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M. Quinn 
5/9/2019 
 
Updated to indicate that this technical basis is also applicable to other portions of the Main Injector such 
as the MI-8 section. 
 
Additionally, this technical basis provides an upper bound of 5,000 pCi/ 100 cm2 but it was decided to 
use 2,000 pCi/ 100 cm2 as a limit in ESH-RPO-003 because the nature of aisle contamination in 
enclosures is still being investigated.  A limit of 2,000 pCi/ 100 cm2 provides some allowance above the 
average of ~1000 pCi/ 100 cm2 seen in the MI-30 region, but is a good trigger for re-examining the SOP 
requirements before reaching the limit of this technical basis. 
 
MI-30 Aisle Decontamination Technical Basis Document 
M. Quinn 
4/23/2019 
 
Results on floor indicate levels between 400 - 3000 pCi/ 100cm2, with an average of about 1,000 pCi / 
100 cm2.  (7Be and 24Na) 
  
Gamma spec results indicate 5-10x 7Be vs 24Na at the time the wipes were taken, which were 
approximately  
  
1000 E -12 Ci / 100 cm2 = 1 E -11 Ci/cm2 
  
Enclosure size 4' x 8' x 1000' (122 cm x 245 cm x 30500 cm) 
  
Total activity represented in this removable material 1E-11 Ci/cm2 x 122cm x 30500cm / 0.1 wipe 
efficiency = 3.7 E -4 Ci = 370 uCi 
  
To estimate the airborne radioactivity hazard, we start with the extremely conservative assumption that 
all of the removable activation is resuspended in air.  Given that we are cleaning with a wet method, we 
suspect this value will be very low in practice, perhaps 1% or lower.  While the calculation below 
provides a bounding case, we will employ personal air monitors to help determine what the 
resuspension factor is. 
 
If all is suspended in air:  370 uCi/ (122 cm x 245 cm x 30500 cm) =  4 E-13 Ci/ml = 4 E -7 uCi/ml 

7Be: 0.83 x 4E-7 uCi/ml = 3.3E-7 uCi/ml 
24Na:  0.17 x 4E-7 uCi/ml = 6.8 E-8 uCi/ml 
  

DAC values 
7Be:  1E-5 uCi/ml 
24Na: 4E-7 uCi/ml 
  

DAC fractions 
7Be:  3.3E-7/1E-5 = 0.033  
24Na: 6.8E-8/4E-7 = 0.17  
  



  
1 DAC: 5000 mrem/2000 hr = 2.5 mrem/hr 
At 20% of a DAC, 2 hour decon work is 2.5 mrem/hr * 0.2 DAC Fraction * 2 hr = 1 mrem 
  
Wet cleaning should mitigate resuspension significantly, lowering the expected DAC fraction and dose 
received well below 1% of a DAC and less than 1 mrem. 
  
At 100 % resuspension, average removable contamination values of 5000 pCi/100 cm2 would approach 
1 DAC.  Even in this case, the received dose would be 5 mrem, which is much lower than the external 
dose that is expected.  An ALARA calculation (ala NUREG/CR-0041, Section 2) would indicate against 
specifying respiratory PPE due to the worker inefficiency factor of wearing PPE (~15%).  
 

 

Estimated exposure rate from 370 uCi of removable activity: 

 7Be: 0.83 x 370 = 307 uCI 

 X = 5.263E-6 A yE(µ/ρ)/r2 

 = 5.263E-6(1.14E7 Bq)(0.1)(0.477 MeV)(2.96E-2 cm2/g) / (30 cm)2 

 = 9.4E-5 R/hr = 0.09 mR/hr 

 24Na: 0.17 x 370 = 63 uCi 

X = 5.263E-6 A yE(µ/ρ)/r2 

 = 5.263E-6(2.33E6 Bq)(1)((2.754 MeV (2.06E-2 cm2/g) + 1.369 MeV(2.40E-2 cm2/g)) / (30 cm)2 

 =  1.22E-3 R/hr =  1.22 mR/hr 

 Check with RadProCalculator: 1.28 mR/hr 

 

Therefore, the exposure rate of the collected activity is estimated to be ~1.3 mR/hr.  This ignores the 
self-shielding that the water the activity is contained in will provide.   
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