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SuBJECT: RELATIVE HAZARDS OF PLUTONIUM AND STRORTIUM 90 

SYMBOL: BMAIRP :FW 

Enclosed is your copy of Handbook 52 which I inadvertently carried 
away from the ACRS meeting.  

Also enclosed is a copy of my notes on the relative hazards of 
plutonium and strontium 90 from U23 8 in a reactor. In making 
this comparison, I assumed that one would obtain about 40 atoms 
of plutonium for each 100 fissions of U238 . This number would 
differ from one reactor to another and is probably high by a 
factor of as much as 1.5 or 2.0. However, it does serve to give 
an order of magnitude.  

Using the values which I have assumed and taking maximum permis
sible concentrations in air as a basis for comparison, the ex
posure to persons inhaling air borne material immediately after 
the accident, would be about the same for plutonium as for 
strontium 90. After the initial cloud from the accident has 
passed, any residual contamination from plutonium would be 
negligible in comparison to that from strontium 90 for a period 
of many years. This is because plutonium is not taken up to any 
appreciable extent, either by growing plants or by animals from 

ingested material. If one is interested in really long periods 

of time, for example: several centuries or longer, his relative 

concern for the plutonium might be greater.  

The relative hazard due to plutonium may actually be somewhat 
less than indicated by the above comparison. Limited experience 
suggests that, if the plutonium is in the form of plutonium 

oxide, excretion from the lung may be more rapid than assumed 

in thed .v....o. f the value for the maximum permissible concen
tration in the air given in Handbook 52. Also, I believe that 

the value in Handbook 52 is lower by a factor of 3 than it would 

have been if the NCRP had been confident that the lung is really 

the critical organ. In other words, while the NCRP has listed 
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the lung as the critical organ, the value given is not based 
upon the data for exposure to the lung but appears to be based 
upon the assumption that the plutonium in the lung may be suf
ficiently soluble over a period of months to be dissolved in 
the blood stream and deposited in the skeleton. Again, if the 
lung is indeed the critical organ, it is probable that factors 
for relative biological effectiveness used in the past for com
puting doses to the lung are too high. All of this adds up to 
the conclusion that we doubt if the immediate hazard from plutonium 
in a reactor incident would exceed that from strontium 90 and that 
it may be lower by as much as a factor of 10.  

Enclosures: 
As noted above

I



My analysis of relative hazard of Pu and Sr 9 0 from U23 8 in 

reactor is as follows -

Relative rate of production. (If my memory is correct.) 

For each 100 fissions, one would obtain about 40 atoms Pu and 

5 atoms Sr 9 0 .  

Relative activity, Pu to Sr90  40 o 5 1 

25,000 •28 - 100 

Retention in reactor is not long enough that relative build-up 

would be substantially different from relative rate of production.  

Relative Hazard from Inhalation.  

Maximum permissible concentration of Pu in air - 2 x l0-12 pLc/cm3 

MPC of Sr90 in air = 2 x 10-10 4c/cm 3 .  

(either number may be in error by as much as 50%) 

Relative MPC - 1 "= 100 

Relative Hazard 2 1 (Inhalation).  

Relative Hazard by ingestion -- Pu quite small compared to Sr 90 .  

Comment: If Pu were oxide, I believe the inhalation hazard would 

be significantly less than that of Sr 9 O.


