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F. C. box 2C7, Sta t ion  43 
Lochester 7, Gevf Ycrk 

Larch 13, 1945 

The L i s t r i c t  fingineer 
U. S. Zngineer b f f i ce  
k n h a t t a n  i j i s t r i c t  
Fost Office Lox L. 
C a k  hidge, Tennessee 7 0 7 0 6 3  

Attention: it. Col. H. L. F r i ede l l  2 7 7  9 f 
Oear Col.' F r iede l l :  Subject : tos tun  lolerance 

For your information 1 am including i n  t h i s  l e t t e r  
calculat ions tha t  &y be useful  t o  you i n  arr iving at  a possible t o l -  '3 
erance or  perrzssable dose f igures  f o r  postum i n  plant personnel urine 
and in plant a i r .  \ 

2 - 2  
't, 

Tolerance of postum i n  human urine: 

Assumptions: 

1. 

2. 

3 .  

4. 

5. 
\O as i n  the  rat. 

6 .  

40 microcuries postum per  kilo is 5D;b l e t h a l  t o  rats i n  20 days 

100 r per day f o r  twenty dcys i s  50% l e t h a l  t o  rats in 20 days 

0.1 r per  day is tolerance f o r  gamma radiat ion in man. 

Fostum i s  metabolized in man quant i ta t ively as i n  the  rat. 

The r a t i o  of alpha t o  gama ray tolerance i s  t h e  same i n  man 

Iuian as well as the  rat excretes 0.05L or  5 x 10-4 of the  pos- 
turn in the  body daily in the  urine. 

5 . 0 Calculations : 

a. 70 x 40 = 2800 microcuries = 20 days 50% l e t h d  dose i n  70 
kilo rat. 

0.1/100 = 1 x 10-3 = r s t i o  of tolerance dose of gamma radia- 
t i o n  i n  man t o  the  daily dose 59% l e t h a l  in 20 d&ys. 

6 c. 1 microcurie' = 2.2 x 10 dis integrat ions perminute. 

6 d. 2.6 x 2.2 x lo6 = 6 x 10 dis integrat ions per  &Ute i n  body 

6 x lo6 x 5 x 10-4 = 3 x 1$ ciisintemztions per ininute, t h e  

b. 

3 ,  ' 

3 %  0 i s  tolerance. 
Q Q <  5 
0 %  g e .  

pern i t t ed  value i n  24 hour co l lec t ion  of hman urine. 

..e r 
lSL4 I j= 4rq'.'"L 1 to Admllilgl 



c 

2. 

,,ssw$ion 1 i s  the  r e s c l t  of jreliminziry experiments car r ied  out 
l 'h is  f i m r e  procabij  aoes not z i f f e r  f ron  t h e  t r u e  o d u e  by a t  Rochester. 

more than 20%. 
cannot ue zt all accurately evdue ted  w i t h  present uLta. 
would be s l i g h t l y  beloir io0 r. 
of this f igu re  can be cwr ied  out with r e l a t i v e  ease ana asks wnether t'th 
shouid be done. 

Dr. boche f e e i s  tha t  t h e  f igu re  f o r  assutgt ion number 2 
&s best  estimate 

He ststes t h s t  experimental d e t e r ~ n s t i o n  

Lbhat i s  your opinion? 

Tolerance of E-ostum in plant air: 

The basis of t h i s  tolerance f igure  vias developed i n  a discussion 
with lk. Silver= at bayton. 

Assumptions : 

1. 

2. 

3 .  

10 cubic meters of a i r  breathed dai ly .  

The postum frc,m 5 cubic meters i s  absorbed daily.  

iolerance in body i s  6 x 10 6 disintegrat ions per minute. 

4. Since the re  w i l l  be o ther  sources of postum intake t o  be assumed, 
permitted tolerance i n  body of gostum absorbed from air assumed 
t o  be 1/5 of above, o r  1.2 x 10 dis in tegra t ions  per minute. 

5 .  Postum is l o s t  from body a t  the  rate of 1% per day by combined 
excretion and di s i n t  e gr  at ion . 

6. Yostum concentration i n  lungs is not a l imi t ing  f ac to r  i n  se t t i ng  
tolerance. 

Calculations : 

a. kmount t h a t  ~y be absorbed d e l y  equal mount excreted d d l y  
with 1.2 x 10 dis integrzt 'ons  per  minute in boay, equals t .01 x 1.2 x 106 = 1.2 x 10 disintegrat ions per minute. 

kr~ount p rinitted in 10 cubic meters air = 2 x 1.2 x 104 e q u d s  

Amount permitted i n  1 cubic meter air = 2.4 x 103 dis in te r ra t ions  
per minute. 

b. 
2.4 x 1 J dis in tegra t ions  per minute. 

C. 
Ihis i s  equivalent t o  

2.4 x Id = 1.1 x 10-3 microcuries per  cu. meter, 
2.2 x 106 

or  1-1 x 10-15 curies per cubic cm. 



J 

3 .  

It may be noted t h a t  t h i s  is 37 times greater  than t h e  t c l e r -  
a c e  f i cu re  suggested i n  Clinton report  CH-25&7 of 3 x 1017 cur ies  / cc. 
air. 

Remarks on Assumtions : 

.-issumption 2. irork is under way i n  Lochester t o  give a fiwre Sor this 
assumption based u p n  experiment 

Assumption 5.  This is based upon r e su l t s  of r a t  experiments. 

Assumption 6. Experiments conducted at %chester ind ica te  t h a t  postum 
deposited in lungs as dust is EO: renoved i n  1 d q  hna 
p rac t i ca l ly  all removed i n  10 days. 
t a e d  i n  the  body behaves as though 30% were swallowed 
and t h e  remainder absorbed d i r e c t l y  from the  lunp. 

The t o t a l  amount re- 

@nemay note t h a t  i f  exposure i s  en t i r e ly  by inhalat ion the  permiss- 
able  concentration f igure  may be increased by a f a c t o r  of 5. 

Full scale  on t h e  least sens i t ive  sca le  of t he  alpha surface meter 
used a t  Dayton i s  about 1 microcurie postum, or  106 counts per minute under 
5oCk geometry conditions. 

~ i n  t h e  u n i t  4 laboratory were t h e  order of l d c r o c u r i e  per square 6 inches 
on a side,  or grea ter ,  and on the  f loo r  1/3 t o  2/3 of this amount. 

Therefore, concentrations on the  laboratory t zb le s  

Sincerely yours 

/s/ T i i l l i a m  F. Bale 

%illiam F. bale  


