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Nonstandard radiation units 

                                                                                     
Banana equivalent dose    

(US EPA Radiation Protection Webpage) 

!
New York to San Francisco flight    

(Health Physics Society) 

!
1 um 239Pu fuel flea    

(Physicians for Social Responsibility) 

!
!
!
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Natural or anthropogenic? 

                                                                                                     

Banana equivalent dose                         
40K, U, & Th; natural primordial nuclides 

!
New York to San Francisco flight           

Natural cosmic rays 

!
1 um 239Pu fuel flea                               

Definitively anthropogenic 

!
!

!
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1 Sievert (Sv) = 1 Q J kg-1 

                                                                                     
Banana equivalent dose                         

<< 0.078 uSv 
!
New York to San Francisco flight           

0.03 mSv  or 0.00003 Sv 

!
1 um 239Pu fuel flea                               

0.045 Sv 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1 M3 @ 1 MT 

How many M2? 
!
!
!
!
!
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1 M3 @ 1 MT but in 1 L pieces 

How many M2?   

How many pieces? 
!

What about 1 cc pieces? 

How many M2?  

How many pieces? 

!
What about 10 um pieces?  

A = 600,000 M2, n = 1015, m = 1 MT  

mi = 1/109 g (1 ng) 
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!
Why is this important?  Post-Fukushima dust autoradiographs 

 

!
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!
Natural or anthropogenic?  

Hanford Nuclear Reservation dust sample testing as “nondetect” for Pu. 



Page !  of !8 33

 Natural or anthropogenic? 

!
!
!
!
 

!
!
!
!
!
!
!
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 Natural or anthropogenic? 
Gross (0.01 Bq g-1) vs. Microanalytical ( > 0.5 wgt. %) 

!
!
!
!
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Natural or anthropogenic? 

  
!
!
 

!
!
!
!
!
!
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Natural or anthropogenic? 
 

!
!
!
!
 

!
   

!
!
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!
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Nagoya, Japan, 433 km from Fukushima Daiichi, 5.2 PBq kg-1 

 

  !
If parent material had V = 1 M3  

then n = 5.0 x 1011 
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Post-Fukushima Japanese dust samples, 

and two possible errors  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Compare to distribution of PFC pesticides  
in Cambridge, MA house dust 

!

!  
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Sampling Strategies     
!
!

   131I  > 137Cs 

!
!

!
!
!
!
!
!
!
!
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!
!
!
!

!
!
!
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