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Memo 
 

 date: August 10, 2011 
 

 to: Files 

 from: R. Karol & D. Beavis  
 
 subject: BLIP Site Boundary Dose - Short Term Release of Water Vapor from Stack 
 

PURPOSE: 
 
This calculation estimates the site boundary dose from a short term evaporation of 
BLIP tank water during shutdown. During shutdown the only isotope of interest is 
tritium. An elevated stack release is assumed under fumigation conditions for the 
relative concentration meteorological dispersion coefficient, χ/Q. 
 
SUMMARY AND CONCLUSIONS: 
 
The computed site boundary dose per unit of tritium activity released is 4 µrem per 
Ci of tritium released from the BLIP stack. 
 
APPLICABLE CRITERIA: 
 
The annual site boundary dose must not exceed 10 mrem from routine airborne 
emissions or 1 rem in an accidental release [1, 2]. 
 
INPUT DATA: 
 
1. The atmospheric dispersion coefficient, χ/Q, is obtained by using the worst-case 

value from Reference 3, fumigation conditions.  This value was determined 
using the method described in Reference 4. 

 
2. The dose conversion factor for tritium was obtained from Reference 4.  This 

value for water vapor is 6.3 x 10-5 rem/µCi of intake. 
 
 
 
 
 
 

 

Building 911A – P.O. Box 5000 
Upton, NY  11973-5000 

Phone  631 344 5272 
Fax   631 344 5676 

rck@bnl.gov 
www.bnl.gov 

 
managed by Brookhaven Science Associates 

for the U.S. Department of Energy 
 
 

Collider-Accelerator Department 



Page No. 2  

DETAILED CALCULATIONS AND ANALYSIS: 
 
1. The dose conversion factor in the units of interest for tritium inhalation is 

found as follows: 
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       The breathing rate (BR) is 3.33 x 10-4 m3/sec [5]. 
 
2. The BLIP stack release χ/Q value is 1.9 x 10-4 sec/m3, which is the fumigation value. 
 
3. The site boundary dose is found as follows: 
 

∑ Hi = DCFi x Ai x χ/Q 
 

Where Hi = equivalent dose from radionuclide i, rem 
 

DCFi = immersion or inhalation dose conversion factor for radionuclide i, 
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 Ai = radionuclide i source term, Ci 
 
 χ/Q = stack release site boundary relative concentration value, sec/m3 
 
4. The result of the calculation in units of dose equivalent per unit activity released is 

shown below: 
 
Site boundary dose = 4 µrem per Ci of tritium released from the BLIP stack. 
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