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I enclose f o r  your infornat ion a l e t te r  
of 27 December 19/16 from Dr. Paul C. Acbersold, 
Chief, Isotopes Branch, Research Division, k- 
hat tan  D i s t r i c t ,  t o  Dr. D. Wright Wilson, U d -  
v e r s i t y  of Pennsylvania, concerning h e a l t h  pre- 
cautions i n  t h e  handling df radioact ive materials. 
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D r .  D. \ ;r ight Vilson 
The School of Medicine 
Universi ty  of Pennsylvania 
F!;i.ladelphia, Pennsylvania 

27  Decembeb 1346 . .  

' +  
Cear C r .  Wilson: 

T h i s  o f f i c e  has not  hastened t o  answer your l e  e m  of N m t m m r  
26 acd December 13 concerning h e a l t h  p ro tec t ion  i? 
C 14, because it has been aware of e f f o r t s  being made t o  anWer t h j s  
type of ques t ion ,  through o t h e t  channels,  namely thzough D r .  Ovien of 
t h e  Committee on Growth. 
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. memoranduai vM& 
of t h e  Health 

rece ived  a l s o  from D r .  Owen a copy of a l e t t e r  from PI?. i-, E. Rose, 
u i r e c t o r  of t h e  Heal th  Physics  Divis ion,  Argonne Nat ional  Laboratory,  
t o  Dr. Rit tenberg  concerning h e a l t h  preoaut ions . t o  be used w i t h  C 1 4  
and s i m i l a r  be ta -emi t t ing  isotof ies .  You w i l l  note t h a t  these  memoranda 
a r e  i n  agreement wi th  t h e  remartEe.on h e a l t h  sa fe ty  With C 1 4  contained 
i n  our meQOrendU IB-52 of September 18, Subjec t ;  C 14 Information,  
copy of which was previously s e n t  t o  you. , 

unt of C 14 g ren te r  
than approximately 30 microcuries  should not  becorie f i x e d  in t h e  body. 
It is impossible t o  s t a t e ,  howeven, how nuch C 14  would have t o  b e  
taxen i n t o  the body i n  order  t o  have t h i s  amount become f ixed.  
percentage intal te  t h a t  becomes f ixed  w i l l  depend on a g r e a t  many fac-  
tors, such a s  t h s  form of t h e  m a t e r i a l ,  i t s  method 6f intalce and its 
r a t e  of e l imina t ion .  
is not considered l e r g e ,  consequently t h e  ordinary inha la t ion  hazard 
i n  worxing wi th  C 14 i n  m i l l i c u r i e  q u a n t i t i e s  is not g rea t .  
a c t i v e  m a t e r i a l s  should of course be  kept  off t h e  sk in ,  hence t h e  
labora tory  procedure6 employed i n  handling thgnt should be s imi l a r  t o  
those  employed in handling dangerous b a c t e r i a  o r  VlrUSeS. 

I n  , the case  o f ' s  35, t he  g r e a t e s t  absorp t iod  is expected t o  b e  i n  
t h e  sicin, in which case around 150 microcuries  f i x e d  i n  t h e  organ is 
ca lcu la t ed  to .g ive  r ise t o  a to le rande  d o s e . a t  t h e  time 6f depos i t ion .  
Due t o  ' t h e  decay of S 35 ( n o t  s i g n i f i c a n t  i n  t h e  case of 0 1 4 ) ,  t h e  
number of microcur i e s - tha t  would have t o  be i n i t i a l13  f i x e d  id t h e  
organ t o  produce an average to l e rance  dose ovek t h e  perrod of a whole 
yea r ,  viould b e  approximately 2470. 

A l l  t h e  memoranda a r e  i n  agreement t h a t  an  

The 

F ixa t ion  i n  t h e  body by t h e , i n h a l a t i d n  of GO2 

Pay radio-  

I 

The amount o f  S 35 t h a t  I ,  aou ld  have 
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t o  be tatcen i n t o  t h e  body t o  f i x  t he  above amounts i n  t h e  s k i n  is not  
mown, but it irould c e r t a i n l y  bd 1 0 . t o . 2 0  t h e s  g r e a t e r ,  even i n  the  
case of t h e  most r e a d i l y  absorbed compounds. 

I As long ae t t a b e r  dosue a l W b p t  below "th@cUa9!ltr  -whhk-woould be 
expeatbd t a  rssult i n  t h e  f i a a t h l l  'ai t h e  amounte%tIe, #.a abDV4i3the sub- 

The most s a t i s f a c t o r y  procedure,  however, is t o  adminis ter  t o  experi-  
mental animals some of t he  r ad ioac t ive  ma te r i a l  i n  t h e  f o p  i n  which 
i ts  absorp t ion  may occur i n  the  intended u3e. By assaying t h e  percent- 
age uptake i n  var ious  organs of the  a c t u a l  compound under cons idera t ion  
i n  a few well-per-formed animal experiments,  you can r ead i ly  e s t a b l i s h  
t r a c e r  doses t h a t  w i l l  be i n  the  s a f e  range f o r  u s e . i n  humans., 

Disposal methods depend upon how much long h a l f - l i f e  r ad ioac t ive  , 
mate r i a l  the  labora tory  expects  t o  handle over a l s n g  per iod of time. 
It is poss ib le  f o r  long h a l f - l i f e  ma te r i a l  t o  accumulate i n  plumbing 
over 13 long per iod ,  and become hazardous t o  labora tory  worrcers o r  t o  
an unwit t lng plumber. If you can be assured of d i l u t i o n  of t h e  r ad io -  
a c t i v e a h  t e r i a l  i n  waste water  so t h a t  t h e  f ina l - concen t r a t ion  is l e s s  
than 10T8 microcuries  per  c c ,  t h e r e  would be no hazard involved. Dis- 
posal by deep b u r i a l ,  un less  e t t remely  l a r g e  q u a n t i t i e s  a r e  involved, 
can gene ra l ly  be ass-med t o , b e  sa fe .  The suggestion of D r .  Allen Reid 
concerning t h i s  sub jec t  as Well a s  t h a t  of Wearing of. rubber gloves,  
appear t o  be in  order .  

It is expected t h a t  i n ' t h e  nexO 6 months a number of t h e  groups 
now cons ider ing  h e a l t h ' p r o t e c t i o n  mat te rs  w i l l  come forward w i t h  a s a t -  
i s f a c t o r y  s e t  of r u l e s  for , the ord inary  i so tope  t r a o e r  labora tory .  
Eventual ly  some Government egency such a s  the  Atomic Energy Conmission 
or  the Net ional  I n s t i t u t e  f o r  i l ea l th ,  nay f u r n i s h  noni tor ing  se rv ice  
and p ro tec t ion  advice by v i s i t i n g  h e a l t h  p ro tec t ion  representa t ives .  
In  t h e  meantime t h e  prel iminary correspondence f rom D r .  Morgan and 
O r .  Hose will s u f f i c e  f o r  t h e  q u a n t i t i e s  of ra&.material@ now being 
i ssued  frcm the ,&nhat tan  P ro jec t .  

mer i t s  of the-  v i b r a t i n g  reed electronieter  and a t h i n  window Geiger 
counter.  The v i b r a t i n g  reed e lec t rometer  c'8h be made-to give more 
e f f i c i e n t :  measurement of C 14 but  ( 1) t h e  prepara t ion  samples f o r  
use in an  l o n i z a t l o n  chanber will i n  Some cases require more e f f o r t ,  
(2) it ie two t o  three times more expensive,  and (3) it. w i l l  no t  be 
commerically a v a i l a b l e  F o b a b l y  f o r  6':mdhths OS more.. You are probably 
aware of t h e  meeting being'kponsored dy t h e  Committee. on Growth on 
techniques of working with C'14. You hdvd probab1y:also heard some 
of t he  d e t a i l s  concerning this .  from D r .  E. A. Evans of t h e  Univers i ty  
of Chicagv, who,is a r rmgi l ig  t h e  nqetlng; . A t  this meeting,? t o  which 
on ly  t hose  a c t t p e l y  workting wi th  0-14'ai'e . to  be inv f t ed , . _ the r+  will no 
doubt be mgbe  di8CUSSiOn Qf t h e  rk!lat;ive nier i te  of var ious  measurement 
and handl ing t echn i  ues. It is beoaltsd of my awerenee8 o€ t h e  g r e a t  
need for disseminat?on of in fo rna t ibn  Uty 6ucii techniques that  I sug- 
ges ted  t o  t h e  Committeb on Growth aetr?fal months ago t h a t  such a meet- 
ing  be held.  I 

'..4 . .* 
J e c t  ahould no t  reoelve more thah to l e rance  lrradat f bb df any-oFkah. 

The s u b j e c t  of d i sposa l  of r ad ioac t ive  wastes  ds a l a rge  one: 

- 

It is d i f f i c u l t  t$ answer t h e  q u e s t l d  concerning t h e  r e l a t i v e  
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