57 1.27E+01 26.3% 
 Zn-65 <2.48E+01 MDA 
 Sr-85 1.03E+03 2.21% 
 Ru-106 <1.20E+02 MDA 
 Ce-139 <1.14E+01 MDA 
 Cs-137 1.11E+03 2.00% 
    
    
Sample ID 300242804   
Comment    
Count Date 9/27/2007   
Count Time 12:47   
Count Duration (sec) 3600   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 3.85E+01 10.9% 
 Co-57 2.60E+01 12.3% 
 Zn-65 2.32E+01 23.6% 
 Sr-85 1.04E+03 2.20% 
 Ru-106 <1.16E+02 MDA 
 Ce-139 <7.90E+00 MDA 
 Cs-137 9.97E+02 2.08% 
    
    
Sample ID 300242805   
Comment    
Count Date 9/27/2007   
Count Time 13:51   
Count Duration (sec) 3600   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <1.23E+01 MDA 
 Co-57 1.41E+01 15.5% 
 Zn-65 <2.31E+01 MDA 
 Sr-85 6.68E+02 2.46% 
 Ru-106 <8.58E+01 MDA 
 Ce-139 <9.47E+00 MDA 
 Cs-137 1.92E+02 4.31% 
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Sample ID 300242806   
Comment    
Count Date 9/27/2007   
Count Time 15:51   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.65E+01 7.11% 
 Co-57 2.26E+01 8.09% 
 Zn-65 1.61E+01 15.7% 
 Sr-85 7.17E+02 1.81% 
 Ru-106 <4.77E+01 MDA 
 Ce-139 4.83E+00 17.8% 
 Cs-137 2.63E+02 2.09% 
    
    
Sample ID 300242807   
Comment    
Count Date 9/27/2007   
Count Time 19:55   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <4.38E+00 MDA 
 Co-57 9.21E+00 15.6% 
 Zn-65 <6.74E+00 MDA 
 Sr-85 5.16E+02 1.91% 
 Ru-106 <3.86E+01 MDA 
 Ce-139 <4.09E+00 MDA 
 Cs-137 2.12E+02 2.26% 
    
    
Sample ID 300242808   
Comment    
Count Date 9/27/2007   
Count Time 23:58   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 <4.54E+00 MDA 
 Co-57 6.68E+00 20.8% 
 Zn-65 <1.10E+01 MDA 
 Sr-85 5.93E+02 1.87% 
 Ru-106 <4.05E+01 MDA 
 Ce-139 <4.24E+00 MDA 
 Cs-137 2.38E+02 2.20% 
    
    
Sample ID 300242809   
Comment    
Count Date 9/28/2007   
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Count Time 4:02   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 5.59E+01 4.64% 
 Co-57 4.41E+01 4.83% 
 Zn-65 <9.91E+00 MDA 
 Sr-85 9.42E+02 1.75% 
 Ru-106 <5.44E+01 MDA 
 Ce-139 <5.31E+00 MDA 
 Cs-137 7.64E+02 1.49% 
    
    
Sample ID 300242810   
Comment    
Count Date 9/28/2007   
Count Time 8:06   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.11E+01 12.0% 
 Co-57 1.37E+01 9.45% 
 Zn-65 <7.01E+00 MDA 
 Sr-85 8.55E+02 1.77% 
 Ru-106 <5.01E+01 MDA 
 Ce-139 3.77E+00 28.6% 
 Cs-137 6.81E+02 1.53% 
    

 
ADP FILE/NOTEBOOK REF WSRC-NB-2003-00207 pg 107  
Sample ID 300242811   
Comment    
Count Date 9/28/2007   
Count Time 12:09   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.88E+01 8.31% 
 Co-57 1.05E+01 11.7% 
 Zn-65 <9.51E+00 MDA 
 Sr-85 9.16E+02 1.76% 
 Ru-106 <4.70E+01 MDA 
 Ce-139 <5.43E+00 MDA 
 Cs-137 6.87E+02 1.53% 
    
    
Sample ID 300242812   
Comment    
Count Date 9/28/2007   
Count Time 16:13   
Count Duration (sec) 14400   
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 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.19E+01 7.38% 
 Co-57 1.60E+01 12.1% 
 Zn-65 <1.17E+01 MDA 
 Sr-85 9.17E+02 1.76% 
 Ru-106 <5.22E+01 MDA 
 Ce-139 5.83E+00 29.0% 
 Cs-137 7.37E+02 1.50% 
    
    
Sample ID 300242813   
Comment    
Count Date 9/28/2007   
Count Time 20:16   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 2.22E+01 7.57% 
 Co-57 1.30E+01 12.3% 
 Zn-65 <1.01E+01 MDA 
 Sr-85 9.95E+02 1.75% 
 Ru-106 <5.38E+01 MDA 
 Ce-139 <5.77E+00 MDA 
 Cs-137 9.79E+02 1.40% 
    
    
Sample ID 300242814   
Comment    
Count Date 9/29/2007   
Count Time 0:20   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 K-40 1.54E+02 11.0% 
 Mn-54 1.46E+01 10.4% 
 Co-57 1.33E+01 12.4% 
 Zn-65 <1.17E+01 MDA 
 Sr-85 1.01E+03 1.75% 
 Ru-106 <5.51E+01 MDA 
 Ce-139 4.07E+00 29.4% 
 Cs-137 1.05E+03 1.38% 
    
    
Sample ID 300242815   
Comment    
Count Date 9/29/2007   
Count Time 4:24   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 
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 K-40 1.48E+02 11.5% 
 Mn-54 6.59E+00 19.1% 
 Co-57 9.84E+00 11.6% 
 Zn-65 <1.11E+01 MDA 
 Sr-85 7.60E+02 1.82% 
 Ru-106 <4.58E+01 MDA 
 Ce-139 4.92E+00 27.8% 
 Cs-137 4.56E+02 1.71% 
    
    
Sample ID 300242816   
Comment    
Count Date 9/29/2007   
Count Time 8:27   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 K-40 1.83E+02 9.20% 
 Mn-54 9.75E+00 14.6% 
 Co-57 1.05E+01 21.4% 
 Zn-65 1.24E+01 17.9% 
 Sr-85 8.30E+02 1.78% 
 Ru-106 <4.69E+01 MDA 
 Ce-139 4.77E+00 28.4% 
 Cs-137 5.56E+02 1.62% 
    
    
Sample ID 300242817   
Comment    
Count Date 9/29/2007   
Count Time 12:31   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 K-40 1.33E+02 13.4% 
 Mn-54 <3.01E+00 MDA 
 Co-57 <3.43E+00 MDA 
 Zn-65 <9.71E+00 MDA 
 Sr-85 6.00E+02 1.84% 
 Ru-106 <3.99E+01 MDA 
 Ce-139 <4.10E+00 MDA 
 Cs-137 2.95E+01 6.42% 
    
    
Sample ID 300242818   
Comment    
Count Date 9/29/2007   
Count Time 16:34   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 
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 K-40 1.37E+02 13.1% 
 Mn-54 <3.71E+00 MDA 
 Co-57 <3.22E+00 MDA 
 Zn-65 <9.35E+00 MDA 
 Sr-85 4.88E+02 1.88% 
 Ru-106 <3.66E+01 MDA 
 Ce-139 <3.76E+00 MDA 
 Cs-137 2.40E+01 7.43% 
    
    
Sample ID 300242819   
Comment    
Count Date 9/29/2007   
Count Time 20:38   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 K-40 1.42E+02 14.2% 
 Mn-54 8.16E+00 15.9% 
 Co-57 6.13E+00 25.2% 
 Zn-65 <1.08E+01 MDA 
 Sr-85 7.37E+02 1.80% 
 Ru-106 <4.07E+01 MDA 
 Ce-139 <4.62E+00 MDA 
 Cs-137 2.70E+02 2.06% 
    
    
Sample ID 300242820   
Comment    
Count Date 9/27/2007   
Count Time 15:56   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 1.91E+01 7.45% 
 Co-57 1.03E+01 13.6% 
 Zn-65 <1.06E+01 MDA 
 Sr-85 7.80E+02 1.76% 
 Ru-106 <4.49E+01 MDA 
 Ce-139 <3.23E+00 MDA 
 Cs-137 2.35E+02 2.05% 
    
    
Sample ID 300242821   
Comment    
Count Date 9/27/2007   
Count Time 19:59   
Count Duration (sec) 14400   

 Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 3.65E+03 0.93% 
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 Co-57 3.56E+03 1.35% 
 Zn-65 3.44E+03 1.53% 
 Sr-85 1.35E+03 1.67% 
 Ru-106 3.30E+03 2.03% 
 Ce-139 2.59E+03 1.48% 
 Cs-137 4.66E+03 1.14% 
    
    
 300242822   
Sample ID    
Comment 9/28/2007   
Count Date 0:03   
Count Time 14400   

Count Duration (sec) Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 6.12E+01 4.02% 
 Co-57 5.31E+01 3.47% 
 Zn-65 5.74E+01 6.12% 
 Sr-85 2.04E+01 5.61% 
 Ru-106 4.03E+01 13.7% 
 Ce-139 4.88E+01 3.65% 
 Cs-137 7.05E+01 3.69% 
    
    
 300242823   
Sample ID    
Comment 9/28/2007   
Count Date 4:06   
Count Time 14400   

Count Duration (sec) Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

 Mn-54 3.66E+03 0.93% 
 Co-57 3.50E+03 1.40% 
 Zn-65 3.43E+03 1.52% 
 Sr-85 1.33E+03 1.68% 
 Ru-106 3.32E+03 2.20% 
 Ce-139 2.63E+03 1.47% 
 Cs-137 4.66E+03 1.14% 
    
    
 300242824   
    
Sample ID 9/28/2007   
Comment 8:10   
Count Date 14400   

Count Time Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

Count Duration (sec) Mn-54 <4.12E+00 MDA 
 Co-57 <2.53E+00 MDA 
 Zn-65 <9.65E+00 MDA 
 Sr-85 <4.41E+00 MDA 
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 Ru-106 <2.16E+01 MDA 
 Ce-139 <2.89E+00 MDA 
 Cs-137 <4.30E+00 MDA 
    
    
 300242825   
    
Sample ID 9/28/2007   
Comment 12:13   
Count Date 14400   

Count Time Radioisotope Activity (dpm/mL) 
1 Sigma 
%Unc 

Count Duration (sec) Mn-54 <3.42E+00 MDA 
 Co-57 <2.53E+00 MDA 
 Zn-65 <9.08E+00 MDA 
 Sr-85 <4.40E+00 MDA 
 Ru-106 <2.21E+01 MDA 
 Ce-139 <2.91E+00 MDA 
 Cs-137 <4.16E+00 MDA 
    

 
 



WSRC-TR-2007-00430, REV. 2 
 

Page 56 

Table 8.  Gamma spectroscopy analytical results for Pu-238 and Fe-55. 
 
Tube # Boring/Sample # ADS LIMS# Pu-238 

(DPM/ml) 
1 Sigma 

%Uncertainty 
Fe-55 

(DPM/ml) 
1 Sigma 

%Uncertainty 
101b-A B-949/CORE R3 300242951 1.01E+02 11.74% < 7.88E+00 MDA 
101b-B  300242952 4.00E+01 13.20% < 2.85E+01 MDA 
102b-A B-951/CORE R5 300242953 9.82E+02 6.12% < 5.67E+01 MDA 
102b-B  300242954 9.95E+02 7.29% < 1.75E+01 MDA 
103b-A B-901/CORE R20 300242955 1.64E+03 6.55% < 9.71E+01 MDA 
103b-B  300242956 1.25E+03 6.52% < 1.14E+02 MDA 
104b-A B-901/CORE R22 300242957 1.07E+03 7.33% < 2.37E+01 MDA 
104b-B  300242958 1.44E+03 6.50% < 9.48E+01 MDA 
105b-A B-901/S5 300242959 9.63E+03 5.62% < 2.42E+02 MDA 
105b-B  300242960 1.05E+04 5.34% < 2.23E+01 MDA 
106b-A B-901/S8 300242961 6.91E+03 5.41% < 8.97E+01 MDA 
106b-B  300242962 5.75E+03 5.43% < 1.04E+02 MDA 
107b-A B-904/S10 300242963 3.25E+03 6.15% < 2.57E+01 MDA 
107b-B  300242964 3.76E+03 6.04% < 1.29E+02 MDA 
108b-A B-913/S9 300242965 2.30E+03 6.20% < 1.38E+02 MDA 
108b-B  300242966 2.28E+03 6.36% < 2.27E+01 MDA 
109b-A B-913/S10 300242967 4.52E+02 8.36% < 7.08E+01 MDA 
109b-B  300242968 9.79E+02 7.20% < 1.02E+02 MDA 
110b-A B-917/S12 300242969 1.83E+03 5.85% < 1.13E+01 MDA 
110b-B  300242970 1.15E+03 6.12% < 4.63E+01 MDA 
111b-A B-917/S14 300242971 1.69E+03 5.81% < 6.57E+01 MDA 
111b-B  300242972 2.34E+03 6.37% < 2.37E+01 MDA 
112b-A B-917/S15 300242973 3.21E+03 6.16% < 1.23E+02 MDA 
112b-B  300242974 1.52E+03 6.65% < 1.21E+02 MDA 
113b-A B-919/S8 300242975 7.32E+02 6.52% < 8.58E+00 MDA 
113b-B  300242976 4.06E+02 6.75% < 3.52E+01 MDA 
114b-A B-920/S11 300242977 1.60E+03 5.85% < 6.33E+01 MDA 
114b-B  300242978 1.24E+03 7.09% < 1.89E+01 MDA 
115b-A B-928/S7 300242979 9.38E+02 7.10% < 7.93E+01 MDA 
115b-B  300242980 7.52E+02 7.36% < 9.91E+01 MDA 
116b-A B-929/S12 300242981 8.08E+02 7.55% < 1.66E+01 MDA 
116b-B  300242982 8.40E+02 7.37% < 7.38E+01 MDA 
117b-A B931/S11 300242983 1.84E+03 5.89% < 1.12E+01 MDA 
117b-B  300242984 1.03E+03 7.02% < 1.07E+02 MDA 
118b-A B932/S6 300242985 2.16E+02 7.68% < 3.03E+01 MDA 
118b-B  300242986 1.84E+02 7.76% < 4.09E+01 MDA 
119b-A B951/S7 300242987 1.30E+02 14.69% < 1.31E+01 MDA 
119b-B  300242988 1.17E+02 11.80% < 5.49E+01 MDA 
120b-A B-951/S9 300242989 1.48E+02 12.49% < 1.29E+01 MDA 
120b-B  300242990 1.14E+02 12.26% < 7.24E+01 MDA 
121b-A Spike control 300242991 1.37E+04 5.52% 1.42E+04 11.41% 
121b-B  300242992 1.06E+04 5.62% 1.43E+04 11.16% 
121b-C  300242993 1.35E+04 5.30% 1.43E+04 10.18% 
122b-A Blank control 300242994 < 7.11E+00 MDA < 3.72E+01 MDA 
122b-B  300242995 < 7.41E+00 MDA < 2.59E+01 MDA 
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Table 9.  Gamma spectroscopy analytical results for Ni-59. 

 

Tube # 
ADS Sample 

ID Boring/Sample # Rep Ni-59 (DPM/ml) 
1 Sigma % 
Uncertainty 

101c-A 300242906 B-949/CORE R3 1 < 4.17E+00 MDA 
101c-B 300242907  2 < 4.81E+00 MDA 
102c-A 300242908 B-951/CORE R5 1 < 7.96E+00 MDA 
102c-B 300242909  2 < 8.11E+00 MDA 
103c-A 300242910 B-901/CORE R20 1 < 9.00E+00 MDA 
103c-B 300242911  2 < 1.54E+01 MDA 
104c-A 300242912 B-901/CORE R22 1 < 8.11E+00 MDA 
104c-B 300242913  2 < 9.57E+00 MDA 
105c-A 300242914 B-901/S5 1 9.95E+01 14.46% 
105c-B 300242915  2 1.45E+02 7.32% 
106c-A 300242916 B-901/S8 1 < 5.21E+00 MDA 
106c-B 300242917  2 2.18E+02 7.94% 
107c-A 300242918 B-904/S10 1 1.08E+01 30.69% 
107c-B 300242919  2 1.24E+02 10.23% 
108c-A 300242920 B-913/S9 1 2.73E+01 24.68% 
108c-B 300242921  2 2.12E+02 8.10% 
109c-A 300242922 B-913/S10 1 2.89E+01 18.33% 
109c-B 300242923  2 6.29E+01 17.69% 
110c-A 300242924 B-917/S12 1 1.03E+01 54.62% 
110c-B 300242925  2 1.14E+01 35.58% 
111c-A 300242926 B-917/S14 1 1.68E+02 11.07% 
111c-B 300242927  2 2.16E+02 6.68% 
112c-A 300242928 B-917/S15 1 9.76E+01 8.34% 
112c-B 300242929  2 < 8.53E+00 MDA 
113c-A 300242930 B-919/S8 1 2.37E+01 20.15% 
113c-B 300242931  2 1.41E+01 30.95% 
114c-A 300242932 B-920/S11 1 < 1.59E+01 MDA 
114c-B 300242933  2 < 8.91E+00 MDA 
115c-A 300242934 B-928/S7 1 < 1.11E+01 MDA 
115c-B 300242935  2 2.89E+01 23.90% 
116c-A 300242936 B-929/S12 1 7.72E+01 10.45% 
116c-B 300242937  2 1.87E+02 8.92% 
117c-A 300242938 B931/S11 1 < 1.43E+01 MDA 
117c-B 300242939  2 2.72E+01 12.36% 
118c-A 300242940 B932/S6 1 1.29E+01 17.91% 
118c-B 300242941  2 7.23E+00 43.85% 
119c-A 300242942 B951/S7 1 < 8.11E+00 MDA 
119c-B 300242943  2 < 9.65E+00 MDA 
120c-A 300242944 B-951/S9 1 < 1.56E+01 MDA 
120c-B 300242945  2 < 8.00E+00 MDA 
121c-A 300242946 Spike control 1 3.97E+02 7.43% 
121c-B 300242947  2 3.27E+02 8.71% 
121c-C 300242948  3 4.06E+02 6.07% 
122c-A 300242949 Blank control 1 < 4.80E+00 MDA 
122c-B 300242950  2 < 8.20E+00 MDA 



WSRC-TR-2007-00430, REV. 2 
 

Page 58 

 

Table 10.  ICP-MS analytical results for Ag. 

 
ICP-MS Data 

File Kaplan Ag 242846-860  File: Kaplan Ag 242876-890   
      

  

Nominal Std 
Concentration  

10 ug/L   

Nominal Std 
Concentration  

10 ug/L 

ADS Sample ID 
Ag              

ug/L 
Initial Check 

Std ADS Sample ID 
Ag              

ug/L 
Initial Check 

Std 
300242846 0.05 9.92 300242876 106.4 10.1 
300242847 <0.200   300242877 103   
300242848 <0.200   300242878 66.84   
300242849 <0.200   300242879 26.74   
300242850 <0.200   300242880 <0.200   
300242851 <0.200   300242881 <0.200   
300242852 <0.200   300242882 <0.200   
300242853 0.352 Mid Check 300242883 <0.200 Mid Check 
300242854 39.95 10.3 300242884 <0.200 10.3 
300242855 67.76   300242885 0.703   
300242856 43.58   300242886 128.8   
300242857 61.04   300242887 128.2   
300242858 32.25   300242888 124.2   
300242859 23.04 End Check 300242889 <0.200 End Check 
300242860 38.86 10.1 300242890 0.219 10.1 

  

Nominal Std 
Concentration  

10 ug/L 

ADS Sample ID 
Ag               

ug/L 
Initial Check 

Std 
300242861 39.9 10.0 
300242862 79.1   
300242863 111   
300242864 47.1   
300242865 63.0   
300242866 54.5   
300242867 40.7   
300242868 65.5 Mid Check 
300242869 68.1 9.83 
300242870 8.44   
300242871 12.1   
300242872 <5.10   
300242873 <5.10   
300242874 16.9 End Check 
300242875 <5.10 9.95 
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Table 11.  XRD Spectra 
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[241876.raw] B951/CORE R3 Primary Kaplan

00-046-1045> Quartz - SiO 2
01-089-7282> Magnesiohornblende - Ca2Mg4(Al,Fe +3)Si7AlO22(OH)2

04-007-5466> Albite - NaAlSi 3O8
01-072-8208> Biotite - K2(Mg3.15Fe2.59Ti0.17Mn0.09)(Si5.98Al1.92Ti0.10)O20((OH)1.47F1.9

Illite/smectite
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[241870.raw] B901/Core R20 Primary Kaplan

00-046-1045> Quartz - SiO 2
01-080-1094> Albite - Na(AlSi 3O8)

00-019-0932> Microcline - KAlSi 3O8
00-007-0042> Muscovite-3T - (K,Na)(Al,Mg,Fe) 2(Si3.1Al0.9)O10(OH)2

00-014-0164> Kaolinite-1A - Al 2Si2O5(OH)4
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[241872.raw] B901-CORE R22 Primary Kaplan

00-046-1045> Quartz - SiO 2
01-080-1094> Albite - Na(AlSi 3O8)

00-019-0932> Microcline - KAlSi 3O8
00-007-0042> Muscovite-3T - (K,Na)(Al,Mg,Fe) 2(Si3.1Al0.9)O10(OH)2
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[241874.raw] B949/Core R5 Primary Kaplan

00-046-1045> Quartz - SiO 2
01-080-1094> Albite - Na(AlSi 3O8)

00-019-0932> Microcline - KAlSi 3O8
00-007-0042> Muscovite-3T - (K,Na)(Al,Mg,Fe) 2(Si3.1Al0.9)O10(OH)2

00-021-0816> Gypsum - CaSO 4·2H2O
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Table 12. Duplicate sample results and QA results from the XRF analyses.  
 

Customer  ADS # SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O K2O TiO2 P2O5 LOI 
ID   wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% 

             
B901/CORE R20 Primary 241870 76.73 12.93 0.818 0.013 0.147 1.15 1.79 4.98 0.133 0.016 1.16 

B901/CORE R20 
Duplicate 241871 76.71 12.94 0.805 0.012 0.147 1.15 1.80 4.98 0.132 0.015 1.19 

B901/CORE R22 Primary 248172 76.46 12.47 1.05 0.032 0.202 1.35 1.52 5.62 0.128 0.020 1.02 
B901/CORE R22 

Duplicate 248173 76.39 12.54 1.05 0.032 0.198 1.34 1.56 5.61 0.128 0.020 1.02 
B949/CORE R3 Primary 248174 49.19 13.35 9.62 0.171 10.88 9.04 1.88 1.63 0.884 0.391 2.88 

B949/CORE R3 Duplicate 248175 49.11 13.40 9.76 0.174 10.86 9.06 1.82 1.64 0.892 0.392 2.81 
B951/CORE R5 Primary 248176 74.70 13.06 1.64 0.026 0.413 1.66 3.17 4.08 0.195 0.055 0.88 

B951/CORE R5 Duplicate 248177 74.71 13.05 1.64 0.026 0.404 1.66 3.16 4.06 0.194 0.055 0.93 
             

Check Std (beginning) GM 73.74 13.49 1.98 0.046 0.300 0.931 3.76 4.86 0.201 0.061 0.59 
Check Standard (end) GM 73.78 13.48 1.96 0.045 0.306 0.927 3.77 4.86 0.199 0.060 0.59 

             

Standard Value GM 73.42 13.55 2.01 0.043 0.37 1.07 3.78 4.76 0.212 0.062 
not 

given  
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Table 13.  Gamma analyses quality assurance results. 
 
Explanation and overview of QA results for gamma analyses:  The QA standards contained 
the peak energies of seven isotopes; the peak energies spanned the gamma energy range of 
interest.  These were measured each working day prior to the start of any sample analyzes.  
The 48 QA analyses, each reporting the peak energies of seven isotopes are presented here.  
A mark in the QA results in the “Deviation/Flags” column of “In” means the measured value 
needs to be “investigated”, but the instrument is within specifications of the standard.  A 
“Deviation/Flags” comment of “Ac” means the measured value is outside the acceptable 
range and “action” is required.  The “action” flag indicates that the analyses results are 
unacceptable. From these 48 QA analyses, there were a total of 336 isotopes standards 
reported, of which five “investigate” flags and zero “action” flags were identified. Since the 
five “investigate” flags were not three back-to-back days on the same instrument, no action 
was required. Together, these QA results indicate that all measurement were within 
specifications.   
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~*********************************************.*****.* ********************

GENIE QUALITY ASSURANCE
*****************************-**********************************

*****
****

~A File:
,ample 10:
,ample Quantity:
~easurement Date:
~lapsed Live Time:
~lapsed Real Time:

?arameter Description
[Mean +/- Std. Dev.]

Last Results Report
9/27/07 7:27:56 AM

C:\SAMPCHG\SPC1MCA.QAF
QA

1.0000E+000
9/27/07 7:12:37 AM

900.0 seconds
904.7 seconds

Value Deviation/Flags
< LU : SD : UD : BS >

< >
0.00

< >
0.00

< >
0.00

< > I'!' i"\. J d ....
0.00

~< :In >
0.00

< >

~-241 Peak energy
[0.00+/-0.00]

:5-137 Peak energy
[0.00+/-0.00]

:0-60 Peak energy
[0.00+/-0.00]

:5-137 Peak FWHM
[0.00+/-0.00]

1\' '41 activity
[0.00+/-0.00]

:0-60 activity
[0.00+/-0.00]

:s-137 activity
[0.00+/-0.00]

5.9522E+001

6.6168E+002

1.3325E+003

1. 3029E+000

1.7700E-002

1.5828E-002

1.5500E-002

<
0.00

0.00
>

Plags Key: LU Lower/Upper Bounds Test
SD Sample Driven N-Sigma Test
UD = User Driven N-SIgma Test
BS = Measurement Bias Test

Page 63

(Ab Above, Be = Below)
(In Investigate, Ac Action)
(In = Investigate, Ac Action)
(In Investigate, Ac Action)
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******* *"**

**~ ...
I E o A LIT Y ASS U RAN C E

* .. * 1t'1Ir**** .. ******

QA File:
Sample ID:
Sample Ouanti ty:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

Parameter Description
(Mean +/- Std. Dev.]

Am-24l Peak energy
(0.00+/-0.00]

Cs-137 Peak energy
(0.00+/-0.00]

Co-60 Peak energy
(0.00+/-0.00]

Cs-137 Peak FWHM
(0.00+/-0.00]

Ar'·241 activity
(0.00+/-0.00]

Co-60 activity
(0.00+/-0.00]

Cs-137 activity
(0.00 /-0.00]

Last Results Report
9/26/07 7:27:37 AM

C:\LOWLEV\LLDMCA.QAF
QA

l.OOOOE+OOO
9/26/07 7:12:26 AM

900.0 seconds
904.3 seconds

Value

5.9416E+00l

6.6174E+002

1.3325E+003

1. 497 6E+000

1.7496E-002

1.6082E-002

1.5223E-002

Deviation/Flags
< LU : SD : un : BS >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

Flags Key: LU
SD
UD
BS

Lower/Opper Bounds Test
Sample Driven N-Sigma Test
User Driven N-SIgma Test
Measurement Bias Test
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(Ab Above, Be = Below)
(In Investigate. Ac Action)
(In = Investigate, Ac Action)
(In Investigate, Ac Action)
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******* *"**

**~ ...
I E o A LIT Y ASS U RAN C E

* .. * 1t'1Ir**** .. ******

QA File:
Sample ID:
Sample Ouanti ty:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

Parameter Description
(Mean +/- Std. Dev.]

Am-24l Peak energy
(0.00+/-0.00]

Cs-137 Peak energy
(0.00+/-0.00]

Co-60 Peak energy
(0.00+/-0.00]

Cs-137 Peak FWHM
(0.00+/-0.00]

Ar'·241 activity
(0.00+/-0.00]

Co-60 activity
(0.00+/-0.00]

Cs-137 activity
(0.00 /-0.00]

Last Results Report
9/26/07 7:27:37 AM

C:\LOWLEV\LLDMCA.QAF
QA

l.OOOOE+OOO
9/26/07 7:12:26 AM

900.0 seconds
904.3 seconds

Value

5.9416E+00l

6.6174E+002

1.3325E+003

1. 497 6E+000

1.7496E-002

1.6082E-002

1.5223E-002

Deviation/Flags
< LU : SD : un : BS >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

Flags Key: LU
SD
UD
BS

Lower/Opper Bounds Test
Sample Driven N-Sigma Test
User Driven N-SIgma Test
Measurement Bias Test

Page 64

(Ab Above, Be = Below)
(In Investigate. Ac Action)
(In = Investigate, Ac Action)
(In Investigate, Ac Action)
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***************** ********************************** *******************
~ , G E N I E QUA LIT Y ASS U RAN C E *****

******************** *********•• ************ * ****************.*****

IA File:
,ample ID:
:amp1e Quantity:
reasurement Date:
:lapsed Live Time:
ilapsed Real Time:

'arameter Description
[Mean +/- Std. Dev.]

~-24l Peak energy
[0.00+/-0.00]

~s-l37 Peak energy
[0.00+/-0.00]

:0-60 Peak energy
[0.00+/-0.00]

:s-137 Peak FWHM
[0.00+/-0.00]

'41 activity
[0.00+/-0.00]

~0-60 activity
[0.00+/-0.00)

:s-137 activity
[0.00 /-0.00]

Last Results Report
9/27/07 7:28:06 AM

C:\SPC2\SPC2MCA.QAF
QA

1.0000E+000
9/27/07 7:12:54 AM

900.0 seconds
902.8 seconds

Value

5.9537E+00l

6.6162E+002

1.3326E+003

1.3268E+000

1.8648E-002

l.607lE-002

1.5210E-002

Deviation/Flags
< LtJ : SO : UD : BS >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

nags Key: LU
SD
UD
BS

Lower/upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-SIgma Test
Measurement Bias Test
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(Ab
(In =
(In
(In =

Above, Be = Below)
Investigate, Ac Action)
Investigate, Ac = Action)
Investigate, Ac Action)
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W***.***************************~**** ***************************.********
>* ** G E N I E QUA LIT Y ASS U RAN C E *****

.**********************************************************************

~A File:
;ample ID:
;ample Quantity:
1easurement Date:
~lapsed Live Time:
~lapsed Real Time:

?arameter Description
[Mean +/- Std. Dev.]

w-24l Peak energy
[0.00+/-0.00]

:s-137 Peak energy
[0.00+/-0.00]

~0-60 Peak energy
[0.00+/-0.00]

:s-137 Peak FWHM
[0.00+/-0.00]

rw ~41 activity
[0.00+/-0.00]

:0-60 activity
[0.00+/-0.00]

:s-137 activity
[0.00+/-0.00]

Last Results Report
9/26/07 7:26:48 AM

C:\SPC2\SPC2MCA.QAF
QA

1.0000E+000
9/26/07 7:11:38 AM

900.0 seconds
902.8 seconds

Value

5.9543E+00l

6.6159E+002

1. 3325E+003

1.2550E+000

1.7628E-002

1.6030E-002

1. 5634E-002

Deviation/Flags
< LU : SD : un : BS >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

nags Key: LU Lower/Upper Bounds Test
SD =Sample Driven N-Sigma Test
un User Driven N-SIgma Test
BS Measurement Bias Test

Page 66

(Ab =
(In =
(In
(In

Above. Be = Below)
Investigate. Ac Action)
Investigate. Ac = Action)
Investigate. Ac Action)
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~*****~.**.************ * **************************************** ******
***** G E N I E QUALITY ASS U RAN C E *****

~********************* * ******************************************** *

~A File:
~ample IO:
~ample Quantity:
1easurement Date:
~lapsed Live Time:
~lapsed Real Time:

?arameter Description
(Mean +/- Std. Dev.)

~-241 Peak energy
(0.00+/-0.00)

:5-137 Peak energy
(0.00+/-0.00]

:0-60 Peak energy
[0.00+/-0.00]

:5-137 Peak FWHM
(0.00+/-0.00]

uro-241 activity
[0.00+/-0.00]

:0-60 activity
[0.00+/-0.00]

:s-137 activity
[0.00+/-0.00]

Last Results Report
9/26/07 7:26:23 AM

C:\SAMPCHG\SPC1MCA.QAF
QA

1.0000E+000
9/26/07 7:11:10 AM

900.0 seconds
904.7 seconds

Value

5.9496E+001

6.6l69E+002

1.3325E+003

1.3201E+000

1.7974E-002

1.60I9E-002

1. 5312E-002

Deviation/Flags
< LU : SD : un : BS >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

0.00
< >

~lags Key: LU
SO
un
as

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-SIgma Test
Measurement Bias Test
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(Ab Above, Be = Below)
(In = Investigate, Ac Action)
(In Investigate, Ac = Action)
(In Investigate, Ac Action)
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--**************** **************~* ****************************************
***** G E N I E QUA LIT Y ASS U RAN C E *** *
* ***********************************************************************

Last Results Report
10/16/07 7:35:45 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/16/07 7:04:47 AM
1000.0 seconds
1001.9 seconds

Deviation/Flags
< LU : SD : UD : BS >

4.5189E-00/

Parameter Description
(Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001;/- 0.500]

Value

5.9523E+001
< >

>

>
-8.1270E-00V

-4. 8802E-00l (
. . . >

~ .121~E-00~ /

>

>. . .

~.005~E-001

-6.3483E-001!

<

<

<

<

<

8.805lE+00l

1.2210E+002

7.4848E-005

3.4664E-003

4.5401E-001

Cd-l09 Peak energy
(UD: 8.8030E+001+/- 0.500]

Am-241 Peak FWHM
(UD: 5.1749E-001+/- 0.100]

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

Am-241 wtd mean activity
[UD: 3.6200E-003 /- 0.000]

Cu 57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Cd-l09 Wtd mean activity
[UD: S.6SS0E-003+/- 0.002]

4.4027E-003
<

-6. 7694E-001 /
>

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test

(Ab = Above, Be = Below)
{In Investigate, Ac Actior
(In Investigate, Ac Actior
(In Investigate, Ac Actior
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WSRC-TR-2007-00430, REV. 2

Lash Measurement Q.A. Report 10/22/07 8:57:33 AM Page 1-**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*' ***********************************************************************

Last Results Report
10/22/07 8:57:33 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/22/07 7:08:54 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : OD : BS >

3.7613E-003/
>

>

-4.1031E-002(
. . . >

-~ . 350~E-00~ /

>

>

>

7.6670E-001 /
: : : >

-4.7613E-002(

7. 5684E-002 (

-6.5967E-0011

<

<

<

<

<

<

<

Value

4.8179E-003

8.8009E+001

7.1475E-005

1.2210E+002

5.1273E-001

3.7364E-003

5.9502E+001

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002]

Co-57 wtd mean activity
[OD: 8.8560E-005+/- 0.000]

Cd-l09 Peak energy
[OD: 8.8030E+001+/- 0.500]

Am-241 Peak FWHM
[OD: 5.1749E-001+/- 0.100]

Cv-~7 Peak energy
[OD: 1.2206E+002+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Parameter Description
(Mean +/- Std. Dev.]

Am-241 Peak Energy
(UD: 5.9500E+001+/- 0.500]

Flags Key: LU
SO
ITO
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (n
Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac = Actior.
Invest" gate, Ac Actior.
Invest" gate, Ac = Actior
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report-- 10/18/07 8:10:44 AM Page 1

***** ***** *******************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
*~***********************************************************************

Last Results Report
10/18/07 8:10:44 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFlLES\LG2AM5S3.QAF

1.0000E+000

10/18/07 7:10:15 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : un : BS >

8.5373E-00y'

Parameter Description
[Mean +/- std. Dev.l

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- O.OOOJ

Am.-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100]

d~ 57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Value

5.9504E+001

3.6746E-003

5.0170E-001

1.2208E+002

<

<

<

<

>

4.6382E-0011"
>

/
-1.5790E-001

>

4.7134E-00~
>

>
-3.2790E-00~

-1.3580E-00/

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002J

8.0067E-005

8.8023E+001

4.8202E-003

<

<

<
-4.3377E-001

>

I
>

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In

Page 70

Above, Be = Below)
Investigate, Ac = Actio
Investigate, Ac = Actiol
Investigate, Ac = Actio)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/17/07 9:17:42 AM Page 1

*******************************~*********************************************** G E N I E QUA LIT Y ASS U RAN C E *****~**********************************************************************

Last Results Report
10/17/07 9:17:42 AM

QA File:
Sample ill:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/17/07 7:13:00 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : un : BS >

2.9961E-00/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5800E-003+/- 0.000)

Am-241 Peak FWHM
tr0'"D: 5.1749E-001+/- 0.100)

Co-57 Peak energy
[OD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.0001

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd~109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002)

Value

5.9515E+001

3.6930E-003

5.1522E-001

1.2212E+002

8.7896E-005

8.8017E+00l

5.0492E-003

<

<

<

<

<

<

<

>

5.5408E-00/
>

-2. 2697E-002""'"
: : : >

1.2976E-00/
>

-2.5646E-002(
>

-2.6489E-00/'

: I >
-3.0657E-001

>

nags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Action)
Investigate, Ac = Action)
Investigate, Ac = Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/16/07 7:37:08 AM Page 1
*******************************~*****************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* ~****************************************************************** ***

Last Results Report
10/16/07 7:37:08 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/16/07 7:04:43 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : UD : 8S >

5.1941E-00/

Parameter Description
[Mean +/- Std. Dev.)

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500J

Value

5.9526E+001
< >

Am-241 wtd mean activity
[UD: 3.5800E-003+/- O.OOOJ

Am-241 Peak FWHM
rno: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002)

3.6901E-003

5.1183E-001

1.2211E+002

7.3766E-005

8.8025E+001

4.7542E-003

<

<

<

<

<

<

5.3971E-001/". . .. . .
-5. 6576E-00/

~. 028':E-00:/

-5.7120E-00/'

-1.0498E-002(·

-4.7046E-001)

>

>

>

>

>

>

Flags Key: LU
SO
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actio
Investigate, Ac Actio
Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/15/07 7:39:13 AM Page 1

********************************~*****************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* **********************************************************************

Last Results Report
10/15/07 7:39:13 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMF1LES\LG2AM5S3.QAF

1.0000E+000

10/15/07 7:07:54 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SO : UD : BS >

1.5549E-002/

Parameter Description
[Mean +/- Std. Dev.)

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500)

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
r~: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-I09 Wtd mean activity
[UD: 5.6010E-003+/- O.OOZ]

Value

5.9508E+001

3. 6911E-003

5.1916E-001

1.2207E+002

8.2560E-005

8.8013E+001

4.6175E-003

<

<

<

<

<

<

<

5.4484E-001/

1. 6664E-002/

Z.1286E-00ZI'"

-2.3166E-001/

-3.4897E-0021

-5.4639E-001/

>

>

>

>

>

>

>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SO = Sample Driven N-Sigma Test (In
UD = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac Action)
Investigate, Ac Action)
Investigate, Ac Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report-- 10/11/07 7:50:48 AM Page 1

********************************t*****************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*( ****************** ***************************************************

Last Results Report
10/11/07 7:50:48 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/11/07 7:09:33 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : 00 : BS >

2.l339E-002/

Parameter Description
[Mean +/- Std. Dev.)

Am-241 Peak Energy
[00: 5.9500E+001+/- 0.500)

Am-241 Wtd mean activity
[00: 3.5800E-003+/- 0.000)

Am-241 Peak FWHM
roo: 5.l749E-001+/- 0.100)

Co-57 Peak energy
[00: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[00: 8.8560E-005+/- 0.0001

Value

5.9511E+00l

3.7062E-003

5.1748E-001

1.2208E+002

8.0060E-005

<

<

<

<

<

6.l88lE-00l/. . .. . .
-1.2577E-00/

4.666lE-002/

-3.2820E-001(

>

>

>

>

>

Cd-l09 Peak energy
[00: 8.8030E+001+/- 0.500]

Cd-l09 Wtd mean activity
[00: 5.60l0E-003+/- 0.002)

8.8030E+00l

4.5l06E-003

<

<

Flags Key: LU = Lower/Upper Bounds Test
SD Sample Driven N-Sigma Test
00 User Driven N-Sigma Test
BS Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actior.
(In Investigate, Ac = Actior.
(In = Investigate, Ac = Actior.



WSRC-TR-2007-00430, REV. 2

Page 110/10/07 8:01:29 AMLast Measurement a.A. Report

..--
**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
* ************************* ********************************************

Last Results Report
10/10/07 8:01:29 AM

Q}\ File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GEN~E2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/10/07 7:07:57 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SO : UD : BS >

4.1039E-002/

Parameter Description
[Mean +/- Std. Dev.)

Am-241 Peak Energy
[UD: 5.9500E+00l+/- 0.500J

Value

5.9521E+00l
< >

Am-24l Wtd mean activity
[UD: 3.5800E-003+/- 0.000)

Am-24l Peak FWHM
fuo: 5.l749E-001+/- 0.100]

Co-57 Peak energy
[UD: l.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd-l09 Wtd mean activity
[UD: 5.6010E-003+/- 0.002)

3.7040E-003

5.1294E-00l

1.22l0E+002

7.3878E-005

8.8049E+00l

4.947SE-003

<

<

<

<

<

<

6.079SE-001/
>

-4.5483E-002/
>

8.4229E-002/
: : : >

-5. 6687E-001/
. . . >

~. 814~E-OO~/
>

-3.630SE-001/
>

Flags Key: LU
SO
un
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigrna Test (In
User Driven N-Sigma Test {In
Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac = ActioI
Investigate, Ac = Actio)
Investigate, Ac = Actio)
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report-- 10/9/07 7:36:38 AM Page 1

******************** **********~*** **************************************
*~** G E N I E QUA LIT Y ASS U RAN C E *****
~ ~******************************* **************************************

Last Results Report
10/9/07 7:36:38 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2~5S3.QAF

1.0000E+000

10/9/07 7:06:51 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : un : BS >

4.l855E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
.~: 5.1749E-001+/- 0.100)

Co-57 Peak energy
[OD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002]

Value

5.9521E+001

3.7073E-003

5.2248E-OOl

1. 22l6E+002

7.4297E-005

8.8029E+001

4.9502E-003

<

<

<

<

<

<

<

6.2416E-001/

4.9872E-002!

1.9556E-001f

-5.5071E-00l(

-1.5411E-003(

-3.6154E-001 I

>

>

>

>

>

>

>

Flags Key: LU = Lower/Upper Bounds Test
SD = Sample Driven N-Sigma Test
un User Driven N-Sigma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actio!
(In Investigate, Ac Actio)
(In = Investigate, Ac = Actio!



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/8/07 8:18:28 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* ***********************************************************************

Last Results Report
10/8/07 8:18:28 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/8/07 7:14:20 AM
1000.0 seconds
1002.3 seconds

Deviation/Flags
< LU : SO : 00 : BS >

9.1553E-00~

Parameter Description
[Mean +/- Std. Dev.l

Am-241 Peak Energy
[00: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[00: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
[00: 5.1749E-001+/- 0.100]

Value

5.9500E+001

3.6857E-003

5.1405E-001

<

<

<

>

5. 1804E-001,/'
>

-3.4407E-002/
>

C~ 57 Peak energy
[00: 1.2206E+002+/- 0.500]

Co-57 wtd mean activity
[00: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[00: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[00: 5.6010E-003+/- 0.002)

1.2209E+002

7.5926E-005

8.8006E+001

5.2661E-003

<

<

<

<

6.7261E-002[

/
-4.8781E-001

-4.8080E-00/

-1.8608E-001/

>

>

>

>

Flags Key: LU
SO
00
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac Actior
Investigate, Ac Actior
Investigate, Ac Actior



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report--- 10/4/07 9:28:08 AM Page 1

********************************!********************************************** G E N I E QUA LIT Y ASS U RAN C E ****** ~**********************************************************************

Last Results Report
10/4/07 9:28:08 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

l.OOOOE+OOO

10/4/07 7:10:37 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : UD : BS >

2. 6550E-003/

Parameter Description
[Mean +/- Std. Dev.]

Am-24l Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.l749E-001+/- 0.100]

Co-~7 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002]

Value

5.950lE+00l

3.5849E-003

5.0980E-00l

1. 2210E+002

8.1097E-005

8.8034E+00l

4.9358E-003

<

<

<

<

<

<

<

>

2. 3822E-002 /
>

-7. 6858E-002 /'
>

8.2504E-002/
>

-2.8815E-001/
>

8. 9722E-003 /" .

j>
-3.6955E-00l

>

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be - Below)
Investigate, Ac Action)
Investigate, Ac Action)
Investigate, Ac Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/3/07 7:47:56 AM Page 1-
*******************************~******************************************

*}*{* G E N I E QUA LIT Y ASS U RAN C E *****
*{ .**********************************************************************

Last Results Report
10/3/07 7:47:56 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C;\GENIE2K\CAMFILES\LG2AMSS3.QAF

1.0000E+000

10/3/07 7:17:54 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SO : UD : BS >

4.2213E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9S00E+001+/- 0.500]

Value

5.9521E+001
< >

>

4.8956E-001/

>

>

>

>

-4.1081E-00l

. . .

-~.568~E-00/

:.333~E-00j
j>

-3.4769E-002/

4.0573E-002(

<

<

<

<

<

<

4.8615E-003

8.8032E+00l

1.2208E+002

8.6341E-005

5.l401E-OOl

3.6799E-003

Cd-109 Wtd mean activity
[UD: 5.60l0E-003+/- 0.002]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Am-24l Peak EWHM
.~: 5.l749E-001+/- 0.100]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000)

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Flags Key: LU
SO
{J\)

BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test

(Ab = Above, Be = Below)
(In Investigate, Ac = Actio
(In Investigate, Ac = Actio
(In Investigate, Ac = Action
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/2/07 7:42:50 AM Page 1

**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
* ~*********************************.*********.**************************

Last Results Report
10/2/07 7:42:50 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/2/07 7:11:45 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : un : BS >

3.1654£-00~

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500)

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
rUD: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 wtd mean activity
(UD: 5.6010E-003+/- 0.002J

Value

5.9516E+001

3.7556£-003

4.8938£-001

1. 2210£+002

8.4475E-005

8.8037£+001

4.8846£-003

<

<

<

<

<

<

<

>

8.6083E-001/
>

-2.8109E-001/
>

8.3130£-002/
: : : >

-1. 5773E-001 (
>

1.3199E-002(
>

-3.9800E-001 I
>

Flags Key: LU
SD
un
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actiot
Investigate, Ac Actiot
Investigate, Ac = ActioI



WSRC-TR-2007-00430, REV. 2

***************************************************************************r* G E N I E Q U A·L I T Y ASS U RAN C E ****** c**********************************************************************

Last Results Report
10/12/07 7:41:27 AM

QA File:
Sample ID: ,
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.000,OE+000

10/12/07 7:18:10 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : UD : BS >

l.3336E-OO/

Parameter Description
[Mean +/- std. Dev.]

Am-24l Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-24l Peak FWHM
l: 5.l749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Value

5.9507E+00l

3.7190E-003

5.1488E-00l

1.2208E+002

<

<

<

<

>

6.8150E-00l l
>

I-2.6104E-002
>

3.7811E-002!
>

Co-57 wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-lOg Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-l09 wtd mean activity
[UD: 5.6010E-003+/- 0.002]

7.0839E-005

8.8011E+001

5.0091E-003

<

<

<

-~.84l7E-OO(

-:.89l~E-OO{. . .
-:.288:E-00: J. . .

>

>

>

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Action~
Investigate, Ac Action)
Investigate, Ac = Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report--- 10/1/07 8:46:52 AM Page 1

*******************************~******************************************

*~** G E N I E QUA LIT Y ASS U RAN C E *****
~ ~**********************************************************************

Last Results Report
10/1/07 8:46:52 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LG2AM5S3.QAF

1.0000E+000

10/1/07 7:19:56 AM
1000.0 seconds
1002.2 seconds

Deviation/Flags
< LU : SD : UD : BS >

2.5742E-002/
< . . . >

~.473~E-00~ /
< >

-8.8543E-002 /'

-2.5978E-001

Parameter Description
[Mean +/- Std. Dev.l

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5800E-003+/- 0.000]

Am-241 Peak FWHM
'-'1): 5.1749E-001+/- 0.100l

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8560E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6010E-003+/- 0.002]

Value

5. 9513E+001

3.7120E-003

5.0864E-001

1.2204E+002

7.4019E-005

8.8017E+001

5.1334E-003

<

<

<

<

<

>

-3.7552E-002/
>

-5.6141E-00/
: : : >

-2. 6657E-002 /

j>
>

Flags Key: LU
SD
un
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac ActioI
(In Investigate, Ac Actiot
(In Investigate, Ac Actiot



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/1/07 8:54:34 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
***********************************************************************

Last Results Report
10/1/07 8:54:34 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE'

1. OOOOE+OOO

10/1/07 7:19:48 AM
1000.0 seconds
1001.7 seconds

Deviation/Flags
< LU : SD : un : BS >

-1.0086E-00/
< >

8.3346E-001/

Parameter Description
[Mean +/- Std. Dev.]

Am-24l Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 Wtd mean activity
[OD: 3.5900E-003+/- 0.000)

Am-241 Peak FWHM
rrTD: 5.1749E-OOl+/- 0.100)
I

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-109 Peak energy
[OD: 8.8030E+00l+/- 0.500]

Cd-l09 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

Value

5.9495E+OOl

3.7475E-003

5.0126E-00l

1. 2210E+002

8.5766E-00S

8.8026E+001

4.7490E-003

<

<

<

<

<

<

>

-1. 6235E-001 (
>

8.0109E-002!
>

-2.0235E-001!
: : : >

-7 .2784E-003 /
: : >

-3.8223E-001 /
>

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Slgma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac Action
Investigate, Ac Action:
Investigate, Ac Action:



WSRC-TR-2007-00430, REV. 2

ast Measurement Q.A. Report 10/2/07 7:39:58 AM Page 1

-! *****************************-****************************************

~K* G E N I E QUA LIT Y ASS U RAN C E *****

.*************************************************************************

Last Results Report
10/2/07 7:39:58 AM

:2A File:
:>ample 10:
Sample Quantity:
Sample Date:
~easurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENI~2K\CAMFILES\LXAM05S2.QAF

SAMPLE
1.0000E+000

10/2/07 7:11:35 AM
1000.0 seconds
1004.1 seconds

Deviation/Flags
< LU : SD : un : BS >

7.141lE-003/
< >

3.9460E-001/

>

-1. B356E-002/

: / >

-3.9702E-001

Parameter Description
[Mean +/- Std. Dev.)

Am-241 Peak Energy
[UD: 5.9S00E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5900E-003+/- 0.000]

:41 Peak FWfIM
[UD: 5.1749E-00l+/- 0.100)

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000)

Cd-l09 Peak energy
[UD: B.8030E+00l+/- 0.500)

Cd-l09 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

Value

5.9504E+001

3.6646E-003

5.0712E-001

l.2209E+002

7.7249E-005

8.B021E+001

4.7157E-003

<

<

<

<

<

<

· . .· . .
-1. 0375E-001 /
· . .· . .
6.5414E-002/'

-7.B969E-00l/

>

>

>

>

Flags Key: LU = Lower/Upper Bounds Test
SD = Sample Driven N-Sigma Test
un = User Driven N-S1gma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actio
(In Investigate, Ac = Actio
(In = Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report

-
10/3/07 7:45:11 AM Page 1

••*********.********************~***************.***.*********************
***** G E N I E QUA tIT Y ASS U RAN C E *****
*e- ******************************************************************** *

Last Results Report
10/3/07 7:45:11 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time;
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE

1.0006E+000

10/3/07 7:17:44 AM
1000.0 seconds
1001.7 seconds

Deviation/Flags
< LU : SD : UD :-BS >

3.4225E-002/

Parameter Description
[Mean +/- std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 wtd mean activity
[UD; 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
rnu: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Value

5.9517E+001

3.6655E-003

5.2646E-001

1. 2208E+002

8.0210E-005

<

<

<

<

<

>

3.9949E-00Jl
>

a.9709E-00r'"
: : : >

4.7424E-ool
>

-5. 8550E-00:l'
>

Cd-109 Peak energy
[UD; 8.8030E+001+/- 0.500]

Cd-109 wtd mean activity
[UD: 5.6090E-003+/- 0.002]

8.8042E+001

4.5309E-003

<

<

2.3575E-002/

-4. 7916E-001 /

>

>

Flags Key: LU ~ Lower/Upper Bounds Test
SD Sample Driven N-Sigma Test
UD User Driven N-Sigma Test
B8 Measurement Bias Test
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lAb = Above, Be = Below)
lIn Investigate, Ac Action
lIn Investigate, Ac Action
lIn Investigate, Ac Action



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/4/07 9:25:47 AM Page 1

********************************.******************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*r' **********************************************************************

Last Results Report
10/4/07 9:25:47 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:.

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/4/07 7:10:27 AM
1000.0 seconds
1002.3 seconds

Deviation/Flags
< LU : SD : UD : BS >

-1.6022E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5900E-003+/- 0.000)

Value

5.9492E+001

3.6481E-003

<

<

>

3. 0732E-001 /
>

Aro-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100)

Co 07 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000)

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd-109 Wtd mean activity
[UD: 5.6090E-003+/- 0.002)

5.1146E-001

1.2209E+002

7.0711E-005

8.8004E+001

4.7526E-003

<

<

<

<

<

-6.0331E-002/. . .. . .
6.2531E-002/

-1.2406E+00cl"

-5.2307E-0021

-3.8063E-0011

>

>

>

>

>

Flags Key: LU
SD
un
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actio:
Investigate, Ac = Actio:
Investigate, Ac = Actio:



WSRC-TR-2007-00430, REV. 2

Last Measurement a.A. Report 10/8/07 8:16:03 AM Page 1-
**************************************************************************
***** G E N I E a U A LIT Y ASS U RAN C E *****
*~'**********************************************************************

Last Results Report
10/8/07 8:16:03 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFlLES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/8/07 7:14:04 AM
1000.0 seconds
1008.0 seconds

Deviation/Flags
< LU : SO : un : BS >

-2.0164E-00/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9S00E+00l+/- 0.500]

Value

5.9490E+001
< >

>
4.9974E-00VAm-241 wtd mean activity

[UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
[TTD: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

3.6845E-003

5.2050E-001

1.2209E+002

<

<

<

3.0084E-002(. .. .
6.8314E-002/

>

>

>

>
-1. 207 5E+0001'""

-6.1462E-002 1
(>

-2.3266E-001
<

<

<

5.0855E-003

8.7999E+001

7.1191E-005

Cd-109 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Flags Key: LU
SO
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac = Actior
Investigate, Ac = Actior
Investigate, Ac = Actior
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/9/07 7:34:04 AM Page 1

**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
* ***********************************************************************

Last Results Report
10/9/07 7:34:04 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAMOSS2.QAF
SAMPLE

1.0000E+000

10/9/07 7:06:43 AM
1000.0 seconds
1006.9 seconds

Deviation/Flags
< LU : SD : un : BS >

8.7204E-00/

Parameter Description
(Mean +/- Std. Dev.]

Am-241 Peak Energy
(UD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100l

(
Cu-57 Peak energy

[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
(UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 wtd mean activity
[UD: 5.6090E-003+/- 0.002)

Value

5.9504E+001

3.7766E-003

5.2942£-001

1.2207E+002

8.4649E-005

8.8012E+001

4.7679E-003

<

<

<

<

<

<

<

>

9.8719E-00Jf
>

1.1930E-00/
>

2 . 0782E-00~
>

-~. 793~E-00Y
>. . .r:

-3.5629E-002
>

-3.7384£-001 /
>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SD = Sample Driven N-Sigma Test (In
UD = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actio
Investigate, Ac = Actio
Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

Las~ Measurement Q.A. Report-- 10/10/07 7:59:16 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* **********************************************************************

Last Results Report
10/10/07 7:59:16 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/10/07 7:07:47 AM
1000.0 seconds
1005.5 seconds

Deviation/Flags
< LU : SD : UD : BS >

1. 6960E-002/

>

Parameter Description
[Mean +/- Std. Dev.)

Am-24l Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 Wtd mean activity
(UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-00l+/- 0.100)

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+00l+/- 0.500]

Cd-109 Wtd mean activity
CUD: 5.6090E-003+/- 0.002J

Value

5.9508E+001

3.6869E-003

5.l375E-00l

1. 2210E+002

7.7082E-005

8.8024E+00I

4.6840E-003

<

<

<

<

<

<

<

>

5.l256E-001 f
>

-3. 7372E-00~
>

8. 0261E-002 ('
>

-8.0121E-00ll. . .. . .
-1.l84lE-002('"

-:.111~E-00:;I >
>

Flags Key: LO
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Action
Investigate, Ac = Action
Investigate, Ac = Action



WSRC-TR-2007-00430, REV. 2

,,---
**************************************************************************
*~* G EN I E Q U A~ I T Y ASS U RAN C E *****
*( .************************************************ *********** *********

Last Results Report
10/11/07 7:47:29 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAMOSS2.QAF
SAMPLE

1.0000E+000

10/11/07 7:09:24 AM
1000.0 seconds
1001.5 seconds

Deviation/Flags
< LU : SD : un : BS >

-1.2993E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-24l Peak Energy
[OD: S.9500E+00l+/- 0.500J

Am-241 wtd mean activity
[UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
t \): 5.l749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[OD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[OD: 8.8030E+OOl+/- 0.500]

Cd-109 wtd mean activity
[UD: 5.6090E-003+/- 0.002]

Value

5.9494E+001

3.6702E-003

5.1776E-00l

1'2211E+002

7.1744E-005

8.8017E+001

4.5166E-003

<

<

<

<

<

<

<

>

~.241~E-OOY
. . • >

2.6506E-00~
:>

9. 7870E-002('"
>

-1.l694E+000/
>

-2. 6825E-002 /'

:/>
-4.8551E-001

>

Flags Key: LU = Lower/Upper Bounds Test
SO = Sample Driven N-Sigma Test
UD = User Driven N-Sigma Test
BS = Measurement Bias Test
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(An = Above, Be = Below)
(In = Investigate, Ac = Actio
(In Investigate, Ac Actio
(In = Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/12/07 7:39:09 AM Page 1

••******************************~*****************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
* ~**********************************************************************

Last Results Report
10/12/07 7:39:09 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE·

1.0000E+000

10/12/07 7:17:58 AM
1000.0 seconds
1001. 5 seconds

Deviation/Flags
< LU : SD : un : BS >

-4.571SE-00J

Parameter Description
[Mean +/- Std. Dev.l

Am-241 Peak Energy
[UD: 5.9500E+OOl+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.5900E-003+/- 0.0001

Am-241 Peak FWHM
[UD: 5.1749E-00l+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.5001

Value

5.9477E+001

3.6205E-003

4.9174E-001

1.2202E+002

<

<

<

<

>

1.6138E-OOl/
>

-2.5746E-00V
>

-8.5190E-002(
>

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-l09 Wtd mean activity
[OD: 5.6090E-003+/- 0.002]

7.3408E-005

8.8001E+OOl

4.7695E-003

<

<

<

-1.0S46E+OOO(· . .· . .
-5. 7739E-002 (· . .· . .
-3.7313E-00IJ

>

>

>

Flags Key: LU Lower/Upper Bounds Test (Ab
SD Sample Driven N-Sigma Test (In
UD User Driven N-Sigma Test (In
BS = Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Action
Investigate, Ac = Action
Investigate, Ac = Action



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/4/07 9:26:55 AM Page 1

******************************************************************************* G E N I E QUA LIT Y ASS 0 RAN C E ****** ***********************************************************************
Last Results Report
10/4/07 9:26:55 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time;

C:\GENIE2K\CAMFILES\LGAM05S1.QAF
1.0000E+000

10/4/07 7:10:31 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SD : UD : BS >

-103100E-002(

Parameter Description
[Mean +/- Std. Dev.)

~-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

\m-241 wtd mean activity[UD: 3.6200E-003+/- 0.000]

Un-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100)

:v :57 Peak energy
[UD: 1.2206E+002+/- 0.500)

0-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

d-109 Peak energy
[UD: 8.8030E+00l+/- 0.500)

j-109 wtd mean activity[UD: 5.6550E-003+/- 0.002]

Value

5.9493E+00I

3.321lE-003

4.6755E-00I

1.2210E+002

6.2155E-005

8.8022E+001

4.2265E-003

<

<

<

<

<

<

<

-1. 5816E+00ol

-~.994~E-00~(. . .
8.9310E-002(

-9.2569E-001!

-1.5930E-00Z(. . .
-~. 721~E-OO~ /

>

>

>

>

>

>

>

.ags Key; LU = Lower/Upper Bounds TestSD = Sample Driven N-Sigma Testun User Driven N-Sigma TestBS = Measurement Bias Test
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(Ab = Above, Be = Below)(In Investigate, Ac Action)(In Investigate, Ac = Action)(In = Investigate, Ac = Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report-- 10/16/07 7:34:36 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
*~**********************************************************************

Last Results Report
10/16/07 7:34:36 AM

QA File:
Sample 10:
Sample Quantity:
sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE-

1.0000E+000

10/16/07 7:04:37 AM
1000.0 seconds
1001.9 seconds

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+00l+/- 0.500)

Value

5. 9511E+001

Deviation/Flags
< LU : SO : UD : BS >

2.2964E-002/
< >

~241 Wtd mean activity
(UD: 3.5900E-003+/- 0.000)

Am-241 Peak FWHM
[UD: 5.l749E-00l+/- 0.100)

Co-57 Peak energy
(UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000)

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd-109 Wtd mean activity
[UD: 5.6090E-003+/- 0.002)

3.6454E-003

5.0789E-001

1. 221lE+002

7.2646E-005

8.8043E+00l

4.7252E-003

<

<

<

<

<

<

2.9333E-001/
: : : >

-9.6028E-OOJ
>

1.0474E-001/
>

-1.1072E+000/
>

2.6993E-002(
: / >

-3.9282E-OOl
>

Flags Key: LU = Lower/Upper Bounds Test
SO = Sample Driven N-Sigma Test
UD = User Driven N-Sigma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actior.
(In Investigate, Ac = Action
(In = Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/17/07 9:15:21 AM Page 1

**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****

'****************************************** ****************************

Last Results Report
10/17/07 9:15:21 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/17/07 7:12:51 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SD : UD : BS >

2.9068E-003/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[OD: 5.9500E 001+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100]

Cv-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Value

5.9501E+001

3.6662E-003

5.0062E-00l

1.2206E+002

<

<

<

<

:/ >
4.0338E-OOl

>

-1.6865E-00l/
>

-1.5717E-003/
>

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

6.9022E-005

8.8004E+001

5.1025E-003

<

<

<

-1. 3571E+OOO/· . .· . .
-5.2444E-002(· . .· . .
-2.2510E-001/

>

>

>

Flags Key: LU = Lower/Upper Bounds Test
SD = Sample Driven N-Sigma Test
UD = User Driven N-Sigma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actior
(In Investigate, Ac = Actior
(In = Investigate, Ac = Actior



WSRC-TR-2007-00430, REV. 2

Last Measurement a.A. Report 10/18/07 8:08:18 AM Page 1

********************************~*****************************************

***** G E N I E a U A LIT Y ASS V RAN C E *****
***********************************************************************

Last Results Report
10/18/07 8:08:18 AM

QA File:
Sample 1D:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMF1LES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/18/07 7:10:06 AM
1000.0 seconds
1002.7 seconds

Deviation/Flags
< LV : SD : UD : BS >

-1.S366E-OO/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500)

Am-241 Wtd mean activity
[UD: 3.5900E-003+/- 0.000)

Am-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100)

Cv 57 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[OD: 5.6090E-003+/- 0.002)

Value

S.9492E+001

3.7433E-003

5.3249E-001

1.2211E+002

6.9231E-00S

8.8033E+001

4.5578£-003

<

<

<

<

<

<

<

>

8.1126E-001/

:.500:E-00:~ >
>

9.5840E-00/
• • . >

-~.342~E+00/
>

5.4626E-003!
. • • >

-~. 671~E-00~ /
>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SD Sample Driven N-Sigma Test (In
UD User Driven N-Sigma Test (In
BS Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actio
Investigate, Ac = Actio
Investigate, Ac = Actio



WSRC-TR-2007-00430, REV. 2

10/22/07 8:55:04 AM Page 1

********************************~*****************************************

***** G E N I E QUA tIT Y ASS U RAN C E *****
* . **********************************************************************

Last Results Report
10/22/07 8:55:04 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFlLES\LXAM05S2.QAF
SAMPLE

1.0000E+000

10/22/07 7:08:46 AM
1000.0 seconds
1001. 5 seconds

Deviation/Flags
< LU : SD : UD : BS >

-4.9393E-00/
>

>
-5.1589E-001

>

>

>

-8.0328E-00/

-:.329:E-00~ >

/>

-6.7682E-002(

4.4400E-00Z

-8.8196E-00/

<

<

<

<

<

<

<

Value

4.4483E-003

8.7964£+001

5.2193E-00l

1.2206E+002

7.7052E-005

5. 9475E+00l

3. 5772E-003

Cd-l09 wtd mean activity
[00: 5.6090E-003+/- 0.002]

eo-57 wtd mean activity
[00: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Am-241 wtd mean activity
[00: 3.5900E-003+/- 0.000]

Am-241 Peak EWHM
[UD: 5.1749E-001+/- 0.100]

Cu·57 Peak energy
[UD: l.2206E+002+/- 0.500]

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test

(Ab = Above, Be = Below)
(In = Investigate, Ac = Action
(In = Investigate, Ac = Action:
(In = Investigate, Ac = Action
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/23/07 9:10:31 AM Page 1

********************************~******************************** ** *****
***** G E N I E QUA LIT Y ASS U RAN C E *****
* ***********************************************************************

Last Results Report
10/23/07 9:10:31 AM

QA File:
Sample 10:
Sample Quantity:
sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/23/07 8:31:42 AM
1000.0 seconds
1001. 4 seconds

Deviation/Flags
< LU : SO : un : BS >

-3. 0952E-002 /'

Parameter Description
[Mean +/- std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[00: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100]

Value

5.9485E+OOI

3.6961E-003

5.2628E-OOl

<

<

<

>

5. 6113E-OOI/'
>

8. 7926E-00~
>

7.5806E-OOz/"Cv·57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+001+/- 0.500]

Cd-l09 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

1.2210E+002

5.8974E-005

8.a006E+OOl

4.4044E-003

<

<

<

<

-2.0501E+OO~
:In

-4.8615E-002/

-5. 3540E-001 /

>

>

>

>

Flags Key: LU
SO
un
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test
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(Ab
(In
(In
(In ==

Above, Be = Below)
Investigate, Ac Actio
Investigate, Ac = Actio
Investigate, Ac Actio



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/1/07 8:45:57 AM Page 1

******************************* *********************************************** G E N I E QUA LIT Y ASS U RAN C E ******( ***********************************************************************
Last Results Report
10/1/07 8~45:57 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/1/07 7:19:52 AM
1000.0 seconds
1001. 9 seconds

Deviation/Flags
< LU : SD : UD : BS >

1.4877E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
CUD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.G200E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-00l+/- 0.100]

C~ 57 Peak energy
[UD: 1.220GE+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

~d-109 Peak energy
[UD: 8.8030E+00l+/- 0.500)

:d-109 wtd mean activity
[UD: S.G550E-003+/- 0.002]

Value

5.9507E+001

3.5327E-003

4.6366E-001

1.2209E+002

7.4859E-00S

8.8035E+001

4.4926E-003

<

<

<

<

<

<

<

>

-4.6187E-001/
>

-S.3831E-001/
>

6.7673E-002/
: : : >

-4. 876lE-001 (
>

1.0834E-001'
: / >

-6.2832E-001
>

~lags Key: LU
SD
UD
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test

Page 98

(Ab = Above, Be = Below)
(In Investigate, Ac Action)
(In Investigate, Ac Action)
(In Investigate, Ac Action)



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/2/07 7:41:22 AM Page 1

********************************t*****************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*r- **********************************************************************

Last Results Report
10/2/07 7:41:22 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/2/07 7:11:40 AM
1000.0 seconds
1001. 9 seconds

Deviation/Flags
< LU : SD : un : BS >

1.2421E-00c/

>

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 wtd mean activity
[UD: 3.6200E-003+/- 0.000]

Am-241 Peak FWHM
rUD: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000)

Cd-109 Peak energy
[UD: 8.8030E+001+/- 0.500)

Cd-109 Wtd mean activity
[UD: 5.6550E-003+/- 0.002J

Value

5.9506E+001

3.4552E-003

4. 6372E-001

1.2211E+002

7.1034E-005

8.8019E+001

4.4871E-003

<

<

<

<

<

<

<

>

-8.7220E-0Q1!
>

-5.3773E-00/. . .. . .
1.0762E-001!

-:.195~E-00:! >
>

-2. 1164E-002!
>

-6.3131E-001 !
>

Flags Key: LU
SO
un
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac Actio
Investigate, Ac Actio
Investigate, Ac Actio



WSRC-TR-2007-00430, REV. 2

_ -.._." """"'t-'V.l.. J.u/;j/UI 7:46:33 AM Page 1

******** ********************************************************************** G E N I E QUA LIT Y ASS U RAN C E ****** **********************************************************************
Last Results Report
10/3/07 7:46:33 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/3/07 7:17:49 AM
1000.0 seconds
1001. 8 seconds

Deviation/Flags
< LU : SD : UD : BS >

2.4094E-00~

Parameter Description
{Mean +/- Std. Dev.]

~-241 Peak Energy
[UD: 5.9500E+001+/- 0.500)

~-241 wtd mean activity
[UD: 3.6200E-003+/- 0.000)

~-241 Peak FWHM
[OD: 5.1749E-001+/- 0.100]

:~ 57 Peak energy
[UD: 1.2206E+002+/- 0.500]

:0-57 wtd mean activity
[UD: 8.9000E-005+/- 0.000]

:d-l09 Peale energy
[UD: 8.8030E+001+/- 0.500]

Value

5.9512E+001

3.3592E-003

4.6508E-001

1.2207E+002

6.6016E-005

8.8043E+001

<

<

<

<

<

<

>

-1.3800E+00'O/
>

-5.2413E-001/
>

2 . 1759E-002 /
>

-7.9254E-0011
>

2.5299E-002/
>

d-l09 wtd mean activity
[UD: 5.6550E-003+/- 0.002)

4.5874E-003
< >

lags Key: LU = Lower/Upper Bounds Test (Ab
SO ~ Sample Driven N-Sigma Test (Inun = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In

Page 100

Above, Be ~ Below)
Investigate, Ac Action}
Investigate, Ac Action}
Investigate, Ac Action)



Last Measuremen~ U.A. Kepor~--
WSRC-TR-2007-00430, REV. 2

.LVI .1.:.J1 V I I • JV. J..U ru·",

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* ***** *** ****************************************** *****************

Last Results Report
10/15/07 7:36:18 AM

QA File:
Sample ID:
Sample Quantity:
sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LXAM05S2.QAF
SAMPLE.

1.0000E+000

10/15/07 7:07:43 AM
1000.0 seconds
1001.5 seconds

Deviation/Flags
< LU : SO : OD : BS >

-1.1703E-00/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 wtd mean activity
[UD: 3.5900E-003+/- 0.000]

Am-241 Peak FWHM
nJD: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.8700E-005+/- 0.000]

Cd-l09 Peak energy
[OD: 8.8030E+001+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6090E-003+/- 0.002]

Value

5.9494E+001

3.6079E-003

5.3480E-001

1. 2204E+002

6.6018E-005

8.8007E+001

4.5627E-003

<

<

<

<

<

<

<

9.4641E-002 1

1.7305E-0011

-3. 4561E-002 (

-1.5643E+000(

-4.5395E-002(

-4.6502E-0011

>

>

>

>

>

>

>

Flags Key: LU = Lower/Upper Bounds Test
SO = Sample Driven N-Sigrna Test
un User Driven N-Sigma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actic
(In Investigate, Ac = Actic
(In = Investigate, Ac = Actic



WSRC-TR-2007-00430, REV. 2

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
*~******************* ********** ***************************************

Last Results Report
10/22/07 8:56:09 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/22/07 7:08:50 AM
1000.0 seconds
1001.7 seconds

>

>

-4.8843E-001/
· . .· . .
1. 5602E-00l~"
· . . >

-~.373~E-00/
• • • >

~.227~E-00/:/>
-1.0811£+000

<

<

<

<

Deviation/Flags
< LU : SD : UD : BS >

-1.3000E-00~
· . • >

-~. 598~E+00~ /
:10 >

<

<

<

Value

3.6538E-003

8.8031E+001

1. 2214E+002

3.1288E-003

4.6865E-001

7.6318E-005

5.9493E+001

Cd-109 Wtd mean activity
[UD: 5.6550E-003+/- 0.002)

Cd-lOg Peak energy
[UD: 8.8030E+001+/- 0.500]

Co-57 Wtd mean act'vity
roo: 8.9000E-005+/- 0.000]

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.6200E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-001+/- 0.100]

tl 57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Flags Key: LU
SD
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac Actic
Investigate, Ac Actic
Investigate, Ac Actic
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WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report 10/9/07 7:35:17 AM Page 1

**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*~********** ***********************************************************

Last Results Report
10/9/07 7:35:17 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/9/07 7:06:47 AM
1000.0 seconds
1001.9 seconds

Deviation/Flags
< LU : SD : UD : BS >

1.7334E-00~

Parameter Description
[Mean +/- std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Value

5.9509E+001
< >

Am-241 wtd mean activity
[UD: 3.6200E-003+/- 0.000)

Am-241 Peak FWHM
rnn: 5.1749E-001+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- O.OOOl

Cd-l09 Peak energy
[UD: 8.8030E+00l+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6550E-003+/- 0.002]

3.4055E-003

4.4880E-001

1. 2211E+002

6.3176E-005

8.8025E+001

4.3701E-003

<

<

<

<

<

<

-1.1348E+0001
;../- :

-6.8685E-00V. . .. . .
9.2789E-002!

-8.9049E-0011

-9.7809E-003(

-6.9456E-001 1

>

>

>

>

>

>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SO = Sample Driven N-Sigma Test (In
un User Driven N-Sigma Test (In
BS = Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Action'
Investigate, Ac = Action:
Investigate, Ac = Action:



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report- 10/10/07 8:00:22 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
*c-~**********************************************************************

Last Results Report
10/10/07 8:00:22 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/10/07 7:07:52 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SD : UD : BS >

3.1746E-OO~

Parameter Description
[Mean +/- Std. Dev.]

Am-24l Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-24l wtd mean activity
CUD: 3.6200E-003+/- 0.000]

Am-241 Peak FWBM
rUD: 5.l749E-00l+/- 0.100]

Co-57 Peak energy
(UD: 1.2206E+002+/- 0.500)

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

Cd-l09 Peak energy
[UD: 8.8030E+00l+/- 0.500]

Cd-l09 Wtd mean activity
[UD: 5.6550E-003+/- 0.002)

Value

5.9516E+001

3.3674E-003

4. 6733E-OOl

1.2209E+002

8.3490E-005

8.8038E+00l

4.2455E-003

<

<

<

<

<

<

<

>

-1.3364E+OOO/
>

-5.0159E-001/
>

5.7632E-002/
>

-1.9000E-OOl/'
>

1. 6800E-OO/'
>

/
-7.6188E-001

>

Flags Key: LU
SO
UD
BS

Lower/Upper Bounds Test (Ab
Sample Driven N-Sigma Test (In
User Driven N-Sigma Test (In
Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac Actior
Investigate, Ac Actior
Investigate, Ac Actior



WSRC-TR-2007-00430, REV. 2

Last Measurement Q.A. Report

-
10/11/07 7:49:04 AM Page 1

********************************.******************************************
***** G E N I E Q U A'L I T Y ASS 0 RAN C E *****
* **************************************************************** *****

Last Results Report
10/11/07 7:49:04 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+OOO

10/11/07 7:09:28 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SD : UD : BS >

1.1932E-00V

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+00l+/- 0.500)

Am-241 wtd mean activity
[UD: 3.6200E-003+/- 0.000]

Am-241 Peak FWHM
[UD: 5.1749E-00l+/- 0.100]

Cv·-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 wtd mean activity
[UD: 8.9000E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E+00l+/- 0.500]

Cd-l09 wtd mean activity
[UD: 5.6550E-003 /- 0.002]

Value

5.9506E+OOl

3.1936E-003

4.2808E-OOl

1.22l0E+002

6.4197E-00S

8.8060E+OOl

4.1628E-003

<

<

<

<

<

<

<

>

-2.2560E+OOO/
:In >

-8.9407E-OOV
>

8.200lE-00V
>

-8.5528E-001/
>

5. 93S7E-002/

-~.065:E-OO~ ;I >
>

Flags Key: LU = Lower/Upper Bounds Test
SD = Sample Driven N-Sigma Test
UD = User Driven N-Sigma Test
BS = Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac = Actior
(In Investigate, Ac = Actior
(In = Investigate, Ac = Actior
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uo~~ ~easurement Q.A. Report-- 10/12/07 7:40:19 AM Page 1

******************************************************************************* G E N I E QUA LIT Y ASS U RAN C E ****** **********************************************************************
Last Results Report
10/12/07 7:40:19 AM

~A File:
Sample 10:
Sample Quantity:
Sample Date:
!easurement Date:
~lapsed Live Time:
~lapsed Real Time:

C:\GEN1E2K\CAMF1LES\LGAM05S1.QAF

1.0000E+000

10/12/07 7:18:03 AM
1000.0 seconds
1001. 8 seconds

Deviation/Flags
< LU : SO : un : BS >

-1. 4236E-00J

>

>
-6.7044E-001 /

>

>

>

>

· .· .
9. 6527E-00/'

-3.4500E-001/
: : : >

-2. 4567E-002 (

· . .· . .

-4.8111E-00/

· . .· . .
-1.5330E+000/

<

<

<

<

<

<

<

Value

4.4147E-003

8.8018E+001

1. 2211E+002

4.6938E-001

3.3303E-003

7.8995E-005

5.9493E+001

i-109 wtd mean activity
[UD: 5.6550E-003+/- 0.002]

~-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

i-109 Peak energy
[UD: 8.8030E+00l+/- 0.500)

o 07 Peak energy
[UD: i.2206E+002+/- 0.500]

m-241 Peak EWHM
[UD: 5.1749E-001+/- 0.100)

m-241 Wtd mean activity
[UD: 3.6200E-003+/- 0.000]

~-241 Peak Energy
[UD: 5.9500E+001+/- 0.500)

>arameter Description
[Mean +/- std. Dev.)

.ags Key: LU = Lower/Upper Bounds Test (Ab
SO = Sample Driven N-Sigma Test (In
UD = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac = Action)
Investigate, Ac Action)
Investigate, Ac = Action)
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Last Measurement Q.A. Report 10/15/07 7:37:38 AM Page 1--**************************************************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
* **********************************************************************

Last Results Report
10/15/07 7:37:38 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/15/07 7:07:49 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SD : UD : BS >

1.0071E-002/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9S00E+00l+/- 0.500]

Am-241 Wtd mean activity
[UD: 3.6200E-003+/- 0.000)

Am-241 Peak FWHM
rTJD: 5.1749E-00H/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000)

Cd-l09 Peak energy
[UD: 8.8030E+00l+/- 0.500)

Cd-l09 Wtd mean activity
[UD: 5.6550E-003+/- 0.002)

Value

5.950SE+00I

3.3307E-003

4.4843E-00I

1.2211E+002

6.8683E-005

8.8023E+00I

4.2913E-003

<

<

<

<

<

<

<

>

-1. 5306E+000/
>

-6.9060E-ool
>

9.2300E-002(
. . • >

-~.005~E-00(
. . . >

-~. 451~E-00~(
: : : >

-7. 3716E-00I j
>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SD = Sample Driven N-Sigma Test (In
UD = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In
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Above, Be = Below)
Investigate, Ac = Actio:
Investigate, Ac = Actio:
Investigate, Ac = Actio:
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Page 110/17/07 9:16:26 AMLast Measurement Q.A. Report

...----.
*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
* ~***********************************************************************

Last Results Report
10/17/07 9:16:26 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

l.OOOOE+OOO

10/17/07 7:12:55 AM
1000.0 seconds
1001. a seconds

Deviation/Flags
< LU : SD : UD : BS >

3. 1662E-00~

Parameter Description
[Mean +/- std. Dev.]

Am-241 Peak Energy
[UD: 5.9S00E+001+/- 0.500)

Am-241 Wtd mean activity
[UD: 3.6200E-003+/- 0.000)

Am-241 Peak FW8M
[UD: S.1749E-001+/- 0.100]

Value

5. 9502E+001

3.3886E-003

4.6230E-001

<

<

<

>

-1. 2245E+00~
>

-S.5188E-00f
>

Cv-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

l.2211E+002
<

9. 6542E-OO:t'
>

Co-57 wtd mean activity
[UD: 8.9000E-005+/- 0.000]

Cd-109 Peak energy
[UD: 8.8030E 001+/- 0.500]

Cd-l09 Wtd mean activity
[UD: 5.65S0E-003+/- 0.002)

5. 6253E-005

8.8021E+00l

4.5724E-003

<

<

<

-1.l292E+00~
>

-1.8616E-002('

:/ >
-5.8519E-001

>

Flags Key: LU = Lower/Upper Bounds Test (Ab
SD = Sample Driven N-Sigma Test (In
UD = User Driven N-Sigma Test (In
BS = Measurement Bias Test (In

Above, Be = Below)
Investigate, Ac = Actior.
Investigate, Ac = Actior.
Investigate, Ac = Actior.
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Last Measurement Q.A. Report-- 10/18/07 8:09:26 AM Page 1

*******************************~******************************************

***** G E N I E QUA LIT Y ASS U RAN C E *****
k***************************************************** *****************

Last Results Report
10/18/07 8:09:26 AM

QA File:
Sample ID:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed L've Time:
Elapsed Real Time:

C:\GENIE2K\CAMFILES\LGAM05S1.QAF

l.OOOOE+OOO

10/18/07 7:10:10 AM
1000.0 seconds
1001.7 seconds

Deviation/Flags
< LU : SD : UD : BS >

2.7924E-003/

>

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+00l+/- 0.500]

Am-241 wtd mean activity
[UD: 3.6200E-003+/- 0.000]

Am-24l Peak FWHM
r~: 5.1749E-00l+/- 0.100]

Co-57 Peak energy
[UD: 1.2206E+002+/- 0.500]

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000]

Cd-109 Peak energy
[00: 8.8030E+001+/- 0.500]

Cd-l09 Wtd mean activity
[00: 5.6550E-003+/- 0.002]

Value

5.950lE+00l

3.l246E-003

4.4534E-00l

1. 2211E+002

6.0629E-OOS

8.8045E+001

4.1H8E-003

<

<

<

<

<

<

<

>

-2. 6209E+000/
:In >

-7.2148E-001/
>

9.4452E-OO¥

-9. 7832E-00Jf"
: : : >

2.9678E-OO£
>

/
-8.3416E-OOl

>

Flags Key: LU = Lower/Upper Bounds Test
SD Sample Driven N-Sigma Test
UD User Driven N-Sigma Test
BS Measurement Bias Test
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(Ab = Above, Be = Below)
(In = Investigate, Ac = Actior
(In = Investigate, Ac Actior
(In = Investigate, Ac = Actior
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Last Measurement Q.A. Report- 10/8/07 8:17:05 AM Page 1

******************************* ******************************************
***** G E N I E QUA LIT Y ASS U RAN C E *****
*- ******** **************************************************************

Last Results Report
10/8/07 8:17:05 AM

QA File:
Sample 10:
Sample Quantity:
Sample Date:
Measurement Date:
Elapsed Live Time:
Elapsed Real Time:

C:\GENTE2K\CAMFILES\LGAM05S1.QAF

1.0000E+000

10/8/07 7:14:14 AM
1000.0 seconds
1001.8 seconds

Deviation/Flags
< LU : SO : UD : BS >

-1.S488E-00/

Parameter Description
[Mean +/- Std. Dev.]

Am-241 Peak Energy
[UD: 5.9500E+001+/- 0.500]

Value

5.9492E+001
< >

Am-24l Wtd mean activity
[UD: 3.6200E-003+/- 0.000]

J\m-241 Peak FWHM
[UD: 5.1749E-00l+/- 0.100]

C0 57 Peak energy
[UD: 1.2206E+002+/- 0.500]

3.3459E-003

4.4408E-001

1.2206E+002

<

<

<

-1. 4505E+OOo/· . .· . .
-7.340SE-OO/

-2.7313E-003/

>

>

>

Co-57 Wtd mean activity
[UD: 8.9000E-005+/- 0.000)

Cd-l09 Peak energy
[UD: 8.8030E+00l+/- 0.500]

Cd-109 Wtd mean activity
[UD: 5.6550E-003+/- 0.002]

6.B287E-OOS

8.8035E+001

3.9802E-003

<

<

<

-7.1425E-00V
· . . >

~. 008~E-00~/

-:. 053:E-OO~/ >
>

Flags Key: LU
SO
UD
BS

Lower/Upper Bounds Test
Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test
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(Ab = Above, Be = Below)
(In Investigate, Ac Actior
(In Investigate, Ac Actior
(In = Investigate, Ac Actior


	Title Page
	1.0 Introduction
	2.0 Scope of Work
	3.0 Methodology
	3.1 Locations
	3.2 Subcontractors
	3.3 Technical Procedures

	4.0 Quality Assurance
	4.1 Procurement
	4.2 Personnel
	4.3 Equipment Calibration
	4.4 Surveillances

	5.0 Results
	Table SR-1 Summary of Particle Size Distribution Test Results - Samples Near Kd Samples
	Table SR-2 Summary of Soil pH and Cation Exchange Capacity Tests
	1.0 Introduction
	2.0 Materials and Methods
	2.1 Materials
	Table 1. Soil and Rock Core Samples used in Kd Measurements 
	2.2 Methods
	2.3 Analytical Standards


	3.0 Results
	3.1 Kd Values 
	Table 2. KdValues of Ag, Ce, Co, Cs, and Fe 
	Table 3. Kd Values of Mn, Ni, Ru, Pu, Sr and Zn 

	3.2 XRD, XRF, and BET Surface Area of the Rock Core Samples
	Table 4. Minerals in the Rock Core Samples Identified by XRD Analysis
	Table 5. BET Surface Area Analysis of the Rock Core Samples
	Table 6. XRF Elemental Analysis of the Rock Core Samples


	4.0 References
	App A. Detailed Description of the Materials and Methods for KdTesting 
	Table A1. Data Sheet Used to Enter Weight and Volume Data for the Co-57, Cs-137, Sr-85, Zn-65, Ce-139, Mn-54, and Ru-106 Kd Determinations 
	Table A2. Data Sheet Used to Enter Weight and Volume Data for the Ni Kd Determinations
	Table A3. Data Sheet Used to Enter Weight and Volume Data for the Fe and Pu Kd Determinations
	Table A4. Data-Sheet Used to Enter Weight and Volume Data for Ag K4 Determinations

	App B. Radioisotope Certification
	App C. Gamma Spectroscopy, ICP-MS, and XRF, XRD Sample Results and QA Results
	Table 7. Gamma Spectoscopy Analytical Results for Mn-54, Co-57, Zn-65, Sr-85, Ru-106, Ce-139, and Cs-137
	Table 8.  Gamma Spectroscopy Analytical Results for Pu-238 and Fe-55
	Table 9. Gamma Spectroscopy Analytical Results for Ni-59
	Table 10. ICP-MS Analytical Results for Ag
	Table 11. XRD Spectra
	Table 12. Duplicate Sample Results and QA Results from the XRF Analyses
	Table 13. Gamma Analyses Quality Assurance Results

	App D. Data Used in Kd Calculations
	Table 14. Raw Data foe Ce, Co, Cs, Mn, Ru, Sr, Sr, and Zn Kd Calculations
	Table 15. Initial Spike Concentrations for Each Sample
	Table 16. Ce, Co, Cs, Mn, Ru, Sr, Sr, and Zn Kd Values for Each Sample
	Table 17. Data Used in the Ag Kd Determinations
	Table 18. Pu-238 and Fe-55 Kd Values for Each Sample
	Table 19. Ni-59 Kd Values for Each Sample

	App E. Chain of Custody Sheets for the Soil, Rock and Groundwater Samples
	App F. M&TE Approval of Balance
	App G. List of Equipment Used in Study
	App H. Personnel Qualification
	Table 20. Approval of Personnel Qualification Working on North Anna Kd Project
	4.1 Qualifications of Dan Kaplan
	4.2 Qualifications of John Connelly
	4.3 Qualifications of Art Jurgensen
	4.4 Qualifications of Dave Diprete
	4.5 Qualifications of Dave Missimer
	4.6 Qualifications of John Carl Black
	4.7 Qualifications of L. Curtis Johnson

	App I. Sieve Certificates of Compliance
	Table 21. Sieve Certificate of Compliance for the #270 Sieve (Top) and #400 Sieve (Bottom)




