
 

 

The isotopic analysis of 41 swipes taken during routine S&M radiological surveys over the last 2 years   
(CY16 & CY17) within all of the work zones identified above, indicated the presence of up to the 
following 12 radionuclides: 

(Alpha) α 

Americium‐241 

Neptunium‐237 

Plutonium‐238 

Plutonium‐239/240 

Thorium‐230 

Thorium‐232 

Uranium‐234 

Uranium‐235 

Uranium‐238 

(Beta-Gamma) βγ 

Cesium‐137 

Strontium‐90 

Technetium‐99 
  

 



 
 
 
 
It is assumed that an average of the isotopic swipe analysis can be used to calculate an activity ratio for 
each isotope and that the isotopes exist in those ratios in gross alpha and gross beta-gamma surveys 
taken throughout the facility. The average activities for each isotope calculated are listed below: 

 

Average Activity per Isotope in C-400 

 

Average 
Activity 

(Alpha) α pCi/sample 

Americium‐241 1.864 

Neptunium‐237 8.523 

Plutonium‐238 0.187 

Plutonium‐239/240 8.700 

Thorium‐230 45.600 

Thorium‐232 0.500 

Uranium‐234 186.231 

Uranium‐235 11.651 

Uranium‐238 275.885 

(Beta-Gamma) βγ  

Cesium‐137 0.505 

Strontium‐90 0.178 

Technetium‐99 1181.707 
 

 

The averages were summed to get a total average activity for alpha and for beta-gamma-emitting 
isotopes. The activity ratio was calculated by dividing the isotope’s average activity by the sum of 
activities for isotopes of like radiation. The resulting data can be seen below: 
 

    Average Activity and Activity Ratio per Isotope 

 

Isotope i Average Activity Activity Ratio 

(Alpha) α Ai (pCi/sample) α % 

Americium‐241 1.864 0.35% 

Neptunium‐237 8.523 1.58% 

Plutonium‐238 0.187 0.03% 



 
Plutonium‐239/240 8.700 1.61% 

Thorium‐230 45.600 8.46% 

Thorium‐232 0.500 0.09% 

Uranium‐234 186.231 34.54% 

Uranium‐235 11.651 2.16% 

Uranium‐238 275.885 51.17% 

Sum Alpha 539.142 100% 
   

(Beta-Gamma) βγ 
 

βγ % 

Cesium‐137 0.505 0.04% 

Strontium‐90 0.178 0.02% 

Technetium‐99 1181.707 99.94% 

Sum Beta-Gamma 1182.390 100% 

 

Notes: 
 
The activity ratios calculated from averaging the activity of each isotope are applicable for the entire 
facility of C-400. 

No accountable nuclear material, such as uranium, uranium bearing material, thorium, or neptunium that 
requires accountability by DOE, remains in the C-400 facility.  

Equipment that may contain radiological holdup material beyond contamination levels in the C-400 
facility has been removed. 

The gross alpha and gross beta-gamma surveys used may include items that have since been removed 
from the facility. 

The maximum gross alpha swipe was obtained in work zone 9 (floor surface), while the maximum beta-
gamma swipe was obtained in work zone 5 (piping exterior). 
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