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Summarized from a r e p o r t  m i t t e n  by Doctors James B. Conant, 
chairman, A. H. Compton, and Ei. C. U r e y ,  comprising t h e  Subcommittee of 
t h e  S-l Executive Committee. 

- a.  A v a i l a b u i t y  of Radioactive Material .  

I n  t h e  near  f u t u r e  it should be poss ib le  t o  produce in t h e  
United States q u a n t i t i e s  of radioective materii l  b t  a rate equivkleSt-h-' 
rad ioac t ive  effect  t o  one ton  o f  radiu9 every fou r  h y s .  
is  approximately one hundred thousand times more active then radltm. 
Consequently, a four-day production quantity would weigh about laen* 
grams Fn a. pure s t a t e ,  or not more t han  one hundred paunds when mixed w i t h  
a s u i t a b l e  chemical c a r r i e r .  

T h i s  nataxial 

There is no nay of  es t imat ing def in i t e ly  what t h e  Ge;s 
a r e  doing i n  producing such -wter i J . .  V e r y  l i k e l y  they 
advanced i n  t h e i r  production schedule but probably w i l l  
produce i n  q u a n t i t i e s  that a r e  expected t o  be ava i l ab le  
S t a t e s  . 

.C / DECLASSIFIED 

- b- Use of b ~ o e c t i v e  Yateriel i n  warfare. 

(1) As e t e r r a  contaminating meter ie l ,  

a r e  fur'her 
not  be able  &LO 

i n  t h e  U n i - e C  

t he  r&io- 
a c t i y e  procuct n o u l t  be spread. on the  gmund and w o d C  
a f f e c t  2ersonnel meam of i n t ens ive  rays simller to 
those produced by pmeerful X-ray machines. It I s  esti-  
s i t e d  t!mt k- a foL- dzys' prodcction quantity ( the  
equivTlent of one b n  of 'radium) i e r e  evenly spread aver 
trio square a i l e s  of  average open t e r r a i n ,  one d a y ' s  
exposure t o  a hune= being would r e s u l t  in temporary 
incapac i t a t ion ,  and one week's exposure would result  b~ 
death. E f f e c t s  on 6 person would not  be immediate, but 
would be delayed f o r  days o r  perhaps reeks.  
t b e s  t h e  above described concentrat ion would be l e tha l  

3- - Five to ten . .  
after one day's exposure. IboR 

Areas so c o n t a d n a t e d  by rad ioac t ive  material r d l  k-e 
dangerous until d'eczy of the mate r id  took p lace ,  p r h e p s  
f o r  l e e k s  or months. On a hard sur face  some deconkmim- 
t i o n  could be accors l i shed  ky flushing d t h  water, b t  
for a v e n g e  t e r r a i n  no decontamination methods are hmm. 
Fur ther ,  no e f f e c t L r e  p ro tec t ive  clothing f o r  p e r s o c m l -  
has been developed, which would nullify t h e  effects of the 
r a t i i w c t i v e  material. 



(2) As a gaa warfsre instrument the  = la te r id  r o d &  be 
ground i n t o  p a r t i c l e a  of microscopic s i z e  t o  f o r n  dust and 
smoke and d i s t r i b u t e d  by a ground-fired pro jec t l l e ,  land 
vehic les ,  or aer ial  bombs. 
by personnel. 
person inhaling t h e  mater ia l  is extremely smell.. 
estimated that one mill ionth of a gram acamdating In a 
person9 body would be fatal. 
treatment f o r  such a casualty.  

I n  t h i s  form it uould be inhaled 
The amount necessary t o  cause death t o  a 

It has been 

There are  no knoun methods of 

Two fac to r s  appear t o  IncI-ease t h e  effect iveness  of radio- 

It can h d l s t r ibu tad  i n  a 
ac t ive  dust  or smoke as a weapon. These are: (1) It cannot 
be detected by t h e  senses; (2) 
d u s t  o r  smoke fonn so f ine ly  pondered thtt it rill permeate a 
standard gas mask f i l t e r  in q u a n t i t i e s  large enough t o  be 
extremely damaging. 
ness as a weapon i s  t h a t  in a dus t  o r  smoke f o n  the  n e t e r i a l  
i s  so  finely pulverized that iL t akes  on t!!e cha rac t e r i s t i c  
of  a quickly d i s s i p a t i n g  gas d is therer'ore subject  t o  ell 
t h e  f a c t o r s  (such as rind) rorklng against mPlnterkme of high 
concentrations f o r  nore than .E few minutes over a given arec. 

c. Possible  Use by t he  he=. 

A n  off-setting factor in its effectlve- 

rr 

It is f e l t  t h z t  rndioect ive warfare be useG by the  Cer ; rans  
f o r  the  following purposes: 

(I) To make evacuated e r e r s  urAnhcbi-Abla. 

(2) ,To contazinzte  smaU c r i t i c a l  a r e s  scch es  rail- 
road yards and a i r p o r t s .  

(3)  A 6  a rad ioac t ive  poison gas t o  c x a t e  casua l t ies  
a m o x  trOOp6. 

(L) Against h r g e  c i t i e s ,  t o  promote H c ,  and 
cree te  c a s u a l t i e s  among civi l l .zn populctions. 

For use in c i t i e s ,  i t  is estimated tht concentretioris would 
heve t o  be ex t rene ly  high t o  o f f s e t  tSe &t ie ld ing  er'r'ect of bufl6.ir.g~. 

Doctors Compton and Urey, tao members cf the  C o d t t e e ,  f e l t  
t;hat radioect ive mater ia l  map be used 
in t h e  autumn of 19L3. 
opinion. 

t he  G e m s  +-ahst United Nations 
Rr. Conant appa=ently does rot cc;ncur i n  this 

- d. Possible  Use by t he  United. S t e t e s .  

It is the  recommendatioE of this S u b c c d t t e e  t h a t  if military 
a u t k o r f t i e s  f e e l  t h a t  t h e  United S t a t e s  should be re- to use radioact ive 
wee-pons i n  case t h e  enemy s t a r t e d  it first, s tud ie s  on the subject  should 
be s t a r t e d  immediately. 

f 
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From consideratLon of t h e  possible e f f e c t s  aad uses of radio- 
a c t i v e  mater ia l  i n  warfare ,  i? is evi6er.t that consiae,--,ble e q x r l 3 e n b t i c a  
w i t h  a c t u a l  f i e l d  % r i a l s  w o u l d  be necessa-7 t o  de te rn ine  the o p t i m a  con- 
d i t i o n s  under which r ad ioac t ive  dus t s  couid be d i s s e d n a t e d  w i t h  1 q  
ContaLzination or ground contmknat ion.  
ca r r i ed  out  by using very s a l 1  amounts of rad ioac t ive  mater ia l  ( t r a c e r  
eLPounts) ana atu6ying t h e  concentrat ions i n  the  air o r  on the  ground by 
means of s e n s i t i v e  phys ica l  instruments  which are now readFly available.  

.. 

Such t e s t s  could be-very readi ly  

These s t u d i e s  c o d e  be car r ied  out  bes t  by a group con- 
taLdng some men who a r e  faa i l ia r  z i t h  the  p a r t l c u l c  pro jec t  which is 
planning t o  produce t h i s  r ad ioac t ive  mater ia l ,  ana o the r s  drawn from the  
Nat ional  Defecse Research Council, who a r e  aorking on t he  developments of 
munitions and disseminat ion of dust  and l i q u i d s ,  ana s t i l l  others  from the 
YDRC who a r e  f ami l i a r  d t h  t h e  t e s t i n g  of chemical warfare agents, 

- e. Defensive Uethocs ProDosed f o r  t he  Ucited S t a t e s .  

The Subcommittee feels  t h a t  from a defensive point of v i e w ,  
one can cons2der it u n l i k e l j  ( t h e  Chai-xzan of t h e  S u b c o d t t e e ,  Dr. Conent, 
f e e l s  t h a t  it i s  e -e rene ly  un l ike ly )  that a rad ioac t ive  qespon w i U .  be used 
aga ins t  t he  Continental  United S t a t e s .  
a weapon f e r e  used age,inst e 2opulated i n a u s t r f a l  cicjs, such as London, em 
automatic a l a m  would be p r o d d e d  by virtue of t h e  f e c t  t h n t  a concentrztion 
of mater ia l  su f f i c i e r , t  t o  c m s e  ser ious  damage t o  LV port ion of the ppllr- 
t i o n  in a few hours, ~ ~ ~ l i i  a i s 0  fog a l l  photogre$xic f i h s  and give 
s t r w x e  e f f e c t s  i n  var ious  p ieces  of equipsent ir? the s c i e n t i f i c  es tcb l i sh-  
rnents of t he  c i t y .  If t h e  m e t e r i d  came d o m  fro= t he  e i r  as a cloud of 
dus t ,  i t  would elgo ;rooably 7roduct s t rcnge effec+,s in the  rader e q u i p t n t .  

They f u r t h e r  b e u e v e  that if  such 

_” 

The even tua l i t y  of e n e q  use af ra6 ioac t ive  a t e r i a l  t o  render  
evncuated areas uninhabi table  seems t o  the S u b c o d t t e e  s u f f i c i e n t l p  greet  to 
w e n a n t  t he  issuance of  s p e c i a l  i n s t ruc t ions  to a t  l e a s t  one o f f i c e r  in each 
Di t i s ion  of any A m y  which might be faced with such a n  eventual i ty ,  SucS M 

o f f i c e r  should be familar with the  ways of detect- and understand the  
reading of c e r t e i n  i . ? s t m e n t s  which woulC give t h e  e f f e c t i v e  rad ia t ion ,  asd 
should be prepared t o  a d e s e  on the  movement of t x o p s  i n  such a way a8 t o  
avoid aore than B passing e F o s u r e  t o  high r e U a t i o o ,  It would also be of 
g r e a t  i m p o r t a c e  t o  see t h a t  t h e  t roops were e q u i g p d  i S t h  the  proper 
of gas masks and that these a s k s  were pt on immedistely so thet dust  
could be kept ou t  of t he  lungs. 

It is t h e  recorcmendstion of the Subcosmittee that a s p c W  
c o d t t e e  conposed of D r .  S to f fo rd  Warren and Dr. 2. S. Stone be askeci t o  
prepare a r epor t  on b o t h  t h e  use  of detec tors  i n  the f i e l d  and l n s t m c t l c n s  
which might be i ssued  t o  E d i v i s i o n a l  o f f i ce r ,  8x;;laininp under whet corn- 
t i o n s  trooDs might be moved throcgh various a r e a s  and what methods of 
decon tmi&t ion  could h t r i e d  under ce r t a in  s p e c i a l  circumstances. 
gnor t ,  tihis s p e c i a l  committee should prepare a manual ou t l i n ing  8 d o c t r b e  
somewhat similar t o  that which already e d s t s  f o r  the  use of gaa o f f l c e r s ,  
and it is suggested t h a t  e i t h e r  a divisional gas o f f i c e r  o r  some special 
o f f i c e r  a t tached t o  the  Cmps o r  Arw Headquarters be charged w i t h  the 
r e s p o n s i b i l i t y  f o r  these defens ive  measures. Such o f f i c e r ,  o r  o f f i ce r s ,  
would need t o  have i n s t m e n t s  ava i l ab le  and be given au thor i ty  
all areas  n N c h  previously had been occupied by ths enemy, * m k  

In 

q v p -  
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