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1.0 Executive Summary 
Philotechnics developed a RESRAD model to demonstrate the residual 
radioactivity in soils from licensed activities would not be likely to cause an 
average member of the critical group to receive a dose, from all sources, in 
excess of 25 mrem per year.  An “industrial worker” occupancy scenario was 
used, consistent with current and expected land use of the site and 
surrounding properties.  That model and report were sent to U.S. Nuclear 
Regulatory Commission, Region III (NRC), in December 2010. 

During their review, NRC staff requested additional RESRAD modeling of 
plausible but unlikely occupancy scenarios.  One suggested model was 
“suburban resident”; that model was run using the appropriate template in 
RESRAD with site specific parameters and maximum site radionuclide 
concentrations as used in the original submittal.  The other model requested 
involved removing the soil from the fort Mims site and transferring it to 
farmland for use as topsoil; that was run using the “resident farmer” template, 
site specific parameters, and average soil concentrations at the Fort Mims site. 

NRC Staff also requested additional uncertainty analyses to demonstrate the 
effect of soil characteristics—hydraulic conductivity (Ksat) and distribution 
coefficient (Kd)—on the migration of radioactivity to the groundwater and 
subsequent contribution to radiation exposure due to ingestion of 
contaminated drinking water.    

The suburban resident scenario will bound the dose at the absolute maximum, 
though highly unlikely.  The bounding dose using this model is 397 mrem/year 
at time T=0 (the time the radioactivity was first measured), which in this case 
was May 2009, nearly two years ago.  RESRAD calculates the dose at a time 
T=1 as 46 mrem/year with decreasing dose in subsequent years. 

Uncertainty analyses indicate changes in Ksat or Kd would have little to no 
effect on the dose to a resident now or in the future. 

 

2.0 Suburban Resident Scenario 
RESRAD Suburban Resident template was used.  Site-specific parameters 
were set to the same values as were used for the industrial worker model 
which is the primary model used to demonstrate compliance with release 
criteria. 

Using the suburban resident model, the instantaneous dose at time T=0 is 397 
mrem/year (the time the radioactivity was first measured), which in this case 
was May 2009, nearly two years ago; this decreases to 46 mrem/year after the 
first year and 0.5 mrem/year after three years.  The decrease is due to 
migration and associated dilution of radioactivity in soil.   
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As in the original RESRAD model, the maximum concentration of 14C and the 
maximum concentration of 3H were assumed to be present throughout the 
entire contaminated zone, which is a very conservative assumption. 

For these reasons, the bounding dose of 397 mrem is demonstrably 
conservative. 

The suburban resident RESRAD report is included as Appendix A to this 
report. 

 

3.0 The Resident Farmer Scenario 
At the request of NRC staff, we analyzed the potential dose after removal of 
the soils from the Fort Mims site for use as topsoil or fill over farmland.  The 
“resident farmer” template was used.  Because the soils will be dug up, 
transported, and spread; the average concentrations of 14C and 3H were used.  
Area and thickness of the contaminated zone, as well as all other site soil 
parameters, are the same as in the original RESRAD model.  The 
instantaneous dose at time T=0 is 114 mrem/year.  After the first year, the 
dose decreases to 0.002 mrem/year. 

The resident farmer RESRAD report is included as Appendix B to this report. 

 

4.0 Uncertainty Analyses 
NRC staff requested additional uncertainty analyses on hydraulic conductivity 
(Ksat) and distribution coefficient (Kd).  A total of FIVE analyses were run: 

• Ksat of the Unsaturated Zone (Appendix C) 

• Kd for carbon in the Unsaturated Zone (Appendix D) 

• Kd for carbon in the Saturated Zone (Appendix E) 

• Kd for hydrogen in the Unsaturated Zone (Appendix F) 

• Kd for hydrogen in the Saturated Zone (Appendix G) 

None of the models indicated any appreciable difference in dose. 

Uncertainty analyses results are included as appendices to this report.    

 

 



 
 
 
 
 
 
 
 
 
 

Appendix A 

 
RESRAD Report  

Suburban Resident 
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












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
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








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