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AttentiGn: Lt. Col. H. L. F r i e d e l l  2773.F 
Cem Col.' F r i e d e l l :  Subject  : Fostuii T o l e r a c e  

ca l cu la t ions  t h a t  &y be  u s e f u l  t o  YGU i n  a r r i v i n g  a t  a poss ib l s  t o l -  
erance o r  perdssabie dose figures f o r  posturfi i n  plant persoimel u r i n e  
and i n  p lan t  air. 

For your infor izat ion I an inc iuding  i n  t h i s  l e t t e r  

Tolerance of POS%WJ i n  hum3 u r ine :  

- Xssmptio!;s : 

1. 

2. 

3 .  

4. 

5 .  The r a t i o  of a lpha  t o  g a m  r a g  to l e rance  i s  t h e  s x e  i n  nan 

6. I& es i s e l l  as t he  rzt, exc re t e s  O.Q% or  5 x 10-h of t h e  FOS- 

40 microcuries  postura Fe r  k i l o  i s  55; l e t h a l  t o  rats i n  20 days. 

100 r per day f o r  tv;enty d q s  i s  50% l e t h d  t o  r a t s  in 2G i:,eys. 

0.1 r p e r  day is to lorance  f o r  &-a r s i i i a t ion  i n  l i l ~ i ~ ~ .  

Fostuii i s  rnetabolizee i n  nzn q m - d i t a t i v e l y  iis i n  t he  r a t .  

as i n  t h e  rzt. 
Ih 

tu3 i n  t h e  bociy d d i y  i n  t h c  ur ine .  
7 

a. 70 x 40 = 2200 microcwies  = 20 a q ~ s  50& l e t i d  dose i n  70 
k i l o  ret. 

0 
. o  

0 
b. O.l/lGO = 1 x 10-3 = r z t i o  of t o l e r a c e  dose of g z i i a  radia- 

t i o n  i n  man t o  t h e  d z i l y  dose 5G,P l e t h a l  i n  23 uc;ys. 

C. 1 microcurie = 2.2 x 10 6 d i s i n t e p z t i o n s  perninute .  

d. 2.6 x 2.2 x 1C6 = 6 x 10 6 d i s in t e , r s t i ons  p e r  r i n u t e  i n  bcd;. 
i s  to le rance .  

6 x lo6 x 5 x = 3 x 1 3  d i s i n t e p r c t i c n s  per x i n u t e ,  the 
~l;z;ii-mu.m per i -u t ted  va lue  I n  54 hour c o l l e c t i c n  oi' h u z n  ur ine.  

e .  



2. 

Assumption 1 i s  t h e  resalt of preliminary experiments carried out 
This figure probably does not  ciiff'er fron t h e  t r u e  vilue by at Rochester. 

more than  20% 
cannot Le zt a l l  accura te ly  e v d u a t e d  *ifith present  azta. 
would be s l ight ly  t e l o v  100 r. 
of this figure c2n be czrr ied ou t  w i t h  relative ease ana asks vlnether t h i s  
should be done. 

Dr. Eoche feels t h z t  t h e  i i s r e  f o r  sssur@tion number 2 
Lis best estirate 

He s t e t e s  thzit  eirperimer;tal deterriinzition 

"hat i s  your opinion? 

Tolercvlce of P o s t w  i n  plmt zir: 

"he basis of t:;is to l e rance  figure vas developea i n  a discussion 
wi th  fi. Silver- zt Eqton .  

A s s u c t i o n s  : 

1. 

2. 

3. 

10 cubic meters or" a i r  bresthed dai ly .  

?he postum fr,m 5 cubic  cgters i s  absorbed dzilS;. 

i o l e r a c e  i n  b o i j  is  6 x 10 6 .  a i s i n t e g r a t i o n s  per  minute. 

4. Sirice theri:  a i U  be o t h e r  sources of postua inthlce t o  be zssazed, 
p c r r i t t e d  t o l e r z s c e  i n  b d y  0;' gistum zbsorbed fron zir ;ssLzed 
t o  be 1/5 of ebove, o r  1.2 x 10 dis in tegrz t ior i s  Fer ziinute. 

5. l o s t a x  i s  l c s t  f rcx boap a t  t h e  rate of i$ >er d q  by cciiGinea 
excret ion and d i  sint eLr tt ion.  

6. r 'os tn7  conccntrct ion i n  i m p  i s  n c t  .zi l i r z i t i nz  f;lctor i n  s e t t i n g  
tolcraiice. 

a. i.sount th.;t 1 A T - i  be ztsorhed dzL1;. equ2.1 x:!ount excTete6 dziij- 
wiLh 1.2 x 1C d - s l n t e g r z t ' c n s  p e r  r i n u t e  i n  b o q ,  equais i ; .  .01 x 1.i x 106 = 1.2 x 10 c ix in t eg ra t ions  per  r ;hu te .  

i.;::.ount PcrTi t ted  i n  10 cubic c e t e r s  air = 2 x 1.2 x 104 e q u d s  
2.h x ~ s i n t e g r z - t r i o n s  per &Ute. 

haunt r e r * , d t t e i  ir; 1 cu'aic m z t e r  Eir = 2.L x lo3 disinte;rat icns  
pe r  r i i nu te .  lhis 1 s  eqclvz1er.t t o  

6 - ; .  

t. 

c. 

2.4 x l$ = 1.1 x 10-3 n ic rocur i e s  per  cu. rreter. 
2.2 x 1c.5 

or  1.1 x 10-15 c u r i e s  pe r  cubic cm. 



It m y  be noted t h a t  this is  37 t h s  greater t han  t h e  tcler- . 
ence figure suggested i n  Cl inton r e3or t  CH-25W of 3 x 1017 curies / CC. 
air. 

* 

Remarks on Assumtions : 

Assumption 2. Korlc is unaer way i n  h c h e s t e r  to give a f i g u r e  for this 
assumption based u p n  experiment. 

k s smpt ion  5. 

Assumption 6, 

Tnis i s  based upon results of r a t  experiments. 

Experiments conducted st %chester i n d i c a t e  t h s t  postum 
deposi ted in lungs as dust  i s  2%; renoved ir 1 dzy iind 
p r a c t i c a l l y  all reiiioved i n  10 days. 
t z i n e d  i n  t h e  bodjl behaves 2s thougn 30,i were swallovred 
and t h e  re;nsincier absorbed d i r e c t l y  f r m  t h e  lungs. 

The t o t a l  mount  re- 

Onemay note  t h a t  if eqosu,-e is er i t i re ly  by inl: .al&tion t h e  perz iss -  
able concentrat ion figure nay be increased by a f a c t o r  of 5. 

F u l l  s ca l e  on the l e a s t  s e n s i t i v e  scsle of the Apha su r face .ne t e r  
used a t  %;.ton is iLlout 1 Inicrocurie postum, or 106 c ~ u n t s  per & U t e  m d e r  
502 ge0L.etr.y conG:lti.c.;is. 
in t h e  h i t  4 l ebcra tory  \?ere t h e  order of 1 ii icrocurie  Fer s+zre 6 inches 
09 a side, o r  greztcr ,  ana on tile f i o o r  1/3 t o  213 of this mount.  

’;iherefo,-e, concentrs t icns  on t h e  lebora tory  t c b l e s  
, 

Sincerely yours 

/s/ Iij.llia;il F. Za ie  

X l l i a r n  F. Eele 
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