
I 

I Honorable Robert LeBaron 
Chairman, Mil i tary Liaison Committee 
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Dear M r .  LeBaroni 
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January 10, 1951 

As you know, one of the important grc--3ms that w o u l ~  confront us i n  the 
event of a w a r  i n  idiich nuclear weapons were employed would be the amount 
of external radiat ion from radioactive materials that mi l i ta ry  personnel 
could to le ra te  and s t i l l  effect ively carry out t he i r  assigned dut ies  and 
missions i n  the Armed Forces, 

Advisory Committee .for Biology and Medicine. 
were Rear A d m i r a l  F . C . Greaves and Captain C .  F, Behrens of the Bureau of 
Medicine and Surgery, Brigadier General tTilliam H,  Powell, Jr., of the 
Office of the Surgeton General, A i r  Force, and Brigadier Ge-neral James P. 
Cooner, Army Medical Corps, and Chief of the Radiology Branch, Division of 
Ni l i ta ry  Application, Atomic Energy Commi.ssion. It was suggested at t h i s  
meeting tha t  it would be helpful t o  the Armed Forces t o  have the opinions 
of an ad hoc commission, composed of physicians and radiologis ts  whose re- 
commendations would be recognized as authori ta t ive,  t o  advise the Armed 
Services of the permissible leve lseof  radiat ion to  which troops could be 
exposed and s t i l l  be expected t o  be effect ive as f igh t ing  forces. 

In order t o  obtain an accurate and authori ta t ive answer t o  the question 
raised at the meeting, the Division of Biology and Medicine of the Atomic 
Xnergy Commibsion h a s  consulted with a group of the physicians and sc i en t i s t s  
o f  t h i s  country whose experience i n  t h i s  f i e l d  has been broadest and most  
extensive, and whoe,e reputation fo r  c lear  thinking and good judgment renders 
the i r  advice and opinions of very great  value. 
?nd radiologis ts  experienced i n  the use of X-ray and radium i n  the treatment 
of human pa t ien ts  and who have had occasion t o  rad ia te  the human body i n  
such treatments; i l ;  includes physicians and s c i e n t i s t s  who were i n  Japan at 
the close o f  the last war and carefully studied bomb victims at Hiroshima 
and Xagasaki, the yhysician 1d-m t rea ted  the victims of the three accidents 
involving acute r a d i a t i o n  injury i n  the his tory of the !hnhattan Project  
and the Atomic Energy Commission; s c i e n t i s t s  who have cond-ucted and a r e  well 
acquainted with the r e s u l t s  of experiments on the e f fec ts  of radiat ion on 

This problem was a pr incipal  subject of 
*discussion at the hvember 10, 1950 meeting of the Atomic  Energy Commission's 

In  attendance at this meeting 

This group includes cl inicians 
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various species of experimental animals, including the genetic e f f ec t s  of 
radiation; and physicians who were members of the Medica3 B o a r d  of  Review 
which appraised the medical Sbrk of the Manhattan Engineering Di s t r i c t .  

On Deceinber 8 these inen met as a group i n  Washington at the request of the 
Atomic Energy Commission. Attending and taking pa r t  i n  t h i s  meeting were: 

D r .  Alan Qregg, Director of the Division of Medical Sciences 
Rockefeller Foundation, and Chairman of the AXC Advisory Com- 
mittee for Bio:Logy and Medicine, who acted as chairman of t h i s  
meeting. .I 

D r .  Austin M .  : hues ,  AssocIate Professor of Medicine, Univer- 
s i t y  of Chicago Medical School, and Senior Biologist  and 
Director of  the Division of Biological and Medical Research, 
Argonne National Laboratory of the AEC. 

D r .  Simeon T,  Cant r i l ,  Radiologist v i t h  the Tuntor I n s t i t u t e  of 
the Sweedish Hospital ,  Sea t t le ,  %shington, Consultant t o  the 
Atomic Energy Comnission and t o  General E lec t r i c  Company i n  t h e i r  
operation at Hanford Works during the lest war full time with the 
Manhattan Project  . 
D r .  Andrev H. Dot~dy, Professor of Radiology and Chairman of the 
Department, Medical Scbool of the University of California a t  
Los Angeles, formerly Professor of Radiology a t  the University 
of Rochester Hedical School and head of the A t o m i c  Energy Com- 
mission research labora tor ies  locs  ted there. 

D r .  Louis I?. Eeqelmann, Associate Professor of Radiology at the 
University of  9ochester Medical School, Special Assistant t o  the 
Director o f  the Division of Biology an? Xedicine o f  the a C ,  
formerly head o f  the Health Division, Los  Alamos  Sc ien t i f ic  Labor- 
a tory.  

D r .  Robert F. Loeb, Bard Professor o f  Medicine, College of Phy- 
s ic ians  and Surgeons, Columbia University. Spec ia l i s t  i n  Pathology 
and Internal  Eledicine , Chairman, Medical lloard of  Review, Atomic 
Energy Commission, 1947. 

Dr. C u r t  Stern, Geneticist  and Professor of Zoology, University of 
California,  member of AEC Advisory Corn-ittee f o r  Biology and Medi- 
cine, formerly Ghairman of Division of Siological Sciences , IJni- 
ver s i ty  o f  Rochester, and genet ic i s t  v i t h  the AEC Atomic Energy 
Project located there .  

D r .  Shields %wren, Professor o f  Pathology, Hanard  University 
Medical Sohoo:L, Division of Ziology and Medicine, Atomic Energy 
Commission. 
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Brigadier General James P, Cooney f o r  the Army, A d m i r a l  Thomas 
C .  Anderson and D r .  Robert Flynn f o r  the National Security Be- 
sources Board, and Major Gerr i t  L. Hekhuis f o r  the A i r  Force. 

The last-mentioned group attended t h i s  meeting f o r  the pwrpose of present- 
ing  t o  the group i n  fur ther  deta*l the problems i n  t h i s  f i e l d  already 
raised by the armed forces  and t o  obtain personally the conclusions and 
recommendations of t h . i s  committee on the subjects of impsrtance t o  the 
armed forces and c iv i l i an  defense agencie s . 
Members of the Di-ksion of Biology and Medicine of  the AEC acted as staff 
t o  t h i s  committee i n  co l lec t ing  and summarizing per t inent  available research 
data and c l in i ca l  information a,nd presenting it  t o  the committee f o r  t he i r  
consideration. 

AS a supplement t o  information gained personally by armed force and 
c iv i l ian  defense representatives at t h i s  meeting, the Committee has asked 
me t o  wri te  t h i s  l e t t e r  summarizing t h e i r  views on the pertinent questions 
asked them. 

'This l e t t e r  was submitted t o  each of them f o r  any suggestions or  correc- 
t ions they mred t o  make, and I can now t e l l  you the t  the members of th i s  
committee were i n  un3nimous agreement t h a t  t&at follows is a correct 
mary of  t h e i r  joint  conclusions. 

Question 1: 
radiation (gamma rays). 
as t r o o p s ?  ' 

Assume that t r o o p s  a r e  acutely expsed  t o  penetrating ionizing 
A t  whzt dosage leve l  w i l l  they become ineffect ive 

Answer of&e Conmi'ttee: Uniform doscge of 50r t o  a group of armed force 
personnel w i l l  not :xp?reciably a f f ec t  t he i r  efficiency as a f ight ing uni t .  

Uniform acute dosage of 10Or w i l l  pro$.uce i n  occasional individuals nausea 
and vomiting, but not t o  an extent tha t  F r i l l  render armed farce personnel 
a t  any time ineffective as f igh t ing  u n i t s .  Troops receiving an acute radia- 
t ion dose of l O O r  and above ought t o  'be given, as soon as feasible  (within a 
week, i f  .possible), a period f o r  r e s t  and individual evaluation. 

Uniform acute dosage apvxxd.rnp.tely 150r o r  greater can be expected r e i d l y  
( i n  a few hours) t o  render armed force personnel as a group ineffective as 
troops through a subs t an t id  incidence of nzusea, vomiting, weakness and 
prostration. Mortality produced by an acute dose of 150r w i l l  be very low 
and eventual recovery of physical f i t n e s s  usually nay be expected- 

Field of f icers  should therefore assume tha t  i f  s u b s t m t i a l  numbers of the i r  
nen receive acute xadiation doses substant ia l ly  above 100r, there i s  grave 
r i sk  that  t he i r  coimmds viJ l  rapidly become ineffect ive a6 f ightihg un i t s  

Question 2~ What idospge w i l l  render an air  crew ine f f i c i en t ,  
unable t o  complete a mission, during R 

t o  twelve hours, twelve t o  forty-eight 
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f l i g h t  o f  one t o  three 
hours? 

that  i s ,  
hours, four 



Answer of the Committee: I n  all three cases i f  radiat ion dosage to  f l i g h t  
crew members i s  held below 75r, rad ia t ion  exposure w i l l  be unimportant i n  
determining the success o r  f a i l u r e  of a mission provided the crew members 
had not previously recieved an appreciable amount of radiat ion.  
cases radiat ion doses subs tan t ia l ly  above 75r, combined with human s t resses  
associated with mi l i ta ry  aviat ion missions la wartime, a r e  considered t o  
very ser iously reduce the odds f o r  successful completion of  a mission. 

I n  dl three 

Question 3: 
mission and s t i l l  be a reasonable r i sk  f o r  subsequent missions? 

How often may an aircraft crew accept an exposure of 25r per 

Answer of  the C o a t ; t e e :  
be carr ied out at weekly o r  longer in te rva ls ,  with exposure of 25r per m i +  
sion, before the chance of mission f a i l u r e  becomes la rge  due e i ther  t o  ill- 
ness during the mission o r  s ign i f icant  general deter iorat ion i n  health and 
a b i l i t y .  More missions may be f eas ib l e ,  but personnel should be carefully 
checked and evaluated before each mission and pa r t i cu la r ly  before a decision 
t o  perni t  greater e:rposure than 200r t o t a l  i n  these divided doses i s  made. 

The poss ib i l i t y  should not be ignore8 tha t  cumulative radiat ion doses t o  
the en t i re  body above 200r may subs tan t ia l ly  reduce the l i f e  expectancy of 

* the  i r rad ia ted  individual. 

It i s  probable that  a t  least  e ight  missions can 

(hestion 4: A submarine crew a r e  recieving 25r per mission. How nis- 
sions should they be allowed t o  make? 

Answer of the  Committee: The answer i s  substant ia l ly  the same as t o  ques- 
t ion 3. It  i s  proba3le that at  l e a s t  e ight  missions can be carried out .  
Personnel ought t o  be careful ly  checked and evaluated a f t e r  each mission. 
The poss ib i l i t y  o f  substant ia l  reduction i n  l i f e  expectancy by radiation 
doses to ta l ing  over 200r should not be ignored. 

A s  indicated ea r l i e r ,  i n  a r r iv ing  at these conclusions the Committee took 
into account the r e su l t s  of extensive animal experiments, the response of 
pat ients  t reated f c r  disease by X-ray and radium, observations on the effect  
of radiat ions f rom the a tom bomb detonated over the Japanese c i t i e s  of 
Hiroshima and Xagaski, and accidental  radiat ion expo sure s within the Man- 
hattan Pre jec t  and the Atomic Energy Conmission. 

I believe you can accept these values as r e a l i s t i c  appraisals  tha t  can be 
used i n  planning w i t h  the convictions t h a t  t he i r  predictions w i l l  be Closely 
f u l f i l l e d  i n  practice. 

We are  sending copites of t h i s  l e t t e r  t o  the Chief of the Bureau of Medicine 
and Surgery, Department o f  the Navy, and the Surgeons General of the A W  
and A i r  Force. 

Sincerely yours, 

Marion 77. Boyer 
General Manager 
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